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Thecharvariable type

CHtreats letters in two distinctly different ways individualcharactersof type char
(usually pronouncedchar) and strings of characters¢ a type called, cleverly enough,
string

Thechar variableis a box capableof holdinga singlecharacter A characterconstant
appearsasa charactersurroundedby a pair of singlequotation marks,asin this example

char ¢ = HQ
Type Range Size NET Framework type

char U+0000 to U+ffff Unicode 16-bit character System.Char

Youcanstore any singlecharacterfrom the Roman,Hebrew,Arabic,Cyrillic,and most
other alphabets Youcanalsostore Japanesd&atakanaand hiraganacharactersaswell as

manyJapanesand Chinesekanjis
In addition, char is considereda counting type. That meansyou can use a char

type to control the looping structures Charactervariablesdo not suffer from rounding

problems
The charactervariable includes no font information. Soyou may store in a char

variablewhat you think is a perfectly good kanji (and it maywell be) ¢ but when you view
the character,it canlook like garbageif & 2 dz@NI&oking at it through the eyesof the

proper font.



UNICODE

WNCODe

Unicode is a computing industry standard for_the consistentencoding, representation
and handling of text expressedin_most of the world's writing _systems Developedin
conjunctionwith the UniversalCharacterSetstandardand publishedin bookform asThe
Unicode Standard the latest version of Unicode consistsof a repertoire of more than
110,000 characterscovering 100 scripts, a set of code charts for visual reference, an
encoding methodology and set of standard character encodings,an enumeration of
characterpropertiessuchasupperandlower case a set of referencedatacomputerfiles,
and a number of related items, such as character properties, rules for normalization,
decomposition, collation, rendering, and bidirectional display order (for the correct
displayof text containingboth right-to-left scripts,suchasArabicand Hebrew,and left-to-
right scripts) Asof September2012 the mostrecentversionis Unicode6.2.

Unicode'ssuccesat unifying charactersetshasled to its widespreadand predominant
usein the internationalization and localization of computer software. The standard has

beenimplementedin many recenttechnologies,including XML,the Javaprogramming
language,the Microsoft .NETFramework,and modernoperating systems



http://en.wikipedia.org/w/index.php?title=File:Unicode_logo.svg&page=1

Speciathars

Somecharacterswithin a givenfont are not printable, in the sensethat youR 2 V5€E(]
anythingwhen you look at them on the computer screenor printer. The most obvious
exampleof this is the space which is representedby the characteré 0 (single quote,
space,single quote). Other charactershave no letter equivalent¢ for example,the tab
character C#usesthe backslasho flagthesecharactersasshownin Tablel.

Tablel SpeadidlcBharaeters

Character Constant Value
o\n o New line
o\t O Tab
O\0 O Null character
o\r 0 Carriage return
O\\ O Backslash




Thestring type

Another extremelycommonvariabletype isthe String: g

Thestring  type represents a string of Unicode charactatsing is an alias for
System.String in the .NET Framework.

The following examples show how you declare and initiglidzag variables:

/I Declare now, initialize later.
string someString1,

someStringl = ¢this is a string £;
/l Or initialize when declared - preferable.
string someString2 = Athis 1 s a stringbo;

A string constant often calleda string literal, is a set of characterssurrounded by
double quotes.




Thestring type

Thecharacteran a string canincludethe specialcharactersshownin Tablel. A string
cannot be written acrossa line in the C#sourcefile, but it can contain the new-line
character, asthe following examplesshow(seeboldface)

I/ The following is not legal.

string somesString = dThisis a line

and so is this £;

// However, the following is legal.

sting someString = AThi s i s\mandl s mei s t hi so;

Whenwritten out with Console . WriteLine , the lastline in this exampleplaces
the two phraseson separatelines,like this:

F

-

BN D:\Programs\NullChar\NullChar\bin\De... | =NACIH[ X
This is a line D:EF‘rngramﬂNuIICharINuIIar‘

and so is this




Thestring type

Astring  is not a countingtype. Astring  is alsonot a valuetype ¢ nod & i NJA
existsil K I intri@sic (built in) to the processarOnlyone of the commonoperatorsworks
onstring objects The+ operator concatenatedwo stringsinto one. Forexample

string s =t hiis aphrasedo
+ Aand so is t hi s0

Thesdinesof codesetthe string  variables equalto this characterstring

At hiis a phrase and so is t hi s o

Thestring  with no characterswritten fi o0(two double quotesin a row), is a valid
string , calledan empty string __ (or sometimesa null string ). A null string (i g Is
different from a null char (6\ 06) and from a string containingany amountof spaceeven
one(i 0).

Youcanusethe String . Empty valueto initialize strings which meansthe same
thingasin ocandislessproneto misinterpretation

string mySecretName = String . Empty;
/[ A property of the String type



What's avaluetype?

Thevariabletypesthat we describeare of fixed length ¢ againwith the exceptionof
string . Afixed-length variabletype alwaysoccupiesthe sameamount of memory. So
if youassigna = b, C#cantransferthe valueof b into a without takingextrameasures
designedto handle variable length types This characteristicis why these types of
variablesare calledvalue types.

Thetypesint , double , andbool , andtheir closederivatives(like unsignedint )
are intrinsic variabletypeshbuilt right into the processarTheintrinsic variable types plus
decimal are also known as value types becausevariables store the actual data. The
string  type is neither ¢ becausethe variableactuallystoresa sort of & LJ2 A yoitHe NE
& U0 NJMdstad @Bed a reference The data in the string s actually off in another
location.

The programmerdefined types known as reference types, are neither value types
nor intrinsic. Thestring type is a referencetype, althoughthe C#compilerdoesaccordit
somespecialtreatment becausestrings are sowidely used

Stack memory Heap memory

Reference

=2 Value




Comparingstring andchar

Althoughstringsdealwith charactersthe string  type is amazinglhydifferent from
the char . Of course,certaintrivial differencesexist Youenclosea characterwith single
guotes,asin this example

60adbd

Onthe other hand,you put doublequotesarounda string

t hiis astringo
ad Sois this -- see the double quotes?

N N

Therules concerningstringsare not the sameasthose concerningcharacters For
one thing, you know that a char is a singlecharacter,and G K I itli EdBexample,the
following codemakesno sensg either asaddition or asconcatenation

char cl =
char c2 =
char ¢3 = cl1 + c2;

a'lﬁn ................... |: a.—..—..;.t|m|:.||.;rth,r .3.:.|-|-.,.-.3|-t tﬂ:..3| |-|t t.:..:l-.ar,E'.ne;.;l:.lmrt.:.:.n-.,.-ergmnemgtma |-.3 }njumﬁgmgﬁgﬁgt?}u: 5 DEEE}



Comparingstring andchar

char cl1 = 6a0
char c2 = 6b6
char ¢3 = cl1 + c2;

Actually,this bit of codealmostcompilesg but with a completelydifferent meaning
from what was intended Thesestatementsconvertcl into anint consistingof the
numericvalueof c1. C#alsoconvertsc?2 into anint andthen addsthe two integers
Theerror occurswhen trying to store the resultsbackinto ¢3 ¢ numericdata may be
lost storinganint into the smallerchar . Inanycase the operationmakesno sense

Astring , onthe other hand,canbe anylength. Soconcatenatingwo strings,as
shownhere,doesmakesense

string sl = na;0
string s2 = Ab;0
string s3 = sl1 + s2; // Result is Aabo

Aspart of its library, C#definesan entire suite of stringoperations

BN D\Programs\MullChar\MNullChar\bin'Debug\MullChar.exe |ﬂlﬁ




Naming conventions

Programmings hard enoughwithout programmersmakingit harder To make your
C#sourcecode easierto wade through, adopt a naming convention and stick to it. As
much as possible,your naming convention should follow that adopted by other C#
programmers
The namesof things other than variablesstart with a capital letter, and variables
start with a lowercaseletter. Make these namesasdescriptiveas possiblec which often
meansthat a name consistsof multiple words  Thesewords should be capitalizedbut
butted up against each other with no underscore between them ¢ for example,
ThislsALongName . Namesthat start with a capital are Pascalcased from the way a
1970s-eralanguagecalledPascahamedthings
The namesof variablesstart with a lowercaseletter. A typical variablenamelooks

like this: thislsALongVariable - Name Thisvariable namingstyle is called camet
casingbecausdt hashumpsin the middle.



Naming conventions

Prior to the .NETera, it was common among Windows programmersto use a
convention in which the first letter of the variable name indicated the type of the
variable Most of theseletters were straightforward f for float , d for double , s for
string , andsoon. Theonly onethat waseventhe slightestbit different wasn for int
One exceptionto this rule existed For reasonsthat stretch way backinto the Fortran
programminglanguageof the 1960s, the singlelettersi , j , and k were also used as
commonnamesfor anint , andthey still are in C# Thisstyle of namingvariableswas
calledHungariannotation, after afamousMicrosoftie CharlesSimonyi

Hungariamotation hasfallen out of favor, at leastin .NETprogrammingcircles With
recent Visual Studio versions,you can simply rest the cursor on a variable in the
debuggerto haveits datatype revealedin atooltip box Thatmakesthe Hungarianprefix
a bit lessuseful,althougha few folks still hold out for Hungarian



Representation of textual data

C#textual datais representedby the intrinsicstring  andchar keywords,which are
simple shorthandnotations for System . String and System . Char, both of which are
Unicode under the hood. A string  representsa contiguous set of characters(e.g.,
"Hello" ), whilethe char canrepresentasingleslotin astringtype (e.g.,'H' ).

static void CharFunctionality 0

{

Console.WriteLine ("=> char type Functionality:");

char myChar ='a’;

Console.WriteLine (" char.IsDigit (‘a’): {0}, char.1sDigit ( myChar));
Console.WriteLine (" char.IsLetter (‘a"): {0}, char.IsLetter ( myChar));
Console.WriteLine (" char.lIsWhiteSpace ('Hello There', 5): {0}", char.IsWhiteSpace ("Hello There", 5));
Console.WriteLine (" char.lIsWhiteSpace ('Hello There', 6): {0}", char.IsWhiteSpace ("Hello There", 6));
Console.WriteLine (" char.IsPunctuation ('?"): {0}", char.IsPunctuation '?");

(

Console.WriteLine

~

The System . Char type providesyou with a great deal of functionality beyond the
ability to hold a singlepoint of characterdata. Usingthe static methodsof System . Char
you are able to determine whether a givencharacteris numerical,alphabetical,a point of
punctuation,or whatnot.



Parsing Values from String Data

The.NETdatatypesprovide the ability to generatea variable of their underlyingtype

given a textual equivalent (e.g., parsing. Thistechnique can be extremely helpful when
you wish to converta bit of userinput data (suchas a selectionfrom a GUtbaseddrop-

downlist box)into a numericalvalue

static void ParseFromStrings ()

{
Console.WriteLine ("=> Data type parsing:");
bool b= bool.Parse ("True");
Console.WriteLine ("Value of b: {0}", b);
double d = double.Parse ("99.884");
Console.WriteLine ("Value of d: {0}", d);
int i = int.Parse ("8");
Console.WriteLine ("Value of i : {0}", 1);

char c = Char.Parse ("w");
Console.WriteLine ("Value of c: {0}", c);
Console.WriteLine 0;

Culturedependent method

[ namespace DataParsing
J]{
-] class Program

= static wvold ParseFromStrings()
{
Conscle.WriteLine ("=> Data type parsing:");

bool b = bool.Parse ("Trus™) :
Conscle.WriteLine ("Value of b: {0}", b):;
double d = double.Parse ("259,1");
Console.WritelLine ("Value of 4d: {0:", d);

int i = int.Par=se("8");

Conscle.WriteLine ("Value of i: {0}™, 1i):

char ¢ = Char.Parse("w"):

Console.WriteLine ("Value of c: {0}7, c):
n‘:} |Cr:nnsr:nle JMWriteLine ()} ,:|

= static void Main(string[] args)

Tl mm o Tom s Tt wim S e e L 5w

Watch 1
Mame Value Type
wh true bool
@ d 99.1 double
Wi 3 int
119 'w' char

[* N
... |




Parsing Values from String Data

file:///E:/Programs/DataParsing/DataParsing/bin/Debug/DataParsing.EXE




Parsing Values from String Data

Parsingrefers to the action by software of breaking an artifact into its constituent
elementsand capturingthe relationshipbetweenthose elements

All numeric types have two static parsingmethods Parse and TryParse , that you
canuseto convertthe string representationof a numberinto a numerictype.

CInt 32. Parse(String) Convertsthe string representationof a numberto its 32-
bit signedintegerequivalent
C Boolean . Parse (String) Converts the specified string representation of a

logicalvalueto its Booleanequivalent
C Char . Parse (String) Convertsthe value of the specifiedstring to its equivalent
Unicodecharacter

ConvertClasConvertsa basedata type to another basedatatype.

C Convert . Tolnt 32 Method Convertsaspecifiedvalueto a 32-bit signedinteger
C Convert . ToDouble Method Convertsa specified value to a double-precision
floating point number

C Convert . ToString Method Convertsthe specifiedvalue to its equivalent String
representation

http://msdn.microsoft.com/en-us/library/system.convert(v=VS.71).aspx



System.String'ype http://msdn.microsoft.com/en-us/library/system.string.aspx

System . String  providesa numberof methodsyou would expectfrom sucha utility
class,includingmethodsthat return the length of the characterdata, find substringswithin
the currentstring,convertto andfrom uppercase/lowercasegand soforth.

String member Meaning in life

Length This property returns the length of the current string.
Compare() This method compares two strings.
Contains() This method determines whether a string contains a specific substring.
Equals() This method tests whether two string objects contain identical character data
Thismethod formats a string using other primitives (e.g., numericaldata, other
Format() . .
strings)andthe {0} notation.
Insert() This method inserts a string within a given string.
PadLeft() These methods are used to pad a string with some characters.
PadRight()
Remove() Use these methods to receive a copy of a string, with modifications (characte
Replace() removed or replaced).
Split() This method returns a String array containing the substrings in this instance 1
P are delimited by elements of a specified Char or String array.
: This method removes all occurrences of a set of specified characters from th
Trim() . :
beginning and end of the current string.
ToUpper() These methods create a copy of the current string in uppercase or lowercase

ToLowe()

format, respectively.



System.String Typk

http://msdn.microsoft.com/en-us/library/system.console(v=vs.71).aspx

static void BasicStringFunctionality 0
{
Console.WriteLine ("=> Basic String functionality:");
string  firstName  ="Freddy";
Console.WriteLine ("Value of firstName : {O}", firstName );
Console.WriteLine (" firstName  has {0} characters.", firstName.Length 0;
Console.WriteLine (" firstName  in uppercase: {0}", firstName.ToUpper  ());
Console.WriteLine (" firstName in lowercase: {0}", firstName.ToLower  ());
Console.WriteLine (" firstName contains the |l etter y?:.: {0} d,
firstName.Contains "'y");
Console.WriteLine (" firstName  after replace: {0}", firstName.Replace (" dy",
()Z)é)nsole.WriteLine 0; B C\Windows\System32\cmd.exe BEI
}

The dot operator (.) is used for
member access The dot operator
specifiesa member of a type or

namespace For example, the dot
operator is usedto accessspecific

methods  within the .NE

Frameworkclasslibraries.

E:“Programs>StringFunc

=» Baszic String functionality:

Dalue of firstMame: Freddy

firstMame has 6 characters.

in wuppercasze: FREDDY

in lowercase: freddy
contains the letter y?: True
after replace: Fred

f irstMame
f irstMame

E:~Programs >




Special (escape) characters

Like in other Gbased languages,C# string literals may contain various escape
characterswhich qualify how the characterdata shouldbe printed to the output stream
Eachescapecharacterbeginswith a backslashfollowed by a specifictoken.

Meaning in life

\' Insertsa singlequote into a stringliteral.
\" Insertsa doublequote into a stringliteral.
\\ Insertsa backslashnto a stringliteral. Thiscanbe quite helpful whendefiningfile paths
\a Triggersa systemalert (beep) Forconsoleprograms this canbe anaudioclueto the user
\n Insertsanew line.
\r Insertsa carriagereturn.
\t Insertsa horizontaltab into the stringliteral.
static void EscapeChars () [ BE CAWindone ot maZ\cmd.exe = B [ |
{
Console.WriteLine  ("=> Escape characters: \ a"); N EoapeChars
string  strWithTabs  ="Model \tColor \tSpeed \ tPet Model Color Speed Pet Name
". Evervone loves "Hello YWorld"
Nama a "; C:~MyApp~hin~Debug
Console.WriteLine ( strWithTabs ); All finished.
Console.WriteLine ("Everyone loves \ "HelloWorld \"\a

":
Console.WriteLine ("C: \\ MyApp\\ bin \'\ Debug\ a ");
/I Adds a total of 4 blank lines (then beep

again!).

Console.WriteLine ("All finished. \n\n\n\a");
Console.WriteLine 0;

}

E:“FPrograms>




Defining Verbatim String

\ K4

Whenyou prefix a string literal with the @ symbol,you havecreatedwhat istermed a

verbatim string. Usingverbatim strings, you disable the processingof a f A { Sesthpe C
charactersand print out a string asis. Thiscan be most usefulwhen working with strings

representingdirectory and network paths Therefore,rather than makinguse of \\ escape
charactersyou cansimplywrite the following:

/I The following string is printed verbatim
Il thus, all escape characters are displayed.
Console.WriteLine ( @OEPr ogr amso) ;

Also note that verbatim strings can be used to preserve white space for strings that
over multiple lines:

I/l White space is preserved with verbatim strings.

String myLongString = @"ThiS is a very [ D:\Programs\NullChar\NullChar\bin\Debug\NullChar.exe @'——S&JF
Very This is a very .
very very very
|ong String"; long string
Console.WriteLine ( myLongString );

Using verbatim strings, you can also directly insert a double quote into a literal string
doubling the " token for example:

Console.WriteLine (@"Cerebus said™ Darrr ! Pret -ty sun-sets™");

& D:\Programs\NullChar\NullChar\bin\Debug\NullCharexe (1= =] S
Cerebus said "Darrr? Pret—ty sun—sets"







