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Non-primitive Types
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Class

Combines related variables (fields) and functions (methods)
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Class |
Objects

Name: string

: Age: byte
Fields
Height: float

John

Weight: byte Mary

Scott

Methods
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Declaring Classes

public class Person

{
public string Name:
\ 4
public void Introduce()
{
Console.WriteLine(“Hi, my name is “ + Name);
}
}
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Declaring Classes

public class Calculator

{ publiec int Add(int a, int b)
{
return a + b;
}
}
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Creating Objects

int number;
var person = new Person();

person.Name = “Mosh”;
person.Introduce();
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Static Modifier
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Static Modifier

public class Calculator

{ public static int Add(int a, int b)
{
return a + b;
}
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Static Modifier

int result = Calculator.Add(1l, 2);
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Static Modifier

Calculator
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Static Modifier

class Program

{

-

atic void Main()

- A
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Demo Classes
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q CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Studic Stack Overtiow

LE EOIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TJOOLS VISUALSVN  TEST ARCHITECTURE SQLCONNECT RESHARPER  ANALYZE WINDOW  HELP

O - B - @ Y- P Start ~ Debug ~ M ®-Synchronize.. - W O N - 5 AttachTolIS -
'
, *%. CSharpFundamentals.Program » W, Main(string[] args)

using System;

Enamespace CSharpFundamentals

| g{ public class Person
| {
public string FirstName;
| public string LastName;
& public void Introduce()
{
Console.WriteLine("My name is " + FirstName + " " + LastName);
}
}

[

My name is John Smith

class Program :
‘HPress any key to continue .

{ 2
static void Main(string[] args)

{ am
var john = new Person();
john.FirstName = "John";
john.LastName = "Smith";
john.Introduce();

{1




ﬂ CSharpFundamentals (DebuglAny CPU) - Microsoft Visual Studio

FILE EOIT VIEW PROJECT BUID DEBUG TEAM SOL SQLPROMPT TJOOLS VISUALSVN TEST ARCHITECTURE
P Start - Debug - M ™. Synchronize.. -

12101dx3 PIAQO 19M3S 1OS  X0GIo0)  J20jdx3 Janas

e - B

Person.cs ¥ X |Programcs @

=7 2% N

SQL CONNECT

Stack Overflow Quick Launch P

ANALYZE WINDOW  HELP

) Attach To lIS -

App.config

% CSharpFundamentals.Person
using System;

enamespace CSharpFundamentals

{

= public class Person

{

public string FirstName;
public string LastName;

&) public void Introduce()

{

}

Console.WritelLine("My name is

+ FirstName +

Solution Explorer - CSharpFundamentals ¥
@ % 0-2QFBP ©
Search Solution Explorer - CSharpFundamentais ( £

&) Solution 'CSharpFundamentals’ (1 project)
4 [+ CSharpFundamentals
P # Properties
P == References
¥ App.config

P © Program.cs K

+ LastName);




°‘ CSharpFundamentals (DebuglAny CPU) - Microsoft Visual Studio g Stack Overflow Quick Launch &

FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

o - L IR = I . - P Start - Debug - M ™. Synchronize.. - R - S AttachTollS -
Solution Explorer - CSharpfundamentals = & X [TEM IR LS | Program.cs ® App.config
& % -2 F B © %, CSharpfundamentals.Calculator -
Search Solution Explorer - CSharpFundamental p v & V SyStem;
%7 Solution ‘CSharpFundamentals’ (1 project) ' System.Collections.Generic;
4 (¥ CSharpFundamentals :

System.Ling;

121010x3 13IQO 19M3S 1OS  X0QI00]  J3101dXT JaAIIS

b & Properties
b e References System. Text;
4 @ Math - : .
b Caldylatorcs I System.Threading.Tasks;
wJ App.config
. gnamespace | CSharpFundamentals.Math
& Program.cs I
2 public class Calculator =namespace CSharpFundamentals
{ I {
e public int Add(int a, int b) 8 class Program
{ {
return a + b; = static void Main(string[] args)
{
} I var john = new Person();
'} john.FirstName = "John";
john.LastName = "Smith";
john.Introduce();

Calculator calculator = new Calculator

var result = calculator.Add(1, 2);
Console.WritelLine(result);
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Declaring Structs

public struct RgbColor

{
public int Red;
public int Green;
public int Blue;
}
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Arrays
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In this lecture...

 What is an Array
* Declaring Arrays
* |nitializing Arrays

 Access Array Elements
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A data structure to store a collection of
variables of the same type.
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Declaring Arrays

int numberl;
int number?2;
int number3;

int[] numbers = new 1nt[3];
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Accessing Array Elements

int[] numbers = new int[3]({ 1, 2, 3 };
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Demo Arrays
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N CSharpFundamentals (Debug|Any CPU) - Microsoft Visual $ Stack Overfiow Quick Launch P .
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP
o - B-als 9- P Start - Debug ~ M %o Synchonize.. - W Y% N ) Attach To IS -
g App.config w Solution Explorer - CSharpFundamentals
i *%, CSharpFundamentals.Program » W, Main(string[] args) - & % -2 00 B 4
g + A .
=] Search Solution Explorer - CSharprundamentals
@ - -
_: Bnamespace CSharpFundamentals &) Solution 'CSharpFundamentals’ (1 project)
8 { 4 [ CSharpFundamentals
g = class Program b 4 Properties
e b *= References
o { ul 9 App.config
v A : . . . >
: = static void Main(string[] args) N P & Program.cs
: -
3 '\l var| numbers = new int[3];
S numbers[@] = 1;
<
Console.Writeline(numbers[@0]);
Console.Writeline(numbers[1]);
N Console.WritelLine(numbers[2]);
var flags = new bool[3];
Console.Writeline(flags[©]);
\ Console.Writeline(flags[1]);
Console.Writeline(flags[©]);
=1
) var names = new string[3] {"Jack", "John", "Mary"}; E
} } :
| }
Press any key to contirg False
2||False
-3 5 Press any key to continue
n
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In this lecture...

 What is a string
* How to create strings

e Escape characters and verbatim strings
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A sequence of characters.

e.g. "Hello World”
A
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Creating Strings

Using String Literals

string firstName = “Mosh”;
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Creating Strings

Using String Concatenation

string name = firstName + “ “ + lastName;
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Creating Strings

Using String Format

string name = string.Format(“{0} {1}”, firstName, lastName);
]
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Creating Strings

Using String Join

var numbers new int[3] 4 1, 2, 3 };

string.Join(”,”, numbers);

string list
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String Elements

string name = “Mosh”;

char firstChar = name[0];
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Strings are Immutable

* Once you create them, you cannot change them.
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String Elements

string name = “Mosh”;

char firstChar = name[0];
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Escape Characters

Char Description
New Line
Tab

Backslash

Single Quotation Mark

Double Quotation Mark
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Verbatim Strings

“c:\\projects\\projectl\\folderl”;
(::yc:\projects\projectl\folderl";

string path

string path
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Demo Strings
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w CSharpFundamentals (DebuglAny CPU) - Microsoft Visual Studio Stack Overfiow Quick Launch Y ° L

FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

Q- B a9 P Start - Debug -~ M ™ Synchronize. - WM % N - S AttachTollS -
§ App.config v Solution Explorer - CSharpFundamentals
; *3, CSharpFundamentals.Program ~ W, Main(string[] args) v 1 R -2 0 dF B J
(<] u 51ng System; Search Solution Explorer - CSharpFundamental:
) = o
enamespace CSharpFundamentals @ Solution ‘CSharpFundamentals’ (1 project)

String lastName "Hamedani"; I
string myName = "Mosh";

_8__‘ { 4 (= CSharpFundamentals
g E class Program : t:mwmﬁ

7 ' ) *# References

2 { It’s the same A & Kopicoiily

g & 8 static void Main(string[] args) L b ¢ Program.cs

8 | {

p ‘\I var firstName = "Mosh";

g

B

3
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b‘ CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Studio J  Stack Overfiow Quick Launch el
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TJOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

o - B-@ ¥ - - PsStat- Debug -~ M ®-Synchonize. - WM L% R 1 0 L ¢ - S AttachTollS -
§ App.config = v Solution Explorer - CSharpfundamentals
é, *%, CSharpFundamentals.Program = @, Main(string[] args) - S % o-208HB
§ Search Solution Explorer - CSharpFundaments
& using System; &7 Solution ‘CSharpFundamentals’ (1 project
8 4 ¥ CSharpFundamentals
g enamespace CSharpFundamentals £708 Popertics
b »m References
8 { J 9 App.config
£ = class Program b & Program.cs
R {
S
2 = static void Main(string[] args) -
& { =
2 -
g var firstName = "Mosh"; -
var lastName = "Hamedani™;
var fullName = firstName + " " + lastName;
var myFullName = string.Format("My name is {@} {1}", firstName, lastName);
var names = new string[3] { "John", "Jack"™, "Mary" };
var formattedNames = string.Join(",", names);
. - o y e ——
“ Console.Writeline(formattedNames);
* }
» }
'}

Y C\Windows\system32\cmd.exe M L e S

John, Jack ,Mary
Meress any key to continue .



“ CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Studio &  Stack Overflow Quick Launch P
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TJOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

12101dx3 13IQO 12038 DS X0q|o0)  J210jdX3 13T

-0 B-@EP¥ 2 - - Pstat- Debug ~ M ®Synchronize.. - WM % K 1 0 4 ¢ - O AtachTollS -
App.config = * w Solution Explorer - CSharpFundamentals
*%, CSharpFundamentals.Program ~ @, Main(string(] args) Y eod % B2 o)
A
f Search Solution Explorer - CSharpFundament
using System; &) Solution ‘CSharpFundamentals’ (1 project
4 CSharpFundamentals
enamespace CSharpFundamentals i
P = References
{ = ¥ App.config
= class Program b & Program.cs
= static void Main(string[] args) a5
var firstName = "Mosh"; -
var lastName = "Hamedani";
var fullName = firstName + " " + lastName;

var myFullName = string.Format("My name is {@} {1}", firstName, lastName);

var names = new string[3] { "John", "Jack", "Mary" };
var formattedNames = string.Join(",", names);

« var text =Hi John folde
Look into the following-paths ;

c:\folderl\folder2
A1 |c:\folder3\foldersd";
Console.Writeline(text);

}

1009% ~ 4
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A set of name/value pairs (constants).
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const int RegqularAirMail = 1;
const int RegisteredAirMail =
const i1nt Express = 3;

2;

public enum ShippingMethod : byte

{
RegularAirMail = 1,
RegisteredAirMail = 2,
Express = 3;

}

var method = ShippingMethod.Express;
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Demo Enums
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M CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Studio &  Stack Overflow
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM S0QL SOQLPROMPT TOOLS  VISUALSVN  TEST  ARCHITECTURE  SQLCONMECT RESHARPER  AMALYZE WINDOW  HELP

Quick Launch

e - B-algd 9- - P Stat - Debug - S ZeSyxhonize. - WM H % N T - O AmachTolls -
g
&' & CSharpFundamentals.ShippingMethod - o RegularAirMail
=
o
8 Enamespace CSharpFundamentals
8 {
g & public enum ShippingMethod
S {
§ RegularAirMail = 1,
o RegisteredAirMail = 2,
o Express = 3 _
'E_ } P ¥ C\Windows\system32\cmd.exe™ =T X
o
2 " E
8 class Program EXprese
Express
{ n Press any key to continue . . .
- static void Main(string[] args) =
{
var method = ShippingMethod.Express; ng
Console.WritelLine((int)method);
var methodId = 3;
Console.Writeline((ShippingMethod)methodId);
. Console.WriteLin?(method.ToString());
}
_ }
[}
[

100% ~



M CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Studio &  Stack Overflow
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM S0QL SOQLPROMPT TOOLS  VISUALSVN  TEST  ARCHITECTURE  SQLCONMECT RESHARPER  AMALYZE WINDOW  HELP

Quick Launch

e - B-algd 9- - P Stat - Debug - S ZeSyxhonize. - WM H % N T - O AmachTolls -
g
&' & CSharpFundamentals.ShippingMethod - o RegularAirMail
=
o
8 Enamespace CSharpFundamentals
8 {
g & public enum ShippingMethod
S {
§ RegularAirMail = 1,
o RegisteredAirMail = 2,
o Express = 3 _
'E_ } P ¥ C\Windows\system32\cmd.exe™ =T X
o
2 " E
8 class Program EXprese
Express
{ n Press any key to continue . . .
- static void Main(string[] args) =
{
var method = ShippingMethod.Express; ng
Console.WritelLine((int)method);
var methodId = 3;
Console.Writeline((ShippingMethod)methodId);
. Console.WriteLin?(method.ToString());
}
_ }
[}
[

100% ~



)11C enum sSnippingretnod

RegularAirMail = 1,
RegisteredAirMail = 2,
Express = 3

35S Program

static void Main(string[] args)

{

var method = ShippingMethod.Express;
Console.WritelLine((int)method);

var methodId = 3;
Console.WritelLine((ShippingMethod)methodId);

Console.WritelLine(method.ToString());

var methodName = "Express"”;
ver shippingMethod = (ShippingMethod) Enum.Parse(typeof (ShippingMethod), methodName);

ENUM ConglrPrunGaimentiais.oniDRINGVvIetinog




Reference Types and Value Types
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Types

e Int * classes

e char e structures

* float * arrays (System.Array)
* bool * strings (System.String)
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Types

e Primitive types
Custom structures

Structures

e Arrays

Classes e Strings
e Custom classes
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Value Types Reference Types

Structures Classes

e Allocated on stack ® You need to allocate memory
* Memory allocation done automatically ¢ Memory allocated on heap
e Immediately removed when out of scope e Garbage collected by CLR
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var anotherObject = someObject;
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Demo Reference Types and Value Types
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a CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Studic
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Stack Overtiow

ILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP
Qe - B-@adlM 9 - P Start - Debug ~ M e Synchonize.. - =M S % N - S AttachTollS -
*%, CSharpFundamentals.Program « B, Main(string(] args)
using System;
=Znamespace CSharpFundamentals
(= class Program
=] static void Main(string[] args)
var a = 10;
var b = a;
b++; I
£ . . r T "
N Console.Writeline( .Format{"a: {0}, b: {1}", a, b)D;
Dl : 10, b: 11 R

IPress any key to continue .

100% ~




Stack
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n CSharpFundamentals (DebuglAny CPU) - Microsoft Visual Studio ; Stack Overflow Quick Launch

e

FILE  EDIT  VIEW  PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN  TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

o - B-ald 9- - P Start~ Debug -~ M "o Synchronize. - M Y % N - ) AttachTolIS -
*%, CSharpFundamentals.Program ~ @, Main(string[] args)

using System;

\2namespace CSharpFundamentals

| ¢

Is class Program

{

{1

static void Main(string[] args)

{

AQIVUAY oG Jaiudyy )N AUGIUUL JdiUUAY JoUgy

var a = 190;

var b = a;

b++;

Console.Writeline( .Format("a: {0}, b: {1}",Ia, b));

var arrayl = new int[3] {1, 2, 3};
var array2 = arrayl; -
array2[0] = @;

AEEEEEEEEEESSS—
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Stack Heap

array 1 » 0x00416A

0x00416A

array2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
0x00416A %
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M CSharpFundamentals (Debug|Any CP Microsoft Visual Studio Stack Overflow Quick Launch pel

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

e - B-@asd 9- P Start - Debug -~ M ®.Synchronize.. - =M % N - ) AttachTollS -
3 %%, CSharpFundamentals.Program « B, Main(string(] args)
g
. using System;

8
s gnamespace CSharpFundamentals
5 ||«
§ = class Program
{
2 2 static void Main(string[] args)
{
3 var a = 10;
var b = a;
b++;
Console.Writeline( .Format("a: {0}, b: {1}“,Ia, b));
var arrayl = new int[3] {1, 2, 3};
var array2 = arrayl;
array2[0] = ©;
A Console.Writeline( .Format("arrayl[0]: {@}, array2[@]: {1}", arrayl[e], arrayZ[eﬂ));
}
¥ ;gEEyMmemmuMAmwg
[} Ha: 16, b: 11

llarray1(0]: 0, array2[0]: ©




M CSharpFundamentals (Debug|Any CP Microsoft Visual Stud Stack Owerflow Juick Launct el

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS  VISUALSWM  TEST  ARCHITECTURE  SQLCONNECT  RESHARPER  ANALYZE WINDOW  HELP

e - B-ald D - P Start - Debug -~ S Z=Synchionize.. - M % N - B AttachTo IS -
A
3
En %%, CSharpFundamentals.Program ~ WaMain(stringl] args)
"E'_'_:
= Bnamespace CSharpFundamentals
8
g { b s
= = public class Person
8 {
& public int Age;
2
o _ }
2
& = class Program
(=]
3 {

= static void Main(string[] args)

LS

: public static void Increment(int number)
{

number 19;

- public static void MakeOld(Person person)

{

person.Age += 10;




B CSharpFundamentals (Debug|Any CPU) - Microsoft Visual Stud Stack Overflow Quick Launch >

FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

o - B-ald 9D- P Start - Debug - M % Synchronize. - WM P % N : D AtachTolls
§ Program.cs # X
E‘ “%, CSharpFundamentals.Program * WaMain(string(] args)
X
<
o}

using System;

gnamespace CSharpFundamentals

{

= public class Person

{

public int Age;

13101dx3 PfgO 19038 TOS  X0qI00)

{1

class Program
{
3 static void Main(string[] args)
{
vr WRER = 1;
Increment (number) ;
> Console.WritelLine(number);

= public static void Increment(int number)
|

{

number 10;

- public static void MakeOld(Person person)

{




n sharpFundamentals (DebuglAny Cf Microsoft Visual Studio Stack Overflow Juick Launc P -

JLE  EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT RESHARPER ANALYZE WINDOW  HELP

o - B-@aleE 9D- P Start - Debug - M ®.Synchionize.. - W= YO N _ S AttachTollS -
i %%, CSharpFundamentals.Program « 5% Main(string(] args)
3 = static void Main(string[] args)
3
. {
1 var number = 1;
g
2 Increment (number);

Console.WritelLine(number);

var person = new Person() {Age = 20};

Makeoldfeerson);

Console.Writeline(person.Age);

ATIVIVASY OG0 ATVuTyy IV

= public static void Increment(int number)

{

number 10;

= public static void MakeOld(Person person)
{

person.Age += 10; ;hgcmMMmmuwumnumd 3

1
36
Press any key to continue .
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Classes

Strings Primitive Types
Arrays Custom Structures
Custom Classes
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