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aaymg Jan IS8 claadall oL Visual Studio 2013 Jasll lase may @
-Visual Studio 2013 Jaall Jassa zidl .1

P £ pia s 2l L2
File — New — Project
GradeBook g yiall sl a3k o34 Visual C#/ Console Application sl .3

ui)aﬂ\ JLUAAJ

g ™
New Project \ ‘ ‘ [ o]
b Recent MET Framework 4.5 ~ Sortby: Default ~| &5 Search Installed Templates (Ctrl+E) P-
4 Installed c o -
I Windows Forms Application Visual CZ Type: Visual G2
4 Templates A project for creating a command-line
(5.4 e
4 Visual G2 r WPF Application Visual C# application
<
Windows
c#
b Web E Console Application Visual C#
b Office/SharePoint
c#
Cloud QJ ASP.NET Web Application Visual C#
LightSwitch
. Cn
Reporting El[:i! Class Library Visual C#
Silverlight -
cH
=t ;l[sﬁ! Portable Class Library Visual C#
WCF g
]
Rty @ Silverlight Application Visual C#
TypeScript
ce
& iy i!! Sitverlight Class Library Visual C#
I Other Project Types @
Maodeling P t C#
R WCF Service Application Visusl G2
Samples
l b Online Click here to go online and find templates.
| Name: ‘GradeBnnk ‘
Location: CAOOPY - Browse...
Soluticn name: GradeBook Create directory for selution
[[] Add to source control
I [oc ) [cmea ] |

s (Main) ekl dsly (gilly Program.cs cildl (ssmn was gg 8 i & .4
sl el ddady &
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Program.cs A X
*, GradeBook.Program

1 Fusing System;

2 | using System.Collections.Generic;
3 | using System.Ling;

4 | using System.Text;

5 |using System.Threading.Tasks;

6

7 Elnamespace GradeBook

g |1

9 B class Program

18 {

11 [ static void Main(string[] args)
12 i

13 1

14 }

15 T

16

GradeBookTest.cs B X
%%, GradeBook GradeBookTest

1 Husing System;

2 | using System.Collections.Ger
3 | using System.Ling;

4 | using System.Text;

5 | using System.Threading.Tasks
&

7 [Elnamespace GradeBook

8

9| ] class GradeBookTest

18 {

11 [ static veid Main(str

@

ol @

]
o

12 { ¥
13 1 Solution Explol
14 }
15 [} @ x
16 Search Selutiol
&1 Solution '
4 Grads
c
b S Pn

-

Solution Explorer

Search Solution Explorer (Ctrl+;)

- &55 Main(string[] args)

@ o-2adBd £ =i

fa] Solution 'GradeBook' (1 project)
4 GradeBook

4
4

3

& Properties
=-B References

¥ App.config
c# Program.cs

*TB X

Do~

Cuall il ol 1aY .GradeBookTest.cs 1l Program.cs alll POV LT k¥

5.5

.GradeBookTest Lyl Lilals e

Analyze
Publish...

Scope to This

Mew Solution Explorer View
Show on Code Map

Add

Manage NuGet Packages...
Set as StartUp Project
Debug

Source Control

Cut

Remove

Rename
Unload Project

Open Folder in File Explorer

b =mRe & Properties

Ctrl+X

Del

Caa Add aila) il & GradeBook ggyiall Ll e ) 3L ) .6

:Class

s Main(string(] args)

MNew Item...
Existing Itemn...

5 New Folder
L Reference...
3 Service Reference...
Windows Form...
User Control...
Compenent...

Class...

Ctrl+Shift+A
Shift+Alt+A

Shift+Alt+C

Alt+Enter

¢ App.config
P o GradeBookTest.cs

.GradeBook aall Chall dueuiy o8 .7
a5 Al el s caall & DisplayMessage() Aol dayykall LIS, o8 .8

// GradeBook.cs
// Class declaration with one method.

using System;
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public class GradeBook

{

// display a welcome message to the GradeBook user
public void DisplayMessage()

{

Console.WriteLine( "Welcome to the Grade Book!" );
} // end method DisplayMessage

} // end class GradeBook

ichall 42yl sledinfy Caall (o e LAY GradeBookTest.cs calall xidl .9

// GradeBookTest.cs

// Create a GradeBook object and call its DisplayMessage method.
public class GradeBookTest

{

// Main method begins program execution

public static void Main( string[] args )

{

// create a GradeBook object and assign it to myGradeBook
GradeBook myGradeBook;

myGradeBook = new GradeBook();

// call myGradeBook's DisplayMessage method

myGradeBook .DisplayMessage();

} // end Main

} // end class GradeBookTest

Welcome to the Grade Book!
Press any key to continue . . .

2 @lily Jaah cbal mual GradeBook aall Caall elidlis) aey olif LaaY A1
s el sliily e Ciuria Chapes GliS

(el e (aa04) ri5e myGradeBook el ()5S A2

(= s (instance Fui) object e olidY new Jalaall aladsiul o3 13
.GradeBook (uall

Caall b slexiu) e AVl new Jaleall b Ciall aud 2as (l8Y) JaaY @
ol Y

il Al el i il and e (1) Jelaall BaY o
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// GradeBook.cs

// Class declaration with a method that has a parameter.
using System;

public class GradeBook

{

// display a welcome message to the GradeBook user
public void DisplayMessage( string courseName )

{

Console.WriteLine( "Welcome to the grade book for\n{@}!", courseName );
} // end method DisplayMessage

} // end class GradeBook

daf )4t xe DisplayMessage ikl sledinly Gl chall (e paye oliih asth 5 @
DU A8 (e (s:Ld\ (w\) o Al Jlaab aadiiall e dlall 2y L daal Jeladl
tdasyall Jas JalaaS 4l

// GradeBookTest.cs

// Create a GradeBook object and pass a string to

// its DisplayMessage method.

using System;

public class GradeBookTest

{

// Main method begins program execution

public static void Main( string[] args )

{

// create a GradeBook object and assign it to myGradeBook
GradeBook myGradeBook = new GradeBook();

// prompt for and input course name

Console.WriteLine( "Please enter the course name:" );
string nameOfCourse = Console.ReadlLine(); // read a line of text
Console.WriteLine(); // output a blank line

// call myGradeBook's DisplayMessage method

// and pass nameOfCourse as an argument
myGradeBook.DisplayMessage(nhameOfCourse);

} // end Main

} // end class GradeBookTest

Stie il 6K @

Please enter the course name:
OOP

Welcome to the grade book for
OOP!
Press any key to continue . . .

ISSN: 2617-989X 9
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File — New — Project
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b Recent MET Framework 4.5 - Sortby: Default ~| &5 Search Installed Templates (Ctrl+E) P~
4 Installed c o Z
I Windows Forms Application Visual CZ Type: Visual G2
4 Templates - A project for creating a command-line
4 Visual G P WPF Application Visual C# application
<
Windows
=)
b Web E Console Application Visual CZ
l b Office/SharePoint
c#
| Cloud QJ ASP.NET Web Application Visual C#
LightSwitch
. it
Reporting E‘Ri! Class Library Visual C#
Silverlight -
ca
U=t ;l[si! Peortable Class Library Visual C#
WCF -
(o]
Wiz @ Silverlight Application Visual C2
TypeScript
ce
- i e H!! Sitverlight Class Library Visual C#
I Other Project Types @
Modeling Project: C#
odeling Frojects WCF Service Application Visual C# -
Samples
b Online Click here to go online and find templates.
Mame: ‘GradEBan ‘
Location: CAOOP, .
Soluticn name: GradeBook Create directory for selution
[[] Add to source control
|l

& Vs (Main) ekl dsly sills Program.cs calal (ssay as g5 e zi8 23 .4
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Program.cs A X
*, GradeBook.Program

1 Fusing System;

2 | using System.Collections.Generic;
3 | using System.Ling;

4 | using System.Text;

5 | using System.Threading.Tasks;

6

7 Elnamespace GradeBook

8 |1

9 = class Program

18 {

11 H static void Main(string[] args)
12 i

13 | h

14 [ 3

15 [}

16

GradeBookTest.cs B X
%%, GradeBook GradeBookTest

\ &
1 Flusing System;
2 | using System.Collections.Ger
using System.Ling;

using

3

4 System.Text;
5 |using
&

7

8

System.Threading.Tasks:

ol @

{ H
O references ﬁ
QIE] class GradeBookTest
18 {
11 H static veid Main(str
12 { h
13 } Solution Explol
14 }
15 [} & x
16 Search Selutiol
&1 Solution '
p] Grade
c
b S Pn
b =mRe M

¢ App.config
P o GradeBookTest.cs

Solution Explorer

Search Solution Explorer (Ctrl+;)

- &55 Main(string[] args)

@ o-2adBd £ =i

fa] Solution 'GradeBook' (1 project)
4 GradeBook

4
4

3

& Properties
=-8 References
¥ App.config
c# Program.cs

*TB X

Do~

Call il ol 1aY .GradeBookTest.cs 1l Program.cs alll PRV QT ki

.5

.GradeBookTest Lyl Lilals e

Analyze
Publish...

Scope to This

Mew Solution Explorer View
Show on Code Map

Add

Manage NuGet Packages...
Set as StartUp Project
Debug

Source Control

Cut

Remove

Rename
Unload Project
Open Folder in File Explorer

Properties

caa Add dilzs) il & GradeBook gasiall Ll e ga) 3l @) .6

:Class

s Main(string(] args)

'O Newltem.. Ctrl+ Shift+ A
*9  Edsting Item... Shift+Alt+A
5 New Folder
L Reference...
3 Service Reference...
Ctri+X 18 Windows Form..
Ct "|':| User Control...
Del %1 Compenent...
% Class.. Shift+Alt+C
Alt+Enter

woe
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// GradeBook.cs

// Class declaration with one method.

using System;

public class GradeBook

{

// display a welcome message to the GradeBook user
public void DisplayMessage()

{

Console.WriteLine( "Welcome to the Grade Book!" );
} // end method DisplayMessage

} // end class GradeBook

ichall 42yl sledinly caall (o e LAY GradeBookTest.cs calall xidl .9

// GradeBookTest.cs

// Create a GradeBook object and call its DisplayMessage method.
public class GradeBookTest

{

// Main method begins program execution

public static void Main( string[] args )

{

// create a GradeBook object and assign it to myGradeBook
GradeBook myGradeBook;

myGradeBook = new GradeBook();

// call myGradeBook's DisplayMessage method
myGradeBook.DisplayMessage();

} // end Main

} // end class GradeBookTest

s 2l 28,10

Welcome to the Grade Book!
Press any key to continue . . .

G aaa iy daai ¢l maal GradeBook aaall Caall elidlia) axy clif LaaY .11
Bauds el s L]y die Caljaitia oyl

ol e (aare) sige (aY (i W) myGradeBook iiall (35S .12

all (e aaa (iNstance Fuiia) object aje Ly new Jalaall aladiul a3 .13
.GradeBook

Caall b slexiu) e AVl new Jaleall 8 Ciall aud 2as (l8Y) JaaY @
(@Y SU) o sehe (iayaing) ol Y

ccal) Ayl sledin il and aa (1) deladdl BaY @
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// GradeBook.cs

// Class declaration with a method that has a parameter.
using System;

public class GradeBook

{

// display a welcome message to the GradeBook user
public void DisplayMessage( string courseName )

{

Console.WriteLine( "Welcome to the grade book for\n{@}!", courseName );
} // end method DisplayMessage

} // end class GradeBook

dad yiya aa DisplayMessage ikl cledinly Gl chall (w0 gy oliil agid &5 @
DU A8 ey (Balal) an) A Al JBaL aadiidl) e llall a3 L JAA) Jaled
tdanydall A JeleaS Al

// GradeBookTest.cs

// Create a GradeBook object and pass a string to

// its DisplayMessage method.

using System;

public class GradeBookTest

{

// Main method begins program execution

public static void Main( string[] args )

{

// create a GradeBook object and assign it to myGradeBook
GradeBook myGradeBook = new GradeBook();

// prompt for and input course name

Console.WriteLine( "Please enter the course name:" );
string nameOfCourse = Console.ReadlLine(); // read a line of text
Console.WriteLine(); // output a blank line

// call myGradeBook's DisplayMessage method

// and pass nameOfCourse as an argument
myGradeBook.DisplayMessage(nameOfCourse);

} // end Main

} // end class GradeBookTest

Stie i) (6S) @

Please enter the course name:
OOP

Welcome to the grade book for
OOP!
Press any key to continue . . .
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oale V) daled dualall DA (e 50 . is JSUProperty duals Cijety Sale agii @
oSa b public ale Joeagh siah daalall GsS  Jsinll ao Chall (ya slasal)
(ailadll ol Jsasl e

.set g get (ACCESSOrS) (pbiasall 3ale duald JSI (4sSs ®

Aaalall algall Jaall el Jouall bl die get Juagall slesiul i o

Apalall 38sa)l Jeall 8 value dad LS b die set Juagall sloiv) 23y @

dualally ¢ private alall courseName (5alal) ausl) Jasll Cayety Mol Couall b agti @
¢ Jaal) Laid & syl get Jeagall ashy.public dlall CourseName (3alall aul) 423 gall
Jaall M value o) el dagll slisl set duagall astiy

(s CourseName dualall 4o Hlghly »sfil DisplayMessage dayyhall (Laaty i Ll Laal

s 51l Al

// GradeBook.cs
// GradeBook class that contains a private instance variable, courseName,
// and a public property to get and set its value.

using System;

public class GradeBook

{

private string courseName; // course name for this GradeBook
// property to get and set the course name

public string CourseName

{
get

{

return courseName;

} // end get

set

{

courseName = value;

} // end set

} // end property CourseName

// display a welcome message to the GradeBook user

ISSN: 2617-989X 14




public void DisplayMessage()

{

// use property CourseName to get the

// name of the course that this GradeBook represents

Console.WritelLine( "Welcome to the grade book for\n{@}!",
CourseName ); // display property CourseName

} // end method DisplayMessage

} // end class GradeBook

E\A:I.a\ b..ﬂﬁ Jt\.u:},\ e‘}a..\ .em‘ L'JA E\A:ié L.\\Lﬁ.‘ ﬁ}ﬁ L:"..‘\ égu‘ g.j.».aj\ ‘:A:\ LQ:\A em [ ]

.DisplayMessage() dayhll clediul & (a9 CourseName dulall ualdl) )

// GradeBookTest.cs

// Create and manipulate a GradeBook object.

using System;

public class GradeBookTest

{

// Main method begins program execution

public static void Main( string[] args )

{

// create a GradeBook object and assign it to myGradeBook
GradeBook myGradeBook = new GradeBook();

// display initial value of CourseName

Console.WriteLine( "Initial course name is: '{@}'\n", myGradeBook.CourseName );
// prompt for and read course name

Console.WriteLine( "Please enter the course name:" );
myGradeBook.CourseName = Console.ReadlLine(); // set CourseName
Console.WriteLine(); // output a blank line

// display welcome message after specifying course name
myGradeBook.DisplayMessage();

} // end Main

} // end class GradeBookTest

: il ,Ja,_j °

Initial course name is: "

Please enter the course name:
OOP

Welcome to the grade book for
OOP!
Press any key to continue . . .

e Caall Joal 80y a8 clacl CH# ast cilasadl cyiiall Cdlang ail L @
Ao clachy ati ol (53llg CourseName Jaall 408 delday psth caall he (AIS eLis)
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el 13y el ALl s String gsill (e Jiad ASIn) daddll 5 Laa 4l
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Auto-Implemented Properties astalil) (ailail)
set Juagally cJinll dad & lajin) get doasall Leadinl (Galudl JEall & Wil LaaY o
cJaall daid ol
8pilie OS5 Cmy ASENY atlad) Hlasiol Al sde Jie & (S @
public string CourseName { get; set; }

set g get Cliagall el Wil 3ilse private Jis eliih e ax il agin @
UYL

sl ‘éﬁ GradeBook waall Tuay @

// GradeBook.cs

// GradeBook class that contains a private instance variable, courseName,
// and a public property to get and set its value.

using System;

public class GradeBook

{
// display a welcome message to the GradeBook user
public string CourseName { get; set; }
public void DisplayMessage()
{

// use property CourseName to get the
// name of the course that this GradeBook represents
Console.WriteLine( "Welcome to the grade book for\n{e}!",
CourseName ); // display property CourseName
} // end method DisplayMessage
} // end class GradeBook
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Properties
sl dual’ cu.t}[ bﬁ&\ Jjﬁ\ Claliad e\m* b o) @
:Ctrl+x & Ctrl+k s tisad) ozl L1

Insert Snippet: |

Insert Snippet Visual C#| >

ASP.NET MVC 4
MetFX30

Office Development
Other

Test

:prop sl .2

gkl iterator =
gkl iterindex

gk lock

gk mbox

gkl namespace

gk m Code snippet for an automatically implemented property
gkl propfull Language Version: C# 3.0 or higher

5B propg Shortcut: prop

gkl sim -

A el Ails) i .3

public int MyProperty { get; set; }
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Value Types vs. Reference Types ax L LUly ol bUT -3

el Blail 5 Al Ll s e s ) C# (b Tl auis
Value Types iedll b
.doubles int (e dad Lalall CH# & ddasall Llal) aren (5S5 @
P a3l gal) Jaail) (ye disea daii Jaadll 138 (e pukiall (gons @

int count = 7;

7 Al (g9na int Jasadl £oil) e 58 (sMlg count il (8

int count = 7;

count

A variable (count) of a value type (int)
contains a value (7) of that type

Reference Types gx b bui
lle a5 A @bl (a5 4 20 581 (8 QIS Olsie aapall e (g @
o uiall
o) Jlall b LS Lovie Sied o
GradeBook myGradeBook = new GradeBook();
el (g BSIA) 8 awidSy GradeBook caall e e eli] A Al (gagan
BSIA A A lsie GradeBook Jaadll (e 58 (53llg myGradeBook

GradeBook myGradeBook = new GradeBook();

myGradeBook GradeBook object
= courseName A vanable (myGradeBook) of a reference type
(The arrow represents (GradeBook) contains a reference (memory
the memory address of address) to an object of that type

the GradeBook object)
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:GradeBook

// GradeBook.cs

// GradeBook class with a constructor to initialize the course name.
using System;

public class GradeBook

{

// auto-implemented property CourseName implicitly creates an
// instance variable for this GradeBook's course name

public string CourseName { get; set; }

// constructor initializes auto-implemented property

// CourseName with string supplied as argument

public GradeBook( string name )

{

CourseName = name; // set CourseName to name

} // end constructor

// display a welcome message to the GradeBook user

public void DisplayMessage()

{

// use auto-implemented property CourseName to get the

// name of the course that this GradeBook represents
Console.WriteLine( "Welcome to the grade book for\n{@}!", CourseName );
} // end method DisplayMessage

} // end class GradeBook

5 gradeBookl :Caall (e Guaye LAY mladl maal) (é_al_d\ ARG g;jf Lad agii @

.gradeBook?2

// GradeBookTest.cs

// GradeBook constructor used to specify the course name at the

// time each GradeBook object is created.

using System;

public class GradeBookTest

{

// Main method begins program execution

public static void Main( string[] args )

{

// create GradeBook object

GradeBook gradeBookl = new GradeBook( // invokes constructor
"CS101 Introduction to C# Programming" );

GradeBook gradeBook2 = new GradeBook( // invokes constructor
"CS102 Data Structures in C#" );

// display initial value of courseName for each GradeBook

Console.WriteLine( "gradeBookl course name is: {@}",

gradeBook1.CourseName );

Console.WriteLine( "gradeBook2 course name is: {@}",

gradeBook2.CourseName );

} // end Main

} // end class GradeBookTest
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gradeBook1 course name is: CS101 Introduction to C# Programming
gradeBook?2 course name is: CS102 Data Structures in C#
Press any key to continue . . .

sk Jle —4

‘._.é.u Glua 8)laY Account aall (e C.:D_.A'.'JL\ %ACJ\ (.?_A:\LZ\S\ JL ‘f aski o
-balance cluall dua) iaal aalg Jas Chall 138 (g9

// Account.cs

// Account class with a constructor to

// initialize instance variable balance.

public class Account

{

private decimal balance; // instance variable that stores the balance
// constructor

public Account( decimal initialBalance )

{

Balance = initialBalance; // set balance using property
} // end Account constructor

// credit (add) an amount to the account

public void Credit( decimal amount )

{

Balance = Balance + amount; // add amount to balance

} // end method Credit

// a property to get and set the account balance

public decimal Balance

{
get

{
return balance;
} // end get
set
{
// validate that value is greater than or equal to 0;
// if it is not, balance is left unchanged
if ( value >= 0 )
balance = value;
} // end set
} // end property Balance

} // end class Account

cduasll dad ¢ )b Balance il gsﬁ get Juagall ‘._?A pski @
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Aeie Lage Janll 30 am Al dadl) 06€ Jla 3 220k ol dinga value

S Laasin) Ll JaaY L ana)ll A1) dad sl Caeall Jb L€ ) Jaay
Ao (gl dnge Baimaall Aaill (f G (il elllg b)) dulec S Balance dualdl
0 Lied Cige )l A o) yae

wvoid Bad aad Yy (Adle sl dunge) da)ll 1) dad dilials (Credit) diphall a8
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// AccountTest.cs

// Create and manipulate Account objects.

using System;

public class AccountTest

{

// Main method begins execution of C# application

public static void Main( string[] args )

{

Account accountl = new Account( 50.00M ); // create Account object
Account account2 = new Account( -7.53M ); // create Account object
// display initial balance of each object using a property
Console.WriteLine( "accountl balance: {0:C}",accountl.Balance );
// display Balance property

Console.WriteLine( "account2 balance: {0:C}\n",account2.Balance );
// display Balance property

decimal depositAmount; // deposit amount read from user

// prompt and obtain user input

Console.Write( "Enter deposit amount for accountl: " );
depositAmount = Convert.ToDecimal( Console.ReadLine() );

Console.WriteLine( "adding {@:C} to accountl balance\n", depositAmount );

accountl.Credit( depositAmount ); // add to accountl balance

// display balances

Console.WriteLine( "accountl balance: {0:C}", accountl.Balance );
Console.WriteLine( "account2 balance: {0:C}\n", account2.Balance );
// prompt and obtain user input

Console.Write( "Enter deposit amount for account2: " );
depositAmount = Convert.ToDecimal( Console.ReadLine() );

Console.WriteLine( "adding {@:C} to account2 balance\n", depositAmount );

account2.Credit( depositAmount ); // add to account2 balance

// display balances

Console.WriteLine( "accountl balance: {0:C}", accountl.Balance );
Console.WriteLine( "account2 balance: {0:C}", account2.Balance );
} // end Main

} // end class AccountTest

e 2l ()5S0
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accountl balance: $50.00
account2 balance: $0.00

Enter deposit amount for accountl: 49.99
adding $49.99 to accountl balance

accountl balance: $99.99
account2 balance: $0.00

Enter deposit amount for account2: 123.21
adding $123.21 to account2 balance

accountl balance: $99.99
account2 balance: $123.21
Press any key to continue . . .
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decimal x;
X = 44.44M;

g5l (e Aall iy 4 U clacly ansiall ashes M Aiad) pag p2e Jla 4
.double

// Account.cs
// Account class with a constructor to
// initialize instance variable balance.
public class Account
{
private decimal balance; // instance variable that stores the balance
// constructor
public Account( decimal initialBalance )
{

Balance = initialBalance; // set balance using property
} // end Account constructor
// credit (add) an amount to the account
public void Credit( decimal amount )
{

Balance = Balance + amount; // add amount to balance
} // end method Credit
// a property to get and set the account balance
public decimal Balance
{
get
{

return balance;
} // end get
set
{

// validate that value is greater than or equal to ©;
// if it is not, balance is left unchanged

if ( value >= 0 )

balance = value;

} // end set
} // end property Balance

} // end class Account
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// AccountTest.cs

// Create and manipulate Account objects.

using System;

public class AccountTest

{

// Main method begins execution of C# application

public static void Main( string[] args )

{

Account accountl = new Account( 50.00M ); // create Account object

Account account2 = new Account( -7.53M ); // create Account object
// display initial balance of each object using a property
Console.WriteLine( "accountl balance: {0:C}",accountl.Balance );
// display Balance property

Console.WriteLine( "account2 balance: {0:C}\n",account2.Balance );
// display Balance property

decimal depositAmount; // deposit amount read from user

// prompt and obtain user input

Console.Write( "Enter deposit amount for accountl: " );
depositAmount = Convert.ToDecimal( Console.ReadLine() );
Console.WriteLine( "adding {@:C} to accountl balance\n", depositAmount );
accountl.Credit( depositAmount ); // add to accountl balance

// display balances

Console.WriteLine( "accountl balance: {0:C}", accountl.Balance );
Console.WriteLine( "account2 balance: {0:C}\n", account2.Balance );
// prompt and obtain user input

Console.Write( "Enter deposit amount for account2: " );
depositAmount = Convert.ToDecimal( Console.ReadLine() );
Console.WriteLine( "adding {@:C} to account2 balance\n", depositAmount );
account2.Credit( depositAmount ); // add to account2 balance

// display balances

Console.WriteLine( "accountl balance: {0:C}", accountl.Balance );
Console.WriteLine( "account2 balance: {0:C}", account2.Balance );
} // end Main

} // end class AccountTest

Aleal) Ganthy sl Hlglay elldg {0:0) Gawtill aadi Wil LAY @
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accountl balance: $50.00
account2 balance: $0.00

Enter deposit amount for accountl: 49.99
adding $49.99 to accountl balance

accountl balance: $99.99
account2 balance: $0.00

Enter deposit amount for account2: 123.21
adding $123.21 to account2 balance

accountl balance: $99.99
account2 balance: $123.21
Press any key to continue . . .
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// Timel.cs
// Timel class declaration maintains the time in 24-hour format.
using System; // namespace containing ArgumentOutOfRangeException
public class Timel
{

private int hour; // 0@ - 23

private int minute; // @ - 59

private int second; // @ - 59

// set a new time value using universal time; throw an

// exception if the hour, minute or second is invalid

public void SetTime( int h, int m, int s )

{

// validate hour, minute and second

if ((h>>08& h <24 ) & (m >= 0 & m < 60 ) & (s >= 0 & s < 60 ) )

{
hour = h;
minute = m;
second = s;
} // end if
else

throw new ArgumentOutOfRangeException();
} // end method SetTime
// convert to string in universal-time format (HH:MM:SS)
public string ToUniversalString()
{

return string.Format( "{©:D2}:{1:D2}:{2:D2}", hour, minute, second );
} // end method ToUniversalString
// convert to string in standard-time format (H:MM:SS AM or PM)
public override string ToString()
{
return string.Format( "{@}:{1:D2}:{2:D2} {3}",

( ( hour == @ || hour == 12 ) ? 12 : hour % 12 ),

minute, second, ( hour < 12 ? "AM" : "PM" ) );

} // end method ToString
} // end class Timel

@) Caall aladinly b Lad asts @

// TimelTest.cs

// Timel object used in an application.
using System;

public class TimelTest

{

public static void Main( string[] args )

{

// create and initialize a Timel object

Timel time = new Timel(); // invokes Timel constructor
// output string representations of the time

Console.Write( "The initial universal time is: " );
Console.WritelLine( time.ToUniversalString() );
Console.Write( "The initial standard time is: " );

Console.WriteLine( time.ToString() );
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Console.WriteLine(); // output a blank line
// change time and output updated time
time.SetTime( 13, 27, 6 );

Console.Write( "Universal time after SetTime is: " );
Console.WriteLine( time.ToUniversalString() );
Console.Write( "Standard time after SetTime is: " );

Console.WriteLine( time.ToString() );
Console.WriteLine(); // output a blank line
// attempt to set time with invalid values
try

{

time.SetTime( 99, 99, 99 );

} // end try

catch ( ArgumentOutOfRangeException ex )

{

Console.WriteLine( ex.Message + "\n" );

} // end catch

// display time after attempt to set invalid values

Console.WritelLine( "After attempting invalid settings:" );

Console.Write( "Universal time: " );
Console.WriteLine( time.ToUniversalString() );
Console.Write( "Standard time: " );

Console.WriteLine( time.ToString() );
} // end Main
} // end class TimelTest

sl il sSh ®

The initial universal time is: 00:00:00
The initial standard time is: 12:00:00 AM

Universal time after SetTime is: 13:27:06
Standard time after SetTime is: 1:27:06 PM

Specified argument was out of the range of valid values.

After attempting invalid settings:
Universal time: 13:27:06
Standard time: 1:27:06 PM
Press any key to continue . . .
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// TimelTest.cs

// Timel object used in an application.

using System;

public class TimelTest

{

public static void Main( string[] args )

{

// create and initialize a Timel object

Timel time = new Timel(); // invokes Timel constructor
// output string representations of the time

Console.Write( "The initial universal time is: " );
Console.WritelLine( time.ToUniversalString() );
Console.Write( "The initial standard time is: " );

Console.WriteLine( time.ToString() );
Console.WritelLine(); // output a blank line
// change time and output updated time
time.SetTime( 13, 27, 6 );

Console.Write( "Universal time after SetTime is: " );
Console.WriteLine( time.ToUniversalString() );
Console.Write( "Standard time after SetTime is: " );

Console.WriteLine( time.ToString() );
Console.WriteLine(); // output a blank line
// attempt to set time with invalid values
try

{

time.SetTime( 99, 99, 99 );

} // end try

catch ( ArgumentOutOfRangeException ex )

{
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Console.WriteLine( ex.Message + "\n" );

} // end catch

// display time after attempt to set invalid values
Console.WriteLine( "After attempting invalid settings:" );

Console.Write( "Universal time: " );
Console.WritelLine( time.ToUniversalString() );
Console.Write( "Standard time: " );

Console.WritelLine( time.ToString() );
} // end Main
} // end class TimelTest

il il ()5 @

The initial universal time is: 00:00:00
The initial standard time is: 12:00:00 AM

Universal time after SetTime is: 13:27:06
Standard time after SetTime is: 1:27:06 PM

Specified argument was out of the range of valid values.

After attempting invalid settings:
Universal time: 13:27:06
Standard time: 1:27:06 PM
Press any key to continue . . .

this i-uall LS =2

: Al simpleTime caall (K o

// ThisTest.cs

// this used implicitly and explicitly to refer to members of an object.
using System;

public class ThisTest

{

public static void Main( string[] args )

{

SimpleTime time = new SimpleTime( 15, 30, 19 );
Console.WriteLine( time.BuildString() );

} // end Main

} // end class ThisTest

// class SimpleTime demonstrates the "this" reference
public class SimpleTime

{

private int hour; // 0-23

private int minute; // ©-59

private int second; // ©-59
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// if the constructor uses parameter names identical to

// instance variable names the "this" reference is

// required to distinguish between names

public SimpleTime( int hour, int minute, int second )

{

this.hour = hour; // set "this" object's hour instance variable
this.minute = minute; // set "this" object's minute
this.second = second; // set "this" object's second

} // end SimpleTime constructor

// use explicit and implicit "this" to call ToUniversalString
public string BuildString()

{

return string.Format( "{0,24}: {1}\n{2,24}: {3}",
"this.ToUniversalString()", this.ToUniversalString(),
"ToUniversalString()", ToUniversalString() );

} // end method BuildString

// convert to string in universal-time format (HH:MM:SS)
public string ToUniversalString()

// "this" is not required here to access instance variables,
// because method does not have local variables with same

// names as instance variables

return string.Format( "{@:D2}:{1:D2}:{2:D2}",

this.hour, this.minute, this.second );

} // end method ToUniversalString

} // end class SimpleTime

Slly minute Gy hour delull Cdlilae &35 simpleTime Akl addius
all Jsia eland (s D lalaall 53¢] . second
anl J this Labisall dalKl aladnn) g Jasdly Jaleal) G d2hall avas (& uail

Lol 5ygpalls  Laly  this  Labidl 4

. Jaall
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this. ToUniversalString(): 15:30:19
ToUniversalString(): 15:30:19
Press any key to continue . . .

ISSN: 2617-989X

32




SimpleTime ai !

s3¢l .second Jlslly minute FBally hour deludl Clalaa 45U dayhall aadns e
il Jgin sland Gt c aladll
el U8 this dabisall ekl aladial g Jaslly daladdl (g dihall aus & Snall @

L Jaall

Laphll)  5ygpall  Laly  this  dsbiadl S a0 Y oe

- oelatl) Lﬁ g Y AN ((ToUniversalString)

D) oS e

this. ToUniversalString(): 15:30:19

ToUniversalString(): 15:30:19

Press any key to continue . . .

Overloaded Constructors caall 3l Wil feeed! -3
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// Time2.cs

// Time2 class declaration with overloaded constructors.
using System; // for class ArgumentOutOfRangeException

public class Time2

{

private int hour; // © - 23
private int minute; // © - 59
private int second; // @ - 59
// constructor can be called with zero, one, two or three arguments
public Time2( int h = @, int m = @, int s = @ )
{
SetTime( h, m, s ); // invoke SetTime to validate time
} // end Time2 three-argument constructor
// Time2 constructor: another Time2 object supplied as an argument
public Time2( Time2 time )
: this( time.Hour, time.Minute, time.Second ) { }

// set a new time value using universal time; ensure that
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// the data remains consistent by setting invalid values to zero
public void SetTime( int h, int m, int s )
{
Hour = h; // set the Hour property
Minute = m; // set the Minute property
Second = s; // set the Second property
} // end method SetTime

// property that gets and sets the hour
public int Hour

{
get
{
return hour;
} // end get
set
{

if ( value >= 0 && value < 24 )
hour = value;
else
throw new ArgumentOutOfRangeException(
"Hour", value, "Hour must be ©0-23" );
} // end set
} // end property Hour
// property that gets and sets the minute
public int Minute

{
get
{
return minute;
} // end get
set
{

if ( value >= 0 && value < 60 )
minute = value;
else
throw new ArgumentOutOfRangeException(
"Minute", value, "Minute must be ©-59" );
} // end set
} // end property Minute
// property that gets and sets the second
public int Second

{
get
{
return second;
} // end get
set
{

if ( value >= 0 && value < 60 )
second = value;
else
throw new ArgumentOutOfRangeException(
"Second", value, "Second must be ©0-59" );
} // end set
} // end property Second

// convert to string in universal-time format (HH:MM:SS)
public string ToUniversalString()
{
return string.Format(
"{0:D2}:{1:D2}:{2:D2}", Hour, Minute, Second );
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} // end method ToUniversalString

// convert to string in standard-time format (H:MM:SS AM or PM)
public override string ToString()
{
return string.Format( "{@}:{1:D2}:{2:D2} {3}",

( ( Hour == @ || Hour == 12 ) ? 12 : Hour % 12 ),

Minute, Second, ( Hour < 12 ? "AM" : "PM" ) );
} // end method ToString

} // end class Time2

t bl Caall W ddhide calalasind b Lad o e

//Time2Test.cs
// Overloaded constructors used to initialize Time2 objects.
using System;
public class Time2Test
{
public static void Main( string[] args )
{
Time2 t1 = new Time2(); // ©0:00:00
Time2 t2 = new Time2( 2 ); // ©2:00:00
Time2 t3 = new Time2( 21, 34 ); // 21:34:00
Time2 t4 = new Time2( 12, 25, 42 ); // 12:25:42
Time2 t5 = new Time2( t4 ); // 12:25:42
Time2 t6; // initialized later in the program

Console.WriteLine( "Constructed with:\n" );
Console.WriteLine( "t1: all arguments defaulted" );

Console.WriteLine( " {@}", tl.ToUniversalString() ); // ©0:00:00
Console.WriteLine( "  {@}\n", t1.ToString() ), // 12:00:00 AM
Console.WriteLine("t2: hour specified; minute and second defaulted" );
Console.WriteLine( " {@}", t2.ToUniversalString() ); // ©2:00:00
Console.WriteLine( "  {@}\n", t2.ToString() ); // 2:00:00 AM
Console.WriteLine("t3: hour and minute specified; second defaulted" );
Console.WriteLine( "  {@}", t3.ToUniversalString() ); // 21:34:00
Console.WriteLine( "  {@}\n", t3.ToString() ); // 9:34:00 PM
Console.WriteLine( "t4: hour, minute and second specified" );
Console.WriteLine( " {0}", t4.ToUniversalString() ); // 12:25:42
Console.WriteLine( "  {@}\n", t4.ToString() ), // 12:25:42 PM
Console.WriteLine( "t5: Time2 object t4 specified" );
Console.WriteLine( " {@}", t5.ToUniversalString() ); // 12:25:42
Console.WriteLine( " {0}", t5.ToString() ); // 12:25:42 PM
// attempt to initialize t6 with invalid values
try
{

t6 = new Time2( 27, 74, 99 ); // invalid values
} // end try
catch ( ArgumentOutOfRangeException ex )
{

Console.WriteLine( "\nException while initializing t6:" );
Console.WriteLine( ex.Message );
} // end catch
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} // end Main
} // end class Time2Test

il gl ()5 @

Constructed with:

t1: all arguments defaulted
00:00:00
12:00:00 AM

t2: hour specified; minute and second defaulted
02:00:00
2:00:00 AM

t3: hour and minute specified; second defaulted
21:34:00
9:34:00 PM

t4: hour, minute and second specified
12:25:42
12:25:42 PM

t5: Time2 object t4 specified
12:25:42
12:25:42 PM

Exception while initializing t6:
Hour must be 0-23

Parameter name: Hour

Actual value was 27.

Press any key to continue . . .
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// Date.cs
// Date class declaration.
using System;

public class Date

{

private int month; // 1-12
private int day; // 1-31 based on month

// auto-implemented property Year
public int Year { get; private set; }

// constructor: use property Month to confirm proper value for month;
// use property Day to confirm proper value for day
public Date( int theMonth, int theDay, int theYear )
{

Month = theMonth; // validate month

Year = theYear; // could validate year

Day = theDay; // validate day

Console.WriteLine( "Date object constructor for date {@}", this );
} // end Date constructor

// property that gets and sets the month
public int Month

{
get

{
return month;
} // end get
private set // make writing inaccessible outside the class
{
if ( value > @ && value <= 12 ) // validate month
month = value;
else // month is invalid
throw new ArgumentOutOfRangeException(
"Month", value, "Month must be 1-12" );
} // end set
} // end property Month

// property that gets and sets the day
public int Day

{
get

{

return day;
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} // end get
private set // make writing inaccessible outside the class
{
int[] daysPerMonth = { @, 31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31 };

// check if day in range for month
if ( value > @ && value <= daysPerMonth[ Month ] )
day = value;
// check for leap year
else if ( Month == 2 && value == 29 &&
( Year % 400 == 0 || ( Year % 4 == © && Year % 100 !=0 ) ) )
day = value;
else // day is invalid
throw new ArgumentOutOfRangeException(
"Day", value, "Day out of range for current month/year" );
} // end set
} // end property Day

// return a string of the form month/day/year
public override string ToString()

{
return string.Format( "{©}/{1}/{2}", Month, Day, Year );
} // end method ToString
} // end class Date

Dhadl b dal e @bl Caall alasauly U Enployee Calasall Cia b asii o

tHireDate (il 7)lig BirthDate

// Employee.cs

// Employee class with references to other objects.

public class Employee

{
public string FirstName { get; private set; }
public string LastName { get; private set; }
public Date BirthDate { get; private set; }
public Date HireDate { get; private set; }

// constructor to initialize name, birth date and hire date
public Employee( string first, string last,

Date dateOfBirth, Date dateOfHire )
{

FirstName = first;
LastName = last;
BirthDate = dateOfBirth;
HireDate = dateOfHire;

} // end Employee constructor

// convert Employee to string format
public override string ToString()
{
return string.Format( "{0}, {1} Hired: {2} Birthday: {3}",
LastName, FirstName, HireDate, BirthDate );
} // end method ToString

} // end class Employee
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// EmployeeTest.cs
// Composition demonstration.
using System;

public class EmployeeTest

{

public static void Main( string[] args )
{
Date birth = new Date( 7, 24, 1949 );
Date hire = new Date( 3, 12, 1988 );
Employee employee = new Employee( "Bob", "Blue", birth, hire );

Console.WriteLine( employee );
} // end Main
} // end class EmployeeTest

sl il sSh ®

Date object constructor for date 7/24/1949

Date object constructor for date 3/12/1988

Blue, Bob Hired: 3/12/1988 Birthday: 7/24/1949
Press any key to continue. . .
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// Employee.cs

// Static variable used to maintain a count of the number of
// Employee objects that have been created.

using System;

public class Employee
{

public static int Count { get; private set; } // objects in memory

// read-only auto-implemented property FirstName
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public string FirstName { get; private set; }

// read-only auto-implemented property LastName
public string LastName { get; private set; }

// initialize employee, add 1 to static Count and
// output string indicating that constructor was called
public Employee( string first, string last )
{
FirstName = first;
LastName = last;
++Count; // increment static count of employees
Console.WriteLine( "Employee constructor: {@} {1}; Count = {2}",
FirstName, LastName, Count );
} // end Employee constructor
} // end class Employee

topbgall 2o Hlgh) A ey Gl Caall e Gyt lih (b lad iy @

// EmployeeTest.cs
// Static member demonstration.
using System;

public class EmployeeTest
{
public static void Main( string[] args )
{
// show that Count is @ before creating Employees
Console.WriteLine( "Employees before instantiation: {@}",
Employee.Count );

// create two Employees; Count should become 2
Employee el = new Employee( "Susan", "Baker" );
Employee e2 = new Employee( "Bob", "Blue" );

// show that Count is 2 after creating two Employees
Console.WriteLine( "\nEmployees after instantiation: {@}",
Employee.Count );

// get names of Employees

Console.WriteLine( "\nEmployee 1: {0} {1}\nEmployee 2: {2} {3}\n",
el.FirstName, el.LastName,
e2.FirstName, e2.LastName );

} // end Main
} // end class EmployeeTest

: et GJU O @

Employees before instantiation: 0
Employee constructor: Susan Baker; Count = 1
Employee constructor: Bob Blue; Count =2

Employees after instantiation: 2
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Employee 1: Susan Baker
Employee 2: Bob Blue

Press any key to continue . . .

static astdi slasd)
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// Employee.cs

// Static variable used to maintain a count of the number of
// Employee objects that have been created.

using System;

public class Employee

{

public static int Count { get; private set; } // objects in memory

// read-only auto-implemented property FirstName
public string FirstName { get; private set; }

// read-only auto-implemented property LastName
public string LastName { get; private set; }

// initialize employee, add 1 to static Count and
// output string indicating that constructor was called
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public Employee( string first, string last )

{
FirstName = first;
LastName = last;
++Count; // increment static count of employees
Console.WriteLine( "Employee constructor: {0} {1}; Count = {2}",

FirstName, LastName, Count );
} // end Employee constructor
} // end class Employee

tomebagal) 2o gl r":' ey Glall Caall e iy oLl L*,’J:\ Lot 6‘3‘2’ °

// EmployeeTest.cs
// Static member demonstration.
using System;

public class EmployeeTest
{
public static void Main( string[] args )
{
// show that Count is @ before creating Employees
Console.WriteLine( "Employees before instantiation: {@}",
Employee.Count );

// create two Employees; Count should become 2
Employee el = new Employee( "Susan", "Baker" );
Employee e2 = new Employee( "Bob", "Blue" );

// show that Count is 2 after creating two Employees
Console.WriteLine( "\nEmployees after instantiation: {@}",
Employee.Count );

// get names of Employees

Console.WriteLine( "\nEmployee 1: {0} {1}\nEmployee 2: {2} {3}\n",
el.FirstName, el.LastName,
e2.FirstName, e2.LastName );

} // end Main
} // end class EmployeeTest

renll Al O @

Employees before instantiation: 0

Employee constructor: Susan Baker; Count = 1
Employee constructor: Bob Blue; Count = 2
Employees after instantiation: 2

Employee 1: Susan Baker
Employee 2: Bob Blue

Press any key to continue . . .
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public class Cat
{

private static int instances = 0;
public Cat()

{
instances++;
}
public static void HowManyCats()
{
Console.WriteLine("{@} cats adopted", instances);
}

}

t o) Caall (e i) B el b Lad agii @

public class StaticTest
{
public static void Main( string[] args )
{
Cat.HowManyCats();
Cat frisky = new Cat();
Cat.HowManyCats();
Cat whiskers = new Cat();
Cat.HowManyCats();

} // end Main
} // end

sl i @
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0 cats adopted
1 cats adopted
2 cats adopted
Press any key to continue . . .
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aalyll Glleadl LSL GHlll (40 degane Math caall gsay @
:Math Ceall 3yl aal I Jsanl) cth @

43, ) La gl a1
Abs( x ) X_jaﬁu;d\aﬂém Abs( 23.7 ) is23.7

Bbs( 0 )isO
Abs( -23.7 ) is23.7

Ceiling( x ) e gral Gad oandh dae jpal (y Ell{Ceiling( 9.2 ) is10.0
- x|Ceiling( -9.8 )is-9.0
Cos( x ) (OL}J\}L} X)X‘.’,!ﬁ.“’ Cos( 0.0 )is1.0
(x in radians)
Exp( x ) g 2a=ll 3 gl ca)j\ Exp( 1.0 ) isapproximately
2.7182818284590451
Exp( 2.0 ) isapproximately
7.3890560989306504
Floor( x ) X 4 S Gl caha o <Y (&l [Flooxr (9.2 ) is 9.0
i Floor( -9.8 )is-10.0
Log( x ) (e 7,3‘-_\3]\) X A ,“,.,jaﬂ (‘3.-.’)\-‘."}”‘ Log( 2.7182818284590451 )

is approximately 1.0
Log( 7.3890560989306504 )
is approximately 2.0

Max( x, y )

NS

Max( 2.3, 12.7 )is12.7
Max( -2.3, -12.7 )is-2.3

Min( x, y )

Min( 2.3, 12.7 )is2.3
Min( -2.3,

-12.7 )is-12.7

Pow( x, y ) y };jﬁjj&}é),;x Pow( 2.0, 7.0 ) is128.0
Pow( 9.0, .5 ) is3.0
Sin( x ) (O, X) X cua[Sin( 0.0 ) is0.0
(x in radians)
Sqrt( x ) X 3 2 il jAall[sqrt( 900.0 ) is30.0
" Sqrt( 9.0 )is3.0
:culsill Math caall (g9 LS @
* Math.PI =3.1415926535...
+ Math.E=2.7182818285...
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CommissionEmployee i)l aliseinly ¢ Lid)

tald Joos dused Choyaly CommissionEmployee ciuall  aski @
private string firstName;//J.¥1 puY!
private string lastName;// Y1 pwY!
private string socialSecurityNumber;//i,c Lai>Y| ol olidl ol
private decimal grossSales; // iicoiw¥! olaaio]l
private decimal commissionRate;// {Jeaxll diws
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// CommissionEmployee.cs
// CommissionEmployee class represents a commission employee.
using System;
public class CommissionEmployee : object
{
private string firstName;
private string lastName;
private string socialSecurityNumber;
private decimal grossSales; // gross weekly sales
private decimal commissionRate; // commission percentage

// five-parameter constructor
public CommissionEmployee( string first, string last, string ssn,
decimal sales, decimal rate )
{
// implicit call to object constructor occurs here
firstName = first;
lastName = last;
socialSecurityNumber = ssn;
GrossSales = sales; // validate gross sales via property
CommissionRate = rate; // validate commission rate via property
} // end five-parameter CommissionEmployee constructor

// read-only property that gets commission employee's first name
public string FirstName

{
get

{
return firstName;

} // end get
} // end property FirstName

// read-only property that gets commission employee's last name
public string LastName

{
get

{
return lastName;

} // end get
} // end property LastName
// read-only property that gets
// commission employee's social security number
public string SocialSecurityNumber
{

get

{

return socialSecurityNumber;
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} // end get
} // end property SocialSecurityNumber
// property that gets and sets commission employee's gross sales
public decimal GrossSales

{
get
{
return grossSales;
} // end get
set
{

if ( value >= 0 )
grossSales = value;
else
throw new ArgumentOutOfRangeException(
"GrossSales", value, "GrossSales must be >= 0" );
} // end set
} // end property GrossSales
// property that gets and sets commission employee's commission rate
public decimal CommissionRate

{
get
{
return commissionRate;
} // end get
set
{

if ( value > @ && value < 1)
commissionRate = value;
else
throw new ArgumentOutOfRangeException( "CommissionRate",
value, "CommissionRate must be > @ and < 1" );
} // end set
} // end property CommissionRate

// calculate commission employee's pay
public decimal Earnings()
{

return commissionRate * grossSales;
} // end method Earnings

// return string representation of CommissionEmployee object
public override string ToString()
{
return string.Format(
"{0}: {1} {2}\n{3}: {4}\n{5}: {6:C}\n{7}: {8:F2}",
"commission employee", FirstName, LastName,
"social security number", SocialSecurityNumber,
"gross sales", GrossSales, "commission rate", CommissionRate );
} // end method ToString
} // end class CommissionEmployee

// CommissionEmployeeTest.cs

// Testing class CommissionEmployee.
using System;

public class CommissionEmployeeTest

{

public static void Main( string[] args )
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// instantiate CommissionEmployee object

CommissionEmployee employee = new CommissionEmployee( "Sue",
"Jones", "222-22-2222", 10000.00M, .06M );

// display commission employee data

Console.WriteLine(

"Employee information obtained by properties and methods: \n" );
Console.WriteLine( "First name is {0}", employee.FirstName );
Console.WriteLine( "Last name is {@}", employee.LastName );
Console.WriteLine( "Social security number is {@}",

employee.SocialSecurityNumber );

Console.WriteLine( "Gross sales are {0:C}", employee.GrossSales );

Console.WriteLine( "Commission rate is {@:F2}",
employee.CommissionRate );

Console.WriteLine( "Earnings are {0:C}", employee.Earnings() );

employee.GrossSales = 5000.00M; // set gross sales
employee.CommissionRate = .1M; // set commission rate

Console.WriteLine( "\n{@}:\n\n{1}",
"Updated employee information obtained by ToString", employee );
Console.WriteLine( "earnings: {0:C}", employee.Earnings() );
} // end Main
} // end class CommissionEmployeeTest

sl il sSh ®

Employee information obtained by properties and methods:

First name is Sue

Last name is Jones

Social security number is 222-22-2222
Gross sales are $10,000.00
Commission rate is 0.06

Earnings are $600.00

Updated employee information obtained by ToString:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: $5,000.00

commission rate: 0.10

earnings: $500.00

Press any key to continue . . .
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private string firstName;//J Y1 pw¥l

private string lastName;//_ Y1 ewY!

private string socialSecurityNumber;//iiclai>Y! olinolildl al,
private decimal grossSales; // iic 41wVl Olsaall

private decimal commissionRate;// iJeaxll Liws

private decimal baseSalary; // sacLill @lxall
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// BasePlusCommissionEmployee.cs

// BasePlusCommissionEmployee class represents an employee that receives
// a base salary in addition to a commission.

using System;

public class BasePlusCommissionEmployee
{
private string firstName;
private string lastName;
private string socialSecurityNumber;
private decimal grossSales; // gross weekly sales
private decimal commissionRate; // commission percentage
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private decimal baseSalary; // base salary per week

// six-parameter constructor

public BasePlusCommissionEmployee( string first, string last,
string ssn, decimal sales, decimal rate, decimal salary )

{

// implicit call to object constructor occurs here
firstName = first;
lastName = last;
socialSecurityNumber = ssn;
GrossSales = sales; // validate gross sales via property
CommissionRate = rate; // validate commission rate via property
BaseSalary = salary; // validate base salary via property
} // end six-parameter BasePlusCommissionEmployee constructor

// read-only property that gets
// BasePlusCommissionEmployee's first name
public string FirstName

{
get

{
return firstName;

} // end get
} // end property FirstName

// read-only property that gets
// BasePlusCommissionEmployee's last name
public string LastName

{
get

{
return lastName;

} // end get
} // end property LastName

// read-only property that gets
// BasePlusCommissionEmployee's social security number
public string SocialSecurityNumber

{
get

{
return socialSecurityNumber;
} // end get
} // end property SocialSecurityNumber

// property that gets and sets
// BasePlusCommissionEmployee's gross sales
public decimal GrossSales

{
get
{
return grossSales;
} // end get
set
{

if ( value >= 0 )
grossSales = value;
else
throw new ArgumentOutOfRangeException(
"GrossSales", value, "GrossSales must be >= 0" );
} // end set
} // end property GrossSales
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// property that gets and sets
// BasePlusCommissionEmployee's commission rate
public decimal CommissionRate

{
get
{
return commissionRate;
} // end get
set
{

if ( value > @ && value < 1)
commissionRate = value;
else
throw new ArgumentOutOfRangeException( "CommissionRate",
value, "CommissionRate must be > @ and < 1" );
} // end set
} // end property CommissionRate

// property that gets and sets
// BasePlusCommissionEmployee's base salary
public decimal BaseSalary

{
get
{
return baseSalary;
} // end get
set
{

if ( value >= 0 )
baseSalary = value;
else
throw new ArgumentOutOfRangeException( "BaseSalary",
value, "BaseSalary must be >= 0" );
} // end set
} // end property BaseSalary

// calculate earnings
public decimal Earnings()
{
return baseSalary + ( commissionRate * grossSales );
} // end method Earnings

// return string representation of BasePlusCommissionEmployee

public override string ToString()

{

return string.Format(

"{0}: {1} {2}\n{3}: {4}\n{5}: {6:C}\n{7}: {8:F2}\n{9}: {10:C}",
"base-salaried commission employee", firstName, lastName,
"social security number", socialSecurityNumber,
"gross sales", grossSales, "commission rate", commissionRate,
"base salary", baseSalary );

} // end method ToString

} // end class BasePlusCommissionEmployee

// BasePlusCommissionEmployeeTest.cs
// Testing class BasePlusCommissionEmployee.
using System;
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public class BasePlusCommissionEmployeeTest

{

public static void Main( string[] args )

{
// instantiate BasePlusCommissionEmployee object
BasePlusCommissionEmployee employee =

new BasePlusCommissionEmployee( "Bob", "Lewis",

"333-33-3333", 5000.00M, .04M, 300.00M );

// display BasePlusCommissionEmployee's data
Console.WriteLine(

"Employee information obtained by properties and methods: \n" );
Console.WriteLine( "First name is {0}", employee.FirstName );
Console.WriteLine( "Last name is {@}", employee.LastName );
Console.WriteLine( "Social security number is {@}",

employee.SocialSecurityNumber );

Console.WriteLine( "Gross sales are {0:C}", employee.GrossSales );

Console.WriteLine( "Commission rate is {@:F2}",
employee.CommissionRate );

Console.WriteLine( "Earnings are {0:C}", employee.Earnings() );

Console.WriteLine( "Base salary is {0:C}", employee.BaseSalary );

employee.BaseSalary = 1000.00M; // set base salary

Console.WriteLine( "\n{@}:\n\n{1}",
"Updated employee information obtained by ToString", employee );
Console.WriteLine( "earnings: {0:C}", employee.Earnings() );
} // end Main
} // end class BasePlusCommissionEmployeeTest

il il 0sSs ®

Employee information obtained by properties and methods:

First name is Bob

Last name is Lewis

Social security number is 333-33-3333
Gross sales are $5,000.00

Commission rate is 0.04

Earnings are $500.00

Base salary is $300.00

Updated employee information obtained by ToString:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: $5,000.00

commission rate: 0.04

base salary: $1,000.00

earnings: $1,200.00

Press any key to continue . . .
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// BasePlusCommissionEmployee.cs

// BasePlusCommissionEmployee inherits from class CommissionEmployee.
using System;

public class BasePlusCommissionEmployee : CommissionEmployee

{

private decimal baseSalary; // base salary per week

// six-parameter derived class constructor
// with call to base class CommissionEmployee constructor
public BasePlusCommissionEmployee( string first, string last,
string ssn, decimal sales, decimal rate, decimal salary )
: base( first, last, ssn, sales, rate )
{
BaseSalary = salary; // validate base salary via property
} // end six-parameter BasePlusCommissionEmployee constructor

// property that gets and sets
// BasePlusCommissionEmployee's base salary
public decimal BaseSalary

{
get
{
return baseSalary;
} // end get
set
{

if ( value >= 0 )
baseSalary = value;
else
throw new ArgumentOutOfRangeException( "BaseSalary",
value, "BaseSalary must be >= 0" );
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} // end set
} // end property BaseSalary
// calculate earnings
public override decimal Earnings()
{
// not allowed: commissionRate and grossSales private in base class
return baseSalary + ( commissionRate * grossSales );
} // end method Earnings
// return string representation of BasePlusCommissionEmployee
public override string ToString()
{
// not allowed: attempts to access private base class members
return string.Format(
"{0}: {1} {2}\n{3}: {4}\n{5}: {6:C}\n{7}: {8:F2}\n{9}: {10:C}",
"base-salaried commission employee", firstName, lastName,
"social security number", socialSecurityNumber,
"gross sales", grossSales, "commission rate", commissionRate,
"base salary", baseSalary );
} // end method ToString
} // end class BasePlusCommissionEmployee

S Gl Caall (3 Jeasl) Aglae dags AU o) A aniall Jasie e
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L Search Error List

Description File = Line & Column = Project &

'CommissionEmployee.commissionRate’ is inaccessible due to its protection level BasePlusCommissionEmployee.cs BasePlusCommissionEmployee

@2 'CommissionEmployee.grossSales' is inaccessible due to its protection level BasePlusCommissionEmployee.cs 40 46 BasePlusCommissionEmployee
3 'CommissionEmployee.firstName' is inaccessible due to its protection level BasePlusCommissionEmployee.cs 49 47 BasePlusCommissionEmployee
@4 'CommissionEmployee.JastName' is inaccessible due to its protection level BasePlusCommissionEmployee.cs 49 58 BasePlusCommissionEmployee
€5 'CommissionEmployee.socialSecurityNumber' is inaccessible due to its protection level BasePlusCommissionEmployee.cs 50 ] BasePlusCommissionEmployee
6 'CommissionEmployee.grossSales' is inaccessible due to its protection level BasePlusCommissionEmployee.cs 51 pi] BasePlusCommissionEmployee

7 'CommissionEmployee.commissionRate' is inaccessible due to its protection level BasePlusCommissionEmployee.cs 51 56 BasePlusCommissionEmployee
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// CommissionEmployee.cs
// CommissionEmployee with protected instance variables.
using System;
public class CommissionEmployee : object
{
protected string firstName;
protected string lastName;
protected string socialSecurityNumber;
protected decimal grossSales; // gross weekly sales
protected decimal commissionRate; // commission percentage
// five-parameter constructor
public CommissionEmployee( string first, string last, string ssn,
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decimal sales, decimal rate )

// implicit call to object constructor occurs here

firstName = first;

lastName = last;

socialSecurityNumber = ssn;

GrossSales = sales; // validate gross sales via property
CommissionRate = rate; // validate commission rate via property

} // end five-parameter CommissionEmployee constructor
// read-only property that gets commission employee's first name
public string FirstName

{

get

{
return firstName;
} // end get

} // end property FirstName

// read-only property that gets commission employee's last name
public string LastName

{

get

{
return lastName;
} // end get

} // end property LastName

// read-only property that gets

// commission employee's social security number
public string SocialSecurityNumber

{

get

{
return socialSecurityNumber;
} // end get

} // end property SocialSecurityNumber
// property that gets and sets commission employee's gross sales
public decimal GrossSales

{

get
{
return grossSales;
} // end get
set
{

if ( value >= 0 )
grossSales = value;
else
throw new ArgumentOutOfRangeException(
"GrossSales", value, "GrossSales must be >= 0" );
} // end set

} // end property GrossSales
// property that gets and sets commission employee's commission rate
public decimal CommissionRate

{
get
{
return commissionRate;
} // end get
set
{
if ( value > @ && value < 1)
commissionRate = value;
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else
throw new ArgumentOutOfRangeException( "CommissionRate",
value, "CommissionRate must be > @ and < 1" );
} // end set
} // end property CommissionRate
// calculate commission employee's pay
public virtual decimal Earnings()
{
return commissionRate * grossSales;
} // end method Earnings
// return string representation of CommissionEmployee object
public override string ToString()
{
return string.Format(
"{0}: {1} {2}\n{3}: {4}\n{5}: {6:C}\n{7}: {8:F2}",
"commission employee", firstName, lastName,
"social security number", socialSecurityNumber,
"gross sales", grossSales, "commission rate", commissionRate );
} // end method ToString
} // end class CommissionEmployee

Jsaall aladiulg BasePlusCommissionEmployee (Fuball caall e mpailly a8
p el Chall (b Adgeill duasl

// BasePlusCommissionEmployee.cs

// BasePlusCommissionEmployee inherits from CommissionEmployee and has
// access to CommissionEmployee's protected members.

using System;

public class BasePlusCommissionEmployee : CommissionEmployee

{

private decimal baseSalary; // base salary per week

// six-parameter derived class constructor
// with call to base class CommissionEmployee constructor
public BasePlusCommissionEmployee( string first, string last,
string ssn, decimal sales, decimal rate, decimal salary )
: base( first, last, ssn, sales, rate )
{
BaseSalary = salary; // validate base salary via property
} // end six-parameter BasePlusCommissionEmployee constructor

// property that gets and sets
// BasePlusCommissionEmployee's base salary
public decimal BaseSalary

{
get
{
return baseSalary;
} // end get
set
{

if ( value >= 0 )
baseSalary = value;
else
throw new ArgumentOutOfRangeException( "BaseSalary",
value, "BaseSalary must be >= 0" );
} // end set
} // end property BaseSalary
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// calculate earnings
public override decimal Earnings()
{
return baseSalary + ( commissionRate * grossSales );
} // end method Earnings

// return string representation of BasePlusCommissionEmployee

public override string ToString()

{

return string.Format(

"{0}: {1} {2}\n{3}: {4}\n{5}: {6:C}\n{7}: {8:F2}\n{9}: {10:C}",
"base-salaried commission employee", firstName, lastName,
"social security number", socialSecurityNumber,
"gross sales", grossSales, "commission rate", commissionRate,
"base salary", baseSalary );

} // end method ToString

} // end class BasePlusCommissionEmployee

) Ciall b L aodiis e

//  BasePlusCommissionEmployeeTest.cs

// Testing class BasePlusCommissionEmployee.
using System;

public class BasePlusCommissionEmployeeTest

{

public static void Main( string[] args )
{
// instantiate BasePlusCommissionEmployee object
BasePlusCommissionEmployee basePlusCommissionEmployee =
new BasePlusCommissionEmployee( "Bob", "Lewis",
"333-33-3333", 5000.00M, .04M, 300.00M );

// display BasePlusCommissionEmployee's data
Console.WriteLine(
"Employee information obtained by properties and methods: \n" );
Console.WriteLine( "First name is {@}",
basePlusCommissionEmployee.FirstName );
Console.WriteLine( "Last name is {@}",
basePlusCommissionEmployee.LastName );
Console.WriteLine( "Social security number is {0}",
basePlusCommissionEmployee.SocialSecurityNumber );
Console.WriteLine( "Gross sales are {0:C}",
basePlusCommissionEmployee.GrossSales );
Console.WriteLine( "Commission rate is {@:F2}",
basePlusCommissionEmployee.CommissionRate );
Console.WriteLine( "Earnings are {0:C}",
basePlusCommissionEmployee.Earnings() );
Console.WriteLine( "Base salary is {@:C}",
basePlusCommissionEmployee.BaseSalary );

basePlusCommissionEmployee.BaseSalary = 1000.00M; // set base salary

Console.WriteLine( "\n{@}:\n\n{1}",
"Updated employee information obtained by ToString",
basePlusCommissionEmployee );
Console.WriteLine( "earnings: {@:C}",
basePlusCommissionEmployee.Earnings() );
} // end Main
} // end class BasePlusCommissionEmployeeTest
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Employee information obtained by properties and methods:

First name is Bob

Last name is Lewis

Social security number is 333-33-3333
Gross sales are $5,000.00

Commission rate is 0.04

Earnings are $500.00

Base salary is $300.00

Updated employee information obtained by ToString:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: $5,000.00

commission rate: 0.04

base salary: $1,000.00

earnings: $1,200.00

Press any key to continue . . .
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//  CommissionEmployee.cs
// CommissionEmployee class represents a commission employee.
using System;
public class CommissionEmployee
{
private string firstName;
private string lastName;
private string socialSecurityNumber;
private decimal grossSales; // gross weekly sales
private decimal commissionRate; // commission percentage

// five-parameter constructor
public CommissionEmployee( string first, string last, string ssn,
decimal sales, decimal rate )
{
// implicit call to object constructor occurs here
firstName = first;
lastName = last;
socialSecurityNumber = ssn;
GrossSales = sales; // validate gross sales via property
CommissionRate = rate; // validate commission rate via property
} // end five-parameter CommissionEmployee constructor
// read-only property that gets commission employee's first name
public string FirstName

{
get

{
return firstName;
} // end get
} // end property FirstName

// read-only property that gets commission employee's last name
public string LastName

{
get

{
return lastName;
} // end get
} // end property LastName
// read-only property that gets
// commission employee's social security number
public string SocialSecurityNumber

{
get

{
return socialSecurityNumber;

} // end get
} // end property SocialSecurityNumber

// property that gets and sets commission employee's gross sales
public decimal GrossSales

{
get
{
return grossSales;
} // end get
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set
{
if ( value >= 0 )
grossSales = value;
else
throw new ArgumentOutOfRangeException(
"GrossSales", value, "GrossSales must be >= 0" );
} // end set
} // end property GrossSales
// property that gets and sets commission employee's commission rate
public decimal CommissionRate

{
get
{
return commissionRate;
} // end get
set
{

if ( value > @ && value < 1)
commissionRate = value;
else
throw new ArgumentOutOfRangeException( "CommissionRate",
value, "CommissionRate must be > @ and < 1" );
} // end set
} // end property CommissionRate
// calculate commission employee's pay
public virtual decimal Earnings()

{
return CommissionRate * GrossSales;
} // end method Earnings

// return string representation of CommissionEmployee object
public override string ToString()
{
return string.Format(
"{0}: {1} {2}\n{3}: {4}\n{5}: {6:C}\n{7}: {8:F2}",
"commission employee", FirstName, LastName,
"social security number", SocialSecurityNumber,
"gross sales", GrossSales, "commission rate", CommissionRate );
} // end method ToString
} // end class CommissionEmployee
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// BasePlusCommissionEmployee.cs
// BasePlusCommissionEmployee inherits from CommissionEmployee and has
// access to CommissionEmployee's private data via
// its public properties.
using System;
public class BasePlusCommissionEmployee : CommissionEmployee
{
private decimal baseSalary; // base salary per week
// six-parameter derived class constructor
// with call to base class CommissionEmployee constructor
public BasePlusCommissionEmployee( string first, string last,
string ssn, decimal sales, decimal rate, decimal salary )
: base( first, last, ssn, sales, rate )
{
BaseSalary = salary; // validate base salary via property
} // end six-parameter BasePlusCommissionEmployee constructor
// property that gets and sets
// BasePlusCommissionEmployee's base salary
public decimal BaseSalary

{
get
{
return baseSalary;
} // end get
set
{

if ( value >= 0 )
baseSalary = value;
else
throw new ArgumentOutOfRangeException( "BaseSalary",
value, "BaseSalary must be >= 0" );
} // end set
} // end property BaseSalary
// calculate earnings
public override decimal Earnings()
{
return BaseSalary + base.Earnings();
} // end method Earnings

// return string representation of BasePlusCommissionEmployee
public override string ToString()
{
return string.Format( "base-salaried {@}\nbase salary: {1:C}",
base.ToString(), BaseSalary );
} // end method ToString
} // end class BasePlusCommissionEmployee

tchall L lad aodius e

// BasePlusCommissionEmployeeTest.cs

// Testing class BasePlusCommissionEmployee.
using System;

public class BasePlusCommissionEmployeeTest

{

public static void Main( string[] args )
{
// instantiate BasePlusCommissionEmployee object
BasePlusCommissionEmployee employee =
new BasePlusCommissionEmployee( "Bob", "Lewis",
"333-33-3333", 5000.00M, .04M, 300.00M );
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// display BasePlusCommissionEmployee's data
Console.WriteLine(

"Employee information obtained by properties and methods: \n" );
Console.WriteLine( "First name is {0}", employee.FirstName );
Console.WriteLine( "Last name is {@}", employee.LastName );
Console.WriteLine( "Social security number is {@}",

employee.SocialSecurityNumber );

Console.WriteLine( "Gross sales are {0:C}", employee.GrossSales );

Console.WriteLine( "Commission rate is {@:F2}",
employee.CommissionRate );

Console.WriteLine( "Earnings are {0:C}", employee.Earnings() );

Console.WriteLine( "Base salary is {@:C}", employee.BaseSalary );

employee.BaseSalary = 1000.00M; // set base salary

Console.WriteLine( "\n{@}:\n\n{1}",
"Updated employee information obtained by ToString", employee );
Console.WriteLine( "earnings: {@:C}", employee.Earnings() );
} // end Main
} // end class BasePlusCommissionEmployeeTest

sl il sSh ®

Employee information obtained by properties and methods:

First name is Bob

Last name is Lewis

Social security number is 333-33-3333
Gross sales are $5,000.00

Commission rate is 0.04

Earnings are $500.00

Base salary is $300.00

Updated employee information obtained by ToString:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: $5,000.00

commission rate: 0.04

base salary: $1,000.00

earnings: $1,200.00

Press any key to continue . . .
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sl BasePlusCommissionEmployee

CommissionEmployee commissionEmployee2 = basePlusCommissionEmployee;
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// PolymorphismTest.cs

// Assigning base class and derived class references to base class and
// derived class variables.

using System;

public class PolymorphismTest

{

public static void Main( string[] args )
{
// assign base class reference to base class variable
CommissionEmployee commissionEmployee = new CommissionEmployee(
"Sue", "Jones", "222-22-2222", 10000.00M, .06M );

// assign derived class reference to derived class variable
BasePlusCommissionEmployee basePlusCommissionEmployee =
new BasePlusCommissionEmployee( "Bob", "Lewis",
"333-33-3333", 5000.00M, .04M, 300.00M );

// invoke ToString and Earnings on base class object

// using base class variable

Console.WriteLine( "{@} {1}:\n\n{2}\n{3}: {4:C}\n",
"Call CommissionEmployee's ToString and Earnings methods",
"with base class reference to base class object",
commissionEmployee.ToString(),
"earnings", commissionEmployee.Earnings() );

// invoke ToString and Earnings on derived class object

// using derived class variable

Console.WriteLine( "{@} {1}:\n\n{2}\n{3}: {4:C}\n",
"Call BasePlusCommissionEmployee's ToString and Earnings",
"methods with derived class reference to derived class object",
basePlusCommissionEmployee.ToString(),
"earnings", basePlusCommissionEmployee.Earnings() );

// invoke ToString and Earnings on derived class object

// using base class variable

CommissionEmployee commissionEmployee2 = basePlusCommissionEmployee;

Console.WriteLine( "{©} {1}:\n\n{2}\n{3}: {4:C}",
"Call BasePlusCommissionEmployee's ToString and Earnings",
"methods with base class reference to derived class object",
commissionEmployee2.ToString(), "earnings",
commissionEmployee2.Earnings() );

} // end Main
} // end class PolymorphismTest
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Call CommissionEmployee's ToString and Earnings methods with base class reference
to base class object:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: $10,000.00

commission rate: 0.06

earnings: $600.00

Call BasePlusCommissionEmployee's ToString and Earnings methods with derived
class reference to derived class object:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: $5,000.00

commission rate: 0.04

base salary: $300.00

earnings: $500.00

Call BasePlusCommissionEmployee's ToString and Earnings methods with base class
reference to derived class object:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: $5,000.00

commission rate: 0.04

base salary: $300.00

earnings: $500.00

Press any key to continue . . .
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Employee
SalariedEmployee CommissionEmployee HourlyEmployee
T
BasePlusCommissionEmployee
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Earnings ToString

Employee abstract firstName lastName
social security number: 55N

Salaried- weeklySalary salaried employee: firstName lastName
Employee social security number: SSN
weekly salary: weeklysalary

Hourly- If hours <= 40 hourly employee: firstName lasiName
Employee wage * hours social security number: 55N
If hours = 40 hourly wage: wage

40 * wage + hours worked: hours

{ hours - 40 ) *

wage * 1.5
Commission- commissionRate * commission employee: firstName lastName
Employee grossSales social security number: SSN

gross sales: grosssales
commission rate: commissionRate

BasePTlus- ( commissionRate * base salaried commission employee:
Commission- grossSales ) + firstName lastName
Employee baseSalary social security number: 55N

gross sales: grossSales
commission rate: commissionRate
base salary: baseSalary

ISSN: 2617-989X 78



ASpaall Gailadll Ge ad zyad M5 Employee ol Chall LU Yol Tan o
Glalll &) cLastName aY) Al FirstName Js¥) au¥) :oulasdl aueal
.SocialSecurityNumber 4iclaia¥|

Aadl Gatliadl) (3315 D lalas AU 41 M5 Caall b e 2eal LS @

Aald) (ailiadl]l el dua Aluls 8aleY Tostring() danhll e load Zhal o

Chall 1 (e Flie Cia K e gl LEarnings() sl danhll e C}aﬁ °

gl 2P 2SI AlaS dayylall o2a (override) QsS) 2yl
// Employee.cs

// Employee abstract base class.

public abstract class Employee

{
// read-only property that gets employee's first name
public string FirstName { get; private set; }

// read-only property that gets employee's last name
public string LastName { get; private set; }

// read-only property that gets employee's social security number
public string SocialSecurityNumber { get; private set; }

// three-parameter constructor
public Employee( string first, string last, string ssn )
{
FirstName = first;
LastName = last;
SocialSecurityNumber = ssn;
} // end three-parameter Employee constructor

// return string representation of Employee object, using properties
public override string ToString()
{
return string.Format( "{0} {1}\nsocial security number: {2}",
FirstName, LastName, SocialSecurityNumber );
} // end method ToString

// abstract method overridden by derived classes
public abstract decimal Earnings(); // no implementation here
} // end abstract class Employee

Gl Caall e (3ide SalariedEmployee caall o @
bl dandicall SalariedEmployee ddliay) dualdll Caall 1agl 6o @
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// SalariedEmployee.cs

// SalariedEmployee class that extends Employee.
using System;

public class SalariedEmployee : Employee

{

private decimal weeklySalary;

// four-parameter constructor

public SalariedEmployee( string first, string last, string ssn,
decimal salary ) : base( first, last, ssn )

{

WeeklySalary = salary; // validate salary via property
} // end four-parameter SalariedEmployee constructor

// property that gets and sets salaried employee's salary
public decimal WeeklySalary

{
get
{
return weeklySalary;
} // end get
set
{

if ( value >= @ ) // validation
weeklySalary = value;
else
throw new ArgumentOutOfRangeException( "WeeklySalary",
value, "WeeklySalary must be >= 0" );
} // end set
} // end property WeeklySalary

// calculate earnings; override abstract method Earnings in Employee
public override decimal Earnings()
{
return WeeklySalary;
} // end method Earnings

// return string representation of SalariedEmployee object
public override string ToString()
{
return string.Format( "salaried employee: {@}\n{1}: {2:C}",
base.ToString(), "weekly salary", WeeklySalary );
} // end method ToString
} // end class SalariedEmployee

il Caal) (e Ll 33 HourlyEmployee caall (s<s ®
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// HourlyEmployee.cs
// HourlyEmployee class that extends Employee.
using System;

public class HourlyEmployee : Employee

{

private decimal wage; // wage per hour
private decimal hours; // hours worked for the week

// five-parameter constructor

public HourlyEmployee( string first, string last, string ssn,
decimal hourlyWage, decimal hoursWorked )
: base( first, last, ssn )

Wage = hourlyWage; // validate hourly wage via property
Hours = hoursWorked; // validate hours worked via property
} // end five-parameter HourlyEmployee constructor

// property that gets and sets hourly employee's wage
public decimal Wage

{
get
{
return wage;
} // end get
set
{

if ( value >= @ ) // validation
wage = value;
else
throw new ArgumentOutOfRangeException( "Wage",
value, "Wage must be >= 0" );
} // end set
} // end property Wage

// property that gets and sets hourly employee's hours
public decimal Hours

{
get
{
return hours;
} // end get
set
{

if ( value >= 0 && value <= 168 ) // validation
hours = value;
else
throw new ArgumentOutOfRangeException( "Hours",
value, "Hours must be >= @ and <= 168" );
} // end set
} // end property Hours

// calculate earnings; override Employee’s abstract method Earnings
public override decimal Earnings()
{
if ( Hours <= 40 ) // no overtime
return Wage * Hours;
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else
return ( 40 * Wage ) + ( ( Hours - 40 ) * Wage * 1.5M );
} // end method Earnings

// return string representation of HourlyEmployee object

public override string ToString()

{

return string.Format(

"hourly employee: {0}\n{1}: {2:C}; {3}: {4:F2}",
base.ToString(), "hourly wage", Wage, "hours worked", Hours );

} // end method ToString

} // end class HourlyEmployee

bl caall e (3 (e CommissionEmployee «all (e
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// CommissionEmployee.cs
// CommissionEmployee class that extends Employee.
using System;

public class CommissionEmployee : Employee

{
private decimal grossSales; // gross weekly sales
private decimal commissionRate; // commission percentage

// five-parameter constructor

public CommissionEmployee( string first, string last, string ssn,
decimal sales, decimal rate ) : base( first, last, ssn )

{
GrossSales = sales; // validate gross sales via property
CommissionRate = rate; // validate commission rate via property

} // end five-parameter CommissionEmployee constructor

// property that gets and sets commission employee's gross sales
public decimal GrossSales

{
get
{
return grossSales;
} // end get
set
{
if ( value >= 0 )
grossSales = value;
else
throw new ArgumentOutOfRangeException(
"GrossSales", value, "GrossSales must be >= 0" );
} // end set
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} // end property GrossSales

// property that gets and sets commission employee's commission rate
public decimal CommissionRate

{
get
{
return commissionRate;
} // end get
set
{

if ( value > @ && value < 1)
commissionRate = value;
else
throw new ArgumentOutOfRangeException( "CommissionRate",
value, "CommissionRate must be > @ and < 1" );
} // end set
} // end property CommissionRate

// calculate earnings; override abstract method Earnings in Employee
public override decimal Earnings()

{
return CommissionRate * GrossSales;
} // end method Earnings

// return string representation of CommissionEmployee object

public override string ToString()

{

return string.Format( "{0}: {1}\n{2}: {3:C}\n{4}: {5:F2}",

"commission employee", base.ToString(),
"gross sales", GrossSales, "commission rate", CommissionRate );

} // end method ToString

} // end class CommissionEmployee

Gl caall e (@i8e BasePlusCommissionEmployee  caall G5 @
.CommissionEmployee
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// BasePlusCommissionEmployee.cs
// BasePlusCommissionEmployee class that extends CommissionEmployee.
using System;

public class BasePlusCommissionEmployee : CommissionEmployee

{

private decimal baseSalary; // base salary per week

// six-parameter constructor
public BasePlusCommissionEmployee( string first, string last,
string ssn, decimal sales, decimal rate, decimal salary )
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: base( first, last, ssn, sales, rate )
{

BaseSalary = salary; // validate base salary via property
} // end six-parameter BasePlusCommissionEmployee constructor

// property that gets and sets
// base-salaried commission employee's base salary
public decimal BaseSalary

{
get
{
return baseSalary;
} // end get
set
{

if ( value >= 0 )
baseSalary = value;
else
throw new ArgumentOutOfRangeException( "BaseSalary",
value, "BaseSalary must be >= 0" );
} // end set
} // end property BaseSalary

// calculate earnings; override method Earnings in CommissionEmployee
public override decimal Earnings()
{
return BaseSalary + base.Earnings();
} // end method Earnings

// return string representation of BasePlusCommissionEmployee object
public override string ToString()
{
return string.Format( "base-salaried {0}; base salary: {1:C}",
base.ToString(), BaseSalary );
} // end method ToString
} // end class BasePlusCommissionEmployee
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// PayrollSystemTest.cs
// Employee hierarchy test application.
using System;

public class PayrollSystemTest
{

public static void Main( string[] args )
{
// create derived class objects
SalariedEmployee salariedEmployee =
new SalariedEmployee( "John", "Smith", "111-11-1111", 800.00M );
HourlyEmployee hourlyEmployee =
new HourlyEmployee( "Karen", "Price",
"222-22-2222", 16.75M, 40.0M );
CommissionEmployee commissionEmployee =
new CommissionEmployee( "Sue", "Jones",
"333-33-3333", 10000.00M, .06M );
BasePlusCommissionEmployee basePlusCommissionEmployee =
new BasePlusCommissionEmployee( "Bob", "Lewis",
"444-44-4444", 5000.00M, .04M, 300.00M );

Console.WriteLine( "Employees processed individually:\n" );

Console.WriteLine( "{©}\nearned: {1:C}\n",
salariedEmployee, salariedEmployee.Earnings() );
Console.WriteLine( "{©}\nearned: {1:C}\n",
hourlyEmployee, hourlyEmployee.Earnings() );
Console.WriteLine( "{©}\nearned: {1:C}\n",
commissionEmployee, commissionEmployee.Earnings() );
Console.WriteLine( "{©}\nearned: {1:C}\n",
basePlusCommissionEmployee,
basePlusCommissionEmployee.Earnings() );

// create four-element Employee array
Employee[] employees = new Employee[ 4 ];

// initialize array with Employees of derived types
employees[ © ] = salariedEmployee;

employees[ 1 ] hourlyEmployee;

employees[ 2 ] = commissionEmployee;

employees[ 3 ] basePlusCommissionEmployee;

Console.WriteLine( "Employees processed polymorphically:\n" );

// generically process each element in array employees
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foreach ( Employee currentEmployee in employees )

{

Console.WriteLine( currentEmployee ); // invokes ToString

// determine whether element is a BasePlusCommissionEmployee
if ( currentEmployee is BasePlusCommissionEmployee )

{
// downcast Employee reference to
// BasePlusCommissionEmployee reference
BasePlusCommissionEmployee employee =
( BasePlusCommissionEmployee ) currentEmployee;
employee.BaseSalary *= 1.10M;
Console.WriteLine(
"new base salary with 10% increase is: {0:C}",
employee.BaseSalary );
} // end if

Console.WriteLine("earned {0:C}\n", currentEmployee.Earnings() );
} // end foreach

// get type name of each object in employees array
for ( int j = @; j < employees.Length; j++ )
Console.WriteLine( "Employee {0} is a {1}", 7,
employees[ j ].GetType() );
} // end Main
} // end class PayrollSystemTest

sl 5l (6

Employees processed individually:

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: $800.00

earned: $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: $16.75; hours worked: 40.00
earned: $670.00

commission employee: Sue Jones
social security number: 333-33-3333
gross sales: $10,000.00

commission rate: 0.06

earned: $600.00

base-salaried commission employee: Bob Lewis
social security number: 444-44-4444
gross sales: $5,000.00
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commission rate: 0.04; base salary: $300.00
earned: $500.00

Employees processed polymorphically:

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: $800.00

earned $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: $16.75; hours worked: 40.00
earned $670.00

commission employee: Sue Jones
social security number: 333-33-3333
gross sales: $10,000.00

commission rate: 0.06

earned $600.00

base-salaried commission employee: Bob Lewis
social security number: 444-44-4444

gross sales: $5,000.00

commission rate: 0.04; base salary: $300.00
new base salary with 10% increase is: $330.00
earned $530.00

Employee 0 is a SalariedEmployee

Employee 1 is a HourlyEmployee

Employee 2 is a CommissionEmployee
Employee 3 is a BasePlusCommissionEmployee
Press any key to continue . . .
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// IPayable.cs
// IPayable interface declaration.
public interface IPayable

{
decimal GetPaymentAmount(); // calculate payment; no implementation
} // end interface IPayable
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// Invoice.cs
// Invoice class implements IPayable.
using System;

public class Invoice : IPayable
{
private int quantity;
private decimal pricePerItem;

// property that gets and sets the part number on the invoice
public string PartNumber { get; set; }

// property that gets and sets the part description on the invoice
public string PartDescription { get; set; }

// four-parameter constructor
public Invoice( string part, string description, int count,
decimal price )
{
PartNumber = part;
PartDescription = description;
Quantity = count; // validate quantity via property
PricePerItem = price; // validate price per item via property
} // end four-parameter Invoice constructor

// property that gets and sets the quantity on the invoice
public int Quantity

{
get
{
return quantity;
} // end get
set
{

if ( value >= @ ) // validate quantity
quantity = value;
else
throw new ArgumentOutOfRangeException( "Quantity",
value, "Quantity must be >= 0" );
} // end set
} // end property Quantity

// property that gets and sets the price per item
public decimal PricePerItem

{
get

{

return pricePerItem;
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} // end get
set

if ( value >= @ ) // validate price
pricePerItem = value;
else
throw new ArgumentOutOfRangeException( "PricePerItem",
value, "PricePerItem must be >= 0" );
} // end set
} // end property PricePerItem

// return string representation of Invoice object
public override string ToString()

{

return string.Format(
“{e}: \n{1}: {2} ({3}) \n{4}: {5} \n{6}: {7:C}",
"invoice", "part number", PartNumber, PartDescription,
"quantity", Quantity, "price per item", PricePerItem );
} // end method ToString

// method required to carry out contract with interface IPayable
public decimal GetPaymentAmount()

{
return Quantity * PricePerItem; // calculate total cost
} // end method GetPaymentAmount
} // end class Invoice

Employee aboll Caw
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// Employee.cs

// Employee abstract base class.

public abstract class Employee : IPayable

{
// read-only property that gets employee's first name
public string FirstName { get; private set; }

// read-only property that gets employee's last name
public string LastName { get; private set; }

// read-only property that gets employee's social security number
public string SocialSecurityNumber { get; private set; }

// three-parameter constructor
public Employee( string first, string last, string ssn )
{

FirstName = first;

LastName = last;

SocialSecurityNumber = ssn;
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} // end three-parameter Employee constructor

// return string representation of Employee object
public override string ToString()
{
return string.Format( "{©} {1}\nsocial security number: {2}",
FirstName, LastName, SocialSecurityNumber );
} // end method ToString

// Note: We do not implement IPayable method GetPaymentAmount here so
// this class must be declared abstract to avoid a compilation error.
public abstract decimal GetPaymentAmount();

} // end abstract class Employee

SalariedEmployee _jilas Cabgll Caw
.Employee dyaall Caall (o (3uia SalariedEmployee (hlaa ciligell Cha (5 @
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// SalariedEmployee.cs
// SalariedEmployee class that extends Employee.
using System;

public class SalariedEmployee : Employee
{

private decimal weeklySalary;

// four-parameter constructor

public SalariedEmployee( string first, string last, string ssn,
decimal salary ) : base( first, last, ssn )

{
WeeklySalary = salary; // validate salary via property

} // end four-parameter SalariedEmployee constructor

// property that gets and sets salaried employee's salary
public decimal WeeklySalary

{
get
{
return weeklySalary;
} // end get
set
{

if ( value >= @ ) // validation
weeklySalary = value;
else
throw new ArgumentOutOfRangeException( "WeeklySalary",
value, "WeeklySalary must be >= 0" );
} // end set
} // end property WeeklySalary

// calculate earnings; implement interface IPayable method
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// that was abstract in base class Employee
public override decimal GetPaymentAmount()

{
return WeeklySalary;
} // end method GetPaymentAmount

// return string representation of SalariedEmployee object
public override string ToString()
{
return string.Format( "salaried employee: {@}\n{1}: {2:C}",
base.ToString(), "weekly salary", WeeklySalary );
} // end method ToString
} // end class SalariedEmployee
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// PayableInterfaceTest.cs
// Tests interface IPayable with disparate classes.
using System;
public class PayableInterfaceTest
{
public static void Main( string[] args )
{
// create four-element IPayable array
IPayable[] payableObjects = new IPayable[ 4 ];
// populate array with objects that implement IPayable
payableObjects[ © ] = new Invoice( "©1234", "seat", 2, 375.00M );
payableObjects[ 1 ] = new Invoice( "56789", "tire", 4, 79.95M );
payableObjects[ 2 ] = new SalariedEmployee( "John", "Smith",
"111-11-1111", 800.00M );
payableObjects[ 3 ] = new SalariedEmployee( "Lisa", "Barnes",
"888-88-8888", 1200.00M );
Console.WriteLine(
"Invoices and Employees processed polymorphically:\n" );
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// generically process each element in array payableObjects

foreach ( var currentPayable in payableObjects )

{
// output currentPayable and its appropriate payment amount
Console.WriteLine( "{@}\npayment due: {1:C}\n",

currentPayable, currentPayable.GetPaymentAmount() );
} // end foreach
} // end Main
} // end class PayableInterfaceTest

tenl) il O @

Invoices and Employees processed polymorphically:

invoice:

part number: 01234 (seat)
quantity: 2

price per item: $375.00
payment due: $750.00

invoice:

part number: 56789 (tire)
quantity: 4

price per item: $79.95
payment due: $319.80

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: $800.00

payment due: $800.00

salaried employee: Lisa Barnes
social security number: 888-88-8888
weekly salary: $1,200.00

payment due: $1,200.00

Press any key to continue . . .
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// ComplexNumber.cs

// Class that overloads operators for adding, subtracting
// and multiplying complex numbers.

using System;

public class ComplexNumber

{
// read-only property that gets the real component
public double Real { get; private set; }

// read-only property that gets the imaginary component
public double Imaginary { get; private set; }

// constructor
public ComplexNumber( double a, double b )
{
Real = a;
Imaginary = b;
} // end constructor

// return string representation of ComplexNumber
public override string ToString()
{
return string.Format( "({0} {1} {2}i)",
Real, ( Imaginary < @ ? "-" : "+" ), Math.Abs( Imaginary ) );
} // end method ToString

// overload the addition operator
public static ComplexNumber operator+ (ComplexNumber x, ComplexNumber y )
{

return new ComplexNumber( x.Real + y.Real, x.Imaginary + y.Imaginary );
} // end operator +

// overload the subtraction operator
public static ComplexNumber operator- (ComplexNumber x, ComplexNumber y )
{

return new ComplexNumber( x.Real - y.Real, x.Imaginary - y.Imaginary );
} // end operator -

// overload the multiplication operator
public static ComplexNumber operator* (ComplexNumber x, ComplexNumber y )
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return new ComplexNumber(x.Real * y.Real - x.Imaginary * y.Imaginary,
x.Real * y.Imaginary + y.Real * x.Imaginary );
} // end operator *
} // end class ComplexNumber

ohlly ganl) Cildee Ay ask 5y 5 x Gudiall aadl e mopailly S Las ks @
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// ComplexTest.cs
// Overloading operators for complex numbers.
using System;

public class ComplexTest

{

public static void Main( string[] args )

{

// declare two variables to store complex numbers
// to be entered by user
ComplexNumber x, y;

// prompt the user to enter the first complex number

Console.Write( "Enter the real part of complex number x: " );
double realPart = Convert.ToDouble( Console.ReadLine() );
Console.Write("Enter the imaginary part of complex number x: " );

double imaginaryPart = Convert.ToDouble( Console.ReadLine() );
x = new ComplexNumber( realPart, imaginaryPart );

// prompt the user to enter the second complex number
Console.Write( "\nEnter the real part of complex number y: " );
realPart = Convert.ToDouble( Console.ReadlLine() );
Console.Write("Enter the imaginary part of complex number y: " );
imaginaryPart = Convert.ToDouble( Console.ReadlLine() );

y = new ComplexNumber( realPart, imaginaryPart );

// display the results of calculations with x and y
Console.WriteLine();
Console.WriteLine( "{0} + {1}
Console.WriteLine( "{@} - {1}
Console.WriteLine( "{0} * {1}
} // end method Main
} // end class ComplexTest

{2}", %, ¥y, x +y );
{2}": X, y) X - y );
{2}", x, ¥y, x *y );

il il () @
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Enter the real part of complex number x: 2
Enter the imaginary part of complex number x: 4

Enter the real part of complex number y: 4
Enter the imaginary part of complex number y: -2

(2+4i)+(4-2i)=(6+2i)
(2 +4i) - (4-2i) = (-2 + 6i)
(2 +4i)* (4 -2i) = (16 + 12i)
Press any key to continue . . .

Operator Overloading (2) lleall W11 fuezd! =2

.denominator alially numerator Javall (plall Fraction chall (gsnn @

iy agid Lot Jowadl al )yed HAT by alkally ol 4l 5ed b Caall 55
Sl 1 el

o pan bead S Jranills agis @

san pall) Sullly adall a3l cp (implicit) el Jisaill o mypal o
(1 ‘\.ALEA)&AS‘}QL#LJJQJSO?

dosd Juals uad) oaphll 2aally ol o (explicit) Jalall Jusaill o zpal @
(Pl e Lans)

A=l axe Hlialy == slgluall sl dudeal 2 Jaasilly ag2i @

using System;
public class Fraction

{

private int numerator;
private int denominator;

public Fraction(int numerator, int denominator)

{
this.numerator=numerator;
this.denominator=denominator;

}

public Fraction(int wholeNumber)

{
numerator = wholeNumber;
denominator = 1;

¥

public static Fraction operator +(Fraction lhs, Fraction rhs)
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if (lhs.denominator == rhs.denominator)
{
return new Fraction(lhs.numerator + rhs.numerator,
lhs.denominator);

}

// simplistic solution for unlike fractions
// 1/2 + 3/4 == (1*4) + (3*2) / (2*4) == 10/8
int firstProduct = lhs.numerator * rhs.denominator;
int secondProduct = rhs.numerator * lhs.denominator;
return new Fraction(

firstProduct + secondProduct,

lhs.denominator * rhs.denominator

)s
}
public static implicit operator Fraction(int thelInt)
{
return new Fraction(thelInt);
}
public static explicit operator int(Fraction theFraction)
{
return theFraction.numerator / theFraction.denominator;
}
public static bool operator==(Fraction lhs, Fraction rhs)
{
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)
{

return !(lhs==rhs);

public override bool Equals(object o)

{
if (! (o is Fraction) )
{
return false;
}
return this == (Fraction) o;
}

public override string ToString()
{
string s = numerator.ToString() + "/" +
denominator.ToString();
return s;
}
}

ldl Caall azinly L Led o @

using System;
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public class FractionTest

{

public static void Main( string[] args )

{

Fraction f1 = new Fraction(3, 4);
Console.WriteLine("f1: {@}", f1.ToString());
Fraction f2 = new Fraction(2, 4);
Console.WriteLine("f2: {0}", f2.ToString());

Fraction 3 = f1 + f2;

Console.WriteLine("f1 + f2 = f3: {0}", f3.ToString());

Fraction f4 = 3 + 5;

Console.WriteLine("f3 + 5 = f4: {0@}", f4.ToString());

Fraction f5 = new Fraction(2, 4);

if (f5 == f2)

{

Console.WriteLine("F5: {@} == F2: {1}",

f5.ToString(),
f2.ToString());

}

int i = (int)f5;

Console.WriteLine("i={0}", 1i);

} // end method Main

}

f1: 3/4
f2: 2/4

fl1+f2=13:5/4
f3+5=14: 25/4
F5: 2/4 == F2: 2/4

iI=0

Press any key to continue . . .
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// DivideByZeroNoExceptionHandling.cs
// Integer division without exception handling.
using System;

class DivideByZeroNoExceptionHandling
{
static void Main()
{
// get numerator
Console.Write( "Please enter an integer numerator: " );
int numerator = Convert.ToInt32( Console.ReadLine() );

// get denominator
Console.Write( "Please enter an integer denominator: " );
int denominator = Convert.ToInt32( Console.ReadLine() );

// divide the two integers, then display the result
int result = numerator / denominator;
Console.WriteLine( "\nResult: {@:D} / {1:D} = {2:D}",
numerator, denominator, result );
} // end Main
} // end class DivideByZeroNoExceptionHandling

e galipal) 2 Jas) @

Please enter an integer numerator: 100
Please enter an integer denominator: 7

Result: 100/ 7 =14
Press any key to continue . . .
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Please enter an integer numerator: 100
Please enter an integer denominator: 0

Unhandled Exception: System.DivideByZeroException: Attempted to divide by zero.
at DivideByZeroNoExceptionHandling.Main() in

e:\5.00P\Chapter_8\DivideByZeroN

oExceptionHandling\DivideByZeroNoExceptionHandling\DivideByZeroNoException

Handli

ng.cs:line 18

raglll) 53Ul Heding maliyall 2o CaBgy LS @

L DivideByZeroNoExceptionHandling [ — ﬁJ

E DivideByZeroNoExceptionHandling has stopped working

Windows can check online for a selution to the problem.

< Check online for a solution and close the program
< Close the program

<% Debug the program

I v View problem details

)
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// DivideByZeroExceptionHandling.cs
// FormatException and DivideByZeroException handlers.
using System;

class DivideByZeroExceptionHandling

{
static void Main( string[] args )
{
bool continueLoop = true; // determines whether to keep looping
do
{
// retrieve user input and calculate quotient
try
{

// Convert.ToInt32 generates FormatException
// if argument cannot be converted to an integer

Console.Write( "Enter an integer numerator: " );
int numerator = Convert.ToInt32( Console.ReadlLine() );
Console.Write( "Enter an integer denominator: " );

int denominator = Convert.ToInt32( Console.ReadlLine() );

// division generates DivideByZeroException
// if denominator is ©
int result = numerator / denominator;

// display result

Console.WriteLine( "\nResult: {@} / {1} = {2}",
numerator, denominator, result );

continueLoop = false;

} // end try
catch ( FormatException formatException )
{

Console.WriteLine( "\n" + formatException.Message );
Console.WritelLine(
"You must enter two integers. Please try again.\n" );
} // end catch
catch ( DivideByZeroException divideByZeroException )
{
Console.WriteLine( "\n" + divideByZeroException.Message );
Console.WriteLine(
"Zero is an invalid denominator. Please try again.\n" );
} // end catch
} while ( continuelLoop ); // end do...while
} // end Main
} // end class DivideByZeroExceptionHandling

Pl eliinl (s 2l 0sS of S e

Enter an integer numerator: 100
Enter an integer denominator: 7

Result: 100/ 7 =14
Press any key to continue . . .
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Enter an integer numerator: 100
Enter an integer denominator: 0

Attempted to divide by zero.
Zero is an invalid denominator. Please try again.

Enter an integer numerator: 100
Enter an integer denominator: 7

Result: 100/ 7 =14
Press any key to continue . . .

sss cadle o guiall daady Aad (e Liase dnai dad Jlaah Mo aaiiadl old Jla o @
:428)gall catch ALl 8 diallaag FormatException (Guadll ol o)

Enter an integer numerator: 100
Enter an integer denominator: Hello

Input string was not in a correct format.
You must enter two integers. Please try again.

Enter an integer numerator: 100
Enter an integer denominator: 7

Result: 100/ 7 =14
Press any key to continue . . .
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// NegativeNumberException.cs

// NegativeNumberException represents exceptions caused by
// illegal operations performed on negative numbers.

using System;

class NegativeNumberException : Exception

{

// default constructor
public NegativeNumberException()

: base( "Illegal operation for a negative number" )
{

// empty body

} // end default constructor

// constructor for customizing error message
public NegativeNumberException( string messageValue ) : base( messageValue )
{
// empty body
} // end one-argument constructor

// constructor for customizing the exception's error

// message and specifying the InnerException object

public NegativeNumberException( string messageValue, Exception inner )
: base( messageValue, inner )

{

// empty body
} // end two-argument constructor

} // end class NegativeNumberException

) ) Caa B Jl 6 ardis e

// SquareRootTest.cs
// Demonstrating a user-defined exception class.
using System;

class SquareRootTest

{

static void Main( string[] args )

{
bool continuelLoop = true;
do
{
// catch any NegativeNumberException thrown
try
{
Console.Write( "Enter a value to calculate the square root of: " );

double inputValue = Convert.ToDouble( Console.ReadLine() );
double result = SquareRoot( inputValue );

Console.WriteLine( "The square root of {0} is {1:F6}\n",
inputValue, result );
continueLoop = false;

} // end try
catch ( FormatException formatException )
{

Console.WriteLine( "\n" + formatException.Message );
Console.WriteLine( "Please enter a double value.\n" );
} // end catch
catch ( NegativeNumberException negativeNumberException )

{

Console.WriteLine( "\n" + negativeNumberException.Message );
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Console.WriteLine( "Please enter a non-negative value.\n" );
} // end catch
} while ( continuelLoop );
} // end Main

// computes square root of parameter; throws
// NegativeNumberException if parameter is negative
public static double SquareRoot( double value )
{
// if negative operand, throw NegativeNumberException
if ( value < @ )
throw new NegativeNumberException(
"Square root of negative number not permitted" );
else
return Math.Sqrt( value ); // compute square root
} // end method SquareRoot
} // end class SquareRootTest

g dad J) die Glu) eyl S S @

Enter a value to calculate the square root of: 30
The square root of 30 is 5.477226

Press any key to continue . . .

tFormatException aldl) el cliu) dalal) 2 cdual A JK) xie L e

Enter a value to calculate the square root of: Hello

Input string was not in a correct format.
Please enter a double value.

Enter a value to calculate the square root of: 25
The square root of 25 is 5.000000

Press any key to continue . . .

:NegativeNumberException ddlul) dadll ol Ll aduw (dalle dad JlAa) 2icy o

Enter a value to calculate the square root of: -2

Square root of negative number not permitted
Please enter a non-negative value.

Enter a value to calculate the square root of: 2
The square root of 2 is 1.414214

Press any key to continue . . .
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// NegativeNumberException.cs

// NegativeNumberException represents exceptions caused by
// illegal operations performed on negative numbers.

using System;

class NegativeNumberException : Exception
{
// default constructor
public NegativeNumberException()
: base( "Illegal operation for a negative number" )

{
// empty body
} // end default constructor

// constructor for customizing error message
public NegativeNumberException( string messageValue ) : base( messageValue )
{
// empty body
} // end one-argument constructor

// constructor for customizing the exception's error

// message and specifying the InnerException object

public NegativeNumberException( string messageValue, Exception inner )
: base( messageValue, inner )

{
// empty body

} // end two-argument constructor

} // end class NegativeNumberException

@bl oY) Cha Gl JBal 8 aadns e

// SquareRootTest.cs
// Demonstrating a user-defined exception class.
using System;

class SquareRootTest

{

static void Main( string[] args )

{

bool continuelLoop = true;
do

// catch any NegativeNumberException thrown
try
{
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Console.Write( "Enter a value to calculate the square root of: " );
double inputValue = Convert.ToDouble( Console.ReadlLine() );
double result = SquareRoot( inputValue );

Console.WritelLine( "The square root of {0} is {1:F6}\n",
inputValue, result );
continueLoop = false;

} // end try
catch ( FormatException formatException )
{

Console.WriteLine( "\n" + formatException.Message );
Console.WriteLine( "Please enter a double value.\n" );

} // end catch

catch ( NegativeNumberException negativeNumberException )

{
Console.WriteLine( "\n" + negativeNumberException.Message );
Console.WriteLine( "Please enter a non-negative value.\n" );

} // end catch

} while ( continuelLoop );
} // end Main

// computes square root of parameter; throws
// NegativeNumberException if parameter is negative
public static double SquareRoot( double value )
{
// if negative operand, throw NegativeNumberException
if ( value < 0 )
throw new NegativeNumberException(
"Square root of negative number not permitted" );
else
return Math.Sqgrt( value ); // compute square root
} // end method SquareRoot
} // end class SquareRootTest

tiange dad J0) i i) galil) 25 ()5S @

Enter a value to calculate the square root of: 30
The square root of 30 is 5.477226

Press any key to continue . . .

tFormatException toalall Gl el Lalall 6 cduai dale Jia) 2ic Wl o

Enter a value to calculate the square root of: Hello

Input string was not in a correct format.
Please enter a double value.

Enter a value to calculate the square root of: 25
The square root of 25 is 5.000000

Press any key to continue . . .

:NegativeNumberException ddlul) dadll ol Ll L (Aol dad JIAa) 2icy o
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Enter a value to calculate the square root of: -2

Square root of negative number not permitted
Please enter a non-negative value.

Enter a value to calculate the square root of: 2
The square root of 2 is 1.414214

Press any key to continue . . .
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using System;
namespace SquareRootTest
{
public class ListBox
{
private string[] strings;
private int ctr = 0;

// initialize the list box with strings
public ListBox(params string[] initialStrings)

{

// allocate space for the strings
strings = new String[256];

// copy the strings passed in to the constructor
foreach (string s in initialStrings)

{
}

strings[ctr++] = s;

}
// add a single string to the end of the list box

public void Add(string theString)

{
if (ctr >= strings.Length)
{
Console.WriteLine("List Overflow !");
}
else
strings[ctr++] = theString;
}

// allow array-like access
public string this[int index]

{
get
{
if (index < @ || index >= strings.Length)
{
Console.WriteLine("Bad List Index !");
b

return strings[index];
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set
{
// add only through the add method
if (index < @ || index >= ctr)
{
Console.WriteLine("Bad List Index !");
}
else

strings[index] = value;

}

}

// publish how many strings you hold
public int GetNumEntries()

{ return ctr; }

cougrall e e)m:\ﬂ this[int index] J<&) f“m‘ LY e
bl Chall b L aodis @

// IndexerTest.cs
using System;
namespace SquareRootTest

{

class IndexerTest
{
static void Main(string[] args)
{
// create a new list box and initialize
ListBox lbt = new ListBox("Hello", "World");

// add a few strings
1bt.Add("Who");
lbt.Add("Is");
1bt.Add("John");
lbt.Add("Galt");

// test the access
string subst = "Universe";
1bt[1] = subst;

// access all the strings
for (int i = @; i < lbt.GetNumEntries(); i++)

{
}

} // end Main

Console.WriteLine("1bt[{@}]: {1}", i, 1bt[i]);

: et G:'t’ U5 e
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Ibt[0]: Hello

Ibt[1]: Universe

Ibt[2]: Who

Ibt[3]: Is

Ibt[4]: John

Ibt[5]: Galt

Press any key to continue . . .

s Chall Chusd gle Jemd b Guilhsd) Colyy gdy Hla Jhe ) sasalls e

TR (o 4 CJ.AA.U Company

using System;

public class Company

{
private Employee[] AE;
private int Max;
public Company(int Max)
{
this.Max = Max;
AE = new Employee[Max];
}
public Employee this[int index]
{
get
{
if (index < @ || index >= Max)
{
throw new IndexOutOfRangeException();
}
return AE[index];
}
set
{
if (index < @ || index >= Max)
{
throw new IndexOutOfRangeException();
}
AE[index] = value;
}
}
public override string ToString()
{
string s = "";
for (int i = @; i < this.Max; i++)
s = s + AE[i].ToString() + "\n";
return s;
}
}
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// PayrollSystemTest.cs
using System;

public class PayrollSystemTest
{

public static void Main( string[] args )
{
// create derived class objects
SalariedEmployee salariedEmployee =
new SalariedEmployee( "John", "Smith", "111-11-1111", 800.00M );
HourlyEmployee hourlyEmployee =
new HourlyEmployee( "Karen", "Price",
"222-22-2222", 16.75M, 40.0M );
CommissionEmployee commissionEmployee =
new CommissionEmployee( "Sue", "Jones",
"333-33-3333", 10000.00M, .06M );
BasePlusCommissionEmployee basePlusCommissionEmployee =
new BasePlusCommissionEmployee( "Bob", "Lewis",
"444-44-4444", 5000.00M, .04M, 300.00M );
try
{
// create four-element Employee array
Company C = new Company(4);

// initialize array with Employees of derived types

C[@] = salariedEmployee;
C[1] = hourlyEmployee;
C[2] = commissionEmployee;
C[3] = basePlusCommissionEmployee;
Console.WriteLine("Company Info:\n {0} ", C);
}
catch (Exception x)
{
Console.WriteLine(x.Message);
}

} // end Main
} // end class PayrollSystemTest

il il sSs ®

Company Info:

salaried employee: John Smith

social security number: 111-11-1111
weekly salary: $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: $16.75; hours worked: 40.00
commission employee: Sue Jones

social security number: 333-33-3333
gross sales: $10,000.00
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commission rate: 0.06

base-salaried commission employee: Bob Lewis
social security number: 444-44-4444

gross sales: $5,000.00

commission rate: 0.04; base salary: $300.00

Press any key to continue . . .
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public struct CoOrds

¢ public int x, y;
public CoOrds(int pl, int p2)
{
X = pl;
y = p2;
}
}

ALl ) B JEd) b ariins e

public static void Main( string[] args )

{
// Initialize:
CoOrds coordsl
CoOrds coords2
CoOrds coords3;
coords3.x 5;
coords3.y = 6;

new CoOrds();
new CoOrds(10, 10);

// Display results:
Console.Write("CoOrds 1: ");

Console.WriteLine("x = {0}, y = {1}", coordsl.x, coordsl.y);

Console.Write("CoOrds 2: ");

Console.WriteLine("x = {0}, y = {1}", coords2.x, coords2.y);
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Console.Write("CoOrds 3: ");
Console.WriteLine("x = {0}, y = {1}", coords3.x, coords3.y);

// Keep the console window open in debug mode.
Console.WriteLine("Press any key to exit.");
Console.ReadKey();

} // end Main

: el G.."\L'a O @

CoOrds 1: x=0,y=0
CoOrds 2: x =10,y =10
CoOrds 3: x=5,y=6
Press any key to exit.

Simple Types structs it LUY & -2

slanl) olind b djes 4l ddilga (StruCt) Lo C# da] Lladl (e Jasw dawi JS1 06 @
o) Jaaill s Capaty 098 Allg System
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Boolean, Byte, SByte, Char, Decimal, Double, Single, Int16, UInt16 Int32, UInt32, Int64 and
Uint64.

.value type ded Llaf struct L) daS)) alasiul 435l bl < o
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int i = 5; // create an int value
object objectl = (object)i; // explicitly box the int value
object object2 = i; // implicitly box the int value

Obsing cpilise usmye e object2 s objectl (pysiall jdg ¢l 2SI 3T ey
dpial) dad

) A aage e gpeall dagaill unboxing conversion d8aiall ls duless oLl Sy @
: Al JBal o LS ddavin 48

| int intl = (int)objectl; // explicitly unbox the int value

i cjaé*aﬂ\ﬂlaai“ d28) g0 dadd szl BV LJSLS'CE;:}A e Adaiall ¢l 345\:;A Ja Q?é L
.InvalidCastException sliiuy) Hseha
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class Node
{
public int Data { get; set; } // store integer data
public Node Next { get; set; } // store reference to next Node

public Node( int dataValue )
{
Data = dataValue;
} // end constructor
} // end class node

Ll i Bate Clbhaee iy JK8) L (el Waans g daip o) Gale S (K4 o
.Tree 8yadll «Queue i)l «Stack _w3<all ¢List
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// LinkedListLibrary.cs

// ListNode, List and EmptylListException class declarations.

using System;

namespace LinkedListLibrary

{

// class to represent one node in a list

// Self-referential Node class declaration.

class ListNode

{

// automatic read-only property Data
public object Data { get; private set; }

// automatic property Next
public ListNode Next { get; set; }

// constructor to create ListNode that refers to dataValue

// and is last node in list

public ListNode( object dataValue )

: this( dataValue, null )

{
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} // end default constructor

// constructor to create ListNode that refers to dataValue
// and refers to next ListNode in List

public ListNode( object dataValue, ListNode nextNode )

{

Data = dataValue;

Next = nextNode;

} // end constructor

} // end class ListNode

// class List declaration
public class List
{
private ListNode firstNode;
private ListNode lastNode;
private string name; // string like "list" to display
// construct empty List with specified name
public List( string listName )
{
name = listName;
firstNode = lastNode = null;
} // end constructor

// construct empty List with "list" as its name
public List()

: this( "list" )

{

} // end default constructor

// Insert object at front of List. If List is empty,
// firstNode and lastNode will refer to same object.
// Otherwise, firstNode refers to new node.

public void InsertAtFront( object insertItem )

{
if ( IsEmpty() )

firstNode = lastNode = new ListNode( insertItem );
else

firstNode = new ListNode( insertItem, firstNode );
} // end method InsertAtFront

// Insert object at end of List. If List is empty,

// firstNode and lastNode will refer to same object.

// Otherwise, lastNode's Next property refers to new node.
public void InsertAtBack( object insertItem )

{
if ( IseEmpty() )

firstNode = lastNode = new ListNode( insertItem );
else

lastNode = lastNode.Next = new ListNode( insertItem );
} // end method InsertAtBack

// remove first node from List
public object RemoveFromFront()

{

if ( IsEmpty() ) throw new EmptylListException( name );
object removeltem = firstNode.Data; // retrieve data

// reset firstNode and lastNode references
if ( firstNode == lastNode )
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firstNode
else
firstNode

lastNode = null;

firstNode.Next;

return removeItem; // return removed data
} // end method RemoveFromFront

// remove last node from List
public object RemoveFromBack()

{

if ( IsEmpty() ) throw new EmptylListException( name );
object removeItem = lastNode.Data; // retrieve data

// reset firstNode and lastNode references
if ( firstNode == lastNode )

firstNode = lastNode = null;
else

{

ListNode current = firstNode;

// loop while current.Next is not lastNode
while ( current.Next != lastNode )
current = current.Next; // move to next node

// current is new lastNode
lastNode = current;
current.Next = null;

} // end else

return removeItem; // return removed data
} // end method RemoveFromBack

// return true if List is empty
public bool IsEmpty()
{
return firstNode == null;
} // end method IsEmpty

// output List contents
public void Display()

{

if ( IsEmpty() )

{

Console.WritelLine( "Empty "
} // end if

else

{

Console.Write( "The " + name +

+ name );

is: " );
ListNode current = firstNode;

// output current node data while not at end of list
while ( current != null )
{
Console.Write( current.Data + " " );
current = current.Next;
} // end while
Console.WriteLine( "\n" );
} // end else
} // end method Display
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} // end class List

// class EmptylListException declaration
public class EmptylListException : Exception
{

// parameterless constructor

public EmptylListException()

: base( "The list is empty" )

{

// empty constructor

} // end EmptyListException constructor

// one-parameter constructor

public EmptylListException( string name )
: base( "The " + name + " is empty" )

{

// empty constructor

} // end EmptyListException constructor

// two-parameter constructor

public EmptyListException( string exception, Exception inner )
: base( exception, inner )

{

// empty constructor

} // end EmptyListException constructor

} // end class EmptylListException

} // end namespace LinkedListLibrary

pabd) 35S0 8 Gl sl b L #
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if ( IsEmpty()
firstNode

else
firstNode = new ListNode( insertItem, firstNode );

~

lastNode = new ListNode( insertItem );
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if ( IsEmpty() )

firstNode = lastNode = new ListNode( insertItem );
else

lastNode = lastNode.Next = new ListNode( insertItem );
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if ( IsEmpty() ) throw new EmptylListException( name );

object removeltem = firstNode.Data; // retrieve data
// reset firstNode and lastNode references
if ( firstNode == lastNode )
firstNode = lastNode = null;
else
firstNode

firstNode.Next;

return removeItem; // return removed data
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if ( IsEmpty() ) throw new EmptylListException( name );
object removeltem = lastNode.Data; // retrieve data

// reset firstNode and lastNode references
if ( firstNode == lastNode )

firstNode = lastNode = null;
else

{

ListNode current = firstNode;
// loop while current.Next is not lastNode
while ( current.Next != lastNode )
current = current.Next; // move to next node
// current is new lastNode
lastNode = current;
current.Next = null;

} // end else

return removeItem; // return removed data
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using System;

using LinkedListLibrary;

// class to test List class functionality
class ListTest

{

public static void Main( string[] args )

{

List 1list = new List(); // create List container

// create data to store in List
bool aBoolean = true;

char aCharacter = '$';

int anInteger = 34567;

string aString = "hello";

// use List insert methods
list.InsertAtFront( aBoolean );
list.Display();
list.InsertAtFront( aCharacter );
list.Display();
list.InsertAtBack( anInteger );
list.Display();
list.InsertAtBack( aString );
list.Display();

// use List remove methods
object removedObject;

// remove data from list and display after each removal

try
{
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removedObject = list.RemoveFromFront();
Console.WriteLine( removedObject + " removed" );
list.Display();

removedObject = list.RemoveFromFront();
Console.WritelLine( removedObject + " removed" );
list.Display();

removedObject = list.RemoveFromBack();
Console.WritelLine( removedObject + " removed" );
list.Display();

removedObject = list.RemoveFromBack();
Console.WriteLine( removedObject + " removed" );
list.Display();

} // end try
catch ( EmptyListException emptyListException )
{
Console.Error.WriteLine( "\n" + emptylListException );
} // end catch
} // end Main
} // end class ListTest

sl x5l (S

The list is: True

The list is: $ True

The list is: $ True 34567

The list is: $ True 34567 hello

$ removed
The list is: True 34567 hello

True removed
The list is: 34567 hello

hello removed
The list is: 34567

34567 removed
Empty list
Press any key to continue . . .
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// OverloadedMethods.cs
// Using overloaded methods to display arrays of different types.
using System;

class OverloadedMethods

{

public static void Main( string[] args )
{
// create arrays of int, double and char
int[] intArray = { 1, 2, 3, 4, 5, 6 };
double[] doubleArray = { 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7 };
char[] charArray = { 'H', 'E', 'L', 'L', '0"' };

Console.WriteLine( "Array intArray contains:" );
DisplayArray( intArray ); // pass an int array argument
Console.WriteLine( "Array doubleArray contains:" );
DisplayArray( doubleArray ); // pass a double array argument
Console.WriteLine( "Array charArray contains:" );
DisplayArray( charArray ); // pass a char array argument

} // end Main

// output int array
private static void DisplayArray( int[] inputArray )
{
foreach ( int element in inputArray )
Console.Write( element + " " );

Console.WriteLine( "\n" );
} // end method DisplayArray

// output double array
private static void DisplayArray( double[] inputArray )
{
foreach ( double element in inputArray )
Console.Write( element + " " );

Console.WriteLine( "\n" );
} // end method DisplayArray

// output char array
private static void DisplayArray( char[] inputArray )
{
foreach ( char element in inputArray )
Console.Write( element + " " );

Console.WriteLine( "\n" );
} // end method DisplayArray
} // end class OverloadedMethods
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Array intArray contains:
123456

Array doubleArray contains:
1.1223344556.67.7

Array charArray contains:
HELLO

Press any key to continue . . .
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//GenericMethod.cs

// Using overloaded methods to display arrays of different types.
using System;

using System.Collections.Generic;

class GenericMethod
{
public static void Main( string[] args )
{
// create arrays of int, double and char
int[] intArray = { 1, 2, 3, 4, 5, 6 };
double[] doubleArray = { 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7 };
char[] charArray = { 'H', 'E', 'L', 'L', '0O"' };

Console.WriteLine( "Array intArray contains:" );
DisplayArray( intArray ); // pass an int array argument
Console.WriteLine( "Array doubleArray contains:" );
DisplayArray( doubleArray ); // pass a double array argument
Console.WriteLine( "Array charArray contains:" );
DisplayArray( charArray ); // pass a char array argument

} // end Main

// output array of all types
private static void DisplayArray< T >( T[] inputArray )
{

foreach ( T element in inputArray )
Console.Write( element + " " );

Console.WriteLine( "\n" );
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} // end method DisplayArray
} // end class GenericMethod

tenl) 3l O @

Array intArray contains:
123456

Array doubleArray contains:
11223344556.67.7

Array charArray contains:
HELLO

Press any key to continue . . .
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where T : IComparable< T >

:thud\cf+~a; [

// MaximumTest.cs
// Generic method Maximum returns the largest of three objects.
using System;

class MaximumTest

{
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public static void Main( string[] args )

{

Console.WriteLine( "Maximum of {©}, {1} and {2} is {3}\n",

3, 4, 5, Maximum( 3, 4, 5 ) );

Console.WriteLine( "Maximum of {0}, {1} and {2} is {3}\n",

6.6, 8.8, 7.7, Maximum( 6.6, 8.8, 7.7 ) );

Console.WriteLine( "Maximum of {©}, {1} and {2} is {3}\n",

"pear”, "apple”, "orange",
Maximum( “pear", "apple", "orange" ) );
} // end Main

// generic function determines the

// largest of the IComparable objects

private static T Maximum< T >( T x, Ty, T z )
where T : IComparable< T >

{

T max = x; // assume x is initially the largest

// compare y with max
if ( y.CompareTo( max ) > @ )
max = y; // y is the largest so far

// compare z with max
if ( z.CompareTo( max ) > @ )
max = z; // z is the largest

return max; // return largest object
} // end method Maximum
} // end class MaximumTest

il il e e

Maximum of 3,4and 5is 5
Maximum of 6.6, 8.8 and 7.7 is 8.8
Maximum of pear, apple and orange is pear

Press any key to continue . . .
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// Stack.cs
// Generic class Stack.
using System;

class Stack< T >
{
private int top; // location of the top element
private T[] elements; // array that stores stack elements

// parameterless constructor creates a stack of the default size
public Stack()

: this( 10 ) // default stack size
{

// empty constructor; calls constructor at line 18 to perform init
} // end stack constructor

// constructor creates a stack of the specified number of elements
public Stack( int stackSize )
{
if ( stackSize > @ ) // validate stackSize
elements = new T[ stackSize ]; // create stackSize elements
else
throw new ArgumentException( "Stack size must be positive." );

top = -1; // stack initially empty
} // end stack constructor

// push element onto the stack; if unsuccessful,
// throw FullStackException
public void Push( T pushValue )
{
if ( top == elements.Length - 1 ) // stack is full
throw new FullStackException( string.Format(
"Stack is full, cannot push {@}", pushValue ) );

++top; // increment top
elements[ top ] = pushvValue; // place pushValue on stack
} // end method Push

// return the top element if not empty,
// else throw EmptyStackException
public T Pop()
{
if ( top == -1 ) // stack is empty
throw new EmptyStackException( "Stack is empty, cannot pop" );

--top; // decrement top
return elements[ top + 1 ]; // return top value
} // end method Pop
} // end class Stack

u.uASA <l J‘.@.L:)! EmptyStackException ua..a;AS\ LW Ca = CJAAS °
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// EmptyStackException.cs
// EmptyStackException indicates a stack is empty.
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using System;

class EmptyStackException : Exception
{
// parameterless constructor
public EmptyStackException() : base( "Stack is empty" )
{
// empty constructor
} // end EmptyStackException constructor

// one-parameter constructor
public EmptyStackException( string exception ) : base( exception )
{
// empty constructor
} // end EmptyStackException constructor

// two-parameter constructor

public EmptyStackException( string exception, Exception inner )
: base( exception, inner )

{

// empty constructor
} // end EmptyStackException constructor
} // end class EmptyStackException

ooXe el lelaY FullStackException (awadall (WouY) Caa (e C).;aj °
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// FullStackException.cs
// FullStackException indicates a stack is full.
using System;

class FullStackException : Exception
{
// parameterless constructor
public FullStackException() : base( "Stack is full" )
{
// empty constructor
} // end FullStackException constructor

// one-parameter constructor
public FullStackException( string exception ) : base( exception )

{

// empty constructor
} // end FullStackException constructor

// two-parameter constructor
public FullStackException( string exception, Exception inner )

: base( exception, inner )
{
// empty constructor
} // end FullStackException constructor
} // end class FullStackException

Glad) oSl o alasinls L Lo a5 @

// StackTest.cs
// Testing generic class Stack.
using System;
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class StackTest
{
// create arrays of doubles and ints
private static double[] doubleElements =
new double[]{ 1.1, 2.2, 3.3, 4.4, 5.5, 6.6 };
private static int[] intElements =
new int[]{ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 };

private static Stack< double > doubleStack; // stack stores doubles
private static Stack< int > intStack; // stack stores int objects

public static void Main( string[] args )

{
doubleStack = new Stack< double >( 5 ); // stack of doubles
intStack = new Stack< int >( 10 ); // stack of ints

TestPushDouble(); // push doubles onto doubleStack
TestPopDouble(); // pop doubles from doubleStack
TestPushInt(); // push ints onto intStack
TestPopInt(); // pop ints from intStack

} // end Main

// test Push method with doubleStack
private static void TestPushDouble()
{

// push elements onto stack

try

{

Console.WriteLine( "\nPushing elements onto doubleStack" );

// push elements onto stack
foreach ( var element in doubleElements )
{
Console.Write( "{O©:F1} ", element );
doubleStack.Push( element ); // push onto doubleStack
} // end foreach

} // end try
catch ( FullStackException exception )
{

Console.Error.WritelLine();
Console.Error.WriteLine( "Message: + exception.Message );
Console.Error.WriteLine( exception.StackTrace );
} // end catch
} // end method TestPushDouble

// test Pop method with doubleStack
private static void TestPopDouble()
{

// pop elements from stack

try

{

Console.WriteLine( "\nPopping elements from doubleStack" );
double popValue; // store element removed from stack

// remove all elements from stack

while ( true )

{
popValue = doubleStack.Pop(); // pop from doubleStack
Console.Write( "{@:F1} ", popValue );

} // end while
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} // end try

catch ( EmptyStackException exception )

{
Console.Error.WriteLine();
Console.Error.WriteLine( "Message: + exception.Message );
Console.Error.WriteLine( exception.StackTrace );

} // end catch

} // end method TestPopDouble

"

// test Push method with intStack
private static void TestPushInt()
{

// push elements onto stack

try

{

Console.WriteLine( "\nPushing elements onto intStack" );

// push elements onto stack
foreach ( var element in intElements )
{
Console.Write( "{0} ", element );
intStack.Push( element ); // push onto intStack
} // end foreach

} // end try
catch ( FullStackException exception )
{

Console.Error.WriteLine();
Console.Error.WriteLine( "Message: + exception.Message );
Console.Error.WriteLine( exception.StackTrace );
} // end catch
} // end method TestPushInt

]

// test Pop method with intStack
private static void TestPopInt()
{

// pop elements from stack

try

{

Console.WriteLine( "\nPopping elements from intStack" );
int popValue; // store element removed from stack

// remove all elements from stack

while ( true )

{
popValue = intStack.Pop(); // pop from intStack
Console.Write( "{0} ", popValue );

} // end while

} // end try
catch ( EmptyStackException exception )
{

Console.Error.WriteLine();
Console.Error.WriteLine( "Message: + exception.Message );
Console.Error.WriteLine( exception.StackTrace );
} // end catch
} // end method TestPopInt
} // end class StackTest

]

: et G:'t’ U5 e
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Pushing elements onto doubleStack
11223344556.6
Message: Stack is full, cannot push 6.6
at Stack™1.Push(T pushValue) in e:\5.00P\Chapter_11\Stack\Stack\Stack.cs:line 33
at StackTest. TestPushDouble() in e:\5.00P\Chapter_11\Stack\Stack\StackTest.cs:line 39

Popping elements from doubleStack
5544332211
Message: Stack is empty, cannot pop
at Stack™1.Pop() in e:\5.00P\Chapter_11\Stack\Stack\Stack.cs:line 45
at StackTest. TestPopDouble() in e:\5.00P\Chapter_11\Stack\Stack\StackTest.cs:line 63

Pushing elements onto intStack

1234567891011

Message: Stack is full, cannot push 11
at Stack™1.Push(T pushValue) in e:\5.00P\Chapter_11\Stack\Stack\Stack.cs:line 33
at StackTest. TestPushlInt() in e:\5.00P\Chapter_11\Stack\Stack\StackTest.cs:line 87

Popping elements from intStack
10987654321
Message: Stack is empty, cannot pop
at Stack™1.Pop() in e:\5.00P\Chapter_11\Stack\Stack\Stack.cs:line 45
at StackTest. TestPoplInt() in e:\5.00P\Chapter_11\Stack\Stack\StackTest.cs:line 111
Press any key to continue . . .
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Nongeneric Class: ArrayList i) idgivs (ol & Cinall —1
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// ArraylListTest.cs

// Using class Arraylist.
using System;

using System.Collections;

public class ArraylListTest
{

private static readonly string[] colors =

ISSN: 2617-989X 145




{ "MAGENTA", "RED", "WHITE", "BLUE", "CYAN" };
private static readonly string[] removeColors =
{ "RED", "WHITE", "BLUE" };

// create ArraylList, add colors to it and manipulate it
public static void Main( string[] args )

{

ArraylList list = new ArraylList( 1 ); // initial capacity of 1

// add the elements of the colors array to the ArraylList list
foreach ( var color in colors )
list.Add( color ); // add color to the ArrayList list

// add elements in the removeColors array to
// the ArraylList removelList with the ArraylList constructor
ArraylList removeList = new ArraylList( removeColors );

Console.WriteLine( "ArraylList: " );
DisplayInformation( list ); // output the list

// remove from ArrayList list the colors in removelList
RemoveColors( list, removelList );

Console.WriteLine( "\nArraylList after calling RemoveColors: " );
DisplayInformation( list ); // output list contents
} // end Main

// displays information on the contents of an array list
private static void DisplayInformation( ArraylList arrayList )
{
// iterate through array list with a foreach statement
foreach ( var element in arraylList )
Console.Write( "{@} ", element ); // invokes ToString

// display the size and capacity
Console.WriteLine( "\nSize = {@}; Capacity = {1}",
arraylList.Count, arraylList.Capacity );

int index = arrayList.IndexOf( "BLUE" );

if ( index != -1)
Console.WriteLine( "The array list contains BLUE at index {@}.",
index );
else
Console.WriteLine( "The array list does not contain BLUE." );
} // end method DisplayInformation

// remove colors specified in secondList from firstList
private static void RemoveColors( ArraylList firstList, ArraylList secondList )
{
// iterate through second ArraylList like an array
for ( int count = ©; count < secondList.Count; ++count )
firstList.Remove( secondList[ count ] );
} // end method RemoveColors
} // end class ArraylListTest

: et G:’t’ U5 e
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ArrayL.ist:

MAGENTA RED WHITE BLUE CYAN
Size = 5; Capacity = 8

The array list contains BLUE at index 3.

ArrayL.ist after calling RemoveColors:
MAGENTA CYAN

Size = 2; Capacity = 8

The array list does not contain BLUE.
Press any key to continue . . .
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// LinkedListTest.cs

// Using LinkedLists.

using System;

using System.Collections.Generic;

public class LinkedlListTest
{
private static readonly string[] colors = { "black", "yellow",
"green", "blue", "violet", "silver" };
private static readonly string[] colors2 = { "gold", "white",
llbr‘ownll, llbluell, llgr‘ayll };

// set up and manipulate LinkedList objects
public static void Main( string[] args )

{

LinkedList< string > listl = new LinkedlList< string >();

// add elements to first linked list
foreach ( var color in colors )
listl.AddLast( color );

// add elements to second linked list via constructor
LinkedList< string > list2 = new LinkedList< string >( colors2 );

Concatenate( listil, list2 ); // concatenate list2 onto listl
PrintList( 1listl ); // display listl elements

Console.WriteLine( "\nConverting strings in listl to uppercase\n" );
ToUppercaseStrings( listl ); // convert to uppercase string
PrintList( listl ); // display listl elements

Console.WriteLine( "\nDeleting strings between BLACK and BROWN\n" );
RemoveItemsBetween( listl, "BLACK", "BROWN" );

PrintList( listl ); // display listl elements
PrintReversedList( 1listl ); // display list in reverse order
} // end Main

// display list contents
private static void PrintList< T >( LinkedList< T > list )

{

Console.WriteLine( "Linked list: " );

foreach ( T value in list )
Console.Write( "{©} ", value );

Console.WriteLine();
} // end method PrintList

// concatenate the second list on the end of the first list

private static void Concatenate< T >( LinkedList< T > listil,
LinkedList< T > list2 )

{

// concatenate lists by copying element values
// in order from the second list to the first list
foreach ( T value in list2 )
listl.AddLast( value ); // add new node
} // end method Concatenate
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// locate string objects and convert to uppercase
private static void ToUppercaseStrings( LinkedList< string > list )
{

// iterate over the list by using the nodes

LinkedListNode< string > currentNode = list.First;

while ( currentNode != null )

{
string color = currentNode.Value; // get value in node
currentNode.Value = color.ToUpper(); // convert to uppercase

currentNode = currentNode.Next; // get next node
} // end while
} // end method ToUppercaseStrings

// delete list items between two given items

private static void RemoveItemsBetween< T >( LinkedList< T > list,
T startItem, T endItem )

{

// get the nodes corresponding to the start and end item
LinkedListNode< T > currentNode = list.Find( startItem );
LinkedListNode< T > endNode = list.Find( endItem );

// remove items after the start item
// until we find the last item or the end of the linked list
while ( ( currentNode.Next != null ) &&
( currentNode.Next != endNode ) )
{
list.Remove( currentNode.Next ); // remove next node
} // end while
} // end method RemoveItemsBetween

// display reversed list
private static void PrintReversedList< T >( LinkedList< T > list )

{

Console.WriteLine( "Reversed List:" );

// iterate over the list by using the nodes
LinkedListNode< T > currentNode = list.Last;

while ( currentNode != null )
{

Console.Write( "{0} ", currentNode.Value );

currentNode = currentNode.Previous; // get previous node
} // end while

Console.WriteLine();
} // end method PrintReversedList
} // end class LinkedListTest

il il sSs ®

Linked list:
black yellow green blue violet silver gold white brown blue gray

Converting strings in listl to uppercase

Linked list:
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BLACK YELLOW GREEN BLUE VIOLET SILVER GOLD WHITE BROWN
BLUE GRAY

Deleting strings between BLACK and BROWN

Linked list:

BLACK BROWN BLUE GRAY
Reversed List:

GRAY BLUE BROWN BLACK
Press any key to continue . . .
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