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/f (1) using simplifies references to namespaces
using I using System;
/¢ (2} A Class Declaration
- class Apparel
Class Sl
|".|"-|’:
publiec double Frice 250.0;
public string FabType = "Synthetic®:
XML [, ,
- /// <remarks> Entry point to program </remarks=
mmen 3.3 3
Co L public class MyApp
{
£4 (3) Main() is required in each C# program
static void Main()
¢
Main() Apparel myArparel new Apparal():
string myType = myApparel.FabType:
Conscle.WriteLine (myApparel.Price, myType):

a5 Apparel WS SO g 8,00 p ;0 |y albp @l &5 Cawl myApp ply WS SO Jolls V-V JSCo 50 29590 oS
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static int Main ()
{
return +; // must return an integer value

}
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static int Main(string[] args)
{
// loop through arguments
foreach (string myArg in args)
Console.WritelLine (myArqg) ;
return -*;
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public enum WarmColor { Orange, Yellow, Brown}
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int myIndex 15
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// for a single line
/* for one or more lines
*/

/// <remarks> XML comment describing a class </remarks>

S ygzmed oS azhd Sy 45 Cowl XML gcuns p Jolis Yooro g g o0 ST (//]) &5 bas aw b XML zumdgi S

SledMb| QQ)BT Cowdy Glp 1y XML scws p dilgi #c WS o gilwaddiun 1y WS guac b W5 SO LS le
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B3 o0 (3L (Ll g § 95 oz 9 cle Aol P> (S g 3l eolaiwl 09z 51 JUe S <example>

ol J»l.w |) sl |°b cref Cu . | <exception
cref="Excep">
///<exceptioncref="NoParmException">

</exception>

2158 1 T 30 05 ol (g3 snkisno 45 09 g0 (atien ;K0 3ml Jy Sy b File Comogas o THICTNAS
. _ file="myXML">
.C;;u‘AlS:S

Sgds oo Jolis 1y o)y pbiname Coogas P

name="parm)">

o ‘)") )Jél&n ks‘)b @'9‘“ - <permilission
cref= "">
///<permissioncref="System.Security.PermissionSet">
</permission>
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cref="price">
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e TV Caodle g zosmo duc System.UIntyy uint
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il 4l Jbly adgl 031 gleil b IS ol5on 1y 5 43S5 vz

A (et HLS e SOl (cobul @Blg 10 (SSS o i | adgl (g lade g0l gl AT guds wilols
YYInt jlsle Jlo Glp gl oo 00 HI0 adgl ools glgl (o, gl b Lsle opl 5l ols slacl
o o dae SO ) (goue ally aS wio SO g Wil )T o w1y S VY o Hladio op 68y a5 gulid

0510y 500y S 0

int iMax = int.MaxValue; // Return largest integer
int pval = int.Parse("™)::"); // converts string to int

S losls b dhol> (gazuis 3 bl cpol Jod SO o 51008 (o0 (Gluiliy 1) (Feod Sl HC pylnels
Jod a5 bl Al sl (S 4 o (YL CES oo wale oS wiloo BT (Sloj (9950 Cawd
Wbl e Cpo & Jiad Joo Wl )ls keSSBS walie a5 T LBl o 50 0,00 pb T s
6oo1s g9 318 51 b Jos (nl D90 eoliiwl K g5 Sy @ g9 Syl Hlade SO o gl Il

g0 plamil 5 390 sl 3f S o35l JS1 55 ke

short iY1 = o+; // VY1-bit integer

int ivy

= i)V1; // Okay: int has greater precision

iyl = 4ivY; // Fails: short is Y1 bit, int is YY

iva

(short) ivY; // Okay since casting used

3L 555 3590 Hlude JLis 4 B> S double «decimal float gedls lgil a4 Al jamass ® Sy polio o

Sylo jlim LM adecimal 9d UD awdouble «f L F aFloat .oi,ls

® decimal pct = .YoM; // M is required for literal value

2,10 String sbdtuwl 4 adgl ool glail (p JTuudo (55950 s oyl Ay

Decimal

Sl Sluwlxe 13 5 awl Jlinel 08y YA T CBd ol YU jlows <o b 2w WA (g Likel sue S decimal godls g5

decimal

D20 0 &yl decimal o3ld gai (gl p wo dww JUio (pa] .09 o0 00 3 HISG (s Jozmi B 40,5 3,5 oS

iRate = Y,4AvY:M; // decimal requires M

iRate = decimal.Round(iRate, Y); // Returns Y¥,4A
decimal dividend = o\Y, 'M;

decimal divisor = o), 'M;

decimal p = decimal.Parse("\Y:+,+0o");

// Next statement returns remainder = Y

decimal rem = decimal.Remainder (dividend,divisor);

" Alias

bool

Base Class Library

Widening conversion
Narroving conversion

literal
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O Zute dus SO 4 bool Hlade SO (v dl Lasciud bool (goold £4 S Sow poldo LSS true g false
Lo (9500 bOOL Hlado SQ s b)) oo dB LY @ true Jowd Jlo ¢lp o
bool bt = true;

string bStr = bt.ToString(); // returns "true"
bt = (bool) Y; // fails

Char
g o0 (5 jwosly Codle g Zuo Sus Ky W yguo Ay g WBS o L 1) s V8 NuSigy w1l S char eols o
o () i oS ST Cadle 90 b 6 ST i S 0y o0 1y gOurie Sl ldes «char sdld g5 S
dio g8luwi System. char jlsle wdd oo Lis ) Jlo &5 jghilad .escape dlod S ool uoudB goue Hlado

UL APV

myChar = 'B'; // 'B' has an ASCII value of 11

myChar = (char) 11; // Equivalent to 'B'

myChar = '\u:+¢Y'; // Unicode escape sequence

myChar = '\x+:¢Y'; // Hex escape sequence

myChar = '\t'; // Simple esc sequence:horizontal tab
bool bt;

string pattern = "\Yvabcd?";

myChar = pattern[-:]; // "\'

bt = char.IsLetter (pattern,Y); // true ('a')

bt = char.IsNumber (pattern,Y); // false

bt = char.IsLower (pattern,:); // false ('\'")

bt = char.IsPunctuation (pattern,V); // true ('?'")
bt = char.IsLetterOrDigit (pattern,)); // true

bt = char.IsNumber (pattern,Y); // true ('Y")
string kstr="K";

char k = char.Parse(kstr);

Byte , sbyte
L locde o A zxo duc sbyte g cawl YOO U+ 1 (5 l0de b Cadle (y90s gao duc byte goold g4 SO
Ll YTYE VYA 51 g lado

byte[] b = {+x++, *x\Y, 'xY¢, +*xo01, *xAA, +xoo, *xFF};
string s = b[¢].ToString(); // returns V-
char myChar = (char) b[Y];

long g¢int ¢ Short

UShoTt cad y 4 Ll oM (ygus (glaasms .aids oo Ll 1) s FF 9 YT 518 Jlocwode zuxo slasl cad 5 4 Loy
.Jwp ulongg uintg
short i1 = Y:+;

iyt = +xCA ; // hex value for Y-.-
int ivY = iV1; // no casting required

double g single

Jobwe Single (godld £4i NET. X 50 0@ o0 wlod |y caclian cdo Jw £F 9 (Jaomo B b o Y'Y slacdl Ll

Cwwl float
10 5Ll 18, V LY AM Y P U FO-e),0 go0gume 4o ylaie Sy single odls gg5 -
Byl jliel 08,17 IO LY A™MLY B YYF-Mend godgume ;o jlaie S double godls g95 -

0 ool 0031048 20 99 Nan cawl oauis iy 25 Olawlne G (gazms aSy | (yoloylid (gl jglds juow ldos -

Cwl NaN BN

' unicode

g
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Ca g )G 0 e o 5olcl oo (50010 £45 SO o glp |y System. Convert wio -

float xFloat = Y¢ol1V,11F;

int xInt = Convert.TolIntYY (xFloat); // returns YtolV
int xIntY = (int) xFloat;

if(xInt == xIntY) { } // False

string xStr = Convert.ToString(xFloat);

single zero = -+;

if (Single.IsNaN(: / zero)) { } // True

double xDouble = YY¢,o01D;

N0 )5 a4 asiio (50010 £95 Ay (gOue Ay S Joud gl p |y TryParse g Parse gladio

short shParse = Int)il.Parse("):+");

int iParse = IntYY.Parse("\)::");

long lparse = Inti¢.Parse("Y++");
decimal dParse = decimal.Parse("44,44");

float sParse = float.Parse("414,44");
double dbParse = double.Parse("44,44");

2 ode pelil SO ol Jes 09 @890 et Slp T (o0 poly8 1y (b b (30,5 (sl NET Y. 40 TryParse
.o)’l.mso ﬁ,.ml)s <Lecuwl! o) J)....S..\S)| 629° ‘Sb.g G&,,dwlo;@

int result;

// parse string and place result in result parameter

bool ok IntyYY.TryParse(")++", out result);

bool ok IntYY.TryParse(")++", NumberStyles.Integer, null,out result);

P |y 4y 50 S0 g9 P93 yiolyl (33,5 o)l S I 3590 GOue Aby Sy Yl gl e ol 1 g0 058 50
S5 0 )18 oyl FRelyly 5o (ST IL Hlude .S 0

by g Glie s b ) slo Shos ¥

U olan gidoli g dod wul aF ciguin o0 00liiw! doli g (b pis J 505 g Liaw (550w (20U ) ldos gl p #C o Slos
il LT Ll

sy 518 Shos)-¥-¥

Jlosl ziily 5o ©yle SO b3l omo 53 b Sloe (] Caglyl S oo S 1) arly g3ae glo RKhos F-Y Jguxr
el S olgl gelam o YL Y 09 o0

F-¥ Jgue

Jso o e
int x = y + Y+; ' ) +
int x = 1+ u)..c )
int y = Vo5
int z =x*y / Y; /) to- ondls /
y = x % Y4 ; // remainder is ¥ suilosdl v
= = 0p oWl [ 38 o) ++
Console.WriteLine (x++) // x = o
Console.WriteLine (++x) // x = 1 SN gt/ (G guiry -
int x = ~\YV; // returns -\YA i Jo W ~

Y
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byte x = VY+; // binary Y+ is )\

. ‘)4.? . ‘“:. (f) <<
int result = x << Y; // Y+ = Yoy
result = x >> Y; // o = ++)+) ""“M >
byte x = \Y; // +«))o . &

= And )
byte v = Y\; // v
int result = x & y; //A = )y = Or (9)|
1t = ~ ;o //Y = o))

resuit = x n v/ i Xor W) A

bl o il b Slos ol sbaisles

Lo g Mgy o0 U0 Gled @ ode O il sl ) (Math . Power wio ( bac ;0 .0,/ /s (Kloc #C a5
il 20 ylei v ;€ Math_Exp(Q)

slably g (b sl Slos-Y-Y-¥

6l Slos b b3y 53 logac LT .aigd o ooliswl LT comlo daily crsi g ylokio 9 dmalio sly (slabul,y slo ,Klos
by g lakuly sy Klos 31 glaoMs A= Jguz g oo ooliim] suazza (6 puF paonad (5L LSl Slxs| (gl g byt

S 0 a1y HC
b g sladaly b ySlos -0-Y Jgu
Jbo o gi s
if (x == y) (...} ol —
S 9l =
if (x <= vy) {...} sss >
>
Sobwo by S g
_ <
oy <
S9bwo b 5553
if (x ==y && y < Y+) {...} il And &&
8 3 p99 Ol wnblh False Jol s oS! ilain OF I
O
if (x==y | vy < Y) {...} ilaio And &
cosw oo ool ey So e i il Or |

if I (x ==y && vy < Y+) {...}

Wil false b true cuiy & Jol wyle 51.&& U || b, Klos ;o .0S 4> ¢i OR/AND kv wldos i 90 &
(oligS (2L, ST 00,5 (005 (2Ll (090

& S wlhle polie 45 Wigkh oo oolisiw! Sloj Leaul s o0 LUyl 1y wilie 90 32 oylgen | § & b, Klos
g oo Buse (193158 5l pablgS o0 9 9505 o0
oS jebiilod S o Sl 1) ? ,Slos puitio Ky 4 o oy by oluasiil (gl #C BT Ju sl Slas s ogdle

ol 1f else ygiuwd oo oolw oyl wad o oyl Jlio oy

fY
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string pass;

int grade=v¢;

If(grade >= Y+) pass="pass"; else pass="fail";
// expression ? op) : opY

pass = (grade >= Y:) ? "pass" : "fail";

g 0 0310 45 13 890 ladlo W ygwo (yf g 30 (WIS )T c0 w1y Jol slade 1?7 Slos il true wyle 51

#c ,Ju)b): O, sloal, -f-Y

Iy o lols uiles o0 upT A g 0 oAﬂ,év#C slols lwg (B i als o j0 a5 wodwsd  Jygwd )LbLmeb o)
.ALQQ)SJJYu&ﬂa)gL;gg‘${Ubhub[))i¢ﬁh>uubwyﬁ J{Q&U’Jas'b)L§:>lidS'455'giidféJSSlicyé)f)g)é(s[ﬁ

i jlxe e o g Jud (JB slalad gl o0 cmre b glusl jo # S L B3l e slesaly S
S g0 Comd 1) HC 31 Loy oY Jgu

#c w)b).v O sblaaly -F-Y Jous

oy HC 5310 iy e

Glosdly )0 &5 (g0 50 (oo S p2 1139500 YIS o S BA> g Gy 42 6l definef
80,8 o0 Syl true a ol o ooliiwl i £H# smEle
WS 0 Joe #HC joif-else dui if#
#if
#elif
#else
#endif
ol BB plaS bas cpl aucio A0S i Qilgi 0 g WBS oo gt |y b oy o le line#
4 bgyo IDE buzxo 50 (cmigi o5 plld a4y a5 09 o0 oolaiwl oS O G ni’ 6l 0 region#
055 3L 6 00,8 &os 1y S el ylgf o0 Yoo BOVS endregien#
W23 5155 (S5 @50 slbs S Hlilols sgid 0 sl error#
RS Aol 1y (55318 59 s 9 0318 i 5155 slaciid S oy LolS 59 o0 sl warning#

g blks 0,155 6lp b paseldd (10,5 adlsl (bl Joleols plxil (310 Gl sLalodaly s )l oy 5 (s0g0s )
] 0F Al Gy 2 g byl

P ol -Y-F-¥

45 oS ,» 098 43,5 10 BLolS Jgb 40 oS 3l Coond plaS 3,5 ot olgi oo 1FH b bd yo glalocal, 1 eoliwl b
Pl 0 wadb oo by false b true & if byd aul wlwl p iyls I8 endif# jgiwd 9 1fH# Heiwd (ywbo
oliusl JICa! a8y Blaal (gly bl waod jud (Shis Sy ol Mighood wid)Tp 53 b Wighgo 438,55 3 Jiluls

33,5 g0 &3l oo ol 31 Jlo Ky Jlo g o0

#define DEBUG
using System;
public class MyApp
{

' Directive

¥ Preprocess

FF
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public static void Main ()

{

#if (DEBUG)

Console.WriteLine ("Debug Mode") ;
#else

Console.WriteLine ("Release Mode");
#endif

}
}

Gy i b ound gy 10,18 Sl g0 (b pd JleolS Juow 0 S li8 cs. B ST o Stwsl definett glalual, aon
losaly zdly 09,5 g o0 U ),l true & (Lf (DEBUGH jgkwd 9 Sgub o0 iy y23 DEBUG Juoww Jlio oyl 5o 00l
ol adgi Sy ailgl oo Loud Oy p1 00 50 1y YoeBVS 510,18 0 o Iy g Js B8 y» Debug edls J S define#
Tp 00,5 (o0 p SHlogil jeb w039 50 LB & lp DEBUG Jooww aaii )0 «didS (ot |) Debug &g
Lo 03 7w o define# gloal,
35 iy 335 1y o Sy DeFine] gy ool olisunl b olgi 50 55 #C Julools lod s 5

csc /Define:DEBUG myproject.cs

Ak ool Ayl o &S joDefine DEBUGH jgiuwd 45 Cawl (pl JOlroc youiwd o9l b (3038 bluwls

PSR X PSPV JU B

5Ly LT b Blols loyd sbajluin g alhs ) dnd 45 wiciw ¥ 0 s g ladd b ply (puiis sbaloinl,
WSS o BBgio 1 ol error#t aSl> 4o 8 0 jlxa Iy o leolS anldl warning# gloaly .ogd o0

#define CLIENT

#define DEBUG

using System;

public class MyApp

{

public static void Main ()

{

#1if DEBUG && INHOUSE

#warning Debug is on.

#elif DEBUG && CLIENT

#error Debug not allowed in Client Code.
#endif

// Rest of program follows here

Mgl 50 & 525 DEBUGE g CLIENT (492 818 adles bLb Uas plo &G b o lbeols (JUlo ol 50

& sasl
§*9¢k:,anw‘sbg4*>u(5hga[,mﬁ,&G»oou;ul4¢>U‘bb;:4g4$5|chgA“é‘sﬂdfaL&s6[ﬁ4*>UL§Augnb
gl o0 0010 yauid VS . NET alewg 4 Lol e ylas o lzo

#region
// any C# statements

#endregion

ylods go0ld £ i —O-Y

W Juow 31 a8l sl acgozxo Sy Sl Glp cawlo Ghgy S cCuwl Bgypro enum & HC jo a5 Sl 0010 g4
S (o0 Sl ol polie olod cupr

g0l )5

' Structured

\{
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[access modifiers]enum <identifier> [:enum-base]{enum body}
:Jbw

enum Fabric :short {
Cotton =,

Silk = ¥,
Wool = ¢,
Rayon = A,
Other = YYA

}
9F9lalge Wlis b SKuilogil yob v ] sl o oulili’ (ol o O v eNUM (Gl fuowws 5T a9’

Sl baid w0 0jlal g Cawl internal o8 i job 4008 o =i |y enum g dold ( ow pwd G B o
B3l oo (g yiwd BB Lowl 32 30 M 2 Gl 1y T Public o pme il audls ow piwd ol & ol o S5

Qdilgi oo laid gi WS o et LQ;T & a8l puasi pwolio wlul p iy Lol &L ool g4i enum-base g, &y 35

Lol int (048 gm jeb 4 .0lbulong b long winit «dnt wshort «short «sbyte byte gamxeo glgl 31 SO

o yloss 0013 £ 45 b V-0

g3 (g0 GRBLS 3 1y S Ol ks« Lol jlado ki plKis 45 IS (o0 pia 1) doliy (Ulgs LS & (b ylad 1o
g pb 4S oy i (598 0010 £ 95 (o jland £lgil Ayl K00 o jo iile (o0 yrize ¢ liie ()T 4 el yf aen
ok yd bl 4Bl £55 o b Gillao el Sy Wl eaiS il y ko g Sl el plsie 4 enum ggi Sy

B oo Ui Fabric oo 0018 £gi 31 oalisias! b 1y Gladl (3] Y-F uS asad .apd o0 ¢ s b LolS & yguai]

Y-V oS axhd

static double GetPrice (Fabric fab)
{

switch (fab)

{

case Fabric.Cotton: return(Y,oo);
case Fabric.Silk: return(o,lo);
case Fabric.Wool: return(¢,:o);
case Fabric.Rayon: return(Yy,Y:);
case Fabric.Other: return(vy,o:);

default: return(:,:+);

}

}

static void Main ()

{

Fabric fab = Fabric.Cotton;

int fabNum = (int) fab; // )

string fabType = fab.ToString(); // "Cotton"
string fabvVal = fab.ToString("D"); // "\"
double cost = GetPrice(fab); // Y,o0

}

R L

el p3Y o A (o lade S 43 enum 2 lado sl
fabNum =(int) fab;

odel g4 lod 31 ade yiolyly ol p3¥ GetPrice win & Fabric objled o8 5l diged SO Jlwyl o o

il ool

t5



#c J,m‘ —pP9o J..a.e

Sl slaiges a5 Sloj .cawl ool 2l ylods £ ol ylado b Juouw pb oé)gT Cowd d1 (60955 45 udd 0 yLid JLo
9 System.Enum wMlS oS s 1y od)led 0010 g9 G slac! gl oo Foly 4 bl oo ohyled ool go5

039] Cewd 4y foreachails

System.Enum gbrao-Y-0-Y

Ko 90 el Laiiuwd System.Enum duke Jio dw (Enum.Getname g Enum.IsDefined:Enum.Parse gbdaie
Sl S oo Sl ] 1 Aiged S5 g ] enum Ky guas oo b jladie S LT aisS ez U wigy o0 45 43 02 b o
ol 29 laidsy e Sy 2929 (sl Fabric ol g9 Jlo cnl 30 by 3 55 )0 1) 35 s Jlio callao sy wied

WS oo ol 1y o] polie 3 Sy GetNamedio g Sgub oo g

string fabStr = "Cotton";

// Determine if symbol Cotton exists in Fabric enum
if (Enum.IsDefined(typeof (Fabric), fabStr))

{

// Create enum instance

Fabric fab = (Fabric)Enum.Parse( typeof (Fabric) , fabStr);
// Output from the following statement is: "Silk"
Console.WriteLine ("Second value of Fabric Enum is: " + Enum.GetName (typeof (Fabric), Y));

}
A5 0550 Juoww oS Al S g &l )T 0w typeof JFlac aF Jhjled £o8 G 108 o0 ol )l 90 ISDefinedake
awl 090 yiolyly gl g goae Hladio b asio (pl ST S .00 o0 LIS 1) Cond Cy
ol fab ko .08 o0 Sl (o ylols (Go0ld g5 3l digus S g 58 0 |y IsDefined b yl)l ylod Parsedsso
351wl o Parse s o0, 31 LS cenum gac 3929 3l laob! .l Y=Y oS dazbad o ylod Joleo bl 50 ouds
B3 o0 (595 s L] Ky bl ALl 395 g guas (o
"Si1k* Jlw oyl 5o 10,5 co p Og o0 Jluyl o9 yiolyly 4 T slade 45 glenum I glaid, Hude S GetName Wio

ol ¥ OT ol Hlado 092 Ogud o0 a..\.ilo)f).g

s sflag g o)l glgil-Y-0-Y

Sl Oldos jo ylods 95 slac] 0;lgo iy Camad Solai ¥ 5 o bylgs LFabric byled g45 polio pulasd
30 1y polio cpl 3l oS 5 Gl (xS dddud Bdo 038 A ez (S polie & CanlSS jo polie onl el o solasuwl

Fabric cotWool = Fabric.Cotton | Fabric.Wool;
Console.WritelLine (cotWool.ToString()); // Output: o

Cvo (505 a3LSN b 1y LI el olgi oo il Cotton g Wool I oSy oy 45 o1 wdles ol Jy90 48 29,5
18 plxil o ylod g9 Mel s [£1ags]

[Flags]

enum Fabric :short ({

Sy @oge 4 1) hyled £g8 o bl 09290 Cduo ol ST AT (0 gy 1y ()led g9 el OTOSEring aie

S (g 105 Tu B Jolre Selioww jludie SO (lgi (008 JUio (58 9S00 A 5O (S CeblS glacl I acgormo

%955 S (o0 Dl 1y ayle TNV Sty GlagSl &5 (b eow g Spe0 HBG 1) VN (e s9X! OToSEring

"cotton, wool”.Cwwl Ll b ouds los Camad S W
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=)l 9 G slado godls glgil-F-Y

WM Jold elo )l gosls glgil (V=¥ JSi) cloyl glgil 5 g lado glgil 1iS oo Slusiiy [, 6318 £45 35 CLR

Oexod g byte «char dnt yeomed ddgl goold glgil Jold (g;ladn gosls glgil .aiiud ovsslei g lawlg s,
9 NET. ' 6l o abudw j0 (lbJxo alowg @ (5;lado g el )l (so0lo glgil .ascuwd struct g enum goslo glgl
g gn oo Al s s,

NET. ‘_gl.bw){f wl).o aludlus -V-Y o

I System.Object ]

Double

I System.ValueType |
—1 System.Array | o |
Tul
| System.String ] [ System.Enum
_{ System.Exception | ) _F’aralt;\fés ------ !
!
I
—{ Class, Interface | 1| Boolean | Int16 | :
I
: Byte Int32 :
| i
|
D User-defined : Char | Int&4 | :
I : .
("] System-defined | _Decimal || single |
I
i |
I
I
I i

System.ValueType ¢System.Object -\-#-¥

=)l Goold glgil a5 Cawl ol ogldi .S 0 (g eyl System.Object WS 31 elo )l g (5 lodo goolo £g5 g0 @
S 0 (sl System.ValueType WS ;3 g lado 50018 lgil Jl> 43 .0udS o0 (5 eyl ] 51 Lowiiamo

Waolo 0010 £95 & 10 uuilel o0 AS (WS o el pB Wo Acgozmo ST 00l glgil sdod sl (ylgie 4 System.Object
Gilwpdyo o5 SO g odld £ SO I (o S Olul bae pdsred (Cawl dcgozo (] )l Geae (JTOStringaie
0,10 959 i 0010 £95 S 3 diged 90 Ao lio 9 0310 £o5 S (gl 030 A paxin

oo 3l g SY Lol ooS 08 ALl ggac g WS 0 G p,l System.Object ;I System.ValueType
Gamslio gl OEquals wie (Jla glp .0sS oo override g lado o0ld glgl b cawlid sl Cy ) o0l (6 o)
ValueType WS jl Swuwd Wjge @ (g lodo 500l glgil saod iy yai aly .0gib 0 Override ggpd o 90
WSS 0 (6

=)yl 9 6)lado 0l glgil gl alidls aaxi-Y-F-Y

Elgl & 1>l oy 3o bl 0 Lol slakisl> sbjls glp CIR Cu yoe 009y 0 Syl 9 ulado ool glgil Lol wiglas
Hly® eul Co o Heap O (59 sSloryl 00l glgil g g o0 0810 Jamaxi alidl> Stack S (g9 )lade ool
Nigu 0 0010 gle I Stack jl aS WS 0

SOl diged S ol loy ATyl g a0 liS (55lode g £loyl gools glgil gl g 1) Al amazi oge Y-V S
S JUos 1y sl o (BUST az o090 yuiin S 43 o amasi g £l 0old g9

Apparel myApparel = new Apparel();

Apparel myApparelY = myApparel;

fA
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abdl>  pmaxi gogi-Y-Y S

appStatus 0
myApparel \
myApparel2
wlype | | Syt |
price 250
- Overhead
Thread Stack Managed Heap

B 0 amass aladls (i 0 yg0 (b A ol Cu o Heap YL )0 CLR -)

SS9 o e Jous a JSolil SO Jols oledbl pl gl oo a8lSl Heap a o Hb e ledb! Y
WO o0 odlaiwl wie Wiz cylo (L A o s (g3l ylojod (gl &S Cawl SyncBlockIndex

©9) QT FabType g Price glrald g g 0 dly| Apparel (whS jl diged SO ylghe 4 myApparel & -Y
5 g8 o0l B Heap

D8 o0 I8 Stack g9 myAparel & glo,l ¥

A Folhl S g 08 o0 48 Stack (9, ol Wl o0 Olm| YmyApparel wus gl o S &5 Sy -0
WSS o0 0Ll ISy o @ YmyApparel gmyApparel elol puiin g0 p .08 o0 39590

ey () b aiswd oS abo 9 gloj 4 b jo (SLS s g do po (o oy Jdo @ (el (B S slnl
o (o S5l (S5 (5 S ol a4 G5 g el ol HI MelS S92 g0 (b ST 4 (ST lagle | el
Gl gasmio (g 1o 001 glgil (gl oi s

JERCOR S VA

Wl adleo Hlade SO g9 a5 jau0 50 0y o [y slodld g9 @ polie a5 5,l0 Object & oold g5 S NET
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int age = Vv;

object refAge = age;
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int newAge = (int) refAge;
string newAge = (string) refAge; // Fails. InvalidCastException
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// Create array with four values

int[] ages = {Y«YVct};

// Place four values in ArrayList
ArrayList ages = new ArrayList();

for (int i=+; 1i<¢; 1i++)

{

ages.add(i); // expects object parameter

}
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namespace CustomerPhoneBookApp
{

using System;

public struct Subscriber

{

// Code for struct here...
}
}
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namespace Arshia

{

namespace ProCSharp

{

namespace Basics

{

class NamespaceExample

{
// Code for the class here...

}
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NamespaceExample WM JolS el g <wwl Arshia.ProCSharp ProCSharp ol glad JolS pb e
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namespace Arshia.ProCSharp.Basics

{

class NamespaceExample

{
// Code for the class here...

}
}
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using System;

using Arshia.ProCSharp;
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using Arshia.ProCSharp;

class Test

{

public static int Main ()

{

Basics.NamespaceExample nSEx = new Basics.NamespaceExample () ;
// do something with the nSEx variable

return -+;

}

}
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using alias = NamespaceName;
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using System;

using Introduction = Arshia.ProCSharp.Basics;
class Test

{

public static int Main ()

{

Introduction: :NamespaceExample NSEx =
new Introduction::NamespaceExample () ;
Console.WriteLine (NSEx.GetNamespace ()) ;
return *;

}

}

' Qualifier
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namespace Arshia.ProCSharp.Basics

{

class NamespaceExample

{

public string GetNamespace ()

{
return this.GetType () .Namespace;
}
}
}
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Console.Write ()

ot g3 o0 JgusS 0 iy 4 |y (£l Hladie

Console.WriteLine ()
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string s = Console.ReadLine();
Console.WriteLine(s);
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int i = Y+;
int 3 = Y+;
Console.WriteLine("{+} plus {)} equals {Y}", i, J, 1 + J);
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\+ plus Y+ equals Y.
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int 1 = d¢:+;
int j = vy,
Console.WriteLine (" {+«¢}\n+{)c¢}\n ———=\n {v.¢}", i, J, 1 + 3);
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decimal i = 49¢+,Y¥m;
decimal j = YY,Vm;
Console.WriteLine ("™ {:«4:CY}\n+{)<4:C¥}\n —-———————-— \n {Y¢d:CY}", i,3, 1 + 3J);
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double d = +,YY¢;
Console.WriteLine ("{ :#.++}", d);
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UpdateSalary ( ) ; // invokes the method up date salary
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Method1() :
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Main Statement 4
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Method T()
Statement 3
Method2()
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using System;
class Functions
{
static void Main( )
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{
Console.WritelLine( "In Main! Calling SomeMethod( )..." );
SomeMethod ( );
Console.WriteLine( "Back in Main( )." );

}
static void SomeMethod( )

{

Console.WritelLine ( "Greetings from SomeMethod!" );
}
}
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In Main! Calling SomeMethod( )...
Greetings from SomeMethod!
Back in Main ( ).
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using System;
namespace Branching

{

class Test

{
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static void Main( )

int valueOne = \+;
int valueTwo = Y.;
int valueThree = Y.;

Console.WriteLine( "Testing valueOne against valueTwo..." );
if ( valueOne > valueTwo )
{

Console.WriteLine( "ValueOne: {+} larger than ValueTwo: {V}",valueOne,

valueTwo );
}
Console.WriteLine( "Testing valueThree against valueTwo..." );
if ( valueThree > valueTwo )
{
Console.WriteLine( "ValueThree: {+} larger than ValueTwo: {\}",
valueThree, valueTwo );
} // end if
} // end Main
} // end class
} // end namespace

L} 5l 33 Iy g i1 5o T sl il o st 5 9 5 cpilyi oo 45HC 1 otlr 52 40

W08 dlel ¥o g Yoo Yo polio b iy & valueOne, valueTwo, valueThree o duw odbw gdolipw ol jo

:wwlvalueTwo ;| 8,3 valueOne b WS (o0 Cowd Jol 1 jgwd

if (ValueOne>ValueTwo)
{

Console Write Line ("Value One: {+}Laser then Value Two: {\}"

ValueOne , ValueTwo) ;

}
9 (..\.ilé)f‘so » false ylado ) 80)95 o0 Consh 1f jgwd Cawl (YevalueTwo ( 3l SseS (YevalueOne ( (e

el valueTwo jl 8y pvalueThree b oS oo Comd uamw 038 05 1y 1) 1T jgimwd gding
if (ValueThree>ValueTwo)

{

Console. Write Line ("Value Three: {+}longer than Value Two:{\}",
Value Three , Value Two);

}

Iyl 1y jasawd (g 8,5 o0 ptrue lado dgr W)le el (YevalueTwo ()1 &5, (YevalueThree ( (y92

Jol if a5 WS 0 WS (29,5 Ogd o0 SlgSld WriteLine wio a5 Cowl Sols Jlo opl 10 jeiwd oS 0
ol 3890 090if (Jg 895 o oSl

Testing Value One against Value Two...
Testing Value Three against Value Two..

Value Three : ¥+ larger than Value Two : Y

LE o )pimwd S glb Sal —Y-Y-Y

Slg1 0 S5 a5l 50 woly jeiws SO ki plas 1o V-F Lo 50 oul eold jLis if by ygiws Seb a5 oS asgs
) Y= Jlo Cawl (yKon (g ot gid [y 1E Soly ddns 9 3L sV ST wilgl so (69,190 iz o .(OWriteLine
WSS o 939y ol 0010 LS Y-F Jln jo a5 yeeas
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using System;
namespace Branching
{
class Test
{
static void Main( )

{

int valueOne \e;

int valueTwo = Ys;

int valueThree = Y.;

Console.WritelLine( "Testing valueOne against wvalueTwo..." );
if ( valueOne > valueTwo )

Console.WriteLine( "ValueOne: {+} larger than ValueTwo: {\}",

valueOne, valueTwo );
Console.WriteLine( "Testing valueThree against valueTwo..." );
if ( valueThree > valueTwo )
Console.WriteLine( "ValueThree: {+} larger than ValueTwo: {\}",
valueThree, valueTwo );
} // end Main
} // end class
} // end namespace

13,18 3929 Judd 99 .l (395 o0yl LY oST 3l ool bl 1 £ Soly yo jgiuws S baild a5 Jyg0 4o s>

ooy ol IS wbl ooty of (uilgs a5 oS .Cuwl ooy oY ST alwgs LS ped 9 oyiles Ayl Jof

Cawl
gl 0 000 Sygiwd (69 g gl &5y b Wil pidi b AT Caw (i AT (6, ) gliko

00y A8Lo) g o ABlSl if A 6,50 yerwd By .awl Jgexo s S 31 (5590 oY eST 5l soliiwl pgs Julo
g3 Y alyjvalueThree lade s gidol y.osS alasdo [ F-F JUo 50 ol ool jLis oS .04 o0 (sigel 9 oY ST
el 00,5 aBLSIif Sgly as 098 Hguiwd S g Cawl 001
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using System;
namespace Branching

{

class Test

{

static void Main( )
{

int valueOne

I
-
Y

~

int valueTwo = Ys;

int valueThree = \+;
Console.WriteLine( "Testing valueOne against valueTwo..." );
if ( valueOne > valueTwo )
Console.WriteLine( "ValueOne: {+} larger than ValueTwo: {\}",
valueOne, valueTwo );

Console.WriteLine( "Testing valueThree against valueTwo..." );
if ( valueThree > valueTwo )

Console.WriteLine( "ValueThree: {+} larger than ValueTwo: {\}",
valueThree, valueTwo );
Console.WritelLine( "Good thing you tested again!"™ );
} // end Main
} // end class

} // end namespace
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W 3 SolG L bl Wb 2 42 (2955 AT W K el (U093 9 03,5 H9p0 |y S (s puileS 3 S8 Jl>
P 35 95lge 4 b walgS Gz Az (2955 Milde AT WS (o0 S8 Sl b G e Jg8 (LS SISTNL

]
Testing Value One against Value Two

Testing Value Three against Value Two
Good thing you tested again

€ oyl i LT

gy 9 Consl B gLad Sy (K98 a5 gl bl 0595 o0 P (SiB)9,8 9 OV SST (ladd oo &y giaali
ol 1f Soby 3l cind (" Good thing.." ) pgd jeumwd (yw gidoliy o5 31 .09 0 aid 5 0ol pbs Luols

if ( valueThree > valueTwo )
Console.WritelLine( "ValueThree: {+} larger than ValueTwo: {\}",
valueThree, valueTwo);
Console.WriteLine ("Good thing you tested again!");
) o 1 jgiwd 3 B 090 yoruwd S 0 1yl o] GAid (ylgae a1y iE 3l ax yeswd cudgl ks Wb Luls
Gl ) i f Hgiws Hhlels

if ( valueThree > valueTwo )

Console.WritelLine (“WalueThree: {+} larger than ValueTwo:{\}", wvalueThree,

valueTwo) ;

Console.WritelLine ("Good thing you tested again!");

gy ) 1y oY eST i o0 323 0 45 jehilod Sl il i T 3 iy pgd jgswd dudlgs o ST

if ( valueThree > valueTwo )
{

Console.WriteLine( "ValueThree: {+} larger than ValueTwo: {\}",
valueThree, valueTwo);
Console.WritelLine ("Good thing you tested again!");
}
P i 1 g Wpen H0 1y LOYeST if Olygimwd dod 43 (05 )0y 31 (Gl Judo a3 #C yluw g3l o yiiiians

oY eST olacSomw

wlgd S0 1y Saw dw 1 (59 b gidol i Lol 3410 39291 f  Houuwd yo LAY ST olo ISl (gl Shgy i
Sy

Jol S

if (condition)
}/ statement

}

£90 S

if (condition)
}/ statement

}

P S

if (condition) {
// statement

}
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aidy gf 1y if Soly slgione 3 wbd o HlySiE suuwlS 4alS 155 0 1y LOYaST wogib so ooliiul WS 3l 33 45 Jol Souns
391 3l OYoST pgus Soms WS g0 4idy 57 Wl (slasmo ol yad 4y [y OYoST .09 o 03liiasl yaS pgd Somms i 50
Slass ] ).cwwl gm0 KER Suw 43 pguw S 003 o0 81 F  joiuwd ) 30 Iy ddwn OYoST 9if jHoiws bs loa
o5 393 3giily ylomns Ul SIS iiand C ouns gidaliyg b5 SUS gl B dimasgi 45 (Kernighan ,Ritchie wlels
GLS ol ool gy RoSKER S (1927 NS (50 ol L3V 55T S ol 4y (595 i S s gialiyy iy

Sy 2l 510 1) Soww ol

ol g8 a3 ~¥-Y-Y

1S abioMo ) g oS dxlad

int x=A;

int yv= 1b;

if (( x==A) // (y==\) )

bl true & Gam thl Wb om sl oud )15 500 5 1 Hgiuws S5 .ol odazen (o5 1 Hgimws Lxiul yo

&S (\Wy==) 9 (Ax==) :3,l0 3959 W lc 90 Jgym 3L J310 10 0eh Uyl true & if jeuws Aol b wigd

p3Y 9 ogbin 2Lyl true & (Ax==) Jol @yles ol A (golumo x (332 wigdso 320 () o JShos G alewg

e oo LUyl true a4 Ghle S 9 Conad ot Sl VY goluo v L’T Ayl g 00,8 Sb,l (IWy==)pgo &)le Cauns
1S abio Mo 1) oS dadad | lico ok

int  x=A;
int y=\Y;
if (( x==08) & & (y==V\) )
O y9 b wles (o)l false aand Jos wuwl false Jol Wyle (o 09 (b)) P90 ©yle Comad 550 5L

ol w0 03l Lo a4y (g opl .o plgst plxil 3518 p90 Cand 310 WBlgs plxil oligS Sb ), #C JluolS (65,50
Cawl oligs Jlo S ()l S 0 (5590 sbctiwl S Jlaa! 5l a5 aulS Cand Hlado 59 5y » pll 51 L3 1,
public bool QuotientOverTwenty (float dividend, float divisor)
{

if ( divisor != + && dividend / divisor > ¥+ )

{

return true;

}

return false;

}
o 35 b el (bl false & if Jol sy &5 (Fygo j0 olieS (o)l b abld o ade poudio 45 v gl (yuodao
ol (3T g 3l osls ;)] whd g 099 paiseo 4yl logs b walgs 1,21 9o
public bool QuotientOverTwenty (float dividend, float divisor)

{
bool retVal = false;

' Short circuit evaluation
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if ( divisor != .+ )
{
if ( dividend / divisor > Y+ )
retvVal = true;

}

return retVal;

if.. else uljguws-f-Y-¥

Cgaisl gl 50 el [yl Oljgiws I asgezme SOl true byl SO Azl &S] @ dz gl b wles o0 Ul
Sl u&o.n Wil YO praven Lol O ;‘ ":o)b‘;o BIETRR U"‘ aslo G SO Jos u;‘ .oa)f bql ‘5)5.39 AL goxo
M oS solistwl HUad sl g0 (ol )0 bl 00,5 w15 ordile S

) i [ Y-F Jlio ailgi (o0 (JUio (512 090 0 2 else jgiws jo YU lin " Oygail pmé j0 ™ @ by po i
et g0 BF Jlko 30 4 yphailed S oole semslio play §43 s ol valueTuo 5l 5,3 valueOne b 4yl b G

Y Jlia

using System;
namespace Branching
{
class Test
{
static void Main( )

{

int valueOne = \+;
int valueTwo = Ys;

Console.WritelLine( "Testing valueOne against valueTwo..." );
if ( valueOne > valueTwo )

{
Console.WriteLine( "ValueOne: {+} larger than ValueTwo: {\}",

valueOne, valueTwo );
} // end if

else

{

Console.WritelLine ("Nope, ValueOne: {+} 1is NOT larger than ValueTwo:

{\}", valueOne, valueTwo );
} // end else
} // end Main
} // end class
} // end namespace

Pl g Oy (o295
Testing valueOne against valueTwo...
Nope, ValueOne: y+ is NOT larger than ValueTwo: Y.

A5 Sy 30 9 0gu o0 lyalelse jokwd Aidy g ool 0y if jHekwd Ay D)9 o CamSl 1T jaiuwd 10 Cawd Jos (392

A JplgS 3y else jewd A g gl o0 1yl 1 jgiwd didy bl juol G990 Cand
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¢ 50 99 1f Olygumws -O-Y-¥

I Glael g S ass (B8 (Jlo ol ] pay el 1E (Gl yguws (13,5 9 098 oz byl (40,50 l0l (sl
1610 ,5 w9 1y 9 OledMbl g oo, S Sb iy, Lo as o ylo

A2 Hlals 1y eols (S0 du dub wdilb a0 YV 5l S Lo 51 -
A0 0135 S0z Jlesol oyl 0 bl 4 sl ol 4z 50 VY (s9luce LB Loo 51 -
5la8 0929 Mol (S5 a5 add lawbl sl il a0 YV 51 28,5 Lo 51 -

993095 1f joiwd jlooliiwl bly gy cwl 31 (S F-Y Jlo 0410 0929 aoliy (! (rilied (5l (g0L) bl slroly

S o 41,
F-¥ Jlw
using System;
class Values
{
static void Main( )
{
int temp = YY;
if ( temp <= YY)
{
Console.WriteLine( "Warning! Ice on road!" );
if ( temp == ¥V )
{
Console.Writeline ("Temp exactly freezing, beware of water." );

}

else
{

Console.WriteLine( "Watch for black ice! Temp: {+}", temp );

}
}

WS oo ol Hluiid OO bl STl YT gglume b poS Lod T s co o Ty raw] & yguo s F-F Jlio dlaio

if ( temp<=YY)
Console. Write line ( " warning Ice on road ");

vy )')MSLM) ..\.’b‘..\.wl.s.t)f‘g..\..f@ ul.'> rsL»; ) ..\.mb)ﬂsw‘ a0 Yy 65Lm.o LoébT ‘A.Lfgsc ) d.ob)nw
WS oo Pl ) (gum ol doliy g 009

o 00w plxsl T ez M el Wygeo (s else Ghie g Cowl Jgl IE ygiwd (19)0 p9 1T Hgiwd 45 UulS A oS
JAL YY1 peS Wb e o YV galuno (182 g Sl Y'Y (golao b yioS Lod

W yen G HC (s gidoliyy 51 (odmy &5 cCawl else 1f Oylae Alwg 1 jghwd Sy 3 Glaw 0055 ) 59 b
GP0 if jakwd b aS (S 0 jouc else a aolip JpoS bl false ,81.0085 oo Cand |y Jolif joiwd byl aolip
P S b b B 0S (o gigy 1) F-Y JUo uiled (o0 cJUio (6l 08 (o0 o | (Fgliie byl a5 0900 JLo
g g0 0010 LA V=¥ Jlio 5o a5 jghiled causl (sobumo b S gS ¢ 531 oyliudiy 42 ) 31 Loo LT oS

Vot Jle

using System;
class Values
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{
static void Main( )
{
int temp = YY;
if ( temp < YY)
{

Console.WriteLine( "Warning! Ice on road!" );
}
else if ( temp == YY)
{
Console.WritelLine ("Temp exactly freezing, beware of water." );
}
else

{
Console.WriteLine( "Watch for black ice! Temp: {+}", temp );

}
}

cowl false Jol @ybe ol FY Lids oo 9% TCml FY 51 S g Lod bT (S oo o 1y Jglif byl lassl JLio o)
2! 35,0 (else giwd ) paw jg5wd i Cowl truepgd if jghwd .05 0 jgae else if jgkwd 4 JyS o
(ol 23 A5 Jolee oS oyl 45 0SS az gy L) 05,5 03

using System;
class Values

{
static void Main( )
{
int temp = ¥Y;
if ( temp < YY)
{

Console.WriteLine( "Warning! Ice on road!" );
}
else
{
if ( temp == YY)
{
Console.WriteLine ("Temp exactly freezing, beware of water." );
}
else

Console.WriteLine( "Watch for black ice! Temp: {+}", temp );

}
else jlelse if glo @ ol Cond jaiwd &5 Wb adao WS o ooliwl else if wyle I 1 .cdl o 50
00,5 12l joiwd oyl cdguwi 148 0 b ol 51 plas s (516wl 00,5 colaul

switch ol gws —#-Y-¥

51 ety dcgozmo S A Jlo) addid JSCho jogicawyd J S g9 oL JU (yuiles glp giy0e8 1 Oiljgkws
slade SO M el (pl switch jgtwd Gl .Cawl (Guio;ud Jhgy S SWitch jekwd bl Abls S99 L
Mo Jos T Geb y g (350 1y are

switch ( expression )

{

20
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case constant- expression
Statement
Jump- Statement

[ default: statement 1]
}
Jlie case jgiwd yb .Ogu oo adldS Wyl JS15 40 switch yemwd YU 10 S o0 gugw o owlwlyp a5 ke
.Apﬁgdf>g k&w‘G&)h&‘cQU)Miod§~&ﬂ§uﬁc@U‘besAn56»4~g&acu§£b|)sgﬁ

1005 o0 g 1) yle b Gudaino Hlodio SO g a0 aolol ol B g 0iS o0 £90 case jgiwd opdgl 51 b Leols
290 Sy 4 Case el sl wigdin Ll ol 4 4l (plais! &l Sali b jgis 38,5 Gubiie boase 31 Sy
switch diam SYoST 3l ums youuwsd glyal 33,5 o0 Iyl switch jgiws Sy o break Ky a5 Sloj .l aeils oy

b o aolol

Sl S ol (8o b olgs (5 )ya0 (DS 503 (yleo I 1) 395 (mliw (Soumnly 39 g0 Jlgm 23l 5IA-Y JLio 5o
] ol ol coli W jguar Wl S g0 (Jlo (Solw

A-¥ Jlo

class Values
{
enum Party
{
Democrat,
Republican,
Progressive
}
static void Main ()
{
// hard wire to Democratic
Party myChoice = Party.Democrat;
// switch on the value of myChoice
switch ( myChoice )
{
case Party.Democrat:
Console.WriteLine( "You voted Democratic." );
break;
case Party.Republican:
Console.WriteLine( "You voted Republican." );
break;
case Party.Progressive:
Console.WriteLine( "You voted Progressive." );
break;
}

Console.WriteLine ( "Thank you for voting." );

Pl gy dand (9,5

You voted Democratic.
Thank you for wvoting

yewd gabowgs w5 Ol dasyl 40 0 0 HBG switch jgiwd SO odugmy 1 jeiws S gl 4 A-Y Lo
Jlo w53 ) bl oo Gudaio a5 3590 slado b oyl case 45 Wigu oo yo] Ol yguuws 31 Sl 9 g o0 byl switch

.(Democrat

SS, ) e S ool oY eST 5 asyl 09N Wiyl oo g o0 2] b F wbreak gcase jguwd mlbe Ol ygiuwd

3 4 Sz 3 S ol S il o0 A 9 5k SV 9ST gl o )i aybreak gcase jgiwwd wadd Hl) jeiwd
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case SO dudlgtn Cawl (fKow (S 0 oudlio A-F Jlno jo a5 jehilod g oS QLG By g 0lgd (5 9002 O ;S 900
30,5 1yl T Ol ygiwd puimoli loisl S b 45 awsS slos| (6,5 i

Y Jla

using System;
class Values
{
enum Party
{
Democrat,
Republican,
Progressive
}
static void Main ()
{
// hard wire to Democratic
Party myChoice = Party.Democrat;
// switch on the value of myChoice
switch ( myChoice )
{
case Party.Democrat:
Console.WriteLine( "You voted Democratic." );
break;
case Party.Republican:
Console.WriteLine( "You voted Republican." );
break;
case Party.Progressive:
Console.WriteLine( "You voted Progressive." );
break;
default:
Console.WriteLine( "You did not make a valid choice." );
break;
}

Console.WriteLine( "Thank you for voting." );

Pl gy A (o9,

You did not make a valid choice.
Thank you for voting.

JLo ol 0 .0,5 aales 1ol ) default Olygiws oSS kil [y case jgwd SO b cawlice polio 1 SG p,l5 5]
SO 10 a5 axdad ol o ol doli g oS 50 el oolad ploil (g pime Sl Wy e oo w5 A AT 00l o0 il ply SO
DS W ygeo iz Ol SO a5 Sloj b oS o0yl B while adl>

b cased yop b o 2l -V-Y-¥

A5 b case jgmwd cpdiz 45 oS oo Slml M Sl gl case S wilS 1pl Slesy Olygiws casegs )1
e o0 L] 50 a5 jehailos .ol (o0 (Gudueg S Ly
case Compassionate Republican
case Republican

Console.WriteLine( "you voted Republican./n");
Console.Write line( "do not you feel compassioned");

Wplgs |2l Sl Wil jgimwd ac gazxo (S Gl 1y jomdd (g a00a b (g a0 590 98 31 (S 3,5 ST Jlo (! o
S

' Falling through
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Hbxo ol Jglcase JLw ool 30 .00 g )l duilgd oo b alllos oo g Jol case a5 J g0 j0 ks oS dsgd

03,5 )21 (55w Jol case 0 aublysy )51 gy (I b dagd 3l pgd case a4y uuilgl oo w35 o0 03591 1 1,
GolS oS o G Sl 990 (gum cased iy S 1) goto gualS aelS Wl 39 3l gam case &

A o0 05Ul T 45 oyl 4y Ty98 Anliyp J S cioms s Ty pginsd (ol plolealS 45 silo} ansl obo yis s bl K3 GOt
bl saud ABIAS (b i bl jgiws Sy JB 15 50 o] 1 o b oo JUE

& g ol Ol ply SO Newleft bl b vudlgsy Cowl (Kow .0udS ol NewLeft pdw S 81 (Jlo sl

Dl g |y gy O Gl (9S00 .00 8 g 3y Democrat

case NewLeft:

Console. write line("the New Left members are Voting Democratic");
case Democrat

Console. write line(" you Voted Democratic./n");

Break;

10595 (o0 ConSed s (S b g abless JoLeolS oS
Control cannot fall through from one case label (case'¥') To another

SOl wiled oo 1yl S bl alblad gyewd Jol amz p 45 J iy 50 cCawl 00ilS of oS slhs ply SO ol
e gl 4 (F) o (oiyled sladie b 1y case pb s ply 4 wiS axgi 00,5 3l 52590 oz & Comz
ol ol ol b NewLeft as o lo jbl .ua0 o gld (NewLeft) ol Saliows

const int Democrat = «;

const int Compassioned Republican = ¥;
const int Republican = Y;

const int Progressive = Y;

const int NewLeft = ¥;

i 2 )50 goto Hekws S Wb gam case d b p il gl 00,18 Hews Sy NewLeft & by po case 92

case NewLeft:

Console.write line("the New Left members are Voting Democratic");
Goto case Democrat;

case Democrat;

Console. write line("you Voted Democratic./n");

Break;

518 NewLeft jl o Democrat o pi¥ a5 osS dzgi .ol wled 11>l g Jleols oS pl wuyls UGl a5 jghilon

S

bal, g9,switch ol)gws -A-Y-Y

o S o0 Slgadion i |y Ay G (59 switch Coulild #C 0y puie ol G switch ylade LS s Jlw 5o
WS (o gig) LA ) (g9, switch @lp 1) AT Jlo asily’ (oo i oo Ve ¥ Jlio 50 a5 yghilos

Yoot Jlia

using System;
class Values
{
static void Main( )
{
String myChoice = "NewlLeft";
// switch on the string value of myChoice
switch ( myChoice )

ZA
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case "NewLeft":
Console.WriteLine (
"The NewLeft members are voting Democratic." );
goto case "Democrat";

case "Democrat":

Console.WritelLine( "You voted Democratic.\n" );
break;

case "CompassionateRepublican": // fall through

case "Republican":
Console.WriteLine( "You voted Republican.\n" );
Console.WriteLine( "don't you feel compassionate?" );
break;

case "Progressive'":
Console.WriteLine( "You voted Progressive.\n" );

break;
default:
Console.WriteLine( "You did not make a valid choice." );
break;
}
Console.WriteLine( "Thank you for voting." );

IS Ol ygws -Y-Y
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WS 0 owyp |y while

goto L bail> olxy| -)-Y-Y

wils Ky ol .ol eoliswl SWitch ygiws ;0 bbb Oleddl K ol 4 goto ygiws Jad cpl 48 SUd
] (50 Al b jgtiwd dod Al ) GOTLO Hgiuwd i 50 .Cwl GOTO & 9yl (0 37 Jgoz0

g oold Jals Iy alipy oblas (4o .0gds colaiwl goto jgiwd jl g 0 dpogs adl CSlu mugidolip 4o
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DS o0 oy 1y goto yeiwo b adls ol e Sl gl oo eoliiwl switch jgiws
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goto guulS dalS g 0018 118 oz p D95 US 5O Wuilgl o B o0 HI8 IS oT 31 o &S Cawl (glawlls iz p
biyo i jghws 3 b GOt jgiws Ygamo wimioe NV JUio 50 45 jsbilod . p 550 comz 2 of @ b 6l 1y
20,8 0

N-v Jlo

using System;
public class Tester

{

public static void Main( )
{

int counterVariable = »«;

repeat: // the label
Console.WriteLine (

"counterVariable: {+}", counterVariable );

// increment the counter
counterVariable++;

if ( counterVariable < s )
goto repeat; // the dastardly deed

Pl ) A 2905

counterVariable:

.

—

counterVariable:
counterVariable:
counterVariable:
counterVariable:
counterVariable:
counterVariable:
counterVariable:

counterVariable:

L > < v B -t €t =

counterVariable:

9 oy (i 3 ool Wygo 10 g9 (wl b o p 5 goto Hhws SO kil L L suazry sl 05 oy

ol o jlao a0l g (sl 40,5 JLis goto ygsmws

while ail> H-Y-Y

Pl ) Dygeo A yewd gol ) "ouy plxil ) )5 (ol ol Cawyo bl a5’ Sl G "ol olwhile adls oopdo
while ( Boolean Expression ) Statement

awhile lwgi ol Iyl joiwd 00,5 oo 2Uj,l true b false lade SO 4 & cawl J)le pdg wyle Yooro

A3 o0 L Iy while adls 85,5 1V-F Jls .ol LaoY,ST J510 50 Wl jgws 51 (Seb wiled 0

- Jle

using System;
public class Tester

{

public static void Main( )
{

int counterVariable = »;

// while the counter variable is less than \«
// print out its value
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while ( counterVariable < Y+ )

{

Console.WriteLine( "counterVariable: {+}", counterVariable );
counterVariable++;
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counterVariable:
counterVariable:
counterVariable:
counterVariable:

counterVariable:

counterVariable:
counterVariable:

Y
v
£
counterVariable: 6
#
v
counterVariable: A
q

counterVariable:
o 9 Gl o gi-3g5 While jgimwd .l yzudly o oS Ghiw Lol cicmd jlwsy N-F Jlo LIV-F Jlo o5 mbs
9o @l 1) ply ol !l K25 Ve 3l counterVariable a5 Jloj U dgui o0 00ilgs oSl alos SO di
.ol ywl3dllycountervVariable
Obwobl Joe (9l 005 0 Cd |y counterVariable lade il 4 ol oylg 3l 8 whileddls a5 0iS asgd
Wbl ouls adgl (20 ,lade 1) L countervariable (51 g .ol abless |2l ddls bl Caw)yol bl Sl a5 s 0
Sl adlgi | ol adls 35

do.. while ail-Y-Y-Y

while pathe dubdlysy Coul (xSne ools G casBan 45 WIS c0i 3591y Iy Lok Bud while dils> Sy aBlge odns ;o
ng.ngblf"i;|}?| Gl Jly8 g byt a5 Sloy U7 b canl Hl8m byl a5 Sl U oS 1zl ™ &yl .asS eS|
Iy &) lassl do while dils 4553 &yl 4y iluy oo |y While pagdo 038 91y do.. while peede ol U ol
b algS 2] 5l Sy Plao il 65 ol WSS (o0 (w2 [y Bl (e 0310 ol
G polS g 50 ) don while ddl> 39 oo Comd byl upw ool planl Jo Tl gl (iadio aSSul sl
3 an g ge didigh Al Aivy Wl ygiwd b jeiuwd T JLio 41 g 25 g0 aidsl A0 GuulS aelS laiyl 45 el @50
S by 3l any g dguon adiien W3l JB 10 30 T JLis 4 by g 09 g0 Ayl While (GunlS dndS divy ol jgiuwd
0550 518 () JU (oo

do Statement while(Boolean Expression);

WS o mgigy 1 IV-Y Jlwdo.. while adls jleolaiw! ol o \V-V Jlw

Wt Jlo

using System;
public class Tester

{

public static void Main( )
{

int counterVariable = y;
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// display the message and then test that the value is
// less than Y.

do
{

Console.WritelLine( "counterVariable: {+}", counterVariable );
counterVariable++;
} while ( counterVariable < Y+ );

Pl ) Ojea (29,5
counter variable : V)
adl> diay 9 9595 0 Cansh While Cand g oS o0 adgl 20,l0de VY L |y counterVariable loxl « \WW-¥ Jlo o

ooyl LSy baid

for ail> -f-Y-¥

4*’5‘ 6&0)‘»\.&0 ‘) ).a..sb.o &&‘)’ ...05‘5» )&4)-" ‘) 6)')&? Qb,}.wé dsﬂ‘ dY-Y JLA-D )0 while ddl> Mé o)y
ol aod o 0 ojlel for adls (counterVariable <Y+ ) &S o0 Cawd |y piso J(counterVariable)usS oo
ol 35 yguas ] ol 55 AT Sgud oo Aligi FOT (GuulS dnlS b for Al S . pusS S 5 aolg yeswd S o 1y Jo e

for([initializes]; [BooleanExpression]; [iterates];)

Statement
by g cowl plgr yles pgd sy i o0 agl (B3 laie 1) ki S AT el dudgl suidS Hludio sl g Jol i

D g0 0010 LA VF-T Jls jo for adls jl diges S .ailaid 5 41,8 a9 30

VF-Y Jle

using System;
public class Tester

{

public static void Main( )
{

for ( int counter = +; counter < Y+; counter++ )

{

Console.WriteLine (
"counter: {+} ", counter );
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counter: -«

counter:

counter: Y
counter: Y
counter: ¥
counter: 0
counter: ¢
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counter: VY
counter: A

counter: 9

ol g gy @yle Jidks 40 counter lade .0gi oo agl (B3 lie o b counter ko diul pw Jol Coomd 4o
gl o0 0318 w38l counter lafe cwisl pw (GodiaS I, s ;0 Culed 50 .00,5 co o

9 Sgui o0 (B3 ludo Jho b g ool Sl o oaijledds (00,5 o ] Aldls £g0b H0 HLS LS algl 20 lude s
odld Sulei gyl g ouls Iyl for dlils duy .Cuwl iS5 eS Ve 5l counter ez g 0 [l Cand Joo puaw
counter ,laie .59 o0 0315 Liwl38l counter g 85,5 oo [yl digl pw ouiS )50 yid dlls> oSS jl dry .S 0
D o0 1y2! 13ame For ails diny 0,5 byl true &byl 51,064 oo Cond

for ails ;0 0,5 colaiwl JHle 1 3l ylgh oo 0gb colawl ++ Kloc Lo o P33 URTI SSLR JUS RLIPUWE: IRy

Lo woled  SlusS axl counter ++ g ++counter Ol ygiuwd

SUil true & o ST g o0 E95 yuo b a5 counter I g lade @ gly" Cawl ©ygo (wos FOr jemmws Gl
" oS 39 1y counter jlado g oty plxil Iy JLos 5,5

(break giws ) forails )l .ol gz,

Wil odld Wheas |y fordils aSlyl glp .peed gyl for dils ) pdledn Cawl (Kow byl 09 Cawyd 3929 L
29 9 G ybreak (b pwlb s Oladil jgiwd wupd

) 1P-F Jlo 0gd o0 crdico for adle 5l v jokwd & by glyal 9 WS 0 A8gi |y fordadls break jgiwsd

S abis>do
15t Jlo

using System;
public class Tester
{

public static void Main( )

{

for ( int counter = +; counter < Y¢; counter++ )

{

Console.WriteLine( "counter: {+} ", counter );
// if condition is met, break out.

if ( counter == § )
{
{
Console.WriteLine( "Breaking out of the loop" );
break;
}
}
Console.WriteLine( "for loop ended" );
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counter:
counter: Y

counter: Y
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counter: ¥

counter: &

Breaking out of the loop
for loop ended

B adls> 51 09 law & 51 xS eS (g)lade H5T Sl yiSagS & 31 oudyloud LT WS oo Cuwd for dll> Jlwo opl 4o

20,5 0

continue ;giwd
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Iycontinue b pd e Cllsl joiwd pagio ool (5 lwedly (glp 0SS g9 fouzo ail> YU 51 9 00,5 1,2l all>
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using System;
public class Tester
{
public static int Main( )
{
string signal = "+"; // initialize to neutral
while ( signal != "X" ) // X indicates stop

{

}

Console.Write( "Enter a signal. X = stop. A = Abort:

signal = Console.ReadLine( );
// do some work here, no matter what signal you
// receive
Console.WritelLine( "Received: {+}", signal );
if ( signal == "A" )
{
// faulty - abort signal processing
// Log the problem and abort.
Console.WriteLine ( "Fault! Abort\n" );
break;

if ( signal == "." )

// normal traffic condition
// log and continue on
Console.WriteLine( "All is well.\n" );
continue;
}
// Problem. Take action and then log the problem
// and then continue on

Console.WriteLine( "{+} -- raise alarm!\n", signal

return ;
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Enter a signal. X = stop. A = Abort: -

Received: -
All is well.
Enter a signal. X = stop. A = Abort: )

Received:

Y\ ——- raise alarm!

Enter a signal. X = stop. A Abort: X

Received: X
X -- raise alarm!

Pl (29,5 ] Aiges (yaogd (i

Enter a signal. X = stop. A = Abort: A
Received: A
Fault! Abort

adls 3l dolip @ gyladd (018 yody g ouls Iyl 1 Hgsiwsd (el A JUSw €l j0 yloj & baypo ooy op] (5SS
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25 o9 o1 ol 50,400 1) 0uiiS )15 g gy @yl caddgl (B3 jlaie iy aw For Al Wyl 4 W ylo Hbls &
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for([Initializes]; [BooleanExpression]; [Aerators])

Statement
ails> wiul 31 ZH duilei oo iy o0 VA=Y Jlio 50 45 jghilon .aisws L] for ails Wiyl pw sl idy aos

VA-Y Jto

using System;
public class Tester

{

public static void Main( )
{

int counter = +;

// some work here

counter = Y;

// more work here

for ( ; counter < Y+; counter++ )
{

Console.WritelLine ("counter: {+} ", counter );
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counter: Y
counter:
counter:
counter:
counter:

counter:

L > < Y & %

counter:

;SO A5 0SS Az gl LCawl 00l 0018 i g oul adgl (B3 ,lude for adls £400 3 LS counter paso JUwo cpl yo

] o0l ADIAS adgl (20 oo jewd a4 by o Jomo cpilolo o5 gl

=V Jleo oy 138 JB 1) oudaS 1,50 s duilsi o0 iyl for adls J510 o counter lade li8l gl p Jdo )

- Jl
using System;
public class Tester
{
public static void Main( )
{
for ( int counter = +; counter < Y+; ) // no increment

{

Console.WriteLine( "counter: {+} ", counter );

// do more work here
counter++; // increment counter

S Sl 3 O jguas c0aisS 150 g ddgl i (g |y for dill> &S (90 50
for ( ; counter< V+; )
For winlpw g uicks plo yideis .ogub sos ooliswl il aidl 5 wlod,S syl For aluwg while dils Xy Lo
1005 o0 Sbml Culed o allle o &5 ol 0y (Sl
for (7 ;)
g oo ) break ygws b culii s 4ils S 3 oS sbuftrue ) while) dils b 1) cold o 4l awiles oo
el ouls 0018 (yLiG Ve-F Lo 50 colyi o il SO

Yoot Jo

using System;
public class Tester

{

public static void Main( )
{

int counterVariable = «; // initialization
for ( ; ;) // forever

{

Console.WritelLine( "counter: {+} ", counterVariable++ ); // increment

if ( counterVariable > ¥+ ) // test

\44



#c smay MU)Q

break;
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class Dog

{
private int weight; // member field

private String name; // member field
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class Dog

{
private int weight;
private String name;

public void Bark( ) // member method

{
// code here to bark

}
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class Dog

{

int age; // the dog's age

int weight; // the dog's weight
Bark( ) { //... }
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Dog milo; // declare milo to be an instance of Dog
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milo=new Dog();//allocate memory for milo
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;O Dog milo=new Dog
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public class Tester

{

public static void Main( )
{

/...

}

}
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;OTester myTester = new Tester
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using System;
public class Time

{

Cwl 005 po/SDataTime pb v ldoc w SONET. ga, o

// private variables

private
private
private
private
private
private

int
int
int
int
int
int

year;
month;
date;
hour;
minute;
second;

// public methods
public void DisplayCurrentTime ( )

{

Console.WriteLine (

}
}

public class Tester

{

static void Main( )

{

Time timeObject
timeObject.DisplayCurrentTime (

new Time (

WS Gilwosly (1-0 JUo) pudsio # g e S 1 b ) O (0 Lo

Time w5 1-8 Jlo

) ;

"stub for DisplayCurrentTime"
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void MyMethod (int firstParam, Button secondParam)
{
//
}
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using System;

public class MyClass

{

public void SomeMethod( int firstParam, float secondParam )

{

Console.WritelLine ("Here are the parameters received: {+}, {)}",firstParam,
secondParam ) ;

}

}

public class Tester

{

static void Main( )

{

int howManyPeople = o;

float pi = v, ¢f;

MyClass mc = new MyClass( );
mc.SomeMethod ( howManyPeople, pi );
}

}

el 25 @0 @ ol 29>
Here are the parameters received &X)f
a b st ool Wigu 0 ddgl (B0 )lude g dlxyl pi g howManyPeople (Jxo jiio 90 (Main)eddsS Slgslyd v o
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using System;

public class Time

{

// private member variables
int year;

int month;

int date;

int hour;
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int minute;

int second;

// public method

public void DisplayCurrentTime ( )

{

System.Console.WriteLine( "{«}/{V}/{Y} {¥}:{¢}:{0}", month, date, vyear, hour,

minute, second );

}

// constructor

public Time( int theYear, int theMonth, int theDate,int theHour, int theMinute,
int theSecond )

{

year = theYear;

month = theMonth;

date = theDate;

hour = theHour;

minute = theMinute;

second = theSecond;

}

}

public class Tester

{

static void Main( )

{

Time timeObject = new Time( Y**A, A, Y, 4, Yo, Y+ );

timeObject.DisplayCurrentTime ( );

}

}
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Private int second =Y. ; //intializer
Time WS ol .2igd o0 adgl 20 lado e lado 4 0)lgod Bl Ll cCanss pieo o) jlado Time (b o dudS (0,8
. u\-\.’u.'v bf—é JL«O S ua:ﬁu;m ‘) Second )‘u\-ﬂ-ﬂ . 4-\-!3' OMQ)L-\.EJ uﬁ U M ws}s) ‘)
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using System;

public class Time

{

// private member variables

' Initializers
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int year;

int month;

int date;

int hour;

int minute;

int second = Y:;

// public method

public void DisplayCurrentTime ( )

{

System.Console.WriteLine ( "{+«}/{V}/{Y} {v}:{¢}:{o}", month, date, year, hour,
minute, second );

}

// constructor

public Time( int theYear, int theMonth, int theDate,int theHour, int theMinute )

{

year = theYear;

month = theMonth;

date = theDate;

hour = theHour;

minute = theMinute;

}

}

public class Tester

{

static void Main( )

{

Time timeObject = new Time( Y+*+*A, A, Y, 4, Yo );

timeObject.DisplayCurrentTime ( );

}

}

Cowl g ) danls (> 9,5
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this oS aolS-0-0
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public void SomeMethod (int hour)
{

this.hour = hour;

}

0oy U0 pleal ol Jo slp this gloyl 08 o0 W 3l suac pb 2 yol)l SO SomeMethod wiw Jlwo cp yo
WS 0 gloyl Jolyly s hour g guas i 4 this.hour .0gu o0
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public void SetTime (year, month, date, newHour, newMinute, newSecond)
{

this.year = year; // use of "this" required

this.month = month; // required

this.date = date; // required

this.hour = hour; // use of "this" optional

this.minute = newMinute; // optional

second = newSecond; // also ok

}

Gobss] yguans] jé 30 ol §y9p6 this I eolil Wbl b b (S 5l sgde b yol)l o &5 90 50
Sl o0

Pl lshe & blygn 655 ko 41 el Blsie & 6yl b JLol syt This gl yl g0 250,05

Class SomeClass

{
public void FirstMethod (OtherClass otherObject)

{
otherObject.SecondMethod (this) ;

}
//
}

9 FirstMethod ply & & OtherClass. SomeClass g SomeClass :dgi g0 Lo Iy (WS 90 oS dxlad .yl

ol (900, jlas! |y SecondMethod wie FirstMethod oiw .8,l0 SomeMethod ply Wi Sy OtherClass
&S o Jayl Oi‘\.g).'.’.ol)l% Oles wlythis gyl 5 cul glp .08 o0 Joyl OT & o w3lo g sl 1y

. €l ldindexer yothis Kool
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9 S saiges a aiges lasl il Tluw | Lasl b Tdigei glas! uiilgl co (WS S slauio § Sluoguas uld
welais | WIS I ol digad 4 g Wigh o0 0810 olais| oS 4 Luws| glacl Al 50 (Wigls o0 088 olais| solo
IS T bstatic guuls gaeds adly job 4 4yl Ko cidumd diged sLdio (D8 iy joku oo .Wigud 05 0310
Og 08 9

Jb 50080 0 ) (ool (L0 ST 69y Joe SO AT Gl (Do (pdy diged Ao 09y didlaS diged gl (buce Cu ST
S iy 525 L | e 45" Gl b 31 31 digad S optdld (g oo S jlas] s llgi Holiio 49 ol

g 9y lo Button ply il S oS (58 (Jlio gl y .ol xSon o (Glinms] guas 4y (o yiawd (w5 S el 31
I IybthDelete gbtnUpdate g pb a (WS (! 51 ool (B o gLl

()Drawasw jI5 .0,18 ()GetButtonCount pb 4 buwsl o S 9 ()Draw pls diges o SO Button (whS s 6,8
Ll 038 69y Cugy BB AoSS slusxi yuils )§ w GetButtonCount wio jI5 g Cawl (5l A0S puww

B9 o0 plail (o ] 31 Aiged Sy B9 b I Aiged do Ky Ay ow yiawd
btnUpdate.SomeMethod ( ) ;
D o0 (Sl diged S el i WIS U 31 yb 5 L] o S

Button.GetButtonCount ( );

' Instance
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Lews! glaucno jlas-V-F-0

Wiy )5 1) this Gauls gaels wiilgi ooi Ll oS o0 Jos oS Sy (595 U 31 aiged S5 (sl 4 L (glouiie
o 5 50 )l (b T2 092

Lol s SO (Main aS wo,ylo bl 4 ocibl Al cw piwd Ll jué glac! @ lodiiinn wsilgh od Liws!| sbuse
WS o 1y WS T 31 Alges ST gl el Al o yiuwrd (oS g2 Glina| el o 43 Blgy (Main ST .cawl

SO VS.NET oS olmyl StaticTester ply (JouwdS (60,9,15 aoli g G g 00,5 oolaiwl 1) Yerobvs (gom Jlo sl
dod g Judd el pudi Tester & ly VClass &5 o dlw! VClass el a4 WS SO g StaticTester ol slad
aio )l 1y args yiely)l 0uS Bis wad 0 I8 Main YL ;o VS NET &5 |y [STATThread] Cle g Olxpusg

1l oo w1y Wygeo d bod oS a5 ol 3l oy .usS Bde (Main

using System;
namespace StaticTester
{

class Tester

{

static void Main( )

{

—— e

ORun pls diges woo S Yl bl i oo plil Main die jo aoly b, aod (Jl a3 U .ol 95 g alaili
Sl dples slail ORUN wi j 4ol p )15 0,5 wulas ol
4 g aibgi Iy public cwpwd Byxo Run o oMel j0 008 (dlel WS 510 50 1) QRun pb 4 wus diges wko
ok g [y 3551y (s 9 by (£S5 yldio g 95 T JLio

public void Run( )
LY oST .aws by JB 1y b 361y duiles oo o 20,15 (5 0l zmd ORUN Lol cadls winlgs a5 1y by yiol yly (b 361 9
s g 1) JgaS (59, Hello world” oly jeiws g 00,8 b wie sln |,

public void Run( )
{

Console.WriteLine ("Hello world");

}
Gigns S ol iy S HLas ! 1y ORUN Lodiune SilgF od i ol Linan] o K5 (MMain g Cowl diged die K ()Run

0,5 dules Slas,8 aiges (41 (695 1y ORUNg 8,5 dudles slxl Iy Tester WS 3

y()Tester t=new Tester
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using System;

namespace StaticTester

{

// create the class

class Tester

{

// Run is an instance method
public void Run( )

{

Console.WriteLine( "Hello world" );
}

// Main is static

static void Main( )

{

// create an instance

Tester t = new Tester( );

// invoke the instance method
t.Run( );

}

}

}

il 313 g0 & (29,5

Hello world
Wio (g § D90 g0 (b S (Fpre & (Main e 0y wdleS G0 JgudS el plew 5o 1) Jow (ol
&S 0 ylas! 1y ORun

' Intellisense
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using System;
namespace Test
{
// declare a Cat class
// stripped down
public class Cat
{
// a private static member to keep
// track of how many Cat objects have
// been created
private static int instances = :;
private int weight;
private String name;
// cat constructor
// increments the count of Cats
public Cat( String name, int weight )
{
instances++;
this.name = name;
this.weight = weight;
}
// Static method to retrieve
// the current number of Cats
public static void HowManyCats( )
{
Console.WriteLine( "{+} cats adopted", instances );
}
public void TellWeight ( )
{
Console.WriteLine( "{+} is {)} pounds", name, weight );

}

}

class Tester

{

public void Run( )

{

Cat.HowManyCats( );

Cat frisky = new Cat( "Frisky", o );
frisky.TellWeight ( );
Cat.HowManyCats ( );

Cat whiskers = new Cat( "Whisky", Vv );
whiskers.TellWeight ( );
Cat.HowManyCats ( );

}

static void Main( )

{

Tester t = new Tester( );
t.Run( );

}

}

}

A
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+ cats adopted
Frisky is ¢ pounds
Y\ cats adopted

Whisky is Y pounds
Y cats adopted

Lol ald (il 09 o0 adgl (B0;l0do Jho b a5 g 0 950 instances plo bl uld G Gy a5 b Cat WIS
b oo w380 axly S T oo g o0 1yl 00 il 4 Lo B 0,410 co 455 Iy suud sl Cat sludsl Slus
S5y Cat sbadl ST & ST (339 9 pb old 90 (] name , welght 05 co =i diged old 9o Cat WIS
s Soloey .Cawl Luws! )HowManyCats oo 005, 0 < 425 ()TellWeight () ,HowManyCats Jio g8 Cat (wdS
d 2, Tl o S o
B 9% el diged dio Sy ()TellWeight wie .Cawl WIS S5 51 Camoguas S ol o 49,5 S 5l Camoguas S,
WS (o0 (liwd HowManyCats s 4 bowdiiwo Cat (WS &9 yb 51 (MMainaie .o lo [y gide5 (439 g pb 4,5
Cat.HowManyCats ( );
WS o Plws ()TellWelght diged diw 4 Cat gdiges @b 3l 9 S o ol Cat jl diged SO Main (yomw

Cat frisky = new Cat( )
frisky.TellWeight ( );

WSB o gyl 3F 1y b 4, F o358l OHowManyCats .ogu o0 Sl Cat (WS 3l diged G oS o) o

Lol (40,5 ol —Y-0

bl (595 3 5 3 xS g0 Iy 1) Wb (6591 g ((( JWKwly g (++C, C (omagianliy gl piiius SMS » HC
1300 b eaidicy pae @il 4Gyl fRo bl cledl (Ui Sy S Can (55 9 Wigdi oo 1y Seilogil joky Ll
0818 ol L 4y WLl wiile ) wyyls JLast 4 15T 51 (g yieS” Sluws Lo 4 Sl xado )b Zucen S bl 03,5 o0l

(

Cyte S b o ol (595 e J S S OI3T 15T g pe jeb 4wl coudiicy o g SO 3l eoliiwl W ygee 5O
g o0 (95158 Al (G e Alwy 4y (S (30 )5 SyB (e jO AT D9l o0 2158
S el ™ caodle b 1, #C o yko

“{} MyClass

Dgi o0 o )i 33 D yge0 4y H bl bawgi gl )5 o

protected override void Finalize ()
{

try

{

// do work here
}

finally

{
base.Finalize();
}

}

' Scarce
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sl Johnoli yto S g po Flet b il oo ToniiSpled S wiilen 1) 0 y5e plugianliy I (pdn SIS (o
WS 0yl 1y londs o pae @be 50,5 Ol wplys (o0 STl walgs (Jlgspd Allj ouisS e alwg & 00
4 a5 0SS gilwedly Dispose pb dr wso S Cawl o3 jebido (pay .0dS glwedly |y IDisposablelawlg wul Lok

s anlgs (g8 ous S g e Ay

Sy wile Ao (b e (JlgBld 5l ) dlbj GewliSaexr wl (Dispose wie S O Seplp Wjge 0
Fol)l olaghe @ ly this g S Sleslyd 1y () GC.SuppressFinalizegluw! ko Al godioS zos (40,5 adgin
e 9 (o0 Yool (oS Sles 8 1) Ll ()Dispose wiko dilgh oo (o 0 p50 (g S Jluo ol 4

using System;

class Testing : IDisposable

{

bool is disposed = false;

protected virtual void Dispose( bool disposing )
{

if ( !is disposed ) // only dispose once!
{

if ( disposing )

{

Console.WriteLine( "Not in destructor,
OK to reference other objects" );

}

// perform cleanup for this object
Console.WriteLine( "Disposing..." );

}

this.is disposed = true;

}

public void Dispose( )

{

Dispose ( true );

// tell the GC not to finalize
GC.SuppressFinalize ( this );

}

~Testing ( )

{

Dispose( false );

Console.WriteLine( "In destructor." );
}

}

S 9 oo ()Dispose vko Sy diled o0 S o0 Slelp8 1) (ICLose do b oo juS (g Lol 31 odmy o
WS jlas! 1y ()Dispose wio (JClose i 3o g vsS Sl l()Close  sogoe o

Glp USing ygiws Sy #C ol ahadpué plosl g doliy )l bawgs (ODispose Slgslyd 3l olwebl pos Juls &
2 LT (sl pen S 4 45 lell (gl S g0 w3 Sme ploj (2903 )0 (Dispose Slgslyd 5l pluebl
@ o 69y Swilogil j9b & (Dispose wio wusduwy diuw OYgST &1 a5 b S o0 Slow! (oo S LY ST o

P oo briul 5o o5 jahilen .o wnles 1Sl )

using System.Drawing;

class Tester

éublic static void Main( )

ising (Font theFont = new Font ("Arial", Y:,:f))
;/ use the font

}

' Finalizer
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}
}
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gl o0 Ol Stack (59 9 Wuwmd (5;ludo ool glgil (Long , int) Lol esls

g oo dlw| Heap ply alidle jl ool Gheo S S (59 £loyl oold glgil .ascimd clo )l goold glgil LawdS
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0o 99 0 Lol aSColo ) (p oS (o0 Joe (0 (6l Lt pU SO

;y()Dog milo=new Dog

03ld wlwbl milo 4 glayl of 310 ,5 o ol 4 eyl S g &S o0 ol Heapggy Dog (o SO new 8 ,Slos

Cawyob 5T SSS s 31 ol a8 o0 0Ll Heap 59y Dog (o S & oS Cawl el )l (b Sy milo cplpby 09l o0
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using System;
namespace heap

{

public class Dog
{

public int weight;
}

class Tester

{

public void Run( )
{

// create an integer

14
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int firstInt = o;
// create a second integer
int secondInt = firstInt;

// display the two integers

Console.WriteLine( "firstInt: {+} secondInt: {)}",firstInt,

// modify the second integer
secondInt = V;
// display the two integers

Console.WriteLine( "firstInt: {+} secondInt: {)}",firstInt,

// create a dog

Dog milo = new Dog( );

// assign a value to weight

milo.weight = o;

// create a second reference to the dog

Dog fido = milo;

// display their wvalues

Console.WritelLine( "Milo: {+}, fido: {)}",milo.weight,
// assign a new weight to the second reference
fido.weight = v;

// display the two values

Console.WritelLine( "Milo: {-}, fido: {V}",milo.weight,
}

static void Main( )

{

Tester t = new Tester( );

t.Run( );

}

}

}

firstInt: o secondInt: o
firstInt: o secondInt: Vv
Milo: o, fido: o

Milo: v, fido: Y

fido.

fido.

secondInt );

secondInt );

weight );

weight );

el p5 Gygo 4 (295

g olxsl Iy secondInt ply pgd mitio g oo JET O 4 ] p3,lie g FirstInt ply Fumo i S Slxsl b ol y

(gl o0 0018 i lod 1) O yguo A3 955 30 Ll polie .08 oo RS luie firstInt b

firstInt: o secondInt: o
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firstint secondint
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firstint secondint
5 7

s glio LTy lio Aigud o 0315 i lod Lrodls a5 Sloj
firstInt: o secondInt: Vv
2 5l Lo & g 00g public wbd pl .Cawl weight pby ald & hid b Dog plo oolw (WS SO ol gum o5
S 0 6 I MILo 4o ol & Eloyl S g 08,5 (B0 lyDOg (i Ky Loud ol ALDIS (o yiwd 3 4 WilgT oo DS
Dog milo = new Dog( );

o olecimilo oy odd a1y O Hlade

milo.weight = o;
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Dog fido = milo;
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int secondInt = firstInt;
Dog fido = milo;
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using System;
public class Window
{
// constructor takes two integers to
// fix location on the console
public Window( int top, int left )
{
this.top = top;
this.left = left;
}
// simulates drawing the window
public void DrawWindow ( )
{
Console.WritelLine( "Drawing Window at {+}, {)}",top, left );

}

// these members are private and thus invisible

// to derived class methods; we'll examine this

// later in the chapter

private int top;

private int left;

}

// ListBox derives from Window

public class ListBox : Window

{

// constructor adds a parameter

public ListBox( int top, int left, string theContents )
base( top, left ) // call base constructor

{

mListBoxContents = theContents;

}

// a new version (note keyword) because in the

// derived method we change the behavior

public new void DrawWindow ( )

{

base.DrawWindow( ); // invoke the base method
Console.WritelLine( "Writing string to the listbox: {:}",mListBoxContents );
}

private string mListBoxContents; // new member variable
}

public class Tester

{

public static void Main( )

V-4
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{

// create a base instance

Window w = new Window ( o, Y+ );

w.DrawWindow ( ) ;

// create a derived instance

ListBox lb = new ListBox( Y+, Y+, "Hello world" );
lb.DrawWindow ( ) ;

}

}

Wl ) O ygea (29,5

Drawing Window at o, Y-
Drawing Window at Y-+, Y-
Writing string to the listbox: Hello world
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public ListBox( int theTop, int theleft, string theContents):
base (theTop, theleft) // call base constructor
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public class MyClass

//

protected int myValue;
}
oS wpublic WS S .Cawl ool cdidlro myValue 4 oloiwd cadil bl public WS 8¢5 51 o

3l &5 usS ol | MyOtherClass ply ;550 (W SO 81 canl LLes ol acils Joles OT L aales 0 a5 500
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public class MyClass : MyOtherClass

{
Console.WritelLine ("myInt: {+}", myInt);

}
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using System;
public class Window

{

// constructor takes two integers to
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// fix location on the console
public Window( int top, int left )
{

this.top = top;

this.left = left;

}

// simulates drawing the window
public virtual void DrawWindow ( )
{

Console.WritelLine( "Window: drawing Window at {+}, {)}",top, left );

// these members are protected and thus visible

// to derived class methods. We'll examine this

// later in the chapter. (Typically, these would be private

// and wrapped in protected properties, but the current approach

// keeps the example simpler.)

protected int top;

protected int left;

} // end Window

// ListBox derives from Window

public class ListBox : Window

{

// constructor adds a parameter

// and calls the base constructor

public ListBox (int top,int left,string contents ) : base( top, left )
{

listBoxContents = contents;

}

// an overridden version (note keyword) because in the

// derived method we change the behavior

public override void DrawWindow ( )

{

base.DrawWindow( ); // invoke the base method

Console.WriteLine( "Writing string to the listbox: {:}",listBoxContents );
}

private string listBoxContents; // new member variable

} // end ListBox

public class Button : Window

{

public Button (

int top,

int left ) : base( top, left )

{}

// an overridden version (note keyword) because in the

// derived method we change the behavior

public override void DrawWindow ( )

{

Console.WriteLine( "Drawing a button at {:}, {)}\n",top, left );

}

} // end Button
public class Tester
{

static void Main( )
{

Window win = new Window( ),
ListBox lb = new ListBox( Y, ¢, "Stand alone list box" );
Button b = new Button( o, I

win.DrawWindow ( ) ;

1b.DrawWindow ( ) ;

b.DrawWindow ( ) ;

Window[] winArray = new Window[Y];

winArray[*] = new Window( Y, Y );

winArray[)] = new ListBox( Y, ¢, "List box in array" ):;
winArray[Y] = new Button( o, 1 );

for ( int 1 = +; 1 < ¥; i++ )

Ny
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{

winArray[i] .DrawWindow ( ) ;
} // end for

} // end Main

} // end Tester

] 3 Oy (955

Window: drawing Window at Y, Y

Window: drawing Window at Y, ¢

Writing string to the listbox: Stand alone list box
Drawing a button at o, 1

Window: drawing Window at Y, ¥

Window: drawing Window at Y, ¢

Writing string to the listbox: List box in array
Drawing a button at o, 1

S o0 giwodly 1y 095 (IDrawiindow (Gasms § g oo @usino 0y 3l ListBox J-F JUw yo

public override void DrawWindow ( )

{
base.DrawWindow( ); // invoke the base method
Console.Writeline ("Writing string to the listbox: {:}", listBoxContents);

}
Cowl 00,5 override |y DrawWindow i gogx suws jehu (WS (pl o8 0 Lol & override gouds gaols

o), wudlgs override g oo (i Window j a5 S WS 40 Iy()DrawWindow ke ,alice el

.(Button

ploS @ 69, |y ODrawWindow s 9 65,5 olx|Button ¢ Window, ListBox glel jl iod aw , b gdiay 50
el 00,5 Slgs1,d

Window win = new Window ()«Y);

ListBox lb = new ListBox(Y«¢,"Stand alone list box");
Button b = new Button(o«1);

win.DrawWindow ( ) ;

1lb.DrawWindow ( ) ;

b.DrawWindow ( ) ;

395 .09 o0 eS8 o job 4 ()Drawiindow s pluS (gl .0 o0 HI5 W ylo HUakl bl a5 jeb ylod 05 (ol
S Sl | Window ebudl 31 aslyl S5 45 39w o0 £93 Sloj Bl yormw .l il Jlosl S5y 2819 pgdeio

aliv jehy .owciwd o131 Windowjl glaslyl 40 ListBox &G yold HI8 glp (i «Cowl Window SO ListBox(yes

S a8l gl oyl 4y jus |y ButtoncSy duilgs oo

Window[] winArray = new Window[Y];

winArray[+] = new Window ()«V);

winArray[)] = new ListBox(Y«¢,"List box in array");
winArray[Y] = new Button(o«1);

Iy Window dyus sbudil gums s duw .08 oo iy p%5 Window (o dw oyilolodss glpwinArray sbs aslyl S Jol ks
S 0 a8l wl,f &

Soudl o BT 4o ciiles oo 1,8 Ll (1l 31 p1aS b (69, |, ODrawiindow e &5 slo)

for (int i = +; i < winArray.Length-\; i++)
{

winArray[i] .DrawWindow () ;

}
Wlod S Slgslyd sl 31 plaS s 5951y ODrawiWindow s el g 8l Window e dow ol a8 &l 0
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public class ListBox : Window

{
public virtual void Sort( ) {...}

}
Ao S A Gyl s gidoli o 0 las Al 00,50 i |y Window (WS pgd (gadimd , A &8 2 &S Jloj U oS
WS 0 aBlol 095 Window gogee (WIS 4 ()Sort

public class Window

{
//
public virtual void Sort( ) {...}

}
al Gilkre wie SO leie @ Window WS ;0 ()Sort dus (gilxe di (++c yezmed) ;o (ol 5 b sl yo
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Wa2 (5ile aike S 51038 (003 oS (i dilyg (o150 A 4y il o0 §3lme wke S HC A5 Jloj 90
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...\class).cs(e¢cY¢): warning CS+)Y¢: 'ListBox.Sort( )' hides
inherited member 'Window.Sort( )'.

To make the current member override that implementation,

add the override keyword. Otherwise add the new keyword.

new b Iy 8¢5 ListBox wSSort duie Kilgh oo gl .08 cyuxo | 355 uad Wb gl p , laidr (0,583 5l
) 0 3y (6 5lxe Aol override Sy ol wbs Hlis b wis (g laFcwdle

public class ListBox : Window

{

public new virtual void Sort( ) {...}

eyY hid (S override [y oy dio wdlgS o g gidolip S50 B b jl.0sS 0 Bds 1yl ply (Jos (ol b
O 50 7 e jeku |y override goudS gaods a5 Conl

public class ListBox : Window

{

public override void Sort( ) {...}
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abstract public void DrawWindow( ) ;

' Abstract
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NS S iy iy )51 (0,10 41,8 T 5o S ks g 5l A 93U GOV ST w,lus (3lwosly Zud Wi ye2)
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abstract public class Window

L &S o0 &yl 1y )DrawiWindow gl 36l wio S g el 36! Window WS S ol ¥-# Jlo
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using System;

public abstract class Window

{

// constructor takes two integers to

// fix location on the console

public Window( int top, int left )

{

this.top = top;

this.left = left;

}

// simulates drawing the window

// notice: no implementation

public abstract void DrawWindow( );

protected int top;

protected int left;

} // end class Window

// ListBox derives from Window

public class ListBox : Window

{

// constructor adds a parameter

public ListBox (int top,int left,string contents ) : base( top, left )
// call base constructor

{

listBoxContents = contents;

}

// an overridden version implementing the

// abstract method

public override void DrawWindow ( )

{

Console.WritelLine( "Writing string to the listbox: {:}",listBoxContents );

}

private string listBoxContents; // new member variable

} // end class ListBox

public class Button : Window

{

public Button(

int top,

int left ) : base( top, left ) { }

// implement the abstract method

public override void DrawWindow ( )

{

Console.WriteLine( "Drawing a button at {:}, {)}\n",top, left );

}

} // end class Button

public class Tester

{

static void Main( )

{

Window[] winArray = new Window[Y];

winArray[+*] = new ListBox( Y, Y, "First List Box" );
winArray[)] = new ListBox( Y, ¢, "Second List Box" );
winArray[Y] = new Button( o, 1 );

for ( int 1 = +; 1 < ¥; i++ )

{

winArray[i] .DrawWindow ( ) ;
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} // end for loop
} // end main
} // end class Tester

el g Oypar (29>

Writing string to the listbox: First List Box
Writing string to the listbox: Second List Box
Drawing a button at o, 1

Iy asl,l gas cpdal J51 0,5 wudgi QT 3l slaiges oylgh cod 9 ol ol oMl el36] & yguas Window WS ,¥-F Jlw 4o
WS 3l ¥ g L) eyled jeiws sl &

winArray[+] = new ListBox (\.Y,"First List Box"); )
winArray([+] = new Window (\¥) ; \
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using System;

public class Dog

{

private int weight;

// constructor

public Dog( int weight )

{

this.weight = weight;

}

// override Object.ToString
public override string ToString( )
{

return weight.ToString( );

}

}

public class Tester

{

static void Main( )

{

int 1 = o;

Console.WriteLine( "The value of i is: {+}", i.ToString( ) ):
Dog milo = new Dog( 1Y );
Console.WritelLine( "My dog Milo weighs {*} pounds", milo);
}

}

Output:

The value of 1 is: o

My dog Milo weighs 1Y pounds
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void MyMethod (int p));

void MyMethod (int p), int pY); // different number
void MyMethod (int p), string s)); // different types
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using System;

namespace MethodOverloading

{

public class Time

{

// private member variables

private int Year;

private int Month;

private int Date;

private int Hour;

private int Minute;

private int Second;

// public accessor methods

public void DisplayCurrentTime ( )

{

System.Console.WriteLine ( "{+«}/{V}/{Y} {v}:{¢}:{o}",Month, Date, Year, Hour,
Minute, Second );

}

// constructors

public Time( System.DateTime dt )

{

Year = dt.Year;

Month = dt.Month;

Date = dt.Day;

Hour = dt.Hour;

Minute = dt.Minute;

Second = dt.Second;

}

int Hour, int Minute, int Second )

{

this.Year = Year;

this.Month = Month;

this.Date = Date;

this.Hour = Hour;

this.Minute = Minute;

this.Second = Second;

AR}
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}
}

class Tester

{
public void Run( )

{

System.DateTime currentTime = System.DateTime.Now;
Time time) = new Time ( currentTime );
time).DisplayCurrentTime ( );

Time timeY = new Time ( Y+++*, YY, YA, Y)Y, Y, Y+« );
timeY.DisplayCurrentTime ( );

}

static void Main( )

{

Tester t = new Tester( );
t.Run( );

}

}

}
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System.DateTime currentTime = System.DateTime.Now;
Time time) = new Time (currentTime) ;
public Time (System.DateTime dt)
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using System;

namespace Properties

{

public class Time

{

// private member variables

private int year;

private int month;

private int date;

private int hour;

private int minute;

private int second;

// create a property

public int Hour

{

get

{

return hour;

}

set

{

hour = value;

}

}

// public accessor methods

public void DisplayCurrentTime ( )

{

System.Console.WriteLine ("Time: {+}/{VY}/{Y} {v}:{¢}:{0o}",month, date, year, hour,
minute, second );

}

// constructors

public Time( System.DateTime dt )

{

year = dt.Year;

month = dt.Month;

date = dt.Day;

hour = dt.Hour;

minute = dt.Minute;

second = dt.Second;

}

}

class Tester

{

public void Run( )

{

System.DateTime currentTime = System.DateTime.Now;

Time t = new Time( currentTime );

t.DisplayCurrentTime( );

// access the hour to a local variable

int theHour = t.Hour;

// display it

System.Console.WritelLine( "Retrieved the hour: {+}",theHour );

// increment it

theHour++;

// reassign the incremented value back through

Yy
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// the property

t.Hour = theHour;

// display the property
System.Console.WriteLine ( "Updated the hour: {:}", t.Hour);
}

[STAThread]

static void Main( )

{

Tester t = new Tester( );
t.Run( );

}

}

}

Pl ol Al s Wb (295
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Retrieved the hour: )Y
Updated the hour: ¥
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{
get
{

return hour;

}

set

{

hour = value;
}
}
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private int hour;
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Hour Cemogas (yglro Y-V JU )0 .&ils )5 cop |) Camogas £9i 5l (o Sy &5 Cuwl (guso dls get (ygleo gainy
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get
{

return hour;

}

' Accessor

\Yf



Lolo sbusn — i Juad

Hour Cawoguas lado pj oS 10 JUw gylghe a .04 o0 jlasl get yglro cawl jls Caoguas lade ob 3L @ k) 2

Hour Cowoguas jludo 4 theHour oo mxio 0y g pw 30 .09 o0 0818 Gl Jxo it SO & Time o
WDy 0 0010 Clwctl £ b

Time t = new Time (currentTime) ;

int theHour = t.Hour;
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set

{

hour = value;

}
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using System;

namespace PassByRef

{

public class Time

{

// private member variables
private int Year;

private int Month;

private int Date;

private int Hour;

private int Minute;

private int Second;

// public accessor methods
public void DisplayCurrentTime ()

\Yo
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{

System.Console.WriteLine ( "{+}/{ }/{Y} {v}:{¢}:{o}",Month, Date, Year, Hour,
Minute, Second );

}

public void GetTime (int theHour, int theMinute,int theSecond )

{

theHour = Hour;

theMinute = Minute;

theSecond = Second;

}

// constructor

public Time( System.DateTime dt )

{

Year = dt.Year;

Month = dt.Month;

Date = dt.Day;

Hour = dt.Hour;

Minute = dt.Minute;

Second = dt.Second;

}

}

class Tester

{

public void Run ()

{

System.DateTime currentTime = System.DateTime.Now;

Time t = new Time( currentTime ) ;

t.DisplayCurrentTime () ;

int theHour = -;

int theMinute = +;

int theSecond = +;

t.GetTime ( theHour, theMinute, theSecond );

System.Console.WritelLine( "Current time: {+}:{V}:{Y}",theHour, theMinute,

theSecond) ;

}

static void Main ()

{

Tester t = new Tester();

t.Run();

}

}

}
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public void GetTime (ref int theHour,ref int theMinute,ref int theSecond )
{

theHour = Hour;

theMinute = Minute;

theSecond = Second;

}

t.GetTime (ref theHour, ref theMinute, ref theSecond);
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using System;

namespace PassByRef

{

public class Time

{

// private member variables

private int Year;

private int Month;

private int Date;

private int Hour;

private int Minute;

private int Second;

// public accessor methods

public void DisplayCurrentTime ()

{

System.Console.WriteLine ( "{+«}/{V}/{Y} {v}:{¢}:{o}",Month, Date, Year, Hour,
Minute, Second );

}

// takes references to ints

public void GetTime (int theHour,int theMinute,int theSecond )

{

theHour = Hour;
theMinute = Minute;
theSecond = Second;

}

// constructor
public Time( System.DateTime dt )
{

Year = dt.Year;
Month = dt.Month;
Date = dt.Day;

Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
}

}

class Tester

{

public void Run ()

vy
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{

System.DateTime currentTime = System.DateTime.Now;

Time t = new Time( currentTime );

t.DisplayCurrentTime () ;

int theHour = +;

int theMinute = +;

int theSecond = +;

// pass the ints by reference

t.GetTime ( ref theHour, ref theMinute, ref theSecond );

System.Console.WritelLine( "Current time: {+}:{V}:{Y}",theHour, theMinute,
theSecond ) ;

}

static void Main()

{

Tester t = new Tester();

t.Run () ;

}

}

}

el ) a2 g5 Jl
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Current time: YY:Yo:¢)
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int theHour = -;
int theMinute = +;
int theSecond = :;

t.GetTime ( ref theHour, ref theMinute, ref theSecond);

Wighoo (8155 15 Jlbels Glallas wdas plxil 1) 415 (nf 51 Lol .cdly winles
Use of unassigned local variable 'theHour'
Use of unassigned local variable 'theMinute'
Use of unassigned local variable 'theSecond'
Iy o=yl pob)ly Sy adgl (o83 lado ©y9 56 #C a0 (il sl 03,5 ool ) rusdigo iy ()l gl 1) out & yre H#C
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public void GetTime (out int theHour,out int theMinute,out int theSecond )
{

theHour = Hour;

theMinute = Minute;

' Definite assignment
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theSecond = Second;

}
Ll 3y Gygas OMain jo win was jlas!

int theHour;

int theMinute;

int theSecond;

t.GetTime ( out theHour, out theMinute, out theSecond);
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type[] array-name;
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int[] myIntArray;
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myIntArray = new int[o];
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Button[] myButtonArray;
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myButtonArray = new Button[Y];
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Button[] myButtonArray = new Button[Y];
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using System;

namespace Learning CSharp

}/ a simple class to store in the array
public class Employee

éublic Employee (int empID)
éhis.empID = emplD;

;ublic override string ToString( )
ieturn empID.ToString( );

érivate int empID;

;ublic class Tester

;tatic void Main( )

{

int[] intArray;
Employee[] empArray;
intArray = new intf[o];

empArray = new Employee[Y];
// populate the arrays

for (int i = +;i<intArray.Length;i++)
intArray[i] = i*y;

ior (int 1 = +;i<empArray.Length;i++)
;mpArray[i] = new Employee(i+)::0);

}

// output array values

Console.WritelLine ("intArray values:");

for (int i = +;i<intArray.Length;i++)

{

Console.WriteLine (intArray[i].ToString( ));
}

Console.WriteLine ("\nemployee IDs:");

for (int i = +:;i<empArray.Length;i++)

{

Console.WriteLine (empArray[i].ToString( ));

}
}
}
}

intArray values:

Yy
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employee IDs:
Yoo
Yoo
Yooy

oW .S 0 ilwedly Ty o g9 31 g olyl bsuiile SO AT w09l o0 )‘LéTEmployee oS 2 b JLo oyl
WS 0 jlwesly Employee (&% ID Camoguas Hludo oily gl p 1y ()ToStringasie Employee
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intArray[i] = 1i*Y;
9 Cowl SO 15lade Gum Ao o )0 g dgu o0 (BOlode Yie b [’intArray[g Cowl Jho al> o pdgl jo 1lade
00,5 o1yl Wed intArray.Lenght golwwo i a5 Jloj U adls ol ... g 0gui oo (B0 lado Vi) jludo 4 pgd paie
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foreach giwo-Y-A

3 g foreach yoiuwsd pol,5 oS by ;50 GomusdS b aslyl oG polic gaod wbs o0 0jl>l foreach yguuwsd
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foreach (type identifier in expression) statement

ous 0010 (4L Y-A Jlw jo a5 jahilos .08 59 0 foreach jgiwd b ol for jews g8 il glp ) 1-A Jlo
e plil 1y b 2y 555 L auiled (oo el

Y-A Jte

foreach ( int i in intArray )

{

Console.WritelLine( i.ToString( ) );

}

foreach ( Employee e in empArray )

{

Console.WritelLine( e.ToString( ) );

}
Dy WleS (s (29,5
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int[] myIntArray

Il
—~
—
~
~
~
—
~
>
<
—

o0 G 1y olgS pol )5 oyl gidoli p yidien casiwd (LSS

params oS o ds-F-A
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public void DisplayVals (params int[] intVals)

s 3131 Zazmio dlae! 51 aslyT yo wdilon aslyT eyl (40,5 b (6l Lo

foreach (int 1 in intVals)

{
Console.Writeline ("DisplayVals {+}",1);
}

w2ly3 DisplayVals wie sy all o 50 1) b ypohl bl 555 .0, 5l alyl o slml & win Jlgsl,8 5

Sy5] aales
t.DisplayVals (o«1«VcA);

S Jloyl 3T S @2y 511y osld uuilgs oo caudd gz i (yogs S
int [] explicitArray = new int[o] {)Y«Y«Yctco};

t.DisplayVals (explicitArray);

.u&bmuu,éj/"_ypl.uubulo,f)iw/j b )5 W joparams ‘_)Lo}f)/’g(: Lis wdlsi o
WS o0 &yl 1) params gudS gaolS o o, ¥-A Jls
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using System;

namespace UsingParams

{

public class Tester

{

static void Main( )

{

Tester t = new Tester( );

t.DisplayVals (o«1cVcA);

int [] explicitArray = new int[] {)¢YcYctco};
t.DisplayVals (explicitArray);

}

public void DisplayVals (params int[] intVals)
{

Yf
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foreach (int i in intVals)

{

Console.WriteLine ("DisplayVals {+}",1i);
}

— e

el o by (29 5
displayvals
displayvals
displayvals
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displayvals
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displayvals
displayvals
displayvals
displayvals
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type [,] array-name
duw g yhuw 93 Jolls 45 myRectangularArray el 4 gamgs driwe al)] SO %o 9 oMl 6l i b oylgie &
P g 1) 25 st el gusme slasl I (gt
int [,] myRectangularArray = new int[Y.Y¥];
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using System;

namespace RectangularArray

{

public class Tester

{

static void Main( )

{

const int rows = ¢;

const int columns = Y;

// declare a ¢xY integer array

int[,] rectangularArray = new int[rows, columns];
// populate the array

for ( int i = +; i1 < rows; i++ )

{

for ( int j = +; j < columns; Jj++ )

{

rectangularArray[i, Jj] =1 + J;

}

}

// report the contents of the array

for ( int i = +; 1 < rows; i++ )

{

for ( int j = +; j < columns; J++ )

{

Console.WritelLine( "rectangularArray[{*},{)}] = {Y}",i, 7,

#c w‘gﬁuurg

rectangularArray[i, Jj]1 )
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using System;

namespace InitializingMultiDimensionalArray

{

public class Tester

{

static void Main( )

{

const int rows = ¢;

const int columns = Y;

// imply a $¢xY array

int[,] rectangularArray =

{

{veYeY}, {Yetco}, {TeYeA}, {9V NV}

}:

for ( int i = +«; i1 < rows; i++ )

{

for ( int j +; J < columns; j++ )

{

Console.WritelLine( "rectangularArray[{*},{V}] = {¥y}", i, 7,
rectangularArrayl[i, J] )
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int[,] rectangularArrayrectangularArray =

{
{veVeY), {Yeteo}, {TeYeA}, {3V}
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int [] [] myJaggedArray;
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using System;
namespace JaggedArray
{
public class Tester
{
static void Main( )
{
const int rows = ¢;
// declare the jagged array as ¢ rows high
int[][] jaggedArray = new int[rows][];
// the first row has o elements
jaggedArray[+] = new int[o];
// a row with Y elements
jaggedArray([)] = new int([Y];
// a row with ¥ elements
jaggedArray[Y] = new int[Y];
// the last row has o elements
jaggedArray[Y] = new int[o];
// Fill some (but not all) elements of the rows
jaggedArray[*][Y] = Yo;
jaggedArray [VY][V] = VYY;
jaggedArray [Y][V] = 4;
jaggedArray[Y] [Y] = 44;
jaggedArray[Y][*] = Y+
jaggedArray[Y][V] = YY;
jaggedArray[Y][Y] = VYY;
jaggedArray[Y] [Y] = YY¥;
jaggedArray[Y][¢] = V¢,
for ( int 1 = +; 1 < o; 1i++ )
{
Console.WritelLine( "jaggedArray[*]1[{'}] = {V}",1i, jaggedArray[+][i] )
}
for ( int i = +«; 1 < Y; 14+ )
{
Console.WritelLine( "jaggedArray[ ] [{'}] = {V}",1i, jaggedArray[)]I[i] )
}
for ( int i = +«; 1 < Y; 1i++ )
{
Console.WritelLine( "jaggedArray[Y][{+}] = {V}",1, jaggedArray[Y][i] );

}
YA
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for ( int i = +; 1 < o; i++ )

{

Console.WriteLine( "jaggedArray[Y][{+}] = {V}",i, JjaggedArray[Y][i] )’
}
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int[][] jaggedArray = new int[rows][];
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// the first row has o elements

jaggedArray([*] = new intf[o];

// a row with Y elements

jaggedArray[)] = new int[Y];

// a row with ¥ elements

jaggedArray[Y] = new int[Y];

// the last row has ¢ elements

jaggedArray[Y] = new int[o];

Sl 1y ol Slgizme 3 ans 1) Ll Gilide glas! ay,lo b b Lok .l ore wlyT Sy s 52 gl o5 Sl
Coogas (| & Cunl o309 For gaile 90 0l (295 @ polie Oly ;S0 gy WS oly iy (Lol
WSS 0 ooliiwl il Job J S (gl Length

for (int 1 = +; 1 < jaggedArray.Length; i++ )

éor (int 3 = +; Jj < jaggedArray[i].Length; j++)
éonsole.WriteLine("jaggedArray[{~}}[{\}] = {v}",i, j, jaggedArray([i]l[j]):;
i
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;using System
namespace ArraySortAndReverse

{

public class Tester

{
public static void PrintMyArray( string[] theArray )

{

foreach ( string str in theArray )

{

Console.WriteLine( "Value: {+}", str );

}

Console.WriteLine( "\n" );

}

static void Main( )

¥,



alyl - i Juad

{

String[] myArray =

{

"Proust", "Faulkner", "Mann", "Hugo"

}i

PrintMyArray( myArray );
Array.Reverse ( myArray );
PrintMyArray( myArray );
String[] myOtherArray =

{
"We", "Hold", "These", "Truths",
"TO", "Be", "Self","Evident",

}s

PrintMyArray ( myOtherArray );
Array.Sort ( myOtherArray );
PrintMyArray( myOtherArray );

}
}
}

Value:
Value:
Value:
Value:
Value:
Value:
Value:
Value:
Value:
Value:
Value:
Value:

f ol 3y A (3 (29,5

Proust Value: Faulkner
Mann Value: Hugo
Hugo Value: Mann
Faulkner Value: Proust
We Value: Hold
These Value: Truths
To Value: Be

Self Value: Evident
Be Value: Evident
Hold Value: Self
These Value: To
Truths Value: We
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"Proust", "Faulkner", "Mann", "Hugo"
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"TO",
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"Hold", "These", "Truths",
"Be", "Self", "Evident",
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[attributes] [access-modifiers] struct identifier [:interface-list] { struct-
members }

S g b3 e LS 1 gekeag s S5 59 45 Sy Loaction s e gl 1y e Sy Uiy 14 Jlie
struct jlclass oS gaodS glo @ aso| sldtwl &y g o0 (Dlel WS SO dnls ldo Location jlslw a5
aiges gla—el a1y LgsT slado g 48 )5 |y zauo due g3 Location oijlw 45 ousS 495 (yiamed .Cawl suul 05 lisuw!

g oo el Oluoguas &ygo 4 Location yx, y Glaise aad 0 cludil yVal gxVal

1-4 Jlis

#region Using directives
using System;

using System.Collections.Generic;
using System.Text;
fendregion

namespace CreatingAStruct
{

public struct Location

{

private int xVal;

private int yval;

public Location( int xCoordinate, int yCoordinate )
{

xVal = xCoordinate;

yVal yCoordinate;

}

public int x

{

get

{

return xVal;

}

set

{

xVal = value;

}

}

public int y

{

get

{

return yVal;

}

set

{

yvVal = value;

}

}

public override string ToString( )
{

return ( String.Format( "{+}, {V}", xval, yVal ) );
}

}

public class Tester

1ds
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{

public void myFunc( Location loc )

{

loc.x = o+

loc.y = Y+

Console.WriteLine( "In MyFunc loc: {:}", loc );
}

static void Main( )

{

Location loc) = new Location( Y++, Y++« );
Console.WriteLine( "Loc) location: {+}", loc) );
Tester t = new Tester( );

t.myFunc ( loc) );

Console.WriteLine( "Loc) location: {+}", loc) );
}

}

}

Output:

Loc) location: Y+, Y-

In MyFunc loc: o+, -«

Loc) location: Y+«:, Y-

L oSS 51 idlgd cnd Lol ki o (o OB et 31 Takad LesT i sod oy (5395, 31 i Lus (Lo oIS BB 59
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alad ozl LS Llw S .ol asdls ‘s-u))LM olyly yg9aw o il S ..\»|5.:‘5.w ICCRIRE R Ty P L2 W
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private int xVal = o:;

private int yval
WgmusS g 0313 (40,5 bty private gac bosls Al ;0 .albl Saw g oolw a5 Wiglh 0 2 1b 5,9k b,LisLu
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Location loc) = new Location(Y:+Y:+);
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el 08,5 Sl l [y Yoo g Yoo polio blocl jLole.cowl Joll Iy Location b &S \-A Jlo Tester wlS iy 23
WS o0 (Sl Iy Location euijlw oS 3l bas oyl
Location loc) = new Location(Y:+«Y:++);
Ded o0 g3 ld Oriteline Luwmw
Console.WriteLine ("Loc) location: {+}", loc));
yeb 4 L Lol .canl (g lado 3010 g4) HLSw SO Location alawlio Lol 090yl 1y o SGWritLine () oo
69y OToString d—ko .0g— =0 &y (JWriteLine & oul (gaudrs o OT 9 &S 0 guvdrs 1y LS Le Soilegs]

J—oddl 8o S juis a0 Cowl Hol ol WS o0 gyl Object I jLsle yeo 9 dg o0 (Sl oul gulvas b
S override |y ako pb Cowl (fKow g add LS

Loc) location: Y:++, Y-+«
08,5 override |, ToString a5 Jyge j0 0SS ldsl ») O jga Ld o5 &G o U ) gossdxs (] vuiled 0
Console.WritelLine ("Loc) location: {:}",loc).ToString());
Gt 05 s 0 a5 jghilad g g0 0 polie Al sl (@l S 4 (50,5 05 Gloj g Wi (g 5ldio sl by LS Lus
g o0 Oy myFunc dio 43 1ocl (i dadws o0
t.myFunc (loc));
Wigh o0 Dl (2955 50 wux 2ol ol g Wi oo 0010 Cludily, x 4 wue polie OmyFunc
Loc) location: o+, \-+:
A gt gy pOlio S SlgS Iy 1y WritLine() 9 WS w (Main) euddS Jlgsld ali a a5 S
Locl Location: Yes, Yo
add Class |y el .09 o0 Slxs| OmyFunc 3o o 51 o5 S g Cawl il 3y (5 ylaio (i Sy &y 4y LSl
WX
public class Location
sl (o1l (g9 y% a8 1yt oo 1) Glalo3T 9
Loc) location: Y++, Y:+:

In MyFunc loc: o+, Y:+=

Loc) location: o+, Y-+»
(OMain am i p o8B (b o OmyFunc o oT ol &S Sloy gu 0,00 1y el )l pgedo Location & Yl

WDgis 20 0818 yudi 3 Lol L
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Location loc) = new Location(Y:«:«Y:+);

o=l 08 0 SleS 18 |y Location eijlw new o ySloc .0gd o0 ol dily (59 50 could i Location o
JELHC a3 s o b Joe (] el iy S0l new 3l ooliiw! gy jLis b S Sl | (WIS S GBS 0929
DS oadlio 1) Y-A Jbwo .ol
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#region Using directives

using System;

using System.Collections.Generic;
using System.Text;

#endregion

namespace StructWithoutNew

{

public struct Location

{

public int xVal;

public int yVal;

public Location( int xCoordinate, int yCoordinate )
{

xVal = xCoordinate;

yVal = yCoordinate;

}

public int x

{

get

{

return xVal;

}

set

{

xVal = value;

}

}

public int y

{

get

{

return yVal;

}

set

{

yvVal = value;

}

}

public override string ToString( )
{

return ( String.Format( "{-}, {)}", xVal, yvVal ) );
}

}

public class Tester

{

static void Main( )

{

Location loc); // no call to the constructor
loc).xVal = Yo; // initialize the members
lochy.yvVal = YYo;
Console.WriteLine( loc) );

}

}

}
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loc).xVal = Yoy

locY.yVal YYo;

S Lol oo g 00,5 s o premdgr s 1y ol ygiuwd 31 (S 395 caoli 5 53 451
S sl [ 0 Tmo gl |y Olyeiws (1 (S 095 ganlip o S

static void Main ()

{

Location loc);

loc).xVal = Yo;

// loc).yVal = YYo;
Console.WriteLine (loc));

}
b5 aaplgd p ) W ygee a4 bl sl S

Use of unassigned local variable 'loc)'
BusS (gl Le,ﬂ Oy, x Oluogas G ,b 5l aulgd oo o Cludl |y polio aod a5 Jlboj

static void Main ()

{

Location loc);

loc).xVal = Yo; // assign member variable
locy.yVal = YYo; // assign member variable
locy.x = Y++; // use property

locy.y = ¢++; // use property
Console.WriteLine (loc));

}
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STACK HEAP

int[] pins

int[] PlnSFI 9

int[] pins

pins = new J'-nt[*l];I @ 0 0 0 0
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object[] array — [ 2,7,3,2 }; I
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ArrayList )l Oygwe y0 .08 Zy0 ArrayList el o pmaie SO ouiled o0 Insert oo jlooliwl b o
BB oot |y (095 (ge3ludl
A2 o LG Iy ArrayList &S Wl gixo jwl jw (38,5 b g (550w Sl gogai V-1 Jlio
V-1 Jlw

using System;
using System.Collections;

ArrayList numbers = new ArrayList();

// fill the ArrayList
foreach (int number in new int[12]{10,9,8,7,7,6,5,10,4,3,2,1})
{

numbers.Add (number) ;

}

// remove first element whose value is 7 (the 4th element, index 3)
numbers.Remove (7) ;

// remove the element that's now the 7th element, index 6 (10)
numbers.RemoveAt (6) ;

// iterate remaining 10 elements using a for statement
for (int 1 = 0; i != numbers.Count; i++)

{

int number = (int)numbers[i]; // Notice the cast
Console.Writeline (number) ;

}

// iterate remaining 10 using a foreach statement
foreach (int number in numbers) // No cast needed

{

Console.WriteLine (number) ;

}
S sualine 1y o] (g y5 g 00,5 1yl 1y s

Cooguas I alyl 13.0,5] Caws COUNT Caoguas b fy oy gunslS O S50 juolic Olini’ ylsd (oo rdzrgi
g -0 ovldiw/Length

Queue  WHS-Y-)+

Ty® o Skt @ waa paie S S (o0 Gilwesly 1) (295 (gl 60959 (9l ) FTFO p3ille S Queue (w5
! o] ldos g o I V-V Jlo .(Dequeue)dgdb oo Bio o ol 3l 9 (Enqueue Jos )dgu oo
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using System;
using System.Collections;

Queue numbers = new Queue () ;

// fill the queue

foreach (int number in new int([4]1{9, 3, 7, 2})

{

numbers.Enqueue (number) ;

Console.Writeline (number + " has joined the queue");

}

)
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// iterate through the queue
foreach (int number in numbers)

{

Console.WriteLine (number) ;

}

// empty the queue

while (numbers.Count != 0)

{

int number = (int)numbers.Dequeue () ;
Console.WritelLine (number + " has left the queue");

}
.¢95°Abb$al)oT‘s?5f$5o¢)5|}qH)4mUﬁ

Stack wMs-Y-).

a8Ls! didimy YL dmy puaie S .S o0 (gilwosly 1y (2955 (w3 T1- 6999 (g LIFO p 3wl S Stack wS
30 1y b g jl ally SO (g el Iy Gl (Pop Jos ) g o0 B ally YU ) pase S g (Push Jos) 098 50

oy &5 IS s T (g e 41032 YU 31 U nns 5 g o LI VU &ty (5l s by oS
WSS o0 Lo 1y Ay HI5 V- Jlo .ol aples alls p &S Cowl (Faww ol

For Jlo

using System;
using System.Collections;

Stack numbers = new Stack();

// £ill the stack

foreach (int number in new int([4]1{9, 3, 7, 2})

{

numbers.Push (number) ;

Console.WritelLine (number + " has been pushed on the stack");

}

// iterate through the stack
foreach (int number in numbers)

{

Console.WriteLine (number) ;

}

// empty the stack

while (numbers.Count != 0)

{

int number = (int)numbers.Pop();

Console.WritelLine (number + "has been popped off the stack");

}
WS sudlio 1y (2935 g 00,5 211, dol
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£33 4yl 93 ()lagSS HashTable (il 09— g0 0uilys ' ozl 4131 Sy ol 5550 oyl 30 S a5
S10AS 6l slaslyT (65590 9l GLauads yiisls a5 (gl LraslyT 51 S .05kw oo wly8 Jos (w5l Object
Ay 1y el Silagil yoly 5T S g0 @y Hash Jauzr 4 1y sladol anlS g5 oy 45 (il ool oukdd ol 30l

3 e dmoly (o 05l oo HOB WS @ Al amasd Hladie (5L gl Ty Lok 9 O jlw g0 b po S5 5590 yladie

:3,l0 8> 9 HashTable =1,k

Ol 9wy )G Al SO (0,5 a8lsl (gl 1) Add wie ,51.aubl als (641,55 WS Wilgd oed HashTable &
T 95 0 y=S a3l (gl yms [ code 51 51 g .ads o F 5 sldiiw! S bl 39 g0 oS gaslyT jo uuls
dio L dilgl (o0 .S o0 395 1y S T 4 bgspo ylaiie bl coulS (1093 W yguo 1O S o0l lade/ uuls

S u:».il&}T |yHashTable ;8 oS SO 9959 ContainKey

&9 5l Hlo—io S 0 p =0 jLSu HashTable S 40,5 b sl= |y foreach jgiaws So &5 Jboj
alyl 9o 20lio g oulS polic & cwypiwd DictionaryEntry (wHS .0 0 0aild ,§ w DictionaryEntry
Djlw o w2l S Value gKey gdcawogas L,

S oo Slo 29,5 30 1y LT L 9 wbS oo plassl LT olil &y 1 001gils gL cou F—Ve Jlio

1o Jte

using System;
using System.Collections;

Hashtable ages = new Hashtable();

// £ill the SortedList

ages["John"] = 41;
ages["Diana"] = 42;
ages["James"] = 13;
ages["Francesca"] = 11;

// iterate using a foreach statement

// the iterator generates a DictionaryEntry object containing a key/value pair
foreach (DictionaryEntry element in ages)

{

string name = (string)element.Key;

int age = (int)element.Value;

Console.WritelLine ("Name: {0}, Age: {1}", name, age);

}

ol p25 Gy a4 dolip (0l (29,5

Name: James, Age: 13
Name: John, Age: 41
Name: Francesca, Age: 11
Name: Diana, Age: 42

SortedList _wMS-0-)-

ol gl o510 o0 jlxo 1y polio 4 brauds yols plais] QT .Cwwl HashTable (wMS duds jJlww SortedList (wdS

30 dlS (0SS 0 Z o SortedList 4 aldS/ Hlade g5 SO a5 Gl .Cawl sl G o 0)lgon ruLlS salyl a5 conl

ul_m)o)u‘.\...lsuiblm.').o Sl 9 Wil ool G o uL.:u.b 4.3.|)T ool G gl o0 Ty [FXWLy ‘54.3])7)" w&o ol
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Sl (S NS o0 oS 1y 9 0liog LS Seilogil gusujly SortedList WS .8 pS oo 4,8 polio aslyl 31 ol
adlsl SortedList 4y 095 olgddd cud b pa b 1y auds/ sludo zg) duiled oo Lol ¢ oy (0S50 b B ) (g polie a5
gl 50 i 50 S 0l (ool 32 LT cos
foreach ;gimwd Ko 45 Jloj.abl abls 6,55 glads wilgi s0i SortedList Sy HashTable (wMS dud
W29 =l Lo .0gu 0 04318 ,5 wDictionaryEntry & S o edliiwl SortedList &Sy il yw 0,5 b sl
A 0uul o o Key Camoguas (wlwl g 00l 0uilo ;5 g DictionaryEntry sl
Sl a4l 08 o ol 1) LT o 9 ad o0 (ol | LT ol & 1 00lgils S slias! fpw BV Jlio
S0 )0 SortedList Sy HashTable

O-)+ JLo

using System;
using System.Collections;

SortedList ages = new SortedList();

// £ill the SortedList

ages["John"] = 3V;
ages["Diana"] = 40;
ages["James"] = 12;
ages["Francesca"] = 10;

// iterate using a foreach statement

// the iterator generates a DictionaryEntry object containing a key/value pair
foreach (DictionaryEntry element in ages)

{

string name = (string)element.Key;

int age = (int)element.Value;

Console.WriteLine ("Name: {0}, Age: {1}", name, age);

}
g 20 o po oolgils slacl sol.wl ol 9 aol gy ol =9

Name: Diana, Age: 40
Name: Francesca, Age: 10
Name: James, Age: 12
Name: John, Age: 39

BitArray wM5-F-)«
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el Glvgas g Lo )-) Jgus oS o o218 g polio oL 3L g 0 md 51 6 51)1 pado (WS ol .ol
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BitArray wl glaclV-Ve Jouo
)”')f gac PU
(BitArray (bool[] bits S o= Lasl 09— o~ overload «wdS ¢pl gousijlw
REGCIW-S oT sWwoverLoad

(BitArray (int[] bits

(BitArray (int count,bool default
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(BitArray And(BitArray value

(Bool Get (int index
virtual bool IsReadOnly
{;get}

[virtual object this [int index

§
yget;

{

}public int length

set

,get;set
{

()BitArray Not

(BitArray Or (BitArray value

(void Set (int index, bool wvalue

(Void SetAll (bool value

(BitArray Xor (BitArray value

S 0 jwedly 1) OGetEnumerator e
W3S oo s 3wosly Iy ()Clone wie

g IsSysnchronized «Count «CopyTo ()

5,10 p 401y SyncRoot

Pl g 6Hle (% 69y = And Jes SO wke (pliAnd
ool ;I B BitArray ;o Al 9 dbd o plxil BitArray

g 0

il ,F o |y BitArray jl ol Can SO Hlado o ool Get
true jlado o_blb Juiles hid eSS $|:IsReadOnly
10,5 0 pfalse Whgail el 50 (10,5 o0y

Sy [y (ol il jl co S o Copoguas oy Item
K PP XY KV-PY AP |

b 0397 Cawnty Iy (yguanSdS 43 39290 Wb Sy Sluws :Length

Aol | A0S 20 ) JoSo 1y (ygunsS slacay wio ¢l NOE
Dl o0 0l )F 9 BitArray o

v 9BitArray yuwl)lo g9y w 0r Joe SO W ol :OF
Da g0 00ild F wBitArray jo ams .aad o0 plxil 5,

WS o (DO Hlude Iy pols o S iSet

false L true ) cygmm—SdS gdcay dod oo oyl :SetAll
A2 oo 48

xor J—oc BitArray ywlyls g 5l 0 59y wio oyl Xor
B o ploul S

IEnumerable glasl

IClonable glasl

ICollection lasl

P Cd a5 0,0 BitArray (WS &G Employee (wlS .add o0 L6 |y BitArray (wis 3183, SO -1+ Jlo
false U true cdls 9o bid ol cud 9 (o 9 oDl 7 yb (ya5m08 A0S (o0 5 2 |y Bl slaanli p jo wouo,ylS
30 o ed (poylade b yailes (ol g (Fleogas Employee (WS 1.0 ,5 solidiw! cyguunsdS (! 51 ylgd o (g <yl
| 00l o] 8 il (sl
-1 Jlw
using System;
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using System.Collections;
namespace Arshia.CsharpBook{
public class Starter({

public static void Main () {
Employee ben=new Employee () ;
ben.InProfitSharing=false;
ben.InHealthPlan=false;

Employee Valerie=new Employee();
Valerie.InProfitSharing=false;
Participation ("Ben",ben) ;
Participation ("Valerie",Valerie);
}

public static void participation(string name, Employee person)

{

Console.WritelLine (name+":");

if (person.InProfitSharing)

{

Console.WriteLine ("participating in "+ "Profit Sharing");

}
if (person.InHealthPlan)

{
Console.Writeline ("participating in "+"Health Plan");
If (person.InCreditUnion)

{
Console.WritelLine ("participating in " + "Credit Union");
}
}
}

public class Employee
{

public Employee ()

{

eFlags.SetAll (true);

}
private BitArray eFlags=new BitArra (Y);

public bool InProfitSharing
{

set

{

eFlags.Set (+,value);

}

get

{

return eFlags.Get (+);

}

public bool InHealthPlan
{

set

{

eFlags.Set (y,value);
}

get{

return eFlags.Get (V)

}
public bool InCreditUnion

{

set

{

eFlags.Set (Y,value);
}

get

{

\[\Yd
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return eFlags.Get (Y);
}

}
}
}
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18,8 ugplgs o Juad ol o a5 azil
0318 £ 95 1 (Kimnly (39 ey 5531 (s5lwedly 6l lageneric b obbl o
Losls g5 iy 5 4o Ll 3l ooliciwl g bgeneric slxl o
sl » adé g lageneric dy i glocosgume b LT o

FCL j0 99290 slegeneric b, gogxi ©

Sl S wips o0 o)l Lo 4 Ligeneric.aiiumd NET Y. o S5g o ydudo g o yddued ju8 ¢ 3> igeneric!
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£ 00,5 0 amine generic gg WS pb 5l vy Jg 09l o0 i (g0le WS S dd generic WS SO
Lae oyl yly goold g5 laie b WS 51 guae S (50010 g3 (ylaie &y Wiilgd o0 (WS dlwgs generic goold
N gu ool

public class MyGeneric <T>
{ private T member;

Public void Method (T obj)
{

}
}
Ole¥ oo generic oS 4 (Jg .08 solawl ggeneric g9 S Gyguas object godls g4 3l wilgh oo (NS 2

B8 asin WIS 5T 51 diged S el sl 1y WS 515 4 5LS 3590 o0ld £
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b1y o ailgfon (s 9 WS g0 (3lwodly generic gowidd g m < Gleie & LSy baidd 1) ouid g puw Londs
A8 0 oLl Iy Stack generic &y 0yl g =i (G093 ) JUlo .y )0 Glodld g45 5o

public class Stack<T>

{

T[] m Items;

public void Push (T item)
{...}

public T Pop( )

{...}

}

Stack<int> stack = new Stack<int>( );
stack.Push (V) ;
stack.Push (Y);

int number = stack.Pop( );

A2 o ylid Iy Stack generic JolS gjlwosly V-1 Jlw

-1 Jo

public class Stack<T>
{

const int DefaultSize = Y::;
readonly int m Size;

int m_ StackPointer = :;

T[] m Items;

public Stack( ) : this(DefaultSize)

{}

public Stack(int size)

{

m Size = size;

m Items = new T[m Size];

}

public void Push (T item)

{

if (m StackPointer >= m Size)
{

throw new StackOverflowException( );

}
m_Items[m StackPointer] = item;
m_StackPointer++;

}
public T Pop( )

{

m_StackPointer--;

if (m_StackPointer >= )
{

return m Items[m StackPointer];

}

else

{

m_StackPointer = :;

throw new InvalidOperationException ("Cannot pop an empty stack");
}

}

}

WOgus o0 &y i generic T gei pwolyly jleolisiwl b Stack WS
public class Stack<T>
{...}
Glools g4 ax jlgeneric T godld g4 lo & Lol 0sS asiio Wb o 9 0 0 1y Stack generic &5 S
el oY generic Goold Egi cpmxi (WS ol 3l Aiged S iy pxi b el Sl 93y 45 .uS ol
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Stack<int> stack = new Stack<int>( );
2Ladpd LT G o5 (Glogas b)) base gaed widd o0 plil [y L)1 ady 1,2 gloj (gouniss 555 9 Hholeols
D55 Wl coliwl sul asio 50010 £95 I T Gl 4 il )§ 0
.cwfgeneric ool £4/ S <Stack<T &5 Jb o .cuv/generic ool g4/ polylh SO T rdogs

el 3500 ool £15] (5l it 155N K Do (g jlwooly pus b s gidoliy £95 ] S jo

kgeneric gjlwesly-Y-1

buwgi Sl g gilwosly gy 30 (oo WS Lol wiswd ++C s gSIl as #C glageneric gxbaw ok
G999 s o Ulgi Lol (add co Sgmpa | 0015 £9i (Sul #C sldgeneric C++ gSIl b duslio ;o .0i)ls Jlwls
[y o5 o JLLols ws oo S 1) (Pl (g001d 95 SO L oI (WS SO a5 (Glojer+C b luols 51 (pdmy 5o iyl
& L 2 g (inline) wiS o0 Z0 dlip J&15 50 1) oS b LwlS (wasS 0 (asmio [y 0010 g4 a5 Jloj .08 05 JLaolS
U owias Wigw o w ldes (008 o o9 359l oulls rsiine 0018 §45 b (iS 5,95 y generic odls ggi yiolyb 4
A3 0 w138 1y 8 o alidlo g Aol (6315, (yloy o oy s 333 K0l Ao 3 ploxsl g ol +4C

JoLeolS 1y 0ucd g g Db HC uS a5 Sloj . Nigus o0 Slasiiy oo ©yguas IL 9 CLR jo bigeneric JY,+NET .,
ool glgil sy 1) plade b byl Lid TL ey (ul b 0gboe Jiloold TL & ;553 glodls glgil and s
3500 g 01 generic wledMbl generic godddd w9 pw lBod1d45 (plp ogie .0 1S 0 w0 ABlg

EP S0k gy &5 (Floj 0 p00 )10 0018 g9 (Sl (Sl 6l 1y Wosldl 3 (a0 S gy S5 L LS
o lygeneric goold 45 yoly)l 0 S gt gy pLoolS (oS o0 w2148 generic goold g4 o @ 1) plo goold
©oold g4 b Iy generic & 3l i SO Joe (] w08 o0 (030l o5 (50010 £ b odidd g oIS,
oo dilgh oo JbolS (gig; cpae .Cawl AbIA 3459 generic odld go g ATyl il (WS 0 Ol b
22391 )3 1yl 4y o5 0015 £95 (sl 1) TDE (ghaign (5> 9 0010 £ 95 (ot gy ekt g oy

2ol S 0 Aoy cuiile S 4 |y iR w9 pw JSI8 generic WS IL oS NET. digie 45 cawl (pl Sl Jlgw
O S gy 51.00,5 (o0 gl sl (£l b (5)late g9 5 (ABlg (reblo )0 i asiie 00l g8 aSCyl ol
P3Nl ol asiine gylade £ LIy generic oold o s gyl TIT JLaolS (oS asino (g 1o 00ld £o8 SO
Gilado g5 wlwl pgeneric WS oS gole Cdl> ;0 9z &S o0 bl Ao bl 05 @ 1) IL 05 g &S o0
o5 gled TIT JLleolf a2 gd otild )Fy oadd gwgpw &5 & gloyl SO Canl S g Gl ool dox i
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L' generic:yo,s Jlosl-¥-1

ool glgil bl 31 wilgs oo Y,+CLR  audao b yL) 4o CLR g IL 0 bgeneric Jxo Jluwidy Jdo @
e H0 1,V-1) Jlwogeneric WS 93 YeedVB oS Jlwo (gl .05 o 0 49 (ggeneric

Dim stack As Stack(Of Integer)
stack = new Stack(Of Integer)
stack.Push(Y)

Dim number As Integer

number = stack.Pop( )

Cewl Point jlusdo generic jLaln &G (pl.ao 9 00 b L0 g b WS jo |y dgeneric vuilei o0

public struct Point<T>
{

public T X;

public T Y;

}

G int Wlaiske by Point generic duwlegs oo
Point<int> point;

point.X = Y;
point.Y = Y;

I»\ﬁ)'\) }Lg )Lﬁuﬁ' rKyly ‘sjlb)‘é}o.; D) 6‘){ 9
Point<double> point;

point.X = \,Y;
point.Y = Y¥,¢;

s> generic oslo glgl-F-1)

olds generic sWigm Comd (Jlo gl .0sS 25 generic gools g4 yiolyly (pads Wilgi oo dlg (godld £45 SO
WS b Mo 1) Y-1) Jlo o ol ool

Y-1) Jte

class Node<K, T>

{

public K Key;

public T Item;

public Node<K, T> NextNode;
public Node( )

{

Key = default (K);

Item = default (T);
NextNode = null;

}

public Node (K key,T item,Node<K,T> nextNode)
{

Key = key;

Item = item;

NextNode = nextNode;

}

}

public class LinkedList<K,T>
{

Node<K, T> m_Head;

public LinkedList ( )

' Apply
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{
m_Head = new Node<K,T>( );

}
public void AddHead(K key,T item)

{

Node<K, T> newNode = new Node<K, T>(key,item,m Head.NextNode) ;
m_Head.NextNode = newNode;

}

}

WSS o0 033 |y 0,5 s o
class Node<K, T>
{...}
@ gl G loyS 0,08 25005 (generic T ggi piolyly) Hlade S g (generic K ggi ol ) aals S 0,5 ,»
Dy o0 iy 25 T ggeneric K ggh sbykol)ly b 1 ghigny Comad 0,10 Cond (umy 05
public class LinkedList<K, T>
{...}
S0 4,8 ,Lesl jo 1y )AddHead (ygood generic oo wdd oo 0jl! Cand @ o o
public void AddHead (K key,T item);
ol b ass asieo 1y solawl 8590 ool glail Wb S o0 (dlel generic WS SO g4 3 o SO &5 Sl
PAL gudin S (GNgm Comad (JUo gl .0sll generic glosls glail wiiled co oud Lasiie glodls glgil 395 S92
s ywlyl 5l eolawl bm Head .adS o0 gl )l (g0igm Camad paie (pdgl 4 a5 3,10 <Node<K, T g¢ jlm_Head ply
Ogus o0 el T g generic K godld ¢gé
Node<K, T> m_Head;
395 & bgypo generic ggi b yuol)l wile oo . jlw w2l )8 1) (aslio (g3l glgil 0,5 S iy (yloj yo Cowl p3Y
W0 ) Gaig Cond

public void AddHead (K key,T item)

{

Node<K, T> newNode = new Node<K, T>(key,item,m Head.NextNode) ;
m Head.NextNode = newNode;

}

9 wimd LSy 0,5 g GWigm Cowad generic g4 G yol)l colwl (Ul Colbld 40 WYL Iy A WS as g
0 aoed il aLls (6,550 colwl wiiled o

public class LinkedList<U,V>

{...}

public class LinkedList<KeyType,DataType>
{...}

g o0 (Il 3 Wyguarm Head «dls ool yo
Node<KeyType, DataType> m Head;
0 35 gy 03l @B,8 1y (padlie (50010 Elgil wl ()T S o0 ooliiusl Gigwy o I 0 yuS gy 45 (Siloj
&S Ol olie glp !y string g oudS glplyint &ilgd o
LinkedList<int,string> list = new LinkedList<int,string>( );

list.AddHead (Y YY, "AAA");

S Gl 1y ;50 00ls g1l 51 cuS iy auiled oo Cpuizren
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LinkedList<DateTime,string> list = new LinkedList<DateTime,string>( );

list.AddHead (DateTime.Now, "AAA") ;

generic gbycodgaxo—0-))

IL A 0 guS gt g pw bawgi 0ol Oliil (go0ld g4 31 Jimo yoku Iy generic oS Jhlwols #C slageneric abuvgs
generic gg¢ bl slacl b Gluogas o 85 (2w Wlgh o0 generic oS sl j0 A0S o0 door yf
o 3 Jole e cawl Jgud BBl ! Cawl Sl )5 lawgl ol asieo 0010 £45 b Sl yo bl aiils
ouus ooliiwl 031> glgil as by po Gy dgumo (8 5 Jdai 50 gl 1) uleols 0y ylo JLi HC jo .l 001 £95 (Sl O

229l g0 0Ll LT &y 315 50 45 0,10 0929 Cydguzre i duw S laddl) generic i gl 4 0wy gy 5

Giino slocgdguze @
Gal O L by Gezmed aly 95 plaS jl generic gg pulily SO w0 (LA bl & O
Dy o0 Gduo ol
PR S sl Cadgamo @
S5l 1y (P8 s (ogec sonijlw generic gg pwlyl a5 e oo Ll Lol 4 O
=l golato 0ol go5 Cadguxo @
WSS (o0 dguzmo £l sl b (g lade (goold g4 SU wygeneric g oy O

Slp 1) IDE Kwbigd piwamw duilgi o0 039,15 loj 30 g 008 10 1) Cudgamme (pads Wilgi o0 generic gg SO
(0l ool g4 5l Floogas b base sy wiilo) .ausS solawl generic gg yiol )l oo gumxo WSl

So9pd JENeric ook £4 K drws Gloj jo cléf wdlvwsd 5 Lid] beysgixo do 5Ttz s
Kbk i o piwd S g 0 gy 0 ST 00l £45 (patl 9 T alislxo g, S s leolS Ly g it
.yl 0 jlxo [ygeneric ool g4/ slo o/ )l jo0bject

95 4 1y Ll Gblse Wilgh oo 00 pmS gy oyl by .dicuwd generic gedld ggi godlalyd jI sy by dgume
L @il gloslo glgil 31 ladid vad o o)l O S g § g (GONBOARNGT Ay O gyt g g B ,4b b leols Lass solaul
S solaiwl 00lo g9 (sl g LG Sguxo

9 OO eums wWyld Cawgd UbS (B8 .l oual ) Whsar Lydgame Sl & e gk gly Jbe S
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public class LinkedList<K,T>
{

T Find (K key)

{...}

public T this[K key]
{

get

{

return Find (key);

}

}

}
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LinkedList<int,string> list = new LinkedList<int,string>( );

list.AddHead (VYY, "AAA") ;

list.AddHead (¢0o1, "BBB") ;

string item = list[¢o1];

Debug.Assert (item == "BBB");

0,5 yais g oS dmmsliio 39290 WS b 1) 0,5 2 uulS 9 00,5 (pulowy |y Comad sl 03 gz Jos (g5lwodly (gl p
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T Find (K key)

{

Node<K, T> current = m Head;

while (current.NextNode != null)

{

if (current.Key == key) //Will not compile

{

break;

}

else

{
current = current.NextNode;
}
}

return current.Item;

}
D pdyeeily 2 b lels
if (current.Key == key)
2 ilgi oo S (nd ol 1) (53lwedly ol )lsbe (Jlie ly S o Sl 1) == Sas K LT wilogoi (92
3 g 0 > IComparable bwlg 3l eoliiwl b == ,Klos Cudguo

public interface IComparable
{
int CompareTo (object obj);

}
y ol Wlgi oo OFind oo (s -wil0,5 0 1 piuo il luky oS g3lwosly (o b Lo ,la30 550 o 45 J ygm0 40
S BBt
if (current.Key.CompareTo (key) == )
iwedly |y IComparable buwlg K a5 &ilo ood (ig) g & JulolS (92 dai c0d JleolS 35 o5 (p] alawlio
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if (((IComparable) (current.Key)) .CompareTo (key) == )
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SV L I\ PU I Ve | FRLT &)

G (G 3 gumo—)-0-1)
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public class LinkedList<K,T> where K : IComparable
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{

T Find (K key)

{

Node<K, T> current = m Head;

while (current.NextNode != null)

{

if (current.Key.CompareTo (key) == +)
{

break;

}

else

{

current = current.NextNode;
}
}

return current.Item;

}
//Rest of the implementation

}
E¥ sdvdas ok joid bof w0yl 0 jlxo [, ICOmparable ;/ colicw/ cuvguazo i/ 42,57 i

generic Luwly System ol glas  fCio oo/ p ade ol .Canl ol o> (g /ddo s00l
A 0 < 2 [, <IComparable<T

public interface IComparable<T>

{

int CompareTo (T other);

}
01 g5 Fuoul Lad 4 Joe (] b .0usS dgaxe <IComparable<T )l Jluiiy gy 1y adS gold g5 ylyly uiles o

2205 o0 Bi> 5 g lie o0ld glgil Gulpanazr w9l g0 a1,
public class LinkedList<K,T> where K : IComparable<K>
{...}
39 VANET . 50 oS 0 Jludly |y IComparable lawlg V,2IWNET . 50 a5 glosls glgl dod cdds> o
&lyp (ostring dnt ) Jeexe godld glail 313l 0 0B 1) Ll Joe ol .0ioS o0 Slusly |y <IComparable<T
Joc glp NET. gl o0 2lpb 05 pdain g Gilwed o ¢l <IComparable<T aSdl> ;0 .0 eslaiw! bauls
WS o0 Ay pai |y <generic IEquatable<T lawly duwslio

public interface IEquatable<T>

{
bool Equals (T other);

}
bulg jlLinkedList 51 Jln glp .digd o b generic W G Cand 31 Jd bludgamo dod Y,oCF o

dudd )8 T 51 B Iy where gualS ganlS g o0 Gouino <IComparable<T

public class LinkedList<K,T> : IEnumerable<T> where K : IComparable<K>
{...}

o Leols .ol S (50018 £45 S ] S 45 WS o Dlel LinkedList §gb )l ko S 0 puS g g g 4 Sloj
0 a5 s g ypw A Syl 31 g Sgub G <IComparable<T ;I ol aulS o018 g5 45 3,10 I pol 6 yuS g g S yb
i3s3l e

e i Sgue siluSy generic gools ggi yolyl g3y 1y Lawsly (530 dailed oo LalS 31 oolisuul b

public class LinkedList<K,T> where K : IComparable<K>, IConvertible
{...}

' Concrete
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e el 8 obCudgame WIS SO @ by go generic goold 45 ol o gl p wuiled o

public class LinkedList<K,T> where K : IComparable<K>
where T : ICloneable
{...}

o jlw Codguxo-Y-0-1)

a5 Cowloy] JSive .S Gy i generic oS Sy J810 49 1) generic b )l diges Sy dubled co wsS 5,9
Joe ShlolS g 4 b 3,08 1y Loy gooliiw] 3 yg0 cdlo b Gallae (o0l oo pasio 50010 £ g5 LT Wils oo HbLwlS
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class Node<K,T> where K : new( )
where T : new( )

{

public K Key;

public T Item;

public Node<K, T> NextNode;
public Node( )

{

Key = new K( );

Item = new T( );

NextNode = null;

}

//Rest of the implementation

.Oé;‘so b Codgiamoe Conad ,.57 39 0093l Ly dgumme IS S )5 (3o Codgaze b 1y oud il Cudguse wuilgl oo

public class LinkedList<K,T> where K : IComparable<K>,new( )where T : new( )
{...}

=l [ 6)lade £95 Codguzo—Y-0-1)

bool dnt yezmed ) dbl g lado 50010 £45 S AF WS dguxo )9k |y generic godls g5 yiolyly SO wiled oo
(...

public class MyClass<T> where T : struct
{...}

b el go0ld £45 SO A5 alS dguxe g9k |y generic ool goi yiolyl S wuiled o0 wline Holu

public class MyClass<T> where T : class
{...}

o)Ll W SO @ Wl WS Codgao yedgl ooliiwl b WS aliwgs Wilgi o8 struct/class Codgdxe
QG P ol (192 g B0 ol 1) P8 im (oiile g Struct Codgume vuilel od line el 0SS 0
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ol Wg oo x5 generic lawlg g ygumsdS WS (gL sluxi System.Collections.Generic b glasd ;o
Wigy 0 ol ygunsdS gl WS glo ay wiilei o0 generic gl WS

155



LJs-pao3k Juad

generic s yemsdS w559 0-V-F-))
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Gilwodly oSS s WIS aliwg <ICollection<T lawlg (?2?;;; <ICollection<T
S opaie 9,5 Bis (0, SABLSl (gl basly ol glbdke .Sgu o Con'tains(),
3l <generic ICollection<T lawlg &g oo ooliiwl ¢ygumsds CopyTo (),
5 1) el il go g 5 g0 (600 TEMUTETbLE JSné by Count, ToRendon
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generic ué lwlg )l <IEnumerator<T lawly .ai5 o0 gjlwosly
IEnumerator .&S g0 Gy, IDisposable g IEnumerator
<IEnumerator<T .45 oo &y |y Reset dMoveNext () gldae
WS (o0 Gy a5 [y Current Cawogas (50018 £ ol (gaSus
(i) O‘i yole &5 o ygumsdS alwgs <IDictionary<k,V luwlg ?:38 :Egzzii?? AL e S
g 0 (6 lwedly i)l S G g slude , TryGetValue () <TKey, TValue>
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Values
Ay (ygumnSdS S jolie §3lwed yo gl <IComparer<T lawlg () Compare <IComparer<T
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Sde 5 aulS GLzes oS Glp cogmmSlS LS ol <IDictionary<TKey,TValue | Dictionary<TKey
<, TValue
‘09_&@0&5" | ICollection<KeyValuePair !
<<TKey, TValue>

IEnumerable<KeyValuePair
<TKey, TValue>>ISerializable

IDeserializationCallback

L «cwwl<Dictionary <Tkey,Tvalue dummit (WIS (9l <IDictionary<TKey,TValue Sortedi.is;:]TIfey
i 005 o 30 BBlS (o gunSS ey 0 45 glis ICollection<KeyValuePair ! aue
<<TKey, TValue>
IEnumerable<KeyValuePair

<<TKey, TValue>

5 9 A ol (GXigm 90 Comad S <LinkedList<T <ICollection<T <LinkedList<T
WS 0 gyl g A 6,50 g T o] glas! <IEnumerable<T
ISerializable

IDeserializationCallback
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IEnumerable bulg o )5 3 JUo-Y-#-1)

bulg .wiS g3lwedly |y <IEnumerable<T lawly cawl p¥ (iS JSludly |y foreach jgaws (WS S asCol (ol
<IEnumerable<T j| gjlwodly &G &5 8,l0 ()GetEnumerator ply &inw &G kid <generic IEnumerable<T
a5 Hohilod)diluy o (55U WIS (godi@darwel 4 oo lods Slxs] jo yield oS saods I oolauwl b #C Wil 5 oy
(0SS o0 oualie Y- JLoo o
Y- Jle
using System;
using System.Collections.Generic; // for the generic classes

namespace Enumerable
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public class ListBoxTest : IEnumerable<String>
{
private string[] strings;
private int ctr = +;
// Enumerable classes can return an enumerator
public IEnumerator<string> GetEnumerator( )
{
foreach ( string s in strings )
{
yield return s;
}
}
// required to fulfill IEnumerable
System.Collections.IEnumerator System.Collections.IEnumerable.GetEnumerator( )
{
throw new NotImplementedException( );
}
// initialize the list box with strings
public ListBoxTest ( params string[] initialStrings )
{
// allocate space for the strings
strings = new String[Ye1l];
// copy the strings passed in to the constructor
foreach ( string s in initialStrings )
{
strings[ctrt+] = s;
}
}
// add a single string to the end of the list box
public void Add( string theString )
{
strings[ctr] = theString;
ctr++;
}
// allow array-like access
public string this[int index]
{
get
{
if ( index < + || index >= strings.Length )
{
// handle bad index
}

return strings([index];

strings[index] = value;
}
}
// publish how many strings you hold
public int GetNumEntries( )
{
return ctr;
}
}
public class Tester
{
static void Main( )
{
// create a new list box and initialize
ListBoxTest 1lbt =
new ListBoxTest( "Hello", "World" );
// add a few strings
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lbt.Add ( "Proust" );
1lbt.Add ( "Faulkner" );
1lbt.Add( "Mann" );
1lbt.Add ( "Hugo" );

// test the access

string subst = "Universe";

1bt[Y] = subst;
// access all the strings
foreach ( string s in lbt )
{

if ( s == null )

{

break;

}

Console.WriteLine( "Value: {*}", s );

il 33 damd o) (29,5

Value: Hello

Value: Universe

Value: Proust

Value: Faulkner

Value: Mann

Value: Hugo
as Sy .S oo Jlwyl o (ol s aidy 93 9 08,5 Slxyl o> ListBoxTest Sy .ogub oo JET OMain yo 4ol
bl Syl jehy foreach gadls 0gd o0 Olm!l wlyo YOF L Strings ply wll S Ogd oo Slml b

WS o0 ylasl 1y ()GetEnumerator g 8 p oo jB0 |y <IEnumerable<T

Dgd o0 (g3lw o0ly ) Wyguas (JGetEnumerator e string gg )l IEnumerator & o &ils,5 p sl

public IEnumerator<string> GetEnumerator ( )

{

foreach ( string s in strings )

{

yield return s;

}
{
&5 S azgi Ogudce o3liiwl euijled (b b jlade SO il Sy slp bx po vield ply oz oS saels
IEnumerable (&, 40 OT 8,00 50 1y ()generic GetEnumerator me die jl gilwesly O L (gjlwesly
oS (193158 1) (3T o5l S Lo o9z Db oo iy 5= sLiinsl Sy (5055 ) (512 Ygaxo 9 ol p3¥ generic

// required to fulfill IEnumerable
System.Collections.IEnumerator
System.Collections.IEnumerable.GetEnumerator ( )

{
throw new NotImplementedException( );

}
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bits[1]

Cligd puddlgs QT F il Cow o true Hloade cpdigi gl Jbo lgic 4 g
bits[1] = true
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struct IntBits

{ public IntBits(int initialBitValue)
liits = initialBitValue;
j/ indexer to be written here
private int bits;

}
=) 4 INEBIts HIAS il .0l colds slalyl Comogas O 4 a8 oy 100 HISG Sodle Sy HIAS s dil Sy Gy p25 (6l 0

oo |

struct IntBits
{

public bool this [ int index ]

{

get

{

return (bits & () << index)) != +;
}

set

{

if (value) // Turn the bit on if value is true, otherwise turn it off
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bits |= () << index);
else

bits &= ~ () << index);
}

}

}
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int adapted = 1Y;

IntBits bits = new IntBits (adapted);

bool peek = bits[1]; // retrieve bool at index 1
bits[+] = true; // set the bit at index + to true
bits[¥)] = false; // set the bit at index Y) to false
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bits[1] = bits[1] " true;
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public int this [ string name ] { ... } // okay

GLo & as lado Sy 133 ,5a8LAI (gl owl oid JuSis (alS [ yladie) gWed po g3 3l 45 HashTable LS :aiss
S ooliiw! HIAS g ol a9y 31 Wiled o Add e 1 eoliiwl

Hashtable ages = new Hashtable();
ages.Add ("John", ¢V);

T g [y 395 O odilgl o0

Hashtable ages = new Hashtable();

ages["John"] = ¢)y;

Wlgi ood Laylyl Jg g OverLoadailys co buse dmd b )lis wail o
public Name this [ PhoneNumber number ] { ... }
public PhoneNumber this [ Name name ] { ... }

g8 0 qlﬂ yole Jg gy )56 outlh ref by mol,l wilod uilgs cod )lAS uouil o
IntBits bits; // bits contains an indexer

Method (ref bits([V]); // compile-time error

B )10 s il g Ly lT &luoguas— Y- 1Y

o led g cdicwd £l | odld g5 5 agl,T a5 audl ails Hbls 4 Lol el (ySow Camoguas S (gl aslyT S yuils )5 g

Copogas Sy s le djle oS Bolai jela 1) Wosls 31 (5oL poxo (s gigy Wilgi 0 Comogas Sy jpa wl,] G ool
B3 o0 iwled [y Data ply glayl,l

struct Wrapper

{
int[] data;

public int[] Data

{

get { return this.data; }
set { this.data = value; }
}

}

a0 LS |y Camoguas (pl 5l ooliiwl gogxs pj oS

Wrapper wrap = new Wrapper();

int[] myData
myDatal[+]++;
myData[)]++;

wrap.Data;

S Slml gy @ yguas 1y 5105 s wl puilei o0 4.1|)T yolie SO ST &y (w yiwd 6l J9

struct Wrapper

{
int[] data;

public int this [int 1]
{

get

{

o
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return this.datali];
}
set
{
this.data[i] = value;
}
}
}

S 0 ) Camoguas S alie Ly 0 1y SIS il 5 oS
Wrapper wrap = new Wrapper();
int[] myData = new int([Y];
myDatal[+] = wrap[*];
myData[)] = wrapl[\)];
myData[+]+
myData[)]+
i 30 0818 ladie xlg wudlgs ,S1.5 Jwilirapper b 4o Lol 4lyl 69y $mb g myData aslyl jlade wuii cdl> o9l 4o

P 9 39 ) A (G )G (IS ki |y Wrapper

+;
+-

wrap[+]++;

W dausly 5 L 138 s il-F Y

A Lol oS jasmiw yset, get  godS GlaodS HI5 ol plowil (gl 1 .0sS o Del 1y W )88 g il diled o0 dadid daunlg G o
39 o oyl by )35 o uil Wb (oS o (g3lwosly 1y dawlg a5 g L lu b WIS 2 .0sS (35 Ly set, get slagygleo
Jbo ylghe 4 .08 g3lwodly jui 1y Lawlg

interface IRawInt

{

bool this [ int index ] { get; set; }
}

struct RawInt : IRawlInt

{

public bool this [ int index ]
{

get { ... }

set { ... }

}

}
S el (g3loxe @ yguas 1) HIAS s il (5o g jlwedly Wuilel (oo (S (oo (silwosky WIS ST 0 1y (65185 il cdawly S S

:Jo (ylge @ .aiiS Override Iyget, set slagyglw (s o ojlal ool Gio WS @ Jos ol

class RawInt : IRawInt

{

public virtual bool this [ int index ]
{

get { ... }

set { ... }

}

}
iJUio 6y S (g3lwosly g o (5 3lwodly yol )5 alwgs |y 5105w il S wilgl (oo (pirod

struct RawInt : IRawInt
{

bool IRawInt.this [ int index ]

\\44
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{
get { ... }
set { ... }
}
}
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operator oS gaods jl coliw! gogxi  —
eSS 9 olgo b Shos yo,SOverload -

o0 g o po Jrowd b Sles (40 SOverload -

Ly HC 515 Goold glamil 8 Slos widlgi oo 1)l Lawgs oo iy 25 (S WS a5 ol (ol HC 4o o1, Sluwal 51 S
dod Ailgi (oo IS ol afod 5 iy a5 1 S’ led (gl 0010 £95 QA5 w58 (Jlko (gl L ails
Lol (yLig b S 31 2 diges 595 1y o0l y Oldas aimd ol Lo Sy il aiils Iy 510 go0ls glail slo o Ulgs
9 45 G3lwosly Jos 52 sl p (2ladio wilgi (o0 0esS i g Int Gozmed (JS10 ool glgil 4 1) 1o pn g uumd
S (SleB 8 5 g (g cridigi b1y Ll
Fraction theSum = firstFraction.Add(secondFraction);
ALyl ) O ey ol Yl S (AS10 (5 0010 gl (g o0liiuml dunds 9 Conmnd Alr (Jg S (o0 ) jgimwd (nf 4z 5]
WO gu
Fraction theSum = firstFraction + secondFraction;
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operator oS gdaods o y,5-V-\Y

(65l slgy S o (s ) Jos K (g4 T (AT 3l y10lo 45 il (soutta b 1y 1o Khas sl g0 #C o
O S5 g 43385 038 g Sl IS (512 KL Sy 45 ila kit 1 yinly oo LT (sloiphos 45 5k S
g dudle w ) Gyguar + Slos 0 Soverload gly i Sl ool overload ySlos
public static Fraction operator+ (Fraction 1lhs, Fraction rhs)
Wbl oo o Cuwly Coouw ©jles £33 yiolyly g wll oo Fhos G Cuonw )l Jol ol
Sa—olS .l Slos ol o] JLis 49 g operator guwlS anlS (yubgs  yShos Ky o Soverload lpH#HC pol )5
Suss g 1y + operator o JKlos o ,Soverload gy (s Cowl o B yro S Operator oS
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Fraction theSum = firstFraction + secondFraction;
ol pgd ywlyly secondFraction g ol Jgl ywlyls firstFraction 45 sgub oo jlasl+ geuds overload ySlos
oo 1) 323 @l Hhlels a5 Sl ud wales
firstFraction + secondFraction
S g0 a0z i ) ol 4y ]
Fraction.operator+ (firstFraction, secondFraction)
lwil thesum ploy Fraction b 41 ¢l Hlode diged ol 30 A5 Sgu 0 00318 5 9 Wi Fraction oy s 4o

Ogud 0 0010
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(<) g0 sl S los aline jokus .09 overload jwi (=) G9lwol JFloe sl (gobus Klos (4o ,Soverload
Higi g0 overload (>=) ggluw 55,3 5 (<=) Goluw pizgS «(>) 5| 15,5

Sl JSloc—0-1Y

3= |yobject lawgi cu—i pdl 3 Equals gjlome dmio dg—i o0 du—ogi IS Overload |y golwi ;Kloc 5
1 NET. 530 61 5l b 5 5kt 9 ik yicz Jos il ke 31,5 (sl yShas s |y 5 ,Khos 3 4 override
a1 HLdassl Lol .5 s uidlga JLSG 1y sus overload b ,Kdos FCL gl wS .8,9T oo oylioyl 43 Lo S (510

WS 0 giwesly w el LIy OEquals wiwobject WS .ailS gilwesly 1y ol slaaso Lol gy WS

public virtual bool Equals (object o)
G J=210 50 0SS o Joe SiS jo—e Whaay ;00 Ll b bl Fraction (wdS wae ol g Soverride b
gl o0 das i pol Fraction b 99 g cyodao wl()Equals

public override bool Equals (object o)
{

if (! (o is Fraction) )

{

return false;

}

return this == (Fraction) o;

}
S Lo dS a0 00 1s Fraction iyl (w .0gd o0 ooliiwl ol yloj 50 o G 85 o)y §lpis Slos
Ded o0 byl false & Wjgail e j0 true 4 abl Lo Fraction jl diged

soverride 1o/, (GetHashCode wio o, G0/ Wblols

Fowd sl Sloc—7-1Y

3 Jod 0 oS int & lylong gu e jehy a2 0 0jlal Lok 4 g WS 0 Jsoud long @y int Jwws jeka #C

B0 )8 long gam 3l gledls slado 3o ;ylgi oo 1y int Godld slako y 592 el (posl ] § Gl Gwowd long 4 int
209 9 Cawd Hl ledMbl 5l g 5lado Cawl (Sow (492 il o o Wb (int 4 long (1) ke p Jod Jos

int myInt = &;

myLong;
myLong = myInt; // implicit
myInt = (int) myLong; // explicit

Sue yb gy Sl pdy Gl puS A e Sue SO (Sewd oo b bl L puS gl 1) Jos med Wy
o 0l g o Ojgar b o Sae 4 puS Joad (J9 - (18=210) Conl U (59 d0s lod puS Jolro o
WD0,5 how ¥ o jladio a4 PR (5 S Hlade Cawl (;Kow
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a5 Sloj.add o lis [y Fraction WS b SKlos j| cbm g Fuowd 9 g o s o (5lwodly goazi V-1Y L
Cewl 0l (g3lwedly (JGetHashCode (49 0,5 vudles Cdl jo jloded goluai S oo JolbolS' 1) Jlo (!
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public class Fraction

{

private int numerator;

private int denominator;

public Fraction(int numerator, int denominator)
{

Console.WriteLine ("In Fraction Constructor (int, int)");
this.numerator=numerator;
this.denominator=denominator;

}

public Fraction (int wholeNumber)

{

Console.WriteLine ("In Fraction Constructor (int)");
numerator = wholeNumber;
denominator = \;

}

public static implicit operator Fraction (int thelInt)

{

Console.WritelLine ("In implicit conversion to Fraction");
return new Fraction (thelInt);

}

public static explicit operator int (Fraction theFraction)
{

Console.WritelLine ("In explicit conversion to int");
return theFraction.numerator /theFraction.denominator;

}

public static bool operator==(Fraction lhs, Fraction rhs)
{

Console.WriteLine ("In operator ==");

if (lhs.denominator == rhs.denominator &&lhs.numerator == rhs.numerator)
{

return true;

}

// code here to handle unlike fractions

return false;

}

public static bool operator !=(Fraction lhs, Fraction rhs)
{

Console.WriteLine ("In operator !=");

return ! (lhs==rhs);

}

public override bool Equals (object o)

{

Console.WriteLine ("In method Equals");

if (! (o is Fraction) )

{

return false;

}

return this == (Fraction) o;

}

public static Fraction operator+ (Fraction lhs, Fraction rhs)
{

Console.WritelLine ("In operator+");

if (lhs.denominator == rhs.denominator)

{

return new Fraction(lhs.numerator+rhs.numerator,lhs.denominator);
}

// simplistic solution for unlike fractions

/7MY 4 ¥IE == (VXF) 4+ (YXY) [/ (Y*F) == V¢/A
int firstProduct = lhs.numerator * rhs.denominator;
int secondProduct = rhs.numerator * lhs.denominator;

return new Fraction/(

M\



SQAWVYIISY — 005 dosl il = C oung giholi o

firstProduct + secondProduct,
lhs.denominator * rhs.denominator
)

}

public override string ToString( )

{

String s = numerator.ToString( ) + "/" +denominator.ToString( );
return s;

}

}

public class Tester

{

static void Main( )
{

Fraction f\ = new Fraction (Y.f);

Console.WriteLine ("fY: {+}", £).ToString( ));

Fraction fY = new Fraction (Y.f);

Console.WriteLine ("£fY: {+}", £fY.ToString( )):;

Fraction fY = fy + fY;

Console.WriteLine("fY + fY = f¥: {+}", fY.ToString( ));
Fraction ff = fY + &;

Console.WriteLine ("fY + & = ff: {+}", ff.ToString( ));
Fraction f& = new Fraction (Y.f);

if (f& == fY)

{
Console.WriteLine ("F&: {+} == FY: {V}",£f6.ToString( ), fY.ToString( ));

}
}
}

L Laouijlw 08 o lyoue S5 6,500 9 05 o0 |) Z 550 g g0 (S 10640 0 £9 0 0 jlw 90 b Fraction wdS
S (o0 ol S S @]y e due Sy Iyl oo Sles g oo JLis oo e 93 oMle!

public static implicit operator Fraction (int thelnt)

{

return new Fraction (thelnt);

}

G ygmo 45 D9 Joud Fraction &G & wilsl oo gdro SuE ;2 a2 e o0 (5l Cuodle implicit b o ol

SIASTg 8 uF oo Zurio dus S AT glowijlw s |y Cadgiumn (| il o0 S Sus ] Z 5o 9 009 o Sus Hlod S
VLY

1ew| Zoo dus & Fraction gu e Joud 090 Jaud Slos

public static explicit operator int (Fraction theFraction)

{

return theFraction.numerator /theFraction.denominator;

}
WDi10,F 0 sho Hlade (LL VPO ST g Ail0 S 0 g e Hlade (S oo plmil o el Joe JLo (p] (392
a0 plail 1 59,55,5 ok canl 5eo0 outazy Jobsh ke Sy

Iy ySdos 9 (w51 (9 )51 45 W ylo Hboly .wigd o0 JLid (I=) Galmol yKhos g (==) Gobwsi Khos b bow sl ySlos
DS (5 35lw ooly 3 1y (65500 Wb (oS g 5lwoesly

9 FIY Ul ylg—ie a4 .allil aiils cdslao pal bz 350 9 W jau0 &5 Conwl W jgue (s Fraction O Hlade solwd
oS Do | Glues 4 G 9bw—o 9 00—l 00w b puS s (g 3lwodly ST 0 Gl (oo ad adiias (galmo A/F
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bdd ccdho goolow pid (gl oS 0d (5 Lwodly |y (i § O b (34485 (202 ) 0L ) b )Sloc aon Fraction
19 o0 el 1) ©yguas o Jos BT s (093 59lun D30 )d g o0 (Gilwedly ol sl gy g2 Jos

public static Fraction operator+ (Fraction 1lhs, Fraction rhs)

{

if (lhs.denominator == rhs.denominator)

{

return new Fraction(lhs.numerator+rhs.numerator,lhs.denominator);

)
Dg o0 plmil g Jos (g5 99 y» @ palols) (38 5 S pideo 7550 b il (G9luns g 50 ST

int firstProduct = lhs.numerator * rhs.denominator;

int secondProduct = rhs.numerator * lhs.denominator;

return new Fraction (firstProduct + secondProduct, lhs.denominator *
rhs.denominator) ;

P98 ywS T 150 33 (1) Jgl pusS ©yg0 adS o @02l 1) FIY g V11 aadlgses 1510940 o0 odnatd s JUo S b oS (1
20908, @b (V) Jgl S @50 30 15 (F) p3g3 pusS )90 daiilei (00 -(F)Og 00 03250 pdite 9 )0 g 00l 0 0
21y T 99 @ paliols 9 (1) 0015 41,8 Ol g0 )0 1y yuiio 90 & goore Uailed (£0.(F)AsS 01033 (6,509 it

o] Zazmio Slg (Ve/A) ool Caway yuS (M) S 41,8 Glg Z y5e

10,5 3 &y g0l 7 g5 (gl y SIB 4o 1y o slade b wusS override Iy OToString wie disles

public override string ToString()

{

String s = numerator.ToString() + "/" +denominator.ToString( );
return s;

}
S e 1y 5T FIY 9 F/Y 00l S 90 b ol 03boT i lo3T (gly g as 410 cowd o 1y Fraction il Jlb>

Fraction f\ = new Fraction (Y.f);
Console.WriteLine ("fY: {+}", £V.ToString());
Fraction fY = new Fraction (Y.f);

Console.WriteLine ("fY: {+}", fY.ToString( ));

Wigd o0 ol OWriteline jgiwd dlwgr ousjluw jo Lo WAkl 0 90 59 5

In Fraction Constructor (int, int)

f1: YIf
In Fraction Constructor (int, int)
fy: v/f

39 Ll g gmnmmo yil0,5 1 g S 90 2oz HSKlos (] Bud a8 o0 jlas ] Iy + gliws! JSlos (OMain wie yo (guws bas
ol Mo S S
Fraction fY = fy + fY;

Console.WriteLine ("fY + fY = f¥: {«}", fY.ToString());

S o0 L 1y + operator 5 gegxi (295 (owy
In operator+
In Fraction Constructor (int, int)

£y + fY = fY: O/f
DS (o0 ly Mo S Z 50 9 O yguo o Hludo g0 Y (g o jlw (pusw g 39 o0 jLas! + Operator
Fraction &Ko du |y dzl Hlode g w5 o0 A8LSI Y E ply Fraction &G 4 lyint sue SO (Main jo guw owlosl
D23 o0 ol FE ols wos
Fraction ff = fY + &;
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Console.WriteLine ("fY + &: {+}", f¥f.ToString()):;
B2 o0 Ll |y bz s baud ol oS azkd ol 59,5

In implicit conversion to Fraction
In Fraction Constructor (int)

In operator+

In Fraction Constructor (int, int)

fYy + &6 = £f: Ya/f

Fro—d Sloe 3l ClS p jgwd 50 .Cawl ol jlas| Fraction SO a4 d o slp Swowd o ;Kloc a5 usS azgi

O+ ySloc du ¥f ol jod 4 i puS (ol .S o 3lml 1y B)) juS g dgi o0 SlgS |8 Fraction goddjlu « Swud
g0 3y FE S goui il 4 LT & gomo 9 Wigd 5o
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Fraction f& = new Fraction (Y.f);
if (fo6 == fY)
{
Console.WriteLine ("F&: {+} == FY: {V}",f6.ToString( ), fY.ToString( ));
}
BB o L 1y oud overload (gabud ySlos HI5 w020 o Lid 1) OF olom! oS azhad pl 29,5

In Fraction Constructor (int, int)
In operator ==

Fo: Y/f == FY: Y/¥f
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using System;

using System.Windows.Forms;
using System.Drawing;

class MyWinApp

{

static void Main ()

{

// (V) Create form and invoke it
Form mainForm = new SimpleForm() ;
Application.Run (mainForm) ;

}

}

// User Form derived from base class Form
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class SimpleForm:Form

{

private Button button);

public SimpleForm/()

{

this.Text = "Hand Made Form";

// (Y¥) Create a button control and set some attributes
button) = new Button();

button).Location = new Point (a1:))Y);

button).Size = new Size(YY«Y$);

button).Text= "Status";

this.Controls.Add (button)) ;

// (Y) Create delegate to call routine when click occurs
button).Click += new EventHandler (button) Click);

}
void button) Click(object sender, EventArgs e)

{

MessageBox.Show ("Up and Running");
}
}

oS il oyloyd b )0 1) seiwd b g 03,5 o3 winform.cs Jil ,o 1y asly o
csc /t:winform.exe /r:System.Windows.Forms.dll winform.cs

=355 ol odal V-V JSCh 55 415 3 yg0 sieled dxiuo oS 2l 1y T winform ¢35 coli b el Joluls 31 oy
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button).Size = new Size(VY.Y¢); // width, height

button).Location = new Point (41:)\Y); //x,y
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button).Click += new EventHandler (button) Click);
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Windows.Forms ;o o5 b wM-Y-\f

el o dudw 4o Jlo 018 LiS |y Windows . Forms . Form (wMS 31 &l 0,8 OO 40,5 3ok 0gx L8 JLo
3l B WS 2 Ol O yShos g 48 31yl Gk

A | g O
‘ Control |
—‘ ScrollableControl | — DataGridView
— Label

l—‘ Container Control ] — ListView
— PictureBox

L‘ Form ‘ — TreeView
L GroupBox

User Form ‘

Control M5-)-Y-\f

P S fig_wu 09— Cewl Control wilS p3j il aludw j0 Form (wdS &S vy o0 pa5 a S19 5ol SO Yoo
9 Cawl Byl ] 08 OO o8 a0 o0 LA 1) B b g Cawl Cilyg (5 oo LS il o aludws Lol 0yl8 o 1y obd ] pus
gl Jlosl T 69, wilgi o0 Control Wi S glacl

YAA



3999 p9 slaaslip Slml w0,z Juad

31 golams Laciud (i pewd 50 jeuiug o8 (59 ooliiwl (gl a5 0410 J S O 3l s System.Windows.Forms.DLL
Syl sl gy g Luse Wluoguas I35 w0 asgozmo S by dod .iiS 0 (5w, Control W Lol

DS o ojlally py yezmed 5 Lac] cpl0d 108 o STl a1y o
Juad (il gle 9 SlS amio gladlasgy 4 Gy (S ST 9 S5 oo b T Gyl (J 538 CannBgn g o5l s
R G0 Wjgan Lo 5SS T ST gum g ad 53 g WS (o0 (o2 |y ] S e (mle I i Oleogas

il oales

control wluwogas

R L) uLm.v |) “.\.LJSGo 6)1'&’)' Control un}lf )| [ J).uf ).a5| as (SOGOE uLuag.-” )' @M 1-1¥ Jgu\?

V-VF Jous
oy Capoguas ailb
Dg oo asiine gLl g oo b &S Size ob S Size 9 031l
Caxbgo
Ot b (595 59 |y J =S ClaBwo v g x &5 Point b SO Location
a5 e e S e g Hasl ey Ml int wolio cul Height,Width,
PV (SO G0 (o CnxBg0 g 0 S o)l 1nt o Right, Left, Top
Buttom=Top + HeightgRight=Left+Width
WIS 0 gy 1y J 5SS CepnBgn 3 0311 S el S sounds
=Button.Bounds
(New Rectangle (VededeFo
bow}ds‘-,‘,*c )|9_’ ULOL»:‘\SJ $)| 6‘4&’[4 ClientRectangle
ot 31l g0 5530 LT 4y J S 5 WS n (o 1y B 51 spload Anchoz
el ddo B pb o 3li] s pli&.ﬂb Jos
ey o0 W 4 S8 45 BB 51 g laad Pock
S, ©yguamy S5 S (o0 adiien |y J 5057 dimo ) (g 9 dame) SO Backeolor »b g S,
g o0 cyaro Color jlslu 3l bws| Covoguas POESERLLO
SSS o A ly J i a5 ooliiw! 390 S BackGroundImage
J S a9 0ul ools lwdi! o iz e
Vs il o OB 51 e Cded Lerf Font
9 O 0) 9> S Ty 0 098 SR 19
0y
' Core

" Bold

VA4



SQAWVYIISY — 005 dosl il = C oung giholi o

TabIndex

M@&M‘)&J#GS)J}Jw|Tabw)Jd.S:Lnt)LU.o ‘_,,;IS
'3 yod
Tab S (9L ailgs oo J S LT amd o oyLid a5 lgr ladio TabStop
AN
ol J 555 59y o9l LT WS o Lasuine 45 (pdgs luie Focused
€09 001 iled J S T Wi o atkien 45yl ylkio Visible
W13 )5 oy 1y ol (A0S gyl> > MouseButtons aolS’ axiio
MousePosition L
310,58 oy 1y walo ,50,Lil (6 ks CarBgo 45 Point oold & g5 Sy )
Gl 00 0010 jLid S A S plaS A B o (3L ModiflerKeys
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Hand .Cross UpArrow Default.
Beam .Arrow WaitCursor.
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button).Size = new Size(A*¢¢+); // (width, height)

buttonY.Size = button).Size; //Assign size to second button
69 &Sl cwdd oo lhd oS aST (] 818 61l s | OT Ole o0 J S G wsSize L Sy oluil bl gloy 5o
Dl oolisiwl 4aS'd 83105 jundi (gl Wilgi oo CLick Sl gy (GoucS o, Il dighe (WS S doSd

private void button) Click(object sender, System.EventArgs e)
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D{/IessageBox.Show("Up and Running");
Button button) = (Button) sender; //Cast object to Button
button).Size = new Size(4:«Y+); //Dynamically resize
&) Sltilogs yT dse gozmo .09l olisimw! J yiiS Location 4y wlwiil gly Wilgi oo System.Drawing.Point b
9 M B ,b Co o I b o dlawi x Olaize addwd J 508 SO - YU algS (Jsy 50) v 9 x wlaise
widemd B,5 YU I b Sy oluwi v wlaiske
button).Location = new Point(Y:«¢'); // (x,y) coordinates
OT B b 50 w0 F 1,8 GroupBox S J& 18 50 4oSd S )51 .l g J picS By b g (| bLI 1 s
WIS i 1y J 508 SO Cauxdao g o0 W Point (b S oludil b |2 (s 30 Form & Cwwl GroupBox
| jgiwd G j0 Bounds Camegas 3l 0oliiiw! Cardgo g 0jluil pudisd S0 Jhg,

button).Bounds = new Rectangle(Y:cé¢+, Y+ cAv);

Dl o0 Slom| Cawly — crly alsS g o YL b g Wlaiso LRectangle o

by 9w il S J 08 S0 4
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9 ToolStrip gButtom 4 StatusBar g StatusStrip g JyaS 0,10 8¢ sbdcuw! adl .Cawl None «Cavoguas
Top Jolb a5 aidusd DockStyle b (oylods (50010 g9 slacl abgsyo (glaay 35 .0igi o0 pudidd Up 4 ToolBar
WS i B,b ojlail a5 Jloj g dilews o ad jle @ arly JpS Fill &y ¥ .Cawl Fill gRight (Left Buttom
a1 )0 Ty 23 g5 p 38 YL & TextBox Ky il (sl Wil o0yl 3w 38 ool el

TextBox).Dock = DockStyle.Top;

A2 o0 LG 48 831yt s 5SS CourBgo g ojlil 59, 1) il )..ub o9z Y-1F

LG | g )
Original Form Resized Form
[®bocking Example =101 %] =101.%]
I Archor TAL Dock Top | Ancho TAR I Anchor TAL Dock Top I Anchor TR
Drock Leh Dock Right | [rock Left | Dack Right
I Dock. Boltom
I Dock Boltom

Sl =S 0929 (3l Lo o0 o 5,8 ).uia e 1y oo b canly 4 oo odibeows (sl J 508 o3lail o 38 o jlail g
WSS 1y S92 g0 GLaS S wigh e e by Lunio (81 jabas a9 YU 4 o onilin

9 Ib ad olo slas jlkéo plii ol 45 u,ylo [,DockPadding cawgas (Ko S5 slo [l das gFOrm Ludls
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3 o ialod 1y s lail ;K00 Ol p3T P-1F S .0 8 41,8 (o] & 8
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1 anchor: Left, Right, Top, Bottom
2 anchor: Left, Bottom
Janchor: Top

Dilo om0yt g9y J pidS (6 00l ais il S glaad ol galold el o audio b b p 8 a5 o)
31 el alold < Panel JpoS .wiles coll bad aos 31 o] aliold U 59 o0 o (g3908 g 231 4l 5l PictureBox
adS (90 Cawly g o YU gad 3 T alold 5 Cawl a3 Il I YU 4 hid Label 99,15 o0 455 ol 9 o (g4l

ilo o0

(R A0S o0 PO lade AnchorStyles ol polio blyAnchor Cawogas JyidS S Couxbgo SO iy pai oS
Nig o0 S 5 OR(Y) Jlos 5 oolisw! b ylado

btnPanel.Anchor = (AnchorStyles.Bottom | AnchorStyles.Left);

0Pl 9 Tab cus
WDg o0 O5lg B 35S @ iy Hlod b y95l5 0 gud 0 00 38 Tab wulS oS Sloj b eadS' o0 iy pai slallon Tab s
Nigh o0 adLSI B, 4y b oS oS Cawl (o 3 (23 i sAILIS

310y b 31y LT g 0 (o ey 0l Ul SleMbl 0959 51y o3l 3515 45 (ko (salldo Wb Tab i
G L b ulé gl 311y Tab S Wilgi o )15 a0 oo LS 1y oo )b cyaamad B-VF JSb o3 038 o local,
WS o0 slas ) sl Jos o5 glaaSo B o ylo a5 ol

B-VF S

=S g Mgl o b o LT (Jg i ylo Tab oy S s 4z )51 a0y Jol oS sualine JSi 5o 1) ju 99
PR L& W, T 395 b b yo Tab e S )b S gl 5S4yl 033 .5l (ood Gy 1) 9ilS

WDgir 0 (yari TabIndex Comoguas Hlodo b J oS Tab cud

TextBox).TabIndex = :; //First item in tab sequence
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SIS g View>TabOrder glyslb b Property Manager bw Iy Camoguas opl jladio uiled 0 VS.NET 4o
JySFalse 1y Tabstop lacie 5,5 )8 Tab cad i 5 J S oS aeblps oo 51 lS oalild J 558 5 1005 59,
D10 IS T a1y o9l Blgi oo gl SulS b o929 ol o
L dy2l oo 53 0,00 1y TabIndex lado (n il 45 055 o0 )18 (J 58S 69 0P b0 10551 o8 &5 (Soj
S JUs!l s oS S w1y 6l led 0 Focus ake j eolisw!

if (textBox).CanFocus)

{ textBox).Focus(); }

textBox).Focus ( ) ;}

PRS2 69y ST and (40,5 b

o0y LS (Gaald o (50 5 STy (Jgomo 3 y1yl5 Sy el 335yl b5 3 )90 Sluoguas i 3 €99 9 pb s
Salni 1y o 95 9 oL 9 WS g0 (om 2 1 B-VF S 50 J 356 50 olgS Jlio ol ol 'gilwgi Jos < 5 058 (595

...\.bé‘;o
int ctrlCt = this.Controls.Count; // A
foreach (Control ct in this.Controls)
{
object ob = ct.GetTypel();
MessageBox.Show (ob.ToString()); //Displays type as string
MessageBox.Show (ct.Name) ;

{

anlily 5T Wyl 45 0,10 9929 390 iy ¢ J 5 el (0ylas oo 50

O yg—o 4 TextBox Jlzio gl — 0 9—i o 00ild 45 9 JolS o S Oyga— S5 g @
WOg o0 ole System.Forms.Form. TextBox

A+ laie sl @ Controls.Count jlade (Jlo cpl 30 .wigd oo Comad YU mhaws B, 10 39590 sl laiid o
D g0 (o dT Q)8 s yS g 09l o0 o ylods Jy0S G g0 4 GroupBox (49 el A Hlade
RYRY )lS.g J).u.f RLLY u.é).B Oy ‘sl)g |) qus HasChildren Cawogeas ) M‘ysc )
S ps0 ) (ST 3l ©yguay 0 xS G S ded (33 5 o (5l Y-IF JLo
Y-1F Jle

void IterateThroughControls (Control parent)
{

foreach (Control c¢ in parent.Controls)

{

MessageBox.Show (c.ToString()) ;

if (c.HasChildren)

{

IterateThroughControls (c) ;

}

}

{
A S SO apd o0 Az (o po aidis Cannd Wyguan 1y Lol o 38 (59 s S gaed B-1F KD a0 oS ool Jlos!

Dl o0 S 395 (410545 of ot
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R (EventArgs e
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,MouseEnter
,MouseLeave
,MouseOver
MouseWheel
(9l 4S50 Gl > g (wolo Louls by sdslosgy Mouse Event Hardler MouseDown
. = Mouse UP
by s SO b Jos 51 oS asof
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MouseMove
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N (KeyEventArgs e
dlS axido KeyDoun
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Gl o 010 LA L owd by olwgy )KeypressEventHardler
,Object sender

(KeypressEventArgs e

woglo Gaolag;y (39,5010
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TextBox userID = new TextBox () ;
userID.MouseEnter += new EventHandler (OnMouseEnter) ;
userID.MouselLeave += new EventHandler (OnMouseLeave) ;

Control gg— am |y sender ywl)l g 3dd oo @l IyEventHandler sddylod gailis dlay gy 0udsS ojlol gvase
S (o0 5l o Sleogas 4 ol Gl

private void OnMouseEnter (object sender, System.EventArgs e)
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Control ctrl = (Control) sender;
ctrl.BackColor= Color.Bisque;

}

private void OnMouseleave (object sender,
{

Control ctrl = (Control) sender;
ctrl.BackColor= Color.White;

}

System.EventArgs e)

o=l prdg (o] Control )l wd 6 48 s Ol g, sldoiSo 0/ o Soverride b ol g, oo, o,/

S sl Ol gy oS0 ) o] i yri couislod 0 il NET 0 .igd o0 (5, /K0 ONEVENtName a8/ b oo

D plso jloo [y 0 ko Olrg ) (GolilSo) 0] Ko Ly kg iz IO g rima 9 0100 jlmo |y Sty

Iy 395 pgd oSyl Eventargs S ;logs,l sl> 4 MouseMove gMouseup MouseDown bslusgy gosisles

ool s Wluogas & ,b 3l 1) wole o)l 0 LI cdl> WleMbl 0ols 45 ¢yl .05 ;S o0 MouseEventArgs gg
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ylods €95 b Camoguas Hladio .Cawl 0uil 0010 jLES gl uulS plas oS’ o0 s T
Dguis o0 (ari MOuseButtons

Olaggy cxy T ooy 3o LS sluss Clicks
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X, v

Camo groms Jolro pm| (B pb (Yl ez 4l gS o bl o (wol—o Wla—izzo

ol J g8 MousePosition
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el U ogd o0 0010 jLid wolo ouds' a5 xo 5l £950 b o yd (59, b ST a4 Cawl 0ol a5 ol o S V-IF Lo
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using System;
using System.Windows.Forms;

using System.Drawing;

class MyWinApp

{

static void Main ()

{

Form mainForm = new DrawingForm() ;
Application.Run (mainForm) ;

}

}

// User Form derived from base class Form
class DrawingForm:Form

{

Point lastPoint =
public Pen myPen;

Point.Empty; // Save coordinates
//Defines color of line
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public DrawingForm ()

{

this.Text = "Drawing Pad";

// reate delegates to call MouseUp and MouseDown
this.MouseDown += new MouseEventHandler (OnMouseDown) ;
this.MouseUp += new MouseEventHandler (OnMouseUp) ;

}

private void OnMouseDown (object sender, MouseEventArgs e)
{

myPen = (e.Button==MouseButtons.Right)? Pens.Red:
Pens.Black;
lastPoint.X
lastPoint.Y
}

private void OnMouseUp (object sender, MouseEventArgs e)
{

// Create graphics object

Graphics g = this.CreateGraphics();

if (lastPoint != Point.Empty)

g.DrawLine (myPen, lastPoint.X,lastPoint.Y,e.X,e.Y);
lastPoint.X = e.X;

lastPoint.Y e.Y;

g.Dispose();

}

}
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private void OnKeyPress (object sender, KeyPressEventArgs e)

{
if (! char.IsDigit(e.KeyChar)) e.Handled = true;
}
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private bool paste;

//Register event handlers for TextBox t.

//They should be registered in this order,

//because the last registered is the

//first executed

t.KeyPress += new KeyPressEventHandler (OnKeyPress) ;

t.KeyDown += new KeyEventHandler (OnKeyDown) ;

private void OnKeyDown (object sender, KeyEventArgs e)

{

if (e.Modifiers == Keys.Control && e.KeyCode == Keys.V)

{

paste=true; //Flag indicating paste attempt

string msg = string.Format ("Modifier: {:} \nKeyCode: {)} \nKeyData: {Y}",
e.Modifiers.ToString(),e.KeyCode.ToString (), e.KeyData.ToString()):

MessageBox.Show (msg); //Display property values
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}

private void OnKeyPress (object sender, KeyPressEventArgs e)

{

if (paste==true) e.Handled = true;
}
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Modifier: Control

KeyCode: V
KeyData: Control, V
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this.Deactivate += new System.EventHandler (Form Deactivate);
this.Activated += new System.EventHandler (Form Activate);

Gl S 85 ) lomy yBLcko Slay gy ouiaSo,lol oS
void Form Deactivate (object sender, EventArgs e)
this.Opacity= .A;
void Form Activate (object sender, EventArgs e)

this.Opacity= Y;
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A g (yiodao .03 jlw Ky oo TransparencyKey oy olod b1y 0,9 Bladh sl a5 cawl ool a0 35 a5 azsl

| Cglisio S5, b pgai G oy 9 TransparencyKey

LT BackColor cluoguas g o3l 51,8 5 luibiwl p,8 3l aligS o 40 |y Panel by J 08 ¥-VF JSCo p,8 olxs! gl
g o0 0310 g lod g ool Syl 048y WS 3l coliwl b .o 41,8 Color.Redl,

CustomForm myForm = new CustomForm() ;
myForm.TransparencyKey = Color.Red;
myForm.FormBorderStyle= FormBorderStyle.None;
myForm. Show () ;

S b oolaie Hlgi ol as sl 3 am .aes oo LS 1y Glgie Hlgh Bis g Blis Bl gasl sl il (oS askid oy
D900 ol (glo Ol gy (G0uiS 010 &y 5L S w0148 33 (OIS &S 1> (6l (g,

QS 1y o8 wiled o0 ol oS b ,l5 a8 g g0 0010 LS PictureBoxSy j0 Ay Ja poad SO py8 3 40 50
A 0 Lo pyd e8> (g 3lwedly sl g 1) MouseMovedMousUp dMouseDown (gl slagg, F-1F JUu.

F-IF Jl
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
public class CustomForm : Form
{
private Point lastPoint = Point.Empty; //Save mousedown
public CustomForm ()
{
InitializeComponent(); // set up form

//Associate mouse events with pictureBox
pictureBox).MouseDown += new MouseEventHandler (OnMouseDown) ;
pictureBox).MouseUp += new MouseEventHandler (OnMouseUp) ;
pictureBox).MouseMove += new MouseEventHandler (OnMouseMove) ;
}

private void OnMouseDown (object sender, MouseEventArgs e)

{

lastPoint.X = e.X;
lastPoint.Y = e.Y
}

private void OnMouseUp (object sender, MouseEventArgs e)

{

lastPoint = Point.Empty;

}

//Move the form in response to the mouse being dragged
private void OnMouseMove (object sender, MouseEventArgs e)

{

if (lastPoint != Point.Empty)

{

//Move form in response to mouse movement

int xInc = e.X - lastPoint.X;

int yInc = e.Y - lastPoint.Y;

this.Location = new Point (this.Left + xInc,

this.ToptyInc);

}

}

// Close Window

private void button) Click(object sender, System.EventArgs e)
{

this.Close();

’
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}
}
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S oS 1y CaxBan doli w0 0 03l ez 8510 oYL (g s Bllaxil Manual jlude .igu 0
7=V Jgu
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p =8 ddgl &5 lado gl InitializeComponent

Sion g9
Activated slamgy o JLid 4 g Load slayg, lal Form.Load 0 yd Lialos
. e s Form.Activated
Dy Slgl 3
VN s als Bes! | 3 5 a5 Skos Form.Activated 5 ol llxd
B (o0 )y S oo QLN 0,8 5 a5 Sl P o J
Lsd N . Sl 1y el 5 a5 Slos Form.DeActivated 5 ro  Mad s
JL=d s =0 S Iy gl 8 a5 Jloj P9 o Jlad pud
Jg.ww

Form.DeActivated

P38 i 4SS 59y SlS b Form.Close gly=l b P22 s

. . Form.Closing
Form.Closed

Y -G salgS (Yerge) CamBan jo 1) p 8 JUlo ol .09 o0 0018 5l 8 Form.Loadslay gy oussS o,lsl ;0 adgl Coxdge

private void opaque Load(object sender, System.EventArgs e)
{
this.DesktopLocation = new Point (Y+«+«+);

}
D55 i w0 pled g 00,5 Sl o8 o AT (0 )8 )0 (lgi o0 1) o8 (Gadsl CuxBge

opaque opForm = new opaque() ;

opForm.Opacity = );

opForm.TopMost = true; //Always display form on top
opForm.StartPosition = FormStartPosition.Manual;
opForm.DesktopLocation = new Point(\):«)+);

opForm. Show () ;

G0yl (090 Comoguas Yo—or0 00,5 B3,lude ClientSizeg Sizewluogas jl coliwl b wiled o pyd (g0l
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this.ClientSize = new System.Drawing.Size(Y:A, YYY);

il (540 (503 i8S s Gl (samis (503131 sliho [y 3 Sy 505 5 Captpa ol ollan ol

= S S Camogias (ol .Gl g pwd j0 Screen.PrimeryScreen.WorkingAreacawogas @b jl
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Do ey p 8 (P8 g Wl (BO)lude sl Ty Gloled amdio gojlwil 15 Jle .aed o

int w = Screen.PrimaryScreen.WorkingArea.Width;
int h = Screen.PrimaryScreen.WorkingArea.Height;
this.ClientSize = new Size(w/¢,h/¢);

MinimumSize Slwogas S J S 1y o 60310 yuads (G092 dudlgsty Cawl (ySow o Jlz8 o 58 45 o3l 31 o
03,5 o0 pdaid 08 OGS Tos g JBlas gojluil ) JLo 50 .05,00 oY (g pilis 459 MaximumSizeg

//w and h are the screen's width and height
this.MaximumSize = new Size (w/Y,h/Y);
this.MinimumSize = new Size(Y+:, Yo+);
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39 g om0 pudidd ) Opform)a s pyd (4ol dws loy jO Ao SO (40,5 o5T glp EventHandler gouisled

S99 3 5l ligas ;ST .0dl oo (ST 4z 3 aled b Slml 1y 9T (o0 J 05 w2 0 S 4050 SO ol LA o
g o0 o0l Wy az 48 a3 yPlS (018 (gl p FormActivate dio .ogu o 0318 yiuled g ouud sl oy bl ailos

//Next statement is at beginning of form's code

public opaque opForm;

bool closed = true; //Flag to indicate if opForm exists
//Create new form or give focus to existing one

private void button) Click(object sender, System.EventArgs e)
{

if (closed)

{

closed = false;

opForm = new opadque () ;

//Call OnOpClose when new form closes

opForm.Closed += new EventHandler (OnOpClose) ;
opForm.Show () ; //Display new form object

} else {

opForm.Activate(); //Give focus to form

}

}

//Event handler called when child form is closed
private void OnOpClose (object sender, System.EventArgs e)
{

closed = true; //Flag indicating form is closed

}

P8 GiwJlad s 9 gilwJled-Y-Y-1F

JLb 99, (o o] (59, 4 ALEFTAD wlS B2 yb 51 b WS g0 S5 (4T (59, )15 45 (iloj b o 3 ooalsl ) 0,8 S
THB L s @ yb 1) a0 o Cawd Iy el 8 S Sloj e . aS o by |y 0,8 Activated olaggy 9 Sgu o0
&9y (Y=o DeActivate dlugy God—S o,lol (gor oS axlad 40 .08 0 FyDeActivate oy gy o LGl 31 ol

HS A louxo Iy anSd Activated sluas gy (gou—ds J =S g ojluil o0 41 311, ol 0018 puii resume a1y 4aSd

é)lu.b'gsc
this.Deactivate += new System.EventHandler (Form Deactivate);
this.Activated += new System.EventHandler (Form Activate);
//
void Form Deactivate (object sender, EventArgs e)
{
button).Enabled = false;
button).Text = "Resume";
}
voild Form Activate (object sender, EventArgs e)
{
button).Enabled = true;
}
PR e

L 3l Gyl gy S oLl (gl ) oo 3 (25T 5 a80 50 5 CLOSING Sy D9l o0 diamn 18 Sy &5 (o
I8 o jlas! glp 1y CancelEventHandleroaigled dlaygy cpl .03kw co pl 8 o, adbdinws jI (g uSel>
» yolyCancel Covogas 45 WS o0 W 3 CancelEventArgs yolyly S oudgled (] .0 9 o0 U5 4 0lay gy gousss
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this.Closing += new CancelEventHandler (Form Closing);

void Form Closing(object sender, CancelEventArgs e)

{
Yof
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if (MessageBox.Show ("Are you sure you want to Exit?", "",MessageBoxButtons.YesNo)
== DialogResult.No)

{

//Cancel the closing of the form
e.Cancel = true;

}

}
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3 " Search For:

ACT I In her Parig salon, the courtesan Yiol = : i\-’mleua

including Flora Bervoix the Marquis d'Obig =

Gastane, who introduces a new admirer, Al I™ Case Senstive - Direction —

having adored EINERE from afar, joing heri  Up
‘Libiarmo"). An orchestra iz heard in the nex
thare to dance, Violetta suffers a fainting sp 1% Down Cloge

and goes to her parlor to recover, Alfredo o«
alone, confeszes his love (Un di felice™). At first Violetta protests that love
means nothing to her. Something about the ¥oung man's sincerity touches

her, however, and she promizes to meet him the next day. Aler the guests

have gone, Violetta wonders if Alfredo could actually be the man she could

love {"h, fors'e lui"). But zhe decides she wantz freedorm ("Sempre libera™,
though Alfredo’s voice, heard outside, argues in favor of romance. _|

35108 o0 g (ol woew jo 1y g 0590 (GAl ) (g SIS ;) Aol o LU |, Next gaasd a5 Jloj
9 wdis dam 9) 9 ol 41 95 e sl SIS 018 (59) b Al (6l g o0 Py (T g oy OlaS, Sy
0,10 0959 i B9y A il

P2l ;500 slap 3 (sl 2 S 9, GBS SleMbl (315 513 (o yiwd 58 0955 Aol g ()l GarwgT ol Sun
S iigy 1y Ay S1aBy S il of B aes )8 JLusl 40 gxiums 08 gl |y documentText ggizxo Wb Lol
P 4 J s JUSH 5 3 1) ol gy e o B wws H1)8 (Lol o8 ,Lss] jo |y txtSearch ggime Wb g o,
S R

o yd 5,105 50 loj a5 5,105 o Sl 4 myText plo old &G &9 4b 311y documentText glgismo « DocForm
Ojlaw o0 yolB | gt pdpublic static Wygw & myText pulidd .09l o0 0010 Gluil documentText jlado
bl AL1S o yiwd DoForm.myText @ b 5l S o5 Oluogas 4

public static TextBox myText; //Declare public variable
private void docForm Load (object sender, System.EventArgs e)

{

myText = documentText;

}
WS o bl ;00 bl 4 Silies baid glail ) Camoguas SO (39 ,b 3l |y txtSearch Wl gio SearchForm
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public String SearchPhrase

{
set { txtSearch.Text = value;} //Write Only
}

Jb w5 o0 (B0ludn [y Cauogas ol Wilgh oo (S o0 Olmy| SearchForm )l diged S &5 Sl y wiiled DocForm
WS Az g8 055 90 53 oilendl WLy 4

ol 5 95
L oS o olml |y SearchForm jl ayos diges S (69 235 aoli p .09 o0 SUSDocForm pyd 59 aaSd &5 S
0d—lh (ylig ) (o B 9 IS (o0 (w2 |y (0 HOLS uiul cedle 90 b 53 S (203 S92 g0 diged w1 | J S
T (LSS (M-1F JLk) .S 0 0y SearchPhrase Cawogas 4 by SearchForm &% 41y (SelectedText)
P =2 (3= ddws 3l 1y DocForm o B adS oo ooliiuw] ouiulod SO pudasd g o Ol gl 1 sl gl Lo j0 oul oold

B-1F Jleo

private void btnSearch Click(object sender, System.EventArgs e)
{

//Create instance of search form if it does not exist
if (closed)

{
closed= false;

searchForm = new SearchForm(); //Create instance
searchForm.TopMost = true;

searchForm.Closed += new EventHandler (onSearchClosed);
searchForm.StartPosition = FormStartPosition.Manual;
searchForm.DesktopLocation = new Point (this.Right-Y:+:,this.Top-Y"');
searchForm.SearchPhrase = documentText.SelectedText;
searchForm. Show () ;

} else

{
searchForm.SearchPhrase = documentText.SelectedText;
searchForm.Activate () ;

}

}
private void onSearchClosed(object sender, System.EventArgs e)
{

closed= true;

}

gz 055 A5

S D yg0 Ay (GO E889 (G9TImS .ABS o0 LS [y FindNext 4eSd 59y Sl loj 0 ool Iyl oS #-1F Jlw

ol p Fdaio .05 o low (sl 4 IndexOf wio dluwgs b YL 4 LastIndexOf aio jl eoliiwl b 1y asew wilgd 0
S gS S H0 L 0y 0solify By > Comwlus Wilgi o0
F-1f Jlo

private void btnFind Click(object sender, System.EventArgs e)
{

int ib; //Index to indicate position of match

string myBuff = DocForm.myText.Text; //Text box contents
string searchText= this.txtSearch.Text; //Search string

int 1n = searchText.Length; //Length of search string

if (1n>:)

{

//Get current location of selected text

int selStart = DocForm.myText.SelectionStart;

Y.s
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if (selStart >= DocForm.myText.Text.Length)

{

ib = «;

} else

{

ib = selStart + 1n;

}

if (!this.chkCase.Checked) //Case-insensitive search

{

searchText = searchText.ToUpper()

myBuff = myBuff.ToUpper():;

}

if (this.radDown.Checked)ib =myBuff.IndexOf (searchText,ib) ;
if (this.radUp.Checked && ib>1n-))ib =myBuff.LastIndexOf (searchText,ib-Y,ib-));
if (ib >= +) //Highlight text on main form

{

DocForm.myText.SelectionStart = ib;
DocForm.myText.SelectionLength = txtSearch.Text.Length;
}

}

}

Sl 5 Slo bop y5-B-F-IF
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prd g Sz g8 b a0 slop 33 (595 ;T (9 Wil oo LT IS (0 Jos Jiumo jglas Lo, (S o0 Sl
0305 e 8 ol (e jaled Gl (g, g ol

Sl ol yod S plg—e 4 s Holl (Ggomiumer 02y (8 Jlo 503,18 K03 058 (59 (Somily ST (08 52 L
o= NET. 33 .89 omb oyl ' Sho —SIlo ably ilovicS sl 0,8 b ol aaly 5,18 5929 WS 0 g ol &5 g
3B o] Sl 38 51 glaiges Wilgi o 45 5,15 Owner ply Suwogas py8 .aubl e akuly S 51 5V Wilgh oo Jos
SV 50 0 le—0n Sho o35 JUo (gl . digis 0 0010 Wiguy Sho g STlo g 18 LS, cadly ol (55155 0 3l Ay .09 00l

WS o B LB Lo jo 1y TopMost pd S (yleie 4 SearchForm pudasd ay 3L Jos (o) .ol bled SIbo 0,8

9355 g0 3183 o 08 3laml 38 b ouid Syl s 8 Sy Oner Copoguas maliid s Ko ~SKlo alaly Sy

opagque opForm = new opaque ()

opForm.Owner = this; //Current form now owns new form

opForm. Show () ;

prd Sy o)lg0n Sho 8 sl JUsd Slo ST i a0 00 518 il o gy w1y 58 b ylS Jalad bl g
gf.lJa.ﬁés..\.'JGogﬁg,fb&Lo6&,9)34.9.9‘J.H.op)égé;d.'gfgo@so|)&op)3‘&h|o)éw.w|&b

ile go akaby lgi 595 95
301y o g sus Slau! Lo sbop 8 dod 45 3,15 OwnedForms ply & gmumsdS « SIlo o 48 Sy 4yl )50 <o jo
o b 31 =B e 9 w20 0 (L6 I S (512 1) YopForm g opForm Slo o8 90 ol o9 5 JUio .0 38 o0 0

S g0 b o8 B lais malhld (sl 1) (SgmanSS (Lol

opaque opForm = new opaque () ;

opForm.Owner = this; //Set current form to owner form
opaque opFormY = new opaque ()

opFormY.Owner = this; //Set current form to owner form
for (int ndx=:; ndx<this.OwnedForms.Length; ndx++)

{

myForms.Text = "Owner: Form) - Form"+ndx.ToString/();

' Owner-owned
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myForms.Show () ;
}
i:u“)_m e b Owner Cawogas (oS oo dlyl 1) Sho p 8 S sld SgModal slap yd 4z §1 bl acils as g

WSS 1,8 ally S
MDI (glap,s
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0,1 2 50 i Glodusr b baaduw (43,5 4 o ddbasow o gragmw 9 Wuw SO (P (3955 0 ;233 133 5 3L gbaais 35

sl8true p,bIsMdiContainer Cowogas cuwl ¥ bid (Cand JLSMDT Aol S slmy! gl oolB (WS s
g o0 cyuro ol oy A MdiParent Camoguas pudidd b aij 8 glap 8 000 ool
Capro (5l g0 Qg 0538 (S 8 ¢ jay Byl 10,10 HIMDT 48 Sy A4S WS 0 Ll paie aw A-VF KL MDT )8
33,8 slap yd (39,5 I e g Sl ol
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o contamer eI
File Edit | Window

Arrange Icons F9 |D|l|;
Cascade
Tile - Horiz
Tile: - Yert ice #: |
=0 x|

1 Invoicel
v 2 Invoices

[rvoice ||

Amovnt; I
e hd|
| Bl

g o0 ol 5T (oui3lw 50 315 Hgiwd B2yl SIMDT b @5

this.IsMdiContainer = true;
OS5 gl o Ol File-open b File- New yezxod File oo jl ao 38 SO Ol b uijé e 8 (o Hhi )
WS oo (B3ylade Iy (o MdiParent Cawoguas g uiS o Syl Wijyd pyd 3l diged S g3

invForm myForm = new invForm() ;
myForm.MdiParent = this;

mdiCt += mdiCt; //Count number of forms created
myForm.Text= "Invoice" + mdiCt.ToString();
myForm. Show () ;

S o0 Bl p 48 B Text Camogas 4 oyl 358 mamin o bl 1y 9 0l oo 1y 00 Sl | Glop 8 Sluxs yuiio S

MDT 0,8 9 g0 SO Slony|

S JBlas MDT oy 058 Gon ol plodli BB (glaro oy o e 9 55 9590 GLoghe (w52 (3N MDT (slap ¥ oy
P S olsuil g usjyd glae 8 ded (13 S und sl Windows (s S g Beyd 2b5L L Sbml glp File s

WO,lo wij,d
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oS 9 08 (o0 Jos gho LS e S lp BB e plgie 4 MainMenu (WS 109 o0 Slml S 9 51 (Lol (oo
lyMenuItems ploy ¢ygam—SdS Coogas S WS (] (590 jd+.0d0 o0 LiS g j0 1) g0 1321 45 MenuItem
g0 5132 Aol 1 oy L0 o ooliiw] goo 1321 (40 5 ABLS| Ay g0 il po ki Sl | (5l 90 AT BB c0 i lod
i 80 od Al 9y 3 00l b 31y gy (30 550,18 el (gL S5y 45 LT (y01s Ly iz dlo> yo (il yasiiino
ey p 1y VS . Net ;0 g slaom! la .S JLoo 1) 1e-1F IS 0 ol 0018 (g lod (ggi0 (30,5 dlowl & bgy o JLio
Ay lio jo Lagiwo dlow! 50 p3¥ (g pauBllanil Jg ccawl yioolw g iz pw VS . Net I coliswl b g oloxy| .0 15 puddlgs

Sylai el ol b

Yoo IF S

Menu Bar
File | Edt2  ‘Window 3 rg

Mew 4 5 Arrange Icons
o b iascade

7 Tile - Hariz
g Tile - Wetk

1 Inwvaoicel s Child Forms
v 2 Invoicez

el S (5 o Oy g 3221 g (ol (oo (b el Jgl alo yo

private MainMenu mainMenu);

private Menultem menultem); //File
private Menultem menultemY; //Edit
private Menultem menultemY; //Window
private Menultem menultems¢; //File - New

P Wigd o0 Slmy| S Gouijle JS18 0 g 321 9 (Lol (g

this.mainMenu) = new System.Windows.Forms.MainMenu () ;
this.menultem) = new System.Windows.Forms.Menultem("File");
this.menultemY = new System.Windows.Forms.Menultem("Edit")
this.menultemY = new System.Windows.Forms.Menultem("Window") ;
this.menultem¢ = new System.Windows.Forms.Menultem("New") ;

H5L31 132 g lgi 132 Nigdi on Ly gie 515 3l st ool (530 (o &2 3n 15221 (33,5 L1 b g il yo dubas s
a8 oo Slal 1y gl 3 (Gaie AT Wicimd MenuUTtems ¢y gumSdS 4 ouds

//Add menu items to main menu object
this.mainMenu).Menultems.AddRange (new
System.Windows.Forms.Menultem[] {

this.menultem),

this.menultemy,

this.menultemY}) ;

//Add menu item below File

this.menultem).Menultems.Add (this.menultems¢);

//Add menu items to Window menu item

this.menultemY.MdiList = true; //Causes child forms to display
this.menultemY.Menultems.AddRange (newSystem.Windows.Forms.Menultem][]
{this.menultemo, this.menultem, this.menultemY, this.menultemA});
//Set menu on form

this.Menu = this.mainMenu);

3l ass be oS (ol 0 axgi 090 ol OIS

WSS 0 ddloIMenultems (yguwsdS d ) giw (i b SO AddRange gAdd gbdasie o

' popup menu
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29559 olgne 4 gio 3T 5 50 W38 5 Wp s 5l Cowad S Sgi o0 el MAiList Camoguas & true cludil o
(. &5 g o0 Comd Vo-1F IS 50 YInvoice g Invoice)).aigd oold giled g

WSS B0 slado MainMenu o b1y p 8 gMenu Cawoguas o3 SO (59) g0 S 3010 51,8 gl o

S oS ol a8 o ol 8 g Wldoe Glusly ol p 1) e a5 canl bolay gy 40,5 o,l0l oS wulass « ol o8
a5 loj g2 o5 ol S (o0 i File-New (g9) SolS galawgr ouls by oluyg; SO (Gilasidy (5 a0 S g 00 lod
WS o Sl invForm 3l diges S 09l SlS g0 (p] (59,

//Following is defined in constructor

Menultem¢.Click += new System.EventHandler (menultem¢ Click);
private void menultem¢ Click(object sender, System.EventArgs e)
{

invForm myForm = new invForm() ;

myForm.MdiParent = this;

mdiCt += mdiCt; //Count number of forms created

myForm.Text= "Invoice" + mdiCt.ToString();

myForm. Show () ;

}
ko iS4 30 Touzmo 15 MDT 55 i 53 (glap 8 ams oo 03lal Lok &1 45 5,00 (90 5 ege 195 (59, Hindow 4k 3

0955 oylol sl Jlgy ¢ Jgoxo gy a Lovsslod pudaid 31 oy oS 0 (55kw 00ly 1y Joe (pl 31 00lw p 48 S LayoutMdi
S Slml 1 oy

private void menulteml Click (object sender, System.EventArgs e)

{
this.LayoutMdi (MdiLayout.ArrangelIcons) ;

}

private void menulteml Click(object sender, System.EventArgs e)

{
this.LayoutMdi (MdiLayout.Cascade) ;

}

private void menultemV Click(object sender, System.EventArgs e)

{
this.LayoutMdi (MdiLayout.TileHorizontal) ;

}

private void menultemA Click(object sender, System.EventArgs e)

{
this.LayoutMdi (MdiLayout.TileVertical) ;

} S oo S po 1y 33,0 b, Touze LayoutMdi wie & MdiLayout cawlbvo o yleid Hlado ;59,5 5,y b bae
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Azure Background

Wiehite Background

[T Caze Sensitive Direct
i Beige Background
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&9,y 1) ContextMenu J S (oS o0 oolisiwl VS.NET ) 81 .cawl MainMenu S ol s cdduo) (ga50 S olx
OO 3 diged S S (oo (g IS (Smnd & ygua ST 0 WL ) Lgie 5 (e sokas g oS )8 SO
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private ContextMenu contextMenu); //Context menu
private TextBox txtSearch; //Text box that will use menu
// Following is in constructor
contextMenu) = new ContextMenu() ;
// Add menu items and event handler using Add method
contextMenu) .Menultems.Add ("Azure Background", new
System.EventHandler (this.menultem Click));
contextMenu) .Menultems.Add ("White Background", new
System.EventHandler (this.menultem Click));
contextMenu) .Menultems.Add ("Beige Background", new
System.EventHandler (this.menultem Click));

Ogu 20 0310 S J S ol 4 JyuS S ContexMenu Comoguas aubild (galwgs 0ol JolS Gg0

this.txtSearch.ContextMenu = this.contextMenu);
olu— g, o0 o lol Jlgy gswo 5 3l 69 ¢ SWs' L g ¢é)f 2B g «Sgu o &l txtSearch g9 Cawly SO
g o0 (Slgl

private void menultem Click(object sender, System.EventArgs e)

{

//Sender identifies specific menu item selected

Menultem conMi = (Menultem) sender;

string txt = conMi.Text;

//SourceControl is control associated with this event

if (txt == "Azure Background")
this.contextMenu).SourceControl.BackColor = Color.Azure;
if (txt == "White Background")
this.contextMenu).SourceControl.BackColor = Color.White;
if (txt == "Beige Background")

this.contextMenu).SourceControl.BackColor = Color.Beige;

}

' context menu
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Alpha Draconis
> Magnitude; 3.67
= 310 Light Years

V=P Jlio

public class StarMap:Form

{

public StarMap ()

{

this.Text = "Star Search";
this.Width=s¢-::+;

this.Height=YY:;

// Place image of constellation on form

this.BackgroundImage= new Bitmap (@"c:\dracoblack.gif");
// Add name of star on Label
Label star) = new Label();

Star).Location = new Point (YAo«)\Yo);

Star).Size = new Size(1:+:\1);

star).Text = "Thuban";

star).Tag = " Alpha Draconis\n> Magnitude: Y,iv\n>"+ " y): Light Years";

star).Font = new Font(star.Font, star.Font.Style |FontStyle.Bold);
this.Controls.Add (star)) ;

ToolTip toolTip) = new ToolTip();

toolTip).AutoPopbDelay= Yo++; // Tool tip displays

// for Y,o secs.

// Tool tip text comes from Tag property of Label
toolTip).SetToolTip(star), star).Tag.ToString());

// Add labels for other stars Etamin and Gianfar here

}

}

211y T RemoveAll e g aid,S |y JyiS ToolTip ;3 diged S ol o yiaS SOTOOLTip ke wuki (ly idgd
29 g H0 ToolTip didy duzxo (&3 ylado gl [y SELTOOITIip dio Ly § SuiS'

Help 4oSo 9 \F @ &wl-Y-0-1f
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P& K rorod A0S o0 p2lyd pyl5 bawgd VE (010 HLLS 6K Control . HelpRequested dlaygy 40,5,
L2, oS —o S5 =85 S (59 Help slod S 1 oolasw! b (gwsiw 9 00,5 SCUS 0,8 YU o Help 4oSd (g9,
SUSOUVE PR | £ | g LSV IS W

WOgu 20 0010 guled ) Wleoguas pudasd LHelp oS

Do 48 false |yMaximizeBox ¢MinimizeBox —
220 5l ) 9

S 4l 48 true |yHelpButton -
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this.date.HelpRequested += new HelpEventHandler (ShowHelp) ;

this.ssn.HelpRequested += new HelpEventHandler (ShowHelp) ;

this.ssn.Tag = "Enter as: nnn-nn-nnnn";

this.date.Tag = "Enter as: mm/dd/yyyy";

private void ShowHelp (object sender, HelpEventArgs e)

{

Control reqgControl = (Control)sender;

// Technique ): Use tag associated with control

MessageBox.Show (regControl.Tag.ToString()) ;

// Technique Y: Link to specific text within a CHM file

string anchor = "#"+reqgControl.Name;

// ShowHelp invokes a compiled Help file

Help.ShowHelp (reqControl, @"c:\ctest.chm", HelpNavigator.Topic, "customers.htm"
+anchor) ;

e.Handled = true; // Always set this

}

9 A0S oo S SNy 9y E989 ylo) 43 1y Hoygils J yiS 45 sender 1S oo <l yd logS T 90 wlaygy (GousaS oyl
ool ylis gl uSlei o0 Handled Cawoguas 8,510 |yMousePos g Handled Cawoguas 9o bid HelpEventArgs
eSian 038 6951y walo Coxdgo 45 Cawl Point (goold 45 SO MousePos .Sgu odlasiwl Cawl ol 0,101 a5 golang,
Dl oo w2l )8 1 SoS WleMbl Help yio Gl Cya (uild ol 3l ooliswl g Jlad 50 auseid b wto oy 085 0
S5 (52 7l 5 (g bS50 il HE1p pliy lsie 4 1y J 55 5 Tag capoguas «SaiSS (gl Jlio o2l 39
J510 50 05191 .00 0 colisiwl 1y J oS 0l aS 8 o0 HUG HTML J 1 &G 51 (s g lod gl |y Help. ShowHelp wko
a > ez Hlopb sy SO Gl |y Axio ;o (uaw 0S5 0 gxsums> |y Customers . htm axéw Ctest.chm J
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L oo Jslols Help o bl yiules glp |y OverLoad ¢paie of .uwl Help (wilS dio (y ydwie ShowHelp die
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// URL may be .chm file or html file

public static void ShowHelp (Control parent, string url);

// HelpNavigator defines the type of .chm file to be displayed

public static void ShowHelp (Control parent, string url,HelpNavigator navigator);

// Displays contents of Help file for a specified keyword

public static void ShowHelp (Control parent, string url,string keyword);

// param is used with HelpNavigator.Topic to refine selection

public static void ShowHelp (Control parent, string url,HelpNavigator navigator,
object param) ;
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namespace Products

{

public class ProductForm : System.Windows.Forms.Form

{
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// User Form derived from base class Form
class NewProductForm: Products.ProductForm

{
VS.NET ,51.0ulo Iy aly S &ilgis b ooy ADCFormlib (2,16 daowl & gl SO b JbLolS (ol als> jo o

102 = oloyd s 50 9 usS colaw!  Lwowl (i (gl 1yAdd Reference &y 38 Project oo )l o0 )00 1)
g o0 e8laiwl reference

csc /t:winexe /r:ADCFormLib.dll myApp.cs
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private void btn) Clicked(object sender, System.EventArgs e)

{

ButtonClicks(); // Have virtual method do actual work

}

protected virtual void ButtonClicks ()

{
this.Close () ;

}
D410 81099, 40,5048l glp 1y 345 uS g uiS 0 Override |y gjlxo A w0dd Gl o9

protected override void ButtonClicks ()

{

// Code to perform any data validation
this.Close();
}
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' StatusBar * ‘
B »{ MenuStrip
— ToolBar * ‘
r - StatusStrip
— TreeView ‘
V=10 Jaus
o g Syl Jres

Yy.



399509 o8 oS pro Sl Juad

™m

Olome o Text Camoguas .abs oo oLid o8 (59) 4SS S
WS (0 (S |5 4050 (59,

0,10 o LSS 50 gl b oo 9 ol pod a3 Slss! Hols S
18 LIS AeSo SO Wygee w1y sl HolS ylgi o0
CheckBox).Appearance = Appearance.Button

0315 o8 12 31 B jo Ol o5 S ol o 4 ListBox

239 903k Comd S 50 (S HOU Sy A5 (oS SRS
——S5 5 |y ListBox g TextBox J =S g8 Gluogas 0,08

.»).15‘50
Sladly bosls gules glp J S o9 e DataGridview

DataGridView .dgmd s Juio ji 031d ol 4 o .cowl

ol DataGrid cuiwls g cowl ovwlNet Yooy

S 0T 0950 )0 (292905 SBaSS guiveg S sl Vel
A2 0yl 48 00 puF 30 sla ] oS Bl o anils
Ol -0,10o0 a5 1)y gl 1 ygmansds S B0 5iS o

9ListView (ToolStrip yezed 2 J S bwg yglas
.Ogu o0 odlaiwl TreeView

IS Sy 3l ool gogani b J S Ky Slygins o5 (Gigko
B (o0 T |y

a0 8 10 50 1) eolaw sLil L yg—io Sl (S0
WLl it ol wlidas (T GBolyg) 5 Sluoguas
5518 o0 jlme 1) P! (g5lwid po 9 505

St (b 5o 45 Wbl bl glaSd B Sy Wlgi e o
A2 om0 il [y ] (glpodls pld y 5 g cikisko 00ld WS
0,18 3929 595 T & yguas Lodls WlB i Lo (4ol

O S o o 5 S (gl 005 3 ke ptanmas Sy
CewlMainMenu JyioS cpiils

G909, (sl oblie ok s oanlina BB 5,5
il il 0ai 3 gLod g dilgd b sl J piiS

O g 1y Lo J iS5 Silogil oy FlowPanlelayaout
TablePanellayaout .d=S o o=y sog0c b A8l

W (o0 Gl Al S o 1) b s
S0 e 8 lwilicwl GlacdB b polai (5, ol
onSe (585 518 095 41 bgypo Wlpogas I (pdn 39,00

& sl SIS S a5 ilo;
ool HLiS yloj o b W 0
S— ESC Lo Enter oS

S 0 35T Sl

L S b0 03l )8 &
oS Ol 1y ady 35 W

oL 1y Pl
...\.baso

9 TEXLBOX & peeSloc
o2l =8 o= o |y ListBox

J)Lw‘so
B

2 59 1) Lwosls

WS 0 (6w (glasds

WS (o0 G09S |y L] S

Iy yabad 5l ¢ygmm—ds S
RS RUYRYIRTS

b Ay haogi LS
a5 o adlsl

ol 1y oS! 51 Connd S
g obes! Ll 51 6 s

1y 0010 o3l 415 9 ools eME!

BLsl p,8 S @ g0 SO
.».\'»S‘;o

WS (oo g9 S |y ] LS

Dy o0y 0 1) gl SO

Button

CheckBox

CheckedListBox

ComboBox

DataGridView

Gridview

GroupBox

Imagelist

Label

ListBox

ListView

MenuStrip

Panel

FlowPanlelayaout

TablePanellayaout

PictureBox



SQAWVYIISY — 005 dosl il = C oung giholi o

.é)'l.m‘so ﬂ.leS ‘) ‘_}*&9 °)'|"b‘| J‘““"" 9

byl 312055 5l Ko 45 98300 Ghaled S ple g5 Sy Ol 1) Jone Sy 2y ProgressBar
W3 oo )5 aly Bl o azed Jos S B o
B o (sl 1y jouing 990y 4S8 Sy ojlal )l am J S ol RadioButton
Ay 35 e ol 3o 0
@S ol 1y (SO
Iy ey Gl eddled Gledb! gl glp cdlo Hle SO Gl 1y LOB ;I acgommo S StatusStrip
Dilwiee pplyd malyd aolip S Sl o le
..A.'»S‘_;o
Slesliwl b.opdwn |y Jas s b ST (689,9 S Wilgs 0 B ypdy oo ly 303l 59959 TextBox
Cls pdass i1 Hlgs yaue OlolS (4l o0 ol Sluogas
0,5 el |y oT ilgs hid codgumo g b9,
SBas (0,5 A8l (o )y 9 59,5 3L ez GFlbes S glro 5 wiiles | Laosld Treeview
WS (o0 (Gl 1) €353 50 o )5 (40,5 (5 9 05 RESIPPRR-A PCE

Olg—e Lo 8 $T)LS g Jooro sl Sluoga s 51 5 p baiid gl od (ow) p 3233 yaby b J 08 sy o 5o
N gl 0

Label g Panel GroupBox Button by wM-Y-10

Button _wM5-)-Y-10

a3 L (glos SalS' a5 40> (Jgoxo jolu .l Cadlad S g9 (5l 035 S Sl JolB (g (9 Jgere AeSS
Syl o0 0,180 Bl gy 00 6 yI0) ke S alwgr Sl gy (pf AT B oo Fwly SIS Sl gy SO (S Ly L wls

Constructor : Public Button ()

S 19550 3 AT (50 ot [y (5T (g (AaTS Text Comoguas a0 o0 Slm! caumz 32 (39 4iged Sy WS (! 0w

ool dmnS'> Aoy (mt (593 9 S, 3010,1)8 (5l oo Tmage Cumoguas .38 iy yxi 4eSs o (5l (o s Sls
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g Flatstyle.Standard Flatstyle.Popup [Flatstyle.Flat :5,u8 jlodo )lgs ulled o Flatstyle
WS 0 ol Blo aeS's S Popup o885 o0 sl | Blo 4oy SO Flat 4938 .Flatstyle.System.Standard
WS o0 S y3 405D S Jole poiaanw S b cowlio System .gub oo gom dw ] (595 3 el oxidy b Jo
Sl paad i SO olxl gl Image . FromFile & .08 oo (yudi 405D 59 (xd,5 1,8 6l p (5905 :Image
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button).Image =Image.FromFile ("c:\\book.gif");
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00,5 o0

button) .ImageAlign =ContentAlignment .MiddleRight;

WSS 0 ptieo ContentAlignment polie jlsolswl b1y wSe (g9, (yo Joo :TextAlign

Button gbolasg, 30,5 o,lsl
L Enter ads 0o jLid o (gl 4050 SCLS alwgs 100 5 by (sigy (i 4 wilei <0 4053 Click olaygy SO
w0 yiond ddS g ALt Sy wldS (yol0 LS L L SpaceBar

S 525 o dskid 900 Sl J i Text Copoguas jlade 6bo 5SS 51 oS 51 Jud & (3103158 b (o yiasd ks’ Sy
WS o0 Sl Click olaugy gl Slag gy eudaS o410l G g w0 yl,8 CI,y ol e e alS (S 0 (Dlel aoS's

Button btnClose = new Button();

btnClose.Text= "&Close"; // Pushing ALT + C triggers event
btnClose.Click += new EventHandler (btnClose Clicked);

// Handle Mouse Click, ENTER key, or Space Bar

private void btnClose Clicked(object sender, System.EventArgs e)
{

this.Close();

}

B3 Fy i bl ] 59y T 90 AT T yge0 30 (> WilgT oo 4eS Click Slaygy A vl AblS dxgd

Enter gbauds jolo jLid b aaSd Click dlagg, &5 &iiS o asiue CancelButton g AcceptButton Gluogas
g yESC L

Dy oo [y 258 HTCHICK Oty g) 45 aelS oudild’ 6/ 4050 (55, Iy o5 CaANCEIDULLON Covoguas dzgi
S 0 p B ESC Ul dhewgy 0,2l K s (T 00l gy S0 o]

CheckBox wMs-Y-Y-10

31 (5 bl (lgi o0 a5 RadioButton SMS .5 Gl ) o8 SO (59, a5 3l cus i S (lei oo J S ol b
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Constructor : Public CheckBox ()

O SO 010,148 Tmage g Text Gluoguas .0gd o0 dlou] 0djlu Jawgd cams o (y90y g ouls Clais! il Hols SO

CheckBox ;alb s

L (pgas S ) oo boasd Jldo (o bl jols SO O jguas 10598 o0 0018 gl lod Saaw g0 50 ©lil gla ol
pebisd o oS ol (ol ouls ol il e..\.oT;.g SS9 0ads Ol sl Blo (S1) Jurdg 90 aoSd SO O yguas
=5 &5 .09 o0 plxil Appearance.Button b Appearance.normal jluade g0 3| (S 4 Appearance Cuwogas
S o ol l 1) Y10 K 50 0ul 000 giu lod bl Hols” g0

// Create traditional check box

this.checkBox) = new CheckBox () ;

this.checkBox).Location =new System.Drawing.Point (V+dY¥+);

Yyy



SQAWVYIISY — 005 dosl il = C oung giholi o

this.checkBox).Text = "La Traviata";

this.checkBox).Checked = true;

// Create Button style check box

this.checkBoxY = new CheckBox();

this.checkBoxY.Location =new System.Drawing.Point (Vsd&-);
this.checkBoxY.Text = "Parsifal";
this.checkBoxY.Appearance = Appearance.Button;
this.checkBoxY.Checked = true;

this.checkBoxY.TextAlign = ContentAlignment.MiddleCenter;

Vo1 Sl

Favorite Dperas:

W La Traviata

Farzital !

RadioButton  WwM-Y-Y-1

S ola7 o0 L 09,5 b 33 AT slidkiun! &g (S oo Jok ol 315 s 4 ol bl J ;08 Ky RadioBut ton
! Ly G, Sy 50 39390 J 50 cprokir Jolih 09,5 Ky 10,5 bl 1) 3590

Constructor : Public RadioButton ()

A2 o Image g Text Gluwogas .0gd o0 Sl ovijlu lawgs Soo gad (yguy g ouid ol RadioButton &

4SS b Qlil o5 wlive (Fluogas diws (2929]) 4SS a5 .55 1,8 05 )L 50 paal U L (g S oo SO

Flatstyle gAppearance :digd oo <y

09,5 Sy 33 29290y aess (yols,l 3
iz Sl 00 ko (g yms gt ol LgsT 31 o Laid ki oo 0501 03,5 (K5 45 41555 51,5 o199l (sUo4aS
w2l Loy 5k G obul sy <o b S Ll oy )5 0 )Khos 4 5L 4L 50 .03 )10 5L5 (292915 4055 09,5 00 ((glasy ¥

BUGK| VR

Ailgi om0 45 WlS o0 Sl | alizko S aw g Ao Cly pglai GroupBox gPanel B,k by J s el
i) Climy 3 guai SO A5 GroupBox &9 (59 (2a00l) GanSd (1ols 1,8 V-0 S .acnd dgue | p 8 SO ol

VR IR WA PR K

Y-8 Jsis

YYY
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&= 9 99— =0 ooliiwl GroupBox Jy6S (595 29200y sBaeSS (4010, ,8 gl a5 wdd 0 Ayl (guS axkad V-0 JLio
B3l oo Bl 1y LT o9 003 eSS Cully 3 guas 4SS

8 opera Picker

-V Jle

using System.Drawing;
using System.Windows.Forms;
public class OperaForm : Form

{

private RadioButton radioButton);

private RadioButton radioButtonY;

private RadioButton radioButtonY;

private GroupBox groupBox);

public OperaForm/()

{

this.groupBox) = new GroupBox();
this.radioButtonY = new RadioButton () ;
this.radioButtonY = new RadioButton() ;

this.radioButton) = new RadioButton();

// All three radio buttons are created like this
// For brevity only code for one button is included

this.radioButtonY.BackColor = Color.Transparent;

this.radioButtonY.Font = new Font ("Microsoft Sans Serif", AYOF,
FontStyle.Bold) ;

this.radioButtonY¥.ForeColor =SystemColors.ActiveCaptionText;

this.radioButtonY.Location = new Point (\¢, A+);

this.radioButtonY.Name = "radioButton¥";

this.radioButton¥.Text = "Parsifal";

// Group Box
this.groupBox) = new GroupBox();

this.groupBox).BackgroundImage =Image.FromFile ("C:\\opera.jpg"):;
this.groupBox).Size = new Size (\Ys, WY);
// Add radio buttons to groupbox

groupBox).Add ( new Control[]{radioButton), radiobuttonY, radioButton¥}) ;

}

S Backcolor .0g—b o0 0310 ;| 8 Color.Transparent (g g:9ly 4053 Backcolor Cauwoguas 45 oS dsgi
Slail gm0y 4SS as Ky b 5.0 08 0 1y 395y J S S0y o] AT (oo (9 ] 00 Sguio o gua

YYO

WS o0 ylUes 1y pguai g aid S |y GroupBox J i8S Backcolor ol g eald
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GroupBox wMWs-f-Y-14

Jw 50 4 jehilon .o 0 I8 095 Gl i (yguansds Bl ,bl jo auiils SO a5 Cuwl B,b 208 G GroupBox
Sl ey g cwbio g, SO QT Lol 0 gu 0 ooliiwl (g1l BaoSd gusueg,S (5l p dsl oT Wl eolo yLis LS
slado 4 T Enabled cumogas o010 518 (Jlio gly ol o8 G (59 o 41 Lo o (S0 35S < ko 3 (GBI ko3L

30,5 o0 Jlad il 09,5 oS sbo S aod False

Constructor : public GroupBox ()

30 )5 50 3l (3T 0033l bruwgi' Juuy Voo g5yl 5 JuuSy Yoo (556 b 0l (9 GroupBOX Sy o2 8 st sok

Panel MW-0-Y-10

J=ieS aeds jlow— oT SCP- P - SW) | B 9§ JUST | B PUUW N L g R GPrY SU gy JURE S TRE JU- W RN UV v, L ae)
BDyl8 1y il bl g Cawl ScrollableClass (WS jl &8 &G Lol .cuwl GroupBox

Constructor : public Panel ()
By it 9l sl by 529 T (pil53) UlgF &5 WIS g0 Sl Al (90 5B Aol Sy (S (3 50 s
00 )5 (o0 oudlino JB 0,3 (59, 450 yek 0 S (0 1) 995 By (Gaine (g STy Panel
59> LT 51 (oS A1 3550 50 (s s U s gidali 3 il oyl Jliicn Iy Sy B Panel 9 GroupBox (92
€ oot
S,lei Panel WS a5 Jlo 50 cadl ailols sualive B8 ylgie S wilgi o0 GroupBox
4S .00,5 o (roBorderStyle Cawoguas b Panel auils oo o0 Lo bl S dlicwod GroupBox e

2%l Borderstyle.Fixed¥D Borderstyle.Single Borderstyle.None &ilgi 0 OT Hlade

O g Panel J S Autoscroll Cawogas (30ld I, True b aSdls 5o o lai il 33 &l GroupBox e
WD o0 o) 3 Slogil

Slouds a5 Gloj (Jdo mod a1 .00 0d Slpalion (SS9 BB 095 (59 B S mudiid b y0lo,l 8 gl Panel e

S (695 lrael g oy . Canad (S dlicod (] Lol (09l o0 soliiw] Wbl e 215k o) 4o b oS

9o NET. L J 565 (obgy obm! 5l (Gl sl S (o0 g 12l o o 3 (S s 58 a8

:..\_L.Lfso W.Ja.u J.utoy‘ Oy |) 055 ‘SLQJ)JJJZDB ..\.L.‘.Sso 6)1'&’)‘ Panel )| e\S..\JSGo QW d).b
.TableLayoutPanel g FlowLayoutPanel

FlowLayoutPanel J.c5-£-Y-10

a2 0 ylis FlowLayoutPanel jleslawl b1y b oS 51 gusoz b SO F-10 S

f-10

F = 10l x|
B uttar 1 | B uttar 2 HTEHtBDH Button3 I

YYs
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BLSl s aS FlowDirection Camogua—s 0,10 50),l b Camogas 90 9 wolyly yauw oddjlw SO oolw J oS ol
S50 w43 w53,8 sla s LT 45 A0S 20 xo WrapControls Cuwogas g i oo cyro Iy B,k 4 by J o0s ol
g sigS o S Jolo b wigdh Jaiio

S o a8LS| ol o guwSds 4 ]S g uiS o oln| FlowDirection & pj oS axkld

FlowLayoutPanel flp = new FlowLayoutPanel () ;
flp.FlowDirection = FlowDirection.LefttoRight;
// Controls are automatically positioned left to right

flp.Controls.Add (Button)) ;
flp.Controls.Add (ButtonY);
flp.Controls.Add (TextBox)) ;

flp.Controls.Add (ButtonY) ;
this.Controls.Add(flp); // Add container to form

9 Widuw—d TopDown gBottomUp, LeftToRight, RighttoLefts,lg—s FlowDirection byl ggi glacl

Cowl Le£LTORIght & (9 gy yliie

TableLayoutPanel J,u5-Y-Y-10

Cawl TableLayoutPanel b G colisw! Jols a5 uad oo L 1y glasald gusuz b 8-V JSb
010 S

_ ol x|
Button 2 |
iTEHtB ox Euttand |

39 08 o 8L ] A 1y B JLio J S g olod g WS 0 Syl TableLayoutPanel Ky oS axkd oyl
Jolow 72 ;99 Tnset ddls S S0 99,18 (ygiw 93 9 lauw 99 (AUl (Guug )b &5 39800 (i S3b Olooguas

g oo a3LSN (il 4 Vb g Coml)y 4 o Sl o)lgen a8 .0 00 0
TableLayoutPanel tlp = new TableLayoutPanel () ;

// Causes the inset around each cell
tlp.CellBorderStyle = TablelLayoutPanelCellBorderStyle.Inset;

tlp.ColumnCount = Y; // Grid has two columns
tlp.RowCount = Y; // Grid has two rows

// If grid is full add extra cells by adding column
tlp.GrowStyle = TablelayoutPanelGrowStyle.AddColumns;
// Padding (pixels)within each cell (left, top, right, bottom)

tlp.Padding = new Padding (\\.fd) ;
tlp.Controls.Add (Button)) ;

tlp.Controls.Add (ButtonY);
// Other controls added here

Sl S digSer by 9 W plans il gy 1 yguo 4O IS o0 (i (3 el GB35l b jlews GrowStyle Comoguas
S o AL d iz gl S ymiiS 0933l (6l y ygsiw S AddCoLlumns e (Lo oyl 30 . Wiguls adl! ] 4y o
WLS! L il ool g a5l 45 ygu0 50 g I None a5 Jyguo jo .awd None g AddRows ;500 glaas 38

R Y SR 2 PRV JUL g

YyYv



SQAWVYIISY — 005 dosl il = C oung giholi o

Label LoMs-A-Y-10

D9 00 ooliiwl 058 SO (59 (Shwoyl CleMbl (3,5 aSLSI (5l WS (1
constructor: public Label ()
gl o0 ooliiwl conz g B g3lwln 9 Ly (gl TextAlign gBorderStyle Jdmage Gluwogas & p

WSS o0 Sl 1y £-10 S 50 oals ool OlW ez gy 3y oS

Label imgLabel = new Label();

imgLabel.BackColor= Color.White;

Image img = Image.FromFile ("c:\\rembrandt.jpg"):
imgLabel.Image= img;

imgLabel.ImageAlign= ContentAlignment.TopCenter;
imgLabel.Text="Rembrandt";

imgLabel.TextAlign= ContentAlignment.BottomCenter;

imgLabel.BorderStyle= BorderStyle.Fixed¥D;
imgLabel.Size = new Size (img.Width+)s, img.Height+Yd);

510 Jsi

— Imageflign= ContentAlignment.TopCenter

— BorderStyle= BorderStyle.FixediD

Rembrandt — TextAlign= ContentAlignment .BottomCenter

SIS S 51 b & codle (4310 1,8 9 True a o] (B3 lado b .l o SLiTL Sluoguas 31 Sy UseMnemonic
L 9,10 Sum& jludiio cumz 3 S ,5T (o (gl oS Sl | (cuw yiwd dlS SO Wiyl o0 commn p TEXE Camoguad )3
83,8 o0 Jiiw o] 4 (P ALE-S glaaads ols HLid

TextBox g PictureBox b | o5-Y-10

PictureBox  wMW5-)-Y-10

ol 99 0 03lisw! PNG b GIF JPEG metafile (Icon bitmap oygzed .y obai siwled gly PictureBox J s

=1l 9 12l Gloj 5o 1y J 508 Camdgo pudi g 031wl ki 215k g 152 loj 0 S Ll g Canligy J 08 SO
0,10 o0 jlxo

constructor: public PictureBox ()
G o9 o0 pudisd ol SizeMode Camoguas 45 (Image = null)ass oo olbwl JIB wSe (o5 SO WS (! (gous 3w

Dg 0318 i lod ol o Cuow Y aligF j0 (s gual

eS|y ol alas 0018 pulod e jolS jo 45 (g gl Image .Cawl SizeMode g Image QT SLbT oo guas 9o
1090 0010 Llwall PictureBoxSizeMode (obylod g5 slac! jI S 4 Wilgd o0 ol WSS 0

g o0 03105 oB w9 guai LPictureBox:AutoSize-)

WOgu 20 0310 (g LS S yguo 5O 9 Sail 0 0818 g led o5 lawg jO pguai iCenterImage -Y

YYA
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Og 00 0019 (b1 LS Wyguo )0 99 5 o0 51,8 o Ceomw Wb AdgS 53 p gl :NoTmal Y
20,8 Cawlisio oS L B gl 0 00l b 0uls K55 pguai :StretchImage —¥
S 455 gl S a8 ke yOl5 dw 0,8 (59 3] S oo &il,l Iy PictureBox J S b S 5l o5y V-1 JSb
S5 J=ls S5 paad 59y ) 4S5 Gloj 0,10 Jol pgai Juled gl SHp e o5 S 9 S pr gl
Dguls o0 0015 (i lod 53 y1.guad S 0

V-0 Sl

ﬂg]nrt Yiewer

Clear Image

Camoguas Hlado pudass b DoubleClick oldygy @ 4 ShowPic slasgy euddS o)lol .cawl zdlg Y-¥ Jln ;0 39290 0S5
S ool Al Az gi Lapd o LIS ol wSe S g5 WS )0 095 g0 gl 44 S,y PictureBox J 08 Image
L)siloads piSaeS Silogil johy « S5 e5 ke 51,015 b ol cawlisco gl 9 WislobigPicture o)luil ol pglai
.(SizeMode Caumoguas pulidd

Y-10 Jtw

using System;

using System.Drawing;

using System.Windows.Forms;
public class ArtForm : Form
{

private PictureBox bigPicture;
private PictureBox tn);

private PictureBox tnY;
private PictureBox tn¥Y;

private Button btnClear;
public ArtForm()
{

bigPicture = new PictureBox();

tn) = new PictureBox();
tnY = new PictureBox();
tn¥ = new PictureBox () ;

btnClear = new Button();

bigPicture.Location = new Point (4., ¥);
bigPicture.Name = "bigPicture";

bigPicture.Size = new Size (\#+, V%+);

this.Controls.Add (bigPicture) ;

// Define picturebox to hold first thumbnail image
tn).BorderStyle = BorderStyle.FixedSingle;

tn).Cursor = Cursors.Hand;

Yva
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tny.Image = Image.FromFile ("C:\\schiele).jpg");
tny.Location = new Point (A, V¢);

tny.Name = "tn\";

tny.Size = new Size (&f, 0f);

tn).SizeMode = PictureBoxSizeMode.StretchImage;

this.Controls.Add (tn)Y);

// Code for other thumbnails would go here
// Button to clear picture box

btnClear.Location = new Point (\Y#, 14Y);

btnClear.Name = "btnClear";
btnClear.Size = new Size (AA, Y¥):;
btnClear.Text = "Clear Image";

this.Controls.Add (btnClear);

btnClear.Click += new EventHandler (this.btnClear Click);
// Set up event handlers for double click events
tnY.DoubleClick += new EventHandler (ShowPic) ;

tnY.DoubleClick += new EventHandler (ShowPic) ;
tn¥.DoubleClick += new EventHandler (ShowPic) ;
}

static void Main ()

{

Application.Run (new ArtForm()) ;

}

private void btnClear Click(object sender, EventArgs e)

{

bigPicture.Image = null; // Clear image

}

private void ShowPic (object sender, EventArgs e)

{
// Sender is thumbnail image that is double clicked
bigPicture.Image = ((PictureBox) sender) .Image;

TextBox wMW-Y-Y-10

wluogas | golasi 93,10 (b 2Lb (59) o Comogas Wiz &5 Cunl lul 568 S TextBox glubl J s
ool 31y ool (o3l STy 9 Slg) (SLBONIS 010 bl Alruwg OUiRS drugi S oo S Iy ol (glgizne
WSS (0 J A5y (S 5ol 50

constructor: public TextBox ()
gmis g0 0010 il T 41 LByl Cigh 3 K5y g 0 y1hye0 cyie L Ky AT Wi so Sl TextBox LKy «pudS i3] o0l
41y Ll 9 0 pdy o0 SIS (pols Sluasi 45 3,5 Jod ad iy oo 0uiiS o001 Yol Sy 4y 1y J 58 plgi o0 (Sl &
S g0 &l 1) T Sluoguas 51 (B A-ID S S (o0 @il by by sl e

A-\D JSuis

Yy
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CharacterCasing: Hone, Lower, Upper

EgPuetry Yiewer B ]
In %anadu did Kubla Khan * )
a stately pleasure dome decree, <— TextAlign: Left, Right, Center
Wwhere Alph the ran «——— MultiLine: true
SelectedText
SelectionStart: 74
SelectionLength: 12 ScrollBars: Hone, “Yertical, Horizontal, Both

58 o0 I8 (S jolS o S AppendText o g Text Comoguas )l ool b

tPoetry.Text =
"In Xanadu did Kubla Khan\r\na stately pleasure dome decree,";
txtPoetry.AppendText ("\r\nWhere Alph the sacred river ran");

Camoguas A5 0 G S oo o )oLS gle—ixo i | 45 CwlReadonly (TextBox | codo Camoguas
WDl 20 puddid (jgue dodS S g’,m) P e S 4 jols 518 b ST 0 5 Scwlo (gl 0 PasswordChar

o g 4y CAlS 50 b ST g e gyl

ol 30 s 551z W gi Yol A9 20 S o0 03D 0010 UL ST 4 1) TextBox Sy gosls a5 Gl
Iy AcceptsReturn wedSéw o ki TextBox Wluwogas & 51 .(plaw w4 Cld 9 281, wilod) bl ouuis duuari
o=l b0 puF o0 0093 Iy 5 bawgi Enter auls oyols,Lid TextBox wudd I8 False Iy ol jlade )51 .cdl vunlss
$9) 4050 S 4 o8 AcceptsReturn Cawoguas o Jloj haid .Cawl 0uiiSol oS adlgo (b Camoguas (ol ol 3529
True o o Multiline Cawogas g) sl ool pudass AcceptsReturn (81,008 s HI5 (bl ool pudass 0,9
AT o0 Cl yo wus b Sur\n) TextBox\) dgub els jLid Enter wulds a5 Sloj (aisl

=0 Ay il (g pwd jO (19 90 .05 o0 ) awleSl o pw a4y S0 0,5 o 0l 4 1 s dnwgs Jos o

oylol o Jol Jogy 0msS gl il | L@T oy 30 ST 0 S d 5 B b aid )5 1, oudS sl b 00l (40,5 3519
Dy HI0 aulS axio slas gy cusss’

// Set up event handler in constructor for TextBox txtPoetry

txtPoetry.KeyPress += new KeyPressEventHandler (onKeyPress);

private void onKeyPress( object sender, KeyPressEventArgs e)

{
if (e.KeyChar == (char)i¥) e.Handled = true;

}

Ao 35k 319959 Gl Jos o] g o0 S el (S Ol 4 r\n\ o a8lsl jIHandled 4 True ylude gyols b
S5 odo 40,5 Paste jlw g0 ol 90,8 Byb w5l .05l sl Paste gCcut wldes 4o Lol WS o0 45 Cgs wuls
LSl TS 53y S L Sy b 1y s o &y ChBS 5L TS o lad (gmy 3t Al yo Sy 53 &SI b 03,5

S e
txtPoetry.Text = txtPoetry.Text.Replace (Environment.NewlLine," ");
19,19 9929 ylaw juw g Sl G G (39,5 9519 Sl Jgore g 98 1SS
txtPoetry.Text = "Line \\r\nLine Y";
txtPoetry.Text = "Line V'"+Environment.NewLine+"Line Y";

AR
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ComboBox g CheckedListBoxListBox ¢y wMS-F-10

ListBox 5-)-f-\0

S Y gono S il 1) LT 516 Wz b Xy p1)l5 ol (55 45 o3 o0 ool 6 @31 51 siwed ListBOX J 58
(o Sgm gl e o ;K50 Gl g e Jold 1) (bl gy glai ilgi o Lol el (Ske £ 93 5 o o)
9 P8t 2B (o Soverride gly oslw (fig) QU g (0908 g (Al oz s )lgi (Fgiw Wiz Slaled (g5l o

0,518 32501y 32318 395 by Cond polic Slmy
constructor: public ListBox ()

Form.Load ola— gy euiaS 0,18l b B,b 048 gonijluw ;0 ListBox olawl oS .aiS o0 olm!| JI ListBox &G eudjlw
§O92—0 iy wlowl p ListBox oMl gl oold 4l 8 True jlade ListBox.Sorted Cuwogas S1.0 5 o 4,8

sogos oni i sla)lgi Slogil jgkay bl (SU MBI and Haled 5y J S olusl 5T ianes Wighh o0 S 0 (2 LW
gl oo A8LS]

ListBox < a oMl 40,5 adlsl

0810 2o Ko Ao ListBOx (40,5 dudo b.0410 3 50 1) Camad oMBl dosd a5 0,10 Ttems ply ygumsdS S ListBox
Wbl False ludo Sorted Cawogas ,51.0,5 adlol Cuwd & (g polic ylg5 0 Add wko 1 eoliswl b b (ADO.NET)
0 00ld ol S y0l0 153 gl Insert ply oo SO podrod Aigd o0 Comd Wigl 0 Oylg &5 o b ylad a4y MBI
5,10 3929 (P> CoxBgo

lstArtists.Items.Add ("Monet");
lstArtists.Items.Add ("Rembrandt") ;
lstArtists.Items.Add ("Manet") ;

lstArtists.Items.Insert (-, "Botticelli"); //Place at top

0 00l pld K g0 8 S5/ yloj o LISTBOX Szt oy j/ (6 pS ol () pmr i g’
o3 30,5 48lS/ j/ ar [, ListBox . EndUpdate g ;0,5 4dls/ j/ L5 [ListBox.BeginUpdate
S [y 00l ol

29 32 42 45l ! s 3,10 5003 LS b 2 397 i Joli 1y (2Ll Comd (510,315 3,00 S ot
Iy e8ls o S ToString d—ie I Jols guls ListBox (2,8 s jaka (492 .09 o0 0018 g lod TextBox Cowad
Szl gl 35 WS .0l ool override odld o8 & gl System.Object wio (pl Cawl (55950 B o0yl

D9 0 oolawl ListBox M8l

// Instances of this class will be placed in a ListBox
public class Artist
{
public string BDate, DDate, Country;
private string firstname;
private string lastname;
public Artist(string birth, string death, string fname,
string lname, string ctry)
{
BDate = birth;
DDate = death;
Country = ctry;
firstname = fname;
lastname = lname;

Yy
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public override string ToString()

{

return (lastname+" , "+firstname);

}
public string GetLName

{
get
{

return lastname;
}

}
public string GetFName

{
get
{

return firstname;

}

}
D gi =0 0310 o loi ListBox ;0 4 | ool override viwpmd Juold g ol yuild ) 3 (gl ToString vie

el ouls adgi il ygiwd ¢pl 3l eoliiwl L A-10 JSK& ListBox

lstArtists.Items.Add (new Artist ("YAYY", "AAY", "Edouard", "Manet","Fr" ));
lstArtists.Items.Add (new Artist (")Af.", ™7Aayg", "Claude", "Monet","Fr"));
lstArtists.Items.Add (new Artist ("Vg«#", "V##4", "Von Rijn", "Rembrandt",'"Ne"));
lstArtists.Items.Add (new Artist ("\ffo", "WdV", "Sandre", "Botticelli","It"));

-1 S
Manet , Edouard Manet . Edouard
Manet , Claude . taonet | Claude
Rembrandt , Yon Riin Rembrandt . Yaon Rijn

Botticelli , Sandio S

A B

ListBox <O ;0 oMl gemmims 9 ol

Stz o] i olsil Jul alizd 5y ListBox ool ol8 sluss az WS o0 (o SelectionMode Camoguas

MultiExtended gMultiSingle «Single None :d 8 oo |y SelectionMode obiylos £45 31 slado

o y)LS MultiExtended .08 o0 wlil SpaceBar ¢olo jLid b ools o8 59) Sl aluwgr MultiSingle ,lado
S,l0 o0 jlxo Iy Ctrl gShift glaads

S & Sy .Cawl ListBox jleold ol S bl (ausid gl oolw ol y SO SelectedIndexChanged slasg,
ol o3 Jgomo 0 1,15 bl oo GUT 3l g el ¢ WO o0 &S o 1) Loiigzr (GLulS b WS (o0 Sl 0010 ol S (59,
Sl ListBox jl by Su aS Sloj p) oS 50 .Cawl 38 S0 g |05 10 35290 polic 3580 j0 80 WledMb|

e 15 A-00 JSC am0 o0 iled 1) (T S0 9 Wi Gyl 000

// Set up event handler in constructor
lstArtists.SelectedIndexChanged += new EventHandler (ShowArtist);
//
private void ShowArtist (object sender, EventArgs e)
{
// Cast to artist object in order to access properties
Artist myArtist = lstArtists.SelectedItem as Artist;

Yy
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if (myArtist != null) {
txtBirth.Text = myArtist.Dob; // Place dates in text boxes
txtDeath.Text = myArtist.Dod;

}

asas pSlee G b 3l (=0 =l 0S10,5 0 w1y ListBox ;0 cul bl godld Wl SelectedItem Couwoguas

lySelectedIndex Camogas g o .Cawl Artist £g5 SO (b 09 (yiadao U 09l o0 0018 GluclimyArtist
Wy )G ol Olail eolo o8 W gl 6l

myArtist = lstArtists.Items[lstArtists.SelectedIndex] as Artist;

wloadis Clauil oold M8l aod a5 Jloj b Y,m ol 03 Al g9y S ol W ListBox S b, glp
Pl Bl Aod ap0 pu B Cansl y1)lS g 4055 S (59 SalS b9y Ky A0S Grusly il Slutyg 4y pBlyS g0l
bwgy Ll (58l gy i puS o0 yly8 SelectedTtem (ygmmsdS jl oidy 10 Lobisl dod .l jLi o Jos g oo

ol Coly ondjlod SO
foreach (Artist a in lstArtists.SelectedItems)

MessageBox.Show (a.GetLName) ;

olsus! 1y Laosls a8 aio of 09y0 )G o gidnli (39 ybo 3l 00l ol Wi b G ol gl SetSelected wiko
Ol yd a0 OLsil gl p SetSelected (JUo w48 .0jlw o by |y SelectedIndexChanged slusgy g 03,5
D o0 o0l duil 48 W gio

for (int ndx =+; ndx < lstArtists.Items.Count-); ndx ++)

{
Artist a = lstArtists.Items[ndx] as Artist;
if (a.country == "Fr") lstArtists.SetSelected(ndx,true);

ListBox & b 40,5 objlew

LS Sxo a0l 1y 8¢5 ol w5 JS% TabControl g Menultem «ComboBox gy J oS o jod 4 ListBox
S w09 oy Touzmo J piS Ol gimo Cansl 03¥ 4 Sloj saplgsy 3T 51 asilginn o 08 S0 Sluoguas o83 lads
B3l oo w3 1y (2Blg w37 (Sl gy (il 0SS 0101 K .05l O15T Slay g,

1 y=8 DrawMode o yloud &g polio 31 SS9 Wb o] DrawMode Camoguas ListBox H0g5 mumw 5 30,5 Jlxd (gl p
B 5090 .05 0 pwy b 03106l S LTy ool ol8 y» Jgl .OwnerDrawVariable b OwnerDrawFixed :9g. ools
bwgd o i Joe 4 g 09 by Drawltem olugg, (Wigd oo Eucl 0590 90 1 .8,l0 o0 jlxo [y jito 03105l b o dosls
20,18 AST 8lay gy 0uSS oylol

S g 00 oyl0l S g 00,5 B3 ,lude ) DrawMode Camoguas oo 8 (g0 jlw yo (LS Jlw ListBox jl eoliwl b

) "‘5‘50 G DrawItem olagg, 6‘)‘3

lstArtists.DrawMode = DrawMode.OwnerDrawFixed;
lstArtists.ItemHeight = V¢; // Height (pixels) of item
lstArtists.DrawItem += new DrawltemEventHandler (DrawList);

Pl (090 yuly)l DrawltemEventArgs b g Sender b :0,yld ylyl g8 DrawltemEventHandler oudslod
awlgd] 51 glaods Y10 Jguz .o yls J S <l g b b LS, o Sluoguas g

Y10 Jous

Yy
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o - ol g e g: BackColor
ol J 508" 4 o0l 0010 ol oy (g S5,

p—w )y Rectangle b Ko Gjyguar b oS o0 &y i [ 00lo ol Olaie Bounds
e

el oS 4 0l 0318 ol Cigd Eeiate

JoiS 9y 0uus 0318 i les cyie ) ForeColor

OF 695 i b iS00 &l Graphics oo 9 g0 41 1y J 58 alaw Gremhies
RS &y

gy o0 oy 4 0315 B g Xl Index

State

s ylons & g 1 3T S 2 gt e sy A (031D kB >
Syl 1y (+) L()Selected ( poldo ListBox yo .cwwlDrawItemState

.-A.J.S‘s.o ) I u’ﬁuﬂ’*’ Qoo DrawBackground ()

.J.;\:‘;c D) u))‘cb ‘) 093[5 as 6‘0&‘& pJ.s J9° l) o,ilf LM“ e DrawFocusRectangle 0

=1y plos - &ladass ForeColor gBackColor (Font .0gu o0 soliiwl 0old od8 G CaurBgn (8L ¢l Index
Sly State .abs Fy Lul 4o was Goold plB s i Jok 45 WS o0 iy o5 1y udaiamo duli S Bounds .asils )5 oo
Sl [y Wiy Ll ListBox a5 ile) Loguaso cianl dnio pamsyi ool 30 001 old il cdls 48 55 ascie

S o
plail a5 os aluwgs ool Ly .09 c0 0315 (yLid ¥-1O JLio y0 ListBox gledls pMB! puw 5 (5l y Sl gy 805aS ol
Darisn ey 3] B (51 diono ) lly 50 oloww dnile S (sl ot Bl (slosls Wl 51.00,5 o0 (ki Dl o0
0013 ilad i i ol g pU 3 5 o0 33 Aoy 39l b comliia (555 b Ao g e33b 4L (glools S Sy 5T

D guls o0
] g L] (glgmizxo g ol 31 rasio Bud g9 | b .ol 3 +GDT pudlie 0l 30 ls dwgy ol 4o
jleslaiwl b DrawString g wiS o0 y IyRectangle & dlwgs ool Ay o Judaiuws au>l Sy FillRectangle
ol 1y (=295 BA-1D JK& .05 o0 pw)y Graphics o 59y 1) (oo Brush b g ouud (i i Cigd K5,

RV

¥ Jle

private void DrawlList (object sender, DrawltemEventArgs e)
{
// Draw ListBox Items
string ctry;
Rectangle rect = e.Bounds;
Artist a = lstArtists.Items[e.Index] as Artist;
string artistName = a.ToString();
if ( (e.State & DrawlItemState.Selected) ==DrawltemState.Selected )
{

// Draw Black border around the selected item

YYo
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e.Graphics.DrawRectangle (Pens.Black, rect);
} else {
ctry = a.Country;
Brush b; // Object used to define backcolor
// Each country will have a different backcolor
b = Brushes.LightYellow; // Netherlands
if (ctry == “Fr”) b = Brushes.LightGreen;
if (ctry == “It”) b = Brushes.Yellow;
e.Graphics.FillRectangle (b, rect);}
e.Graphics.DrawString (artistName,e.Font, Brushes.Black,rect);

}

CheckedListBox s ComboBOX :cuwd jl 5500 b ps-Y-F-10

3 1iStBOX duid (dmdums ) 1410 X&) .l TextBox g LiStBoOxX )l oS 5 J =5 S ComboBox J ys

By o0 B pasio |y Oi Oluogas i 9 dgi o0 (G ListControl

AR TAR L
e [ Manet . Edouard
ShlslenE R | hionet , Claude
Manet , Edouard [ Rembrandt , Won Rij
Moaonet , Claude [7] Botticelli . Sando

Fembrandt . Yon Rin
Botticeli . Sandro

ComboBox CheckedLIstBox

St 5 Gl o s 53 TExT Copogad G150 ) ol (Slyione 45 3,15 (Siie 0I5 Sy ComboBOx J 55 15 ,mlls L
oLl oold o8 S & Sl .cawl (wywd o SelectedItem Capogas @b 5l LGl 50010 W8 a5 ol 3L Cond
Slsusl 1y o0l MBI 51 K3 33 )15 a5 Y15 Slxs| 45 COmbOBOX .3 oo 0318 (i lod (ko yOUS 4o T (yio Dl o0

ol L1stBOX dumid ] Hlidlw .l o 0S5 o0 b 1) Olg b w5 o0

ComboBox cbArtists = new ComboBox () ;
cbArtists.Size = new System.Drawing.Size (\Y+, YV);

cbArtists.MaxDropDownItems= ¥; // Max number of items to display
cbArtists.DropDownWidth = Vf+; // Width of drop-down portion

cbArtists.Items.Add (new Artist ("YAYY", "™AAY","Edouard", "Manet","Fr" ));

// Add other items here...

WAL Cannd 50 0010 W3 & ol Sl HolS G a5 Cowl ListBox J S 3l glaidl wusi <dl> CheckedListBox
5 00y sl G031 ol 9 Sl s 3 Cansl LS gl b 0015 ol Ky il o J 55 (o1l (B sy S S g0

Del o0 7l ol

S 4l 8 True |y CheckOnClick Camogas g &l ol 511L sud Ol ool pld (Sl SO L oSSy (6l
39 Ll g wigud Oloiil 0018 w8 oy dir WS 0 o)l CheckedListBox wis oo (gl |y Awian Gl o 4 )1
X S o0 5l 8 CheckedItems guwSds

// List all items with checked box.
foreach (Artist a in clBox.CheckedItems)
MessageBox.Show (a.ToString()); // —-> Monet, Claude

WS (ro Ly oo 1) Wosls old il Cll> g 00,8 (b 1y (yguunnsdS pusl paw dilgd o0

n oS,

Yys
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for (int i=+; I< clBox.Items.Count; i++)
{
if (clBox.GetItemCheckState (i) == CheckState.Checked)
{
Do something
} else
{
do something if not checked

}

ListView g TreeView by wMS-0-10

ListView MW-)-0-10

=8 Cyamod laduly & yguas |y Bosls oS cpl.odd so pwlod |y Oledbl j1 S a5 Cawl (6,500 J 085 ListView
LRl b Sgsw iz (gaSud 018 iulos 1y Ledls ylef oo gouzsn S H9y 4 .S 0 451, Lodls plB 45 9 rosld
AB o w1y J S ol b ols g pglai (rudored (digi o coliiw!l Waodld (8 iuled gl Sy b Soes

@ Jol (gt S o0 &yl 1 J 58 3o lod S (gaduz b (gl oo soliwl cwlul gvasn g Wluogas 1110 S
9510 501 oy (50010 Wl slaosld Wl i ygw Flo 0,10y j0 1y 00l BB G o (e ST ol o

N-10 S
Sorting: SortOrder. Ascending
@Artist Database __ ' =101l
Artist | Barn i Died | Courtry i

@Butticelli 1445 1510 ltaly
EEezanne 1833 1906  France

EManet 1832 1883  France —— MultiSelect: false
B taret 1840 1926  France
ﬂHembrandt 1606 1663  Metherands — 1 GridLines: trus

itemd = new Listviewltem( "Rembranct",1 );
itema.Subltem Add{ “1606" );
itema.Subltem Add( “1669" );
tema.subiem.Add( “"Netherlands™ ),

1
View: View.Details

oS oy p [y ListView jl Sow ol slowl ogo duds ol

ListView & &S olx!
Sgh oo Sml yolyly gus oijle Sy galiwgy ListView

ListView listView) = new ListView();
ListView (& b (=5

// Set the view to show details
listView).View = View.Details;

Yy
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0dld g lai lo Lo ygiow j0 Laodld old 5 .09 o0 00l yiuled (o S g u,SuT S Jal oygsew jo :Details
g o0
S o L OT 2330 e Sy g Sy usfvT S 00l ol y& ol :Largelcon

Ol 30 Loy oSuT .09 om0 0018 i lond ()] Cawly o 30 (s 9 9 S 95 (5959 T S O yguas 0310 ol8 2 List
Mg o0 o po J 5SS sl gy g

20,5 0 2 ] Cawly Canuw 3O w33 S5 (3959 T S W yguas gt Ky 43 0315 b8 2 :SmallIcon

LD Cwly S 30 o] SLdsz 9 oz 3 45 38,5 o0 ol b 03105l b (980T S @ yguas 00ld W8 2 :Tile
el 09290 Yoo ¥ gWinXP o ladd -éé;@

oS00 glalod olo aulel o0 9 Wb o juuti BB 2] floj o ListView.View Couwogas 1dgd
S g g
29)loto (WS o g i 1y J S jLS, g alb a5 (6,550 Wleogas g o0 Dbl Details glod Aol 5l o
gl o0
// Allow the user to rearrange columns
listView).AllowColumnReorder = true;
// Select the entire row when selection is made
listView).FullRowSelect = true;
// Display grid lines
listView).GridLines = true;

// Sort the items in the list in ascending order
listView).Sorting = SortOrder.Ascending;

S SO a5 Sloy g i ) Ldgtiw wodd o0 03l 0,15 4 il oo i o 1) Losls ol Silogil jolay Wluoguas oy
03,8 oo ol o S gl o0 il colo

OFw oyl ouliss
o Aliwgy (g omod 0010 g Lo gdodld (0guis adlsl J yiS 4 ygsw SO JBlos a5 Sloj b Details glos jo
1wl ) S yguan SN o ool oS adlsl 1y Wy ygiuw Columns . Add

ListView.Columns.Add (caption, width, textAlign)

V- 4SS Fygo 0 .08 o sl |y w230 GBSy Sluei Width .09l o0 0018 piuled a5 Cewl So Caption

03l et Ty (58 b bl Y 551 9 ol sy 0010 (o8 (33 55 )31 b cennlicio Silogil ygkas (ygiium o310l sly
2O g o0

// Create column headers for the items and subitems

listView).Columns.Add ("Artist", -Y, HorizontalAlignment.Left);

listView).Columns.Add ("Born", -Y, HorizontalAlignment.Left);

listView).Columns.Add ("Died", -Y, HorizontalAlignment.Left);

listView).Columns.Add ("Country", -¥, HorizontalAlignment.Left);

Ao oy | 0iS o0 BlSl ListView oS Column (ygunSdS 4y g 68,5 slxyl ColumnHeader odld g4 Sy Add viie

DS o0 ol leie & m lyColumnHeader & 45 8,0 overload &

ColumnHeader cHeader:
cHeader.Text = "Artist";

cHeader.Width = -Y;

YYA
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cHeader.TextAlign = HorizontalAlignment.Left;
ListView.Columns.Add (ColumnHeader cHeader);

ListView gools old olx|

Ay Goold plB S b uslg oold old S sloxs| (gl widleh o LT 0410 overload ¢puwie ListView wilS gousjlw
W10 Ao s 9 gl STy g oolo 8 ‘_,95.»] Oeen Gl ey LQ.J N gud ool QT s oold W lByjg

ous jlw

public ListViewItem(string text);

public ListViewItem(string[] items );

public ListViewItem(string text,int imagelndex );
public ListViewItem(string[] items,int imageIndex );
public ListViewItem(string[] items,int imageIndex,
Color foreColor,Color backColor,Font font);

.J.Lf‘s.o QA0 S 6lbco|o ,‘,15 259 Wosls r‘,.Ls Sl o |y clizko sroverload )l eolaiwl ogm (o oS axkd
// Create item and three subitems
ListViewItem item) = new ListViewItem ("Manet",Y):;
item).SubItems.Add ("VAYY") ;
item).SubItems.Add ("YAAY") ;

item).SubItems.Add ("France") ;
// Create item and subitems using a constructor only
ListViewItem itemY = new ListViewItem (new string][]

{"Monet", "YAf.", "MAYSF", "France"}, Y);

// Create item and subitems with blue background color
ListViewItem itemY = new ListViewItem

(new string[] {"Cezanne",")AY4", "\4.¢","France"}, \,Color.Empty,
Color.LightBlue, null);

S A8LSI ListView JyuS Ttems gumwSdS a1y Ll (bosls ol8 v led iy

// Add the items to the ListView
listView).Items.AddRange (new ListViewItem[]{item), item¥, item¥, itemf, itemd})

Loy 95T s

Sl yo eolawl gly= |y (s p9las (LargeImageList 810 plats|ListView & palai il ¢ygumsdS 90 (ylgf 0
3 ebaslyl Ll ass jouai .o4ls ) glales o