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using System;
using System.Linq;

string[]] myWords = { "hello world", "hello LINQ",
"hello Aghdam" };

var items =
from item in myWords
where item.EndsWith("LINQ")
select item;

foreach (var item in items)
Console.WriteLine(item);
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static  void Main( string [] args)

{
var person= new {ID=1
FName = "Ali"
LName = "Aghdam",
Job = "Student" };
Console .WriteLine( "The Person Name is {0} ({1}." , person.FName,

person.LName);

Console .ReadLine();

}
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class Person

{
public

{ get;

public

{ get;

public

{ get;

int 1D
set ; }

string FName
set ; }

string LName
set;}
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Person person =

ID =1,

FName ="Ali"
Lname = "Aghdam"

new Person

ROy (>

Person person =

{

ID =1,

Lname = "Aghdam"

new Person
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var i=1;
i= "Hello LINQ" ; /I An error generated by this line
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List <int > myNumbers = new List <int >(1, 2, 3);
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var myNumbers = new List <int >(1, 2, 3);
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class varTestClass
{
/IError : var cannot be used as field Data!
private  var myNumber = 1;
/IError : var cannot be used as return value
/lor parameter type!
public var myMethod(var x, var y)
{
}
}

Laa)a,”_,o)ajn)fum@i&sls.xs,,jsum)lm@fsou}p Coml (oo Goud (530 &5 (sl pusio
£ 31 it o iy y5 oylh ASlaaClus salgs 9 g, Uas b ysS e j5mod (NUIL Jlade L) > jlado (g0 05
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/lerror: must assign value!
var myNumber;

/lerror: must assign value at exact time of declaration!
var myWord,;

myWord="Hello LINQ"

5 ool U NUllable as oui g5 b doee pite Ky iy oSl 45 08 vy 8 o eSS (2

.J)l.ﬁ 33}9 ? O§9§

/lcan't define nullable implicit variable,

/las implicit variables can never be initially assigned
/Inull to begin with!

var? myNumber = 1;
var? noValue= null ;
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static class MyExtensionMethodes

{
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% Returns a converted null and space to an empty string.

gijblic static  string ConvertNullToEmptyString(  this string  strinput)

{ return  ( String .IsNullOrWhiteSpace(strinput) ? string .Empty : strinput
i

}

G3gs osgs & YU Jlie 3,Slas 0556 sy

OS5
b g b gy alsgs |y ol 15 (oo (i a2l oo Lo 1y Jgame (glia] plgs (glo culilB olos drsgs o5
Byas lss1y3 01 (3l w900

! diged g 5> drwgi Blgi (Slgd s
ol do gl S Sl L 5 1l (o)l pU (5l )3 dogs b &S sl (BIS 4s dnwgs ol 51 oozl (gl
Bl 4Ll 3925 ()l pU sLaS )5 pb (glad

i o 0z Jio gl 3 YU Jlto dogs 51 Jlio b &

string strTest= null ;
strTest = strTest.C onvertNullToEmptyString();

(W] 7 IR P VTS O F) Pe e PESL BT
Al &S 313 1,5 oolital 30  Jgnnn (sliwn] g5 90 4 |y dengs @lgi g8 (oo 15 LI M5 & sl
33,5 (oo 5ol « el ] b5 51 Jgane o3lisl o 45 0 38 b L 08 1L S 4 08 b s 51

string strTest= null ;
strTest = MyExtensionMethodes.ConvertNullToEmptyString(strTest);
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arwgi iy 5l Intelisense  salaw!
35l Jlgszg INtElisense piolSec 15l |, lygl 5l osliusl 1uad g 138 o sl |y (] dmasgs ol &8 ol
g Intelisense sl asli 1) bl oyl bl a4 o5l B ams o ivled g a0 aseis |y Ll

D05 (o ioled 4 (ol 4 gy L8 S L SISS S dliwg 4 1) dnngs

-Inamespace Projects

1
= static class MyExtensicnMethodes
1
/ Returns a converted null and space to an empty string.
- public static string ConwvertNullToEmptyString(this string strInput)
1
return (5tring.IsNullOrWhiteSpace(strInput) ? string.Empty : strInput);
¥
b
= class Program
1
= static woid Main(string[] args)
1
string myTest = "Ali Aghdam™;
myTest.co
‘W Clone .
‘% CompareTo
} i 3
3 Wy Concat<>
‘% Contains
“; Contains<>
¥ Y ConvertMullToEmptyString |(a‘tensionj string string.ConverthullTeEmptyString()
W CopyTo
W Count<x»
W5 DefaultifEmpty <= o=

At LINQ dnwgs @y 55 gl o 1148 35,15 3939 55 (6,500 dawgy @lg S oo odnliio 45 johailon

drwgs Rlgi dwgs B Lol y drwgs
S g s Jas ol plsl Camle Jo 3,15 3639 3 b Loy drassi olSel 45 p3se ol Sloradsr (glaz) o

A3 S ot ]y ol ol U e o plosl pB 4y p5 g0 1y o ol )l cgles (oS

A8 Gy ol lp ) 5 oo o0ly e 5 S Sl ILOCatable pb @ was bily 6 go0i 1y

/I Define a normal CLR interface in C#.
public interface ILocatable
{

int Longitude{ get; set;}

int Latitude { get; set;}

1
Interface
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1S Jlosl oM S @ 1y bl ol Jls

/I Implementation of ILocatable.
public class Car :lLocatable
{
public int Longitude{ get; set;}
public int Latitude { get; set;}
}

Lolyas as be 4ol (6,80 .l o (gjlw o3l Car (S )3 o5 el a0 93 (¢l)s ILOcatable L,
o=l gl &S pud drwgi | J oBlg> 0 g mued (€S J 2 peled o by poylh o yiwd ILocatable

0 plosl Jgans IS5 & ol o5 | Jos

b Sygo el 4l al g 28 e 55 1y g o sl aly Gl (o o g | Ll S oSl 4
Py dee ol e glw ool ol b die S Jolis ST o (g5l 00l 1y byl cpl &S gla oS &S 0iS

S osalie i Jle
public static class LocatableExtensions
{
public static void MoveNorth(this ILocatable locatable, int degrees)
{
...
}
public static void MoveWest(this ILocatable locatable, int degrees)
{
..
}
}

2lo 4 8lg5 o WS 4 95 (g5lw dige5 03,5 (gjlw ool |, ILOCatable Ly, a5 oM 5l &8 Sloj Jls

WS g o yiasd 0045 0315 druwgd

Carcar= new Car();
car.MoveNorth(23);

car.MoveWest(23);



file:///C:/Users/alitopack/AppData/Roaming/Microsoft/Word/www.AliAghdam.ir
file:///C:/Users/alitopack/AppData/Roaming/Microsoft/Word/www.AliAghdam.ir

www.AliAghdam.ir LINQuly CHuss Sluogas — pgd Juad | YV axio
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www.ExtensionMethod.net : oL oyl o)l

Lambda Expressions - lawY ol Le

&l Ll 5 ol e a8 asl a8 ladad g l)le ol A5 oo 48 At (ol a3 lisl wlg oY oljle
g5 48 A S e palyd ) 56l cpl e cl)le 405 o3kl s Delegate P jle cla by el

3,5 o)l ladio 4 ylegS )] lgie a1y Ll g 03905 3]

| Y ¥ ¥
public int myMethod(int x , int w)
{
ffeee B
3

1 .
Expression Tree


http://www.extensionmethod.net/
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lawel O yle B pai
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&b 295 69
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(int x)=>x+1;

ol pole Jolee YU o)l




www.AliAghdam.ir LINQ !, CHuss Cluogas — pod Juad | YA axiw

int  func( int x)

{

return X+ 1;

}

o ol 4 29 o &B)S )L 50 coguad a5 )00 w5 &y o ptaod £ 5 B (058 (Sl S ) ol (3l

3929 Ol Sl (matedio (198 g 9 33,5 (o0 QLRI JLelS bawgi @l pb (g2 335 (0 3B 7oL (0 @l

g (g0 030> Cumd o] &y il pU iy 05 Sy el )l iz b i o)l
b aS Ll sy b aS auS ool Wlg oo aBge gud lodd 9> 398 (oo fgyb < CeMe b ol ol pb
s Sy LelS cpizmam (o s |y Ll oly il 1 LS oy 1395 o 0,8 |y candle
Lo b uS o adlsl mb & 55 System.Runtime.CompilerServices.CompilerGeneratedAttribute

A8 By oyl adgus olii]
internal sealed class AClass

{
public static void CallbackWithoutNewingADelegateObject()

ThreadPool.QueueUserWorkltem(obj => Console .WriteLine(obj), 5);

AS 83 0wt Slhle I 0S4 blelS 5 am YU o)le
internal sealed class AClass {

/[ This private field is created to cache the
delegate object.

Il Pro: CallbackWithoutNewingADelegateObject  will
not create

// a new object each time it is called.

/[ Con: The cached object never gets garbage
collected

[CompilerGenerated]

private static WaitCallback
<>9 CachedAnonymousMethodDelegatel;

public static void
Cal IbackWithoutNewingADelegateObject() {
if (<>9__CachedAnonymousMethodDelegatel ==

1 .
anonymous function
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null) {
Il First time called, create the delegate
object and cache it.
<>9 CachedAnonymousMethodDelegatel =

new
WaitCallback(<CallbackWithoutNewingADelegate
Object>b__ 0);

}

ThreadPool.QueueUserWorkltem( <>9 CachedAnonymo
usMethodDelegatel , 5);

}

[CompilerGenerated]
private static void
<CallbackWithoutNewingADelegateObject>b__ 0(Object

obj) {
Console.WriteLine(obj);

393 508 1S 1y g Aol pdaw SO U 0)l5 dad Ty @jlie Jaare (sla odlatul jo auil 035" cdy S
(Hhlels addl) iS5 9> ) Cedgis ()l
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Query EXpressions - ¢ ¢ (wp <l)le

el (lje 0l optess waiS (oo 03latnl Jolai cul sl (1) 93 51 Lo @Bly 3 03l (sla olGL L Jolas i 5
L pilas 4Gl 10 (SQL Mie) 08 0o )35 b3, 02l oL b a8 (Sbj (6,503 5 (CH Mio) ol bo gy
Olej B oS 48 o Jloyl 033 oL oxiolis mitvwns 0 oo CJB (o 1) SQL @)le oS )35 bls,l edls oKL
wgd dlae Oile ol Cono Sl il ol IS i3 |2

52> 5 oo Shle dhwg g calo by (20 SAL Slile 4 (g atly 51 L LINQ (590555 CH# 3.0
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e3> L wly o from e, o obl & group L gselect Ly ggys fromeps bgs g oy ol

select ¢ jlaide 5 avwlxe i letc oxsjle ids from ¢ sl awsly aslsl where glet c from  ls
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Query- expression:
from - clause query - body

from - clause k
from type opt identifier In expression join -clauses opt

join - clauses k
join - clause
join -clauses join -clause

join -clause k
join  type opt identifier in expression on expression equals expression
join  type opt identifier in expression on expression equals expression
into identifier

guery - bodyk
from-let - where- clausesopt orderby -clause opt select - or-group-clause query U
continuation  opt

from - let - where- clauses k
from - let - where- clause
from - let - where-clauses from-let -where- clause

from - let - where- clause k
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from - clause
let -clause
where- clause

let -clause k
let identifier = expression

where- clause k
where boolean - expression

orderby - clause k
orderby orderings

orderings k
ordering
orderings , ordering

ordering k
expression ordering - direction  opt

ordering -direction Kk
ascending
descending

select - or-group - clause k
select - clause
group - clause

select -clause k
select expression

group - clause k
group expression by expression

query - continuation Kk
into identifier join - clauses opt query - body

33lg5 o0 5 Lasd 5 35 (oo b daugd @lg dlasg 4095 (e JSS 4 bl pln ) Sl il 2l 0

LS ks 1) 5 e 9 oy Sole g |y 9 g e Ole e S paditun G ygo 4
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from Personp in Persons
where p.LName == "Aghdam"
select p

23)5 (o0 b pj ole 4l YL o)le

from Person p in Persons.Cast<Person>()
where p.Lname == "Aghdam"
select p

20,5 oo s i ojle 4l YL o)le

Persons .Cast< Person>().Where( p => p.LName == "Aghdam")
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LINQ sl2 g2 9 oy

Cwd dy il oad (gl o3l dmgd s dliwg: & 92 5 o Sl Shes (g S 1) 255 5,8 LINQ
3Ly I, IQueryable s IEnumerable cla L, 4 Skl gy p 9> 9 oy o [Nlos ol 29 (o
235 o Jlasl cazil 38 (55l

g 9 vy sudss
= LINQ 55 Integrity combly 4 i pulen U oS oo odliwl Jlie G 5 LINQ Hliise o s (gl
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using System;
using System.Ling;
using System.Collections.Generic;

public class Developer {
public string Name;
public string Language;
public int Age;

}
class App {
static  void Main() {
Developer [] developers = new Developer []{
new Developer {Name = "Ali ", Language = "C#"},
new Developer {Name = "Vahid", Language = "C#"},
new Developer {Name = "Yaser ", Language = "VB.NET"}};
var developersUsingCSharp =
from d in developers
where d.Language == "C#"
select d.Name;
foreach (var item in developersUsingCSharp) {
Console .WriteLine(item);
}
}
}

..\Syf:uposbuib“tojvahid9A|i6&95@9)5)3@&])%]])\[%5&39
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(8 o muses Caond) 3905 03ltul Ciygo lod 4 1y YU (695 9 wp 3o Visual Basic ;L ,» ol o
:4S eds Visual Basic b, pj a8«

Imports  System
Imports  System.Ling
Imports System.Collections.Generic

Public Class Developer
Public NameAs String
Public Language As String
Public Age As Integer

End Class
Module App
Sub Main()

Dim developers As Developer () = New Developer () {
New Developer With {.Name = "Paolo" , .Language = "C#"},
New Developer With {.Name = "Marco", .Language = "C#"},
New Developer With {{Name = "Frank" ,.Language = "VB.NET"}}
Dim developersUsingCSharp = From d In developers

Where d.Language = "C#"
Select d.Name

For Each item In developersUsingCSharp
Console .WriteLine(item)
Next
End Sub
End Module

= sl ay (LB Jad 5 a8 w5, s Query Expression s cla Jle ) ons odliul (co 5 op 93 y2
Jlte lais a5l oo b JS5 55 (Sl @gles s g At 4 SQL lile 4 jlows g 9 oy opl oaudld

select d.Name;

105 oo Jool b o] 51 gl degoma (595 32 69y 2 (5] Caonid ]

from d in developers

1 o bl (ol by S alsgy Bl Slles ioren

where d.Language == "C#"
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public static |IEnumerable <TSource> Where<TSource>(
this |Enumerable <TSource> source,
Func<TSource, Boolean > predicate);

public static |IEnumerable <TSource> Where<TSource>(
this |IEnumerable <TSource> source,
Func<TSource, Int32 , Boolean > predicate);

93 ycie 52 oSl oy o el ol ol Ll pgd s2eLly 15 las Where Slae 5l pjb o3 ol coglis
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List <Product > products =  new List <Product >
{ new Product () { Name =

"product 1" , UnitPrice = 10 },
new Product () { Name =  "product 2" , UnitPrice =8 },
new Product () { Name = "product 3"
h

, UnitPrice = 12 }

I[Enumerable <Product > retProducts = from p in products
where p.UnitPrice > 10
select p;
foreach (var item in retProducts)
Console .WriteLine(item.Name);

g diwd Sl mlgs @Bly 13 9355 (o b (Bl lg Jolae 4335 o0 JlelS B 5529 o B9
N olgs (oo 85 2gd (oo aLdgl gl & 3)S 0l SAL Jlidgs 4y nd 925 ooy 28 ) Oy &Sl sl

Ojls do olel pln 3 VL g2 g oy ©jle Jlo Glgis 4 )8 okl gz g (i (b5 Sl p )3 93 o

L3S g Y Sl g dnngs @l jloolitel ogou 4y ¢ Ngd (0 Jid

IEnumerable <Product > retProducts = products.Where(p => p.UnitPrice > 10);

AL Lyl uSanl aS e Sl s aslp ol 50 ol oas odlitul Klas pgs £45 5l 5 aslip 55 Y Jle

J.J9.w ) oJJlJ)f)g ¢ J.wb ).3‘).3 ul.wlD

List <Customer> customers = new List <Customer>()
{

new Customer() {Name = "Ali"

, Family = "Aghdam" , CustomerID =01},
new Customer() {Name = "Ali" , Family = "Nasiri" , CustomerID =21},
new Customer() {Name = "Arash" , Family=  "Novi n"
h

, CustomerID =3}

var query = customers.Where( (p, index ) => p.CustomerID == index );

foreach (var item in query)
Console .WriteLine(item.Name);

ke gt AT
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OfType ,Slos
€95 0l 3 45 (s ymolis b 5 08 oo ild Jasidie g5 Sy s 2 ]) 4o gecme S eliasl OfType Slee

Pl pj ygo & Slee (pl 8 055 (0058 92 g o x> AL

public static IEnumerable <T> OfType<T>(this IEnumerable source){
foreach (object item in source)
if (tem is T)
yield return (T)item;

T e55 Lo 45 (g 12 5 Ligh (gn (gt S5 S5 SOUTCR (slitel ol pslas Shae (5l )5 J o8 e

WWigdh (oo 033,55 Sl diish cillas
|, siwn Customer g4 jl &S (s olic laid o (9)0 calisee glgl o 5l papled o i aly 3 1l

/lusing System.Collections

ArrayList ~ complexList= new ArrayList ();
complexList.Add( "Test String 1" );
complexList. Add( new DateTime(2011,1,1));
complexList.Add(10);

complexList.Add( new Customer() {Name = "Ali"* |, Family= "Aghdam'});

var query = complexList.OfType<  Customer>();

foreach (var item in query)
Console .WriteLine( item.Name + "+ item.Family );

Am3 o yinles |, OFType Klae 3,5,5 0956 385 MalS’ & jg0 40 YU Jlio

e sl A
el S g5 —a Jlaso nuUll L, OfType , Shee Lo L ooS)] 5l S, , 5]
A5 el e ArgumentNullExcepti
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Projection Oprators — ¢y s, Ses

o 4l 255 (o o3inal 1505 dngacma sy (1) ol JUiSl g asgacms el oo JS5 st sl o Slos (5
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Select Slos
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I[Enumerable <T> source,

IEnumerable <S> Select<T, S>( this
Func<T, S> selector);

public static

IEnumerable <T> source,

IEnumerable <S> Select<T, S>( this
Func<T, int , S> selector);

public static

S5 pgd g9 S Cunl bl pgn yial)lh p3 Shae oyl py8 93 ciglis .ol SQL s Select oslo aiken Kloe oyl

List <Customer> customers = new List <Customer>()
{
new Customer() {Name = "Ali" , Family = "Aghdam" , CustomerID =0},
new Customer() {Name = "Ali" , Family = "Nasiri" , CustomerID =2},
new Customer() {Name = "Arash" , Family=  "Novin" , CustomerID =3}
h
var query = from c in customers
select c;
foreach (var item in query)
Console .WriteLine(item.Name + + item.Family);

e 03513,5 5 dcgamme ;3 yolic judil olyed 4 degamme polic dad g g L S)le pideby Y Jleo
(Select Slas p3 p)3) L5

List <Customer> customers = new List <Customer>()

{
"Aghdam" , CustomerID =0 },

, Family =
, CustomerID =2 },

new Customer() {Name = "Ali"
, Family = "Nasiri"

new Customer() {Name = "Ali"
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new Customer() {Name = "Arash" , Family=  "Novin" , CustomerID =3}

h

var query = customers.Select(
(p,inde x) => newposition=index,p.Name, p.Family});

foreach (var item in query)
Console .WriteLine(item.Name + """ +
item.Family +  ",Position=" +
item.position );

SelectMany Sl

5,5 o3litl LS 593 5 oy 45 5l g8 (oo 4 oglis ol b ol SelECt (Shae silan (Shae oyl 3 Slac
il 5 Sygo 4 JS 048 93 iy Slee oyl .ol SQL )3 JOIN o3l 3, Shes siilan #8lg 45 &5

public static |Enumerable <S> SelectMany<T, S>( this |Enumerable <T> source,
Func<T, |IEnumerable <S>> selector);

static  IEnumerable <S> SelectMany<T, S>( this |Enumerable <T> source,

public
Func<T, int , |IEnumerable <S>> selector);

1S 3,8 3lizl LS (slogs 5 oy 4oms 1 &S AiSan ol |y okl ] Shae oyl A5 4t VU 5 a5 yghailen
bl o 0929

Gy ped pyd g 2,5 o p |y IENUMErable<SH < gl pyb a5 cunl pgd iolyb 15 p)3 65 oyl oglis

D00 5l degazmo O juais e b asuine (glp wdil S L ass il )3y

Do o 0313,5 1 i8S sl Vo Vo o jl dw o« Aghdam sb 4 (o yie sla j5)law ) asliy 45 :Jle

List <Customer> customers = new List <Customer>()
{
new Customer() {Name = "Ali" , Family = "Aghdam" , CustomerID =0 },
new Customer() {Name = "Ali" , Family = "Nasiri" , CustomerID =2},
new Customer() {Name ="Arash" ,Family=  "Novin" , CustomerID =3}
¥
List <Order>orderl = new List <Order>() {

new Order (){ OrderlD = 1, OrderDate = new DateTime(2010,1,1)} ,
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new Order (){ OrderID = 2, OrderDate = new DateTime(2011,1,1)}

customers[0].Orders = order1;

var query =customers.
Where(c => c.Family == "Aghdam").
SelectMany(c =>
c.Orders.
Where(o => o0.OrderDate.Year > 2010).
Select(o => new { c.Family, 0.OrderID })

)i
foreach (var item in query)
Console .WriteLine(item.Family + " " +item.OrderlD);

1wl ) g 4 CH3.0 392 5 pup Shle dhwn Yo g2 5 pop ©)ls Jane

var query = from c in customers
where c.Family == "Aghdam"
from o in c.Orders
where o0.OrderDate.Year > 2010
select new {c.Name, 0.OrderID };

R0yl A
el S g ol de NUIl L SelectMany |, Skee sl Lol 5l S, , Sl
A el e ArgumentNullExcepti
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Join ,Sles
obwl o |y dcgommo 93 (w38 o Jos gl alaily gl 031> oL 4> INNER JOIN ssles Slos oy
o an Shos (a5 o S 5 id)S o Jlo)l ol & GlosS )l plgie s g aizn Ly 93 0 50 &5 (slals
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public static |IEnumerable <V> Join<T, U, K, V>(
this IEnumerable <T> outer,
IEnumerable <U> inner,
Func<T, K> outerKeySelector,
Func<U, K> innerKeySelector,
Func<T, U, V> resultSelector);

-l 315 031> xite g5 odimy lis INNEr yiol)l g (> )1 00l xie g5 odims lis Outer b

inner sl jl jglas Lo o3y 45" 48" » s iNNerKeySelector 4 outerKeySelector (s o)L
Sy9) oo 1 1, 100N b s c93 ol le Jolas oS sl 0 K g4 51 sl 93,0 pgd 95 033,52l 5l OUtET
o3> i) )1 g 3D ol cis (gl conl osd cpuni yie)b )31 olgie 4 oS resultSelector b
Db (g0 0113, 4D 10D g 0dd (g (00
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Ao L 31y I3
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List <Customer> customers = new List <Customer>()
{
new Customer() {Name = "Ali" , Family = "Aghdam" , CustomerID =0},
new Customer() {Name = "Ali" , Family = "Nasiri" , CustomerID =11},
new Customer() {Name = "Arash" , Family=  "Novin" , CustomerID =2}
¥
List <Order>orders= new List <Order>() {
new Order (){CustomerID = 0, OrderID =1, OrderDate = new DateTime(2010,1,1)},
new Order (){CustomerID =1, OrderID = 2 ,OrderDate = new DateTime(2011,1,1)}
I3
var query =

from c in customers
join o in orders on c.CustomerlD equals o0.CustomerlD
select new {FullName = c.Name+ "" +

c.Family ,

c.CustomerlD ,

0.OrderDate ,

TotalOrder = o.Total

foreach (var item in query)
Console .WriteLine(item.FullName +

", ID=" + item.CustomerID +
" ,Order Date=" + item.OrderDate +
" Total Order=" + item.TotalOrder );

var query =customers.Join(

orders,

¢ => c.CustomeriD,

0 => 0.CustomerID,

(c, 0) => new { FullName =c.Name + " " + c.Family,
0.OrderDate,
TotalOrder = 0.Total,
c.CustomerID }
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GroupJoin ,Sles
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public static |Enumerable <TResult>
GroupJoin< TOuter, TInner, TKey, TResult>(
this  IEnumerable <TOuter> outer,
I[Enumerable <TInner> inner,
Func<TOuter, TKey> outerKeySelector,
Func<TlInner, TKey> innerKeySelector,
Func<TOuter, |Enumerable <Tlnner >, TResult> resultSelector);

public static |Enumerable <TResult>
GroupJoin<TOuter, TInner, TKey, TResult>(
this |IEnumerable <TOuter> outer,
I[Enumerable <TInner> inner,
Func<TOuter, TKey> outerKeySelector,
Func<TlInner, TKey> innerKeySelector,
Func<TOuter, |Enumerable <TInner>, TResult> resultSelector,
IEqualityComparer<TKey> comparer);

dcgome S cJB ) 1, JOIN Glles ams a5 Goles I b (Jg 1S o Joe JOIN [ Sas aSlon Slos oyl

IRES PP INVR TS

. Jbo
List <Customer> customers = new List <Customer>()
{
new Customer() {Name = "Ali" , Family = "Aghdam" , CustomerID =0 },
new Customer() {Name = "Ali" , Family = "Nasiri" , CustomerID =1},
new Customer() {Name = "Arash" , Family=  "Novin" , CustomerID =21},
new Customer() {Name = "Arash" , Family=  "Novin" , CustomerID =3}
¥
List <Order>orders= new List <Order>() {

new Order (){CustomerID = 0,OrderID =0},

new Order (){CustomerID = 1,0rderID =1},

new Order (){CustomerID = 2,0rderID =2},

new Order (){ CustomerID = 1,0rderID =3},

new Order (){CustomerID = 0,OrderID =4},
h

var query = from c in customers
join o in orders on c.CustomerlID equals o.CustomerlD into ql
select new { CustomerName = c.Family, orders =gl };

foreach (var item in query)

{
Console .WriteLine(item.CustomerName + " Orders=" ),
foreach (var order in item.orders)
Console .WriteLine( "\t order ID={0}" , order.OrderID);
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Grouping Operators — gua dwwd b Khos
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255 gy ad (i 5 @) ol byl S dliug 1) donS degenme Sl gpolie ol (o JXlos (p) Al
<! SQL ;5 Group By ek alie Waé> LINQ ;> Group by a4 Slee 5,Slee

.&mlo.\.o])ilo.c&g\

public static |Enumerable <IGrouping <TKey, TSource >> GroupBy<TSource, TKey>(
this |Enumerable <TSource> source, Func<TSource, TKey> keySelector);

public static IEnumerable <IGrouping <TKey, TSource>> GroupBy<TSource, TKey>(
this IEnumerable <TSource> source, Func<TSource, TKey> keySelector,
IEqualityComparer <TKey> comparer);

public  static I[Enumerable <IGrouping <TKey, TElement>> GroupBy<TSource, TKey,
TElement>(
this |Enumerable <TSource> source, Func<TSource, TKey> keySelector,
Func<TSource, TElement> e lementSelector);

public  static I[Enumerable <IGrouping <TKey, TElement>> GroupBy<TSource, TKey,
TElement>(
this |Enumerable <TSource> source, Func<TSource, TKey> keySelector,
Func<TSource, TElement> elementSelector,
IEqualityComparer<TKey> comparer);

«!— IEnumerable<IGrouping<TKey, TElement >>jl ¢o5 o (Ko o) o (5 35,1
Ly cpl ol 00ly 0955 .l 03,5 wal 8 KeY Sulgs haid cuvgas G 3g5 13 45 23,5 o Syl (29,5

Cowl 15 O ygo &

public interface IGrouping <TKey, TElement>: |Enumerable <TElement> {
TKey Key { get;}
}

led 5 2Lyl dluwgs SOUTCE imy b Jol yielyly Group by Sles (ol g2 5 o sl oloj 5

>> 5l aSges Ko 95 92,5 e s €lementSelector 4 keySelector Lo il L
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List <Customer> customers = new List <Customer>()
{
new Customer() {Name = "Ali" , Family = "Aghdam" , Country =  "iran"
CustomerID =0 },
new Customer() {Name = "Ali" , Family = "Nasiri" , Country=  "england"
, CustomerID =11},
new Customer() {Name = "Arash" , Family=  "Novin" , Country = "india"
CustomerID =2 },
new Customer() {Name = "Ara sh" , Family=  "Novin" , Country=  "iran" ,
CustomerID =3 }
h
var query = from c in customers
group c¢ by c.Country;
foreach (var CountryGroup in query)
{
Console .WriteLine( CountryGroup.Key);
foreach (var customerinGroup in CountryGroup)
{
Console .WriteLine(customerIinGroup);
}
}
Y J

var query = from c in customers
group ¢ by c.Country into cc
select new { Country = cc.Key };

foreach (var item in query)

{
}

Console .WriteLine( item.Country);

S8 CC puiko (493 )d (S dlwd (pl Aol )3 g g Wgd (o (S dwd (4L )9S bl o ()b e Jlio (] )
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var query = from c in customers
group ¢ by c.Country into cc
select new { Cuntry = cc.Key, Count = cc.Count() };

foreach (var item in query)

{
}

Console .WriteLine(item.Count + " Customer from " + item.Cuntry);

Ordering Operators - ;o0 s Slos
355 o 58 o3liial 390 el otz 0955 5 dsgazms 3 i yn ol @it (sl (il 5 pe sl Slas
OrderBy ,Slos

o3l il (93, Slas 45 A5 (o0 i pe (3920 Cpgo & WIS Sy plul ] dsgerme S polis Slos ()
.2, SQL ,» Order By

ol pj 0y 93 4 Slee ool (JS )5

public static |OrderedEnumerable <TSource> OrderBy< TSource, TKey>(
this |Enumerable <TSource> source,
Func<TSource, TKey> keySelector);

public static |OrderedEnumerable <TSource> OrderBy<TSource, TKey>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
IComparer <TKey> comparer);

©9) = o) bl g (il COpe Sllas & cald s <l keySelector iy Kee ol (g5l o3ly o

Sy olg o compare )l 5l Sles pl ped (()l55,L) py0 )0 i (oo oliiwl 0,8 0 &yee SOUICE
olyy bl 4o 1y dcgomme yuolic dulypy slal loj j0 Sae (pl )8 aolatwl (b)law (g5l oy Olles
&b, ep |y I0rderedEnumerable<TSource> g4 jl aiges S g Bl 0 2L, keySelector

List <Customer> customers = new List <Customer>()

{

new Customer() {Name = "Ali" , Family = "Aghdam" , Country =  "iran"
CustomerID =0 },
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new Customer() {Name = "Ali" , Family = "Nasiri" , Country =  "england"
, CustomerID =11},
new Customer() {Name = "Arash" , Family=  "Novin" , Country=  ‘"india" ,
CustomerID =2},
new Customer() {Name = "Ali" , Family= "Novin" , Country = "iran" ,

CustomerID =3 }
3

var query = from c in customers
orderby  c.Family
select ¢;

foreach (var item in query)
Console .WriteLine(item);

OrderBy descending ,los

03lo wiilo (60, Shas 4 S WS o Oy Jop Sygo 4 Al SO bl 1y degeme S polie Slas oy
»,s Order By

public static 10rderedEnumerable <TSource> OrderByDescending<TSource, TKey>(
this |Enumerable <TSource> source,
Func<TSource, TKey> keySelector);

public static |0rderedEnumerable <TSource> OrderByDescending<TSource, TKey>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
IComparer <TKey> comparer);

$9y = Oi U“’L‘" 2 G GOy Sldes &5 gulis Oy sy keySeIector )J.o\): Slos Oﬂ‘ il ool
slp ole e compare jiol)l 5l Sles cpl ped (6)1355L) py8 )0 290 (o0 odlaiwl 0,5 0 &ijse SOUICE
)_*ot.c ulsﬁ Lglj_?l OLA} 3 OrderBy )_f.\.o.c il )i.\a.f— Q—ll .))5 oslawl u.,.u)l.am LS}L*’ o Slles

&b,5 ey 1, 10rderedEnumerable<TSource>

LA?)J Oygo & OrderBy )ﬂo& 20 \JLA 9 0N L:J)L:.C JL.Q

var query = from c in customers
order by c.Family descending
select c;
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public static |0rderedEnumerable <TSource> ThenBy<TSource, TKey>(
this  I0OrderedEnumerable <TSource> source,
Func<TSource, TKey> keySelector);

public static |0rderedEnumerable <TSource> ThenBy<TSource, TKey>(
this |0rderedEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
IComparer <TKey> comparer);

€95 9y = S 11y (oo yShos opl a8 Sglis () b ks sl Jgoro OrderBy Sloe silon Slos )l
o= Gl o dliwg pas a8 5l pbil | (o5l iy olles I0rderedEnumerable<TSource>

ool Thenby Descending L 4 Orderby Descending L 4 OrderBy , Slee jl an 1y ;Slos
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= odlisl OrderBy  Slas SILINQ 592 5 (o0 sl ©)lie pgo s o 5 oy 295 Gloj o 42l

g odd dxgioly 390 1l 095 Ll b g g oy 0d blelS ha S0uSG 51 (¢ ) LS awg laalds 9 540
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var query = from c in customers
orderby c.Name , c.Family
select c;

23,5 (o A i sdie ygo 4 blelS plSn 10 9> g ey o)

var query = customers.OrderBy(c => c.Name)
.ThenBy(c => c.Family);
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public static |0rderedEnumerable <TSource> ThenByDescending<TSource, TKey>(
this I0rderedEnumerable <TSource> sou rce,
Func<TSource, TKey> keySelector);

public static |OrderedEnumerable <TSource> ThenByDescending<TSource, TKey>(
this  I0OrderedEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
IComparer <TKey> comparer);

|IOrderedEnumerable<TSource> ¢gq5 jl ¢l dcgomme 59y o ThENBY Sloc siben Slos oyl
ThenBy L 4 OrderByDescending « OrderBy (cla ,Slac jl dny ol (o Jud Cpod 40 a5 S o
Ge g9 40 9 by IS blie |y, Descending aalS cawl o "9 9 oy @yle’ jldgs 13 g 395 sdlatl

2905 o3lizwl ThenByDescending i ;I pubivs < yg0 4 Cansls oo

Jto

var query = from c in customers
orderby c.Name, c.Family  descending
select ¢;

P e Ojpo b Jolee

var query = customers.OrderBy(c => c.Name)
.ThenByDescending(c => c.Family);
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public static |Enumerable <TSource> Reverse<TSource>(
this IEnumerable <TSource> source);

IEnumerable<T> | Lus diges S5 3 1) degasme polic [inl loj )3 g cowl o3bos jluns Klas opl 3,58
&J@)l)&w&cu)wwlﬂ‘

Sos dliwgy G 9355 (0 ©ygo (syiiie pl el p (35m0 ©jeo 4 (il Cipe Sl cpl 3. Y Jlio

(95 ©opo @ (sm) 39 (o S polie plosx Reverse

List <Customer> customers = new List <Customer>()

{

new Customer() {Name = "Ali" ,Family= "Aghdam",Country= "iran" ,CustomerID =0 },
new Customer() {Name = "Ali" ,Family= "Nasiri" ,Country= "england" ,CustomerID =11},
new Customer() {Name = "Arash" ,Family= "Novin" ,Country= "india" ,CustomerID =2},
new Customer() {Name = "Ali" ,Family= "Novin" ,Country= "iran" , CustomerID =3}

}1
var query = from c in customers
orderby  c.Family
select ¢;

foreach (var item in query)

{
}

Console .WriteLine(item);
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Agreagate Operators — oo b Shos
S ymolis pled o Jlo Glyis 4 Ngd (oo olistul b degacme polic g9 p Oluwlre (gl polie oyl
Acgesme S polie (uSSko b g dcgome

Count ,Sles

D05 03] dsgosre S polic dlawl dwle sl ol o COuNt Sae

public static int Count<TSource>(
this IEnumerable <TSource> source);

public static int Count<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

ol |, IEnumerable<TSource> LI, source « 5,5 o ;5 oslitwl 3y90 Sloj ;Khae opl Jol p3
molie daxi awle (gly Loy ol 9,0 53 0ad (g5l o3y COUNE() o 5l ©ygo ol 3 sl 03,5 (g5l
alwg 15l 03,55 (gl o3y |, IEnumMerable<TSource> LI, source 5 Sloj Jg 398 o0 odliil
ot ) oo olass T an iy V 9380 b g 9 457 o0 (B)led | asgame polis predicate ol xb
YA
Jle

int query = customers.Count();

SIBLIERS
039450 | dsgacme jolis ol & ()0 53 5 Ail (oo INT 55 1 Ko (nl (295 g5 o S0l aily g5
Slae 5l lg o Sygo ol jd ol aals &, OverflowException (cluwl s j5lss int
LS eolaul LongCount

A8 eolazwl int.MinValue gint.MaxValue ls sis jl sy oo INt 035350 (135 cows 4 )y
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LongCount ,Sles
ol bl Sl 5 5 355 oo oLkl de gasme polic st dwlors (gl COUNT Slas Wilan 5 ,Klas ) ]
)y polic dlas o)lg3 o o)) dlawgs &5 3310,5 0 p LONG £95 51, 29,5 LONgCoUNt Slos oS cunl

S hE iyl 550

public static long LongCount<TSource>(
this |Enumerable <TSource> source);

public static long LongCount<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

by |, IEnumerable<TSource> LI, source « 5,5 o ;3 oslatwl 3y90 Sloj ;Khae cpl Jol o3
molie daxi awle (gly Loy ol 950 53 0ad (g5l o3y COUNT() o 5l ©ygo ol 3 sl 03,5 (g5l
alewg 15l 03,55 (gl o3y |, IEnumMerable<TSource> L, source « Sloj Jg 398 o0 ooliil

L13,5 oy 1y polic ) slaws Y 539380 b e 9 S o (yyles | degerme yolic predicate yl )l ol

Jtie

long query = customers.LongCount();

Sum ,Sles
=5 Syeo d (6155 )b 93 (hyld g 25 oo odliiwl degezme Sy (2 yolie aetme slp Flos oyl ]

Cawl

public static  Numeric Sum(this |IEnumerable <Numeric> source);

public static  Numeric Sum<TSource>(this |Enumerable <TSource> source,
Func<TSource, Numeric> selector);

A5l 5 gl LSS Bl o g5 oyl S By NUMErC oSy g9 & )Slas oplpyd 93 40
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Int , Nullable<int> , long , Nullable<long> , double , Nullable<double> ,
decimal, Nullable<decimal>

O=l s> P23 0> (9 358 (50 030> CuiS py degeine Sy )3 39250 polie (oloT ggere Slas cpl Cunss p )3

Al 0l s SCIECLON b awgs 45 395 oo dwlne dsgasmo 5| (s polic §g00me

Jbe
int []integers ={5,3,8,9,1,7}
int  sum = integers.Sum();
Console .WriteLine(  "Total of all Numbers : {0}" , sum.ToString());
Max g Min Slos

S o 1y dsgecme Sy pals (23S 9 (5S2sS i & Max g Min gla Sles

public static  Numeric Min/Max(
this |Enumerable <Numeric> source);

public static TSource Min<TSource>/Max<TSource>(
this IEnumerable <TSource> source);

public static  Numeric Min<TSource>/Max<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Numeric> selector);

public static TResult Min<TSource, TResult>/Max<TSource, TResult>(
this IEnumerable <TSource> source,
Func<TSource, TResult> selector);

&L ohde (S eS b g 0yS)k 25 ey li (e 9 A5 (o0 o0y ) SOUTCE e gore Slos 53 ()l
VW oJJb)f).g 9 ol uL»))L\.O.A u.ul.w‘ 2

JLe oliel acgamme oy dlael 185 9 0 ySasS 0058 T gy b Slas cpl Jol py8 5l ealaiwl .Y JUe
3

int []integers ={5,3,8,9,1,7}

int  max = integers.Max();

int  min = integers.Min();

Console .WriteLine( "Min ={0} and Max = {1}" , max , min);
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List <Customer> customers = new List <Customer>()

{
new Customer() {
Name =Ali"
Family = "Aghdam" ,
Country = "iran" ,
CustomerID =0 },
3
List <Order>orders = new List <Order>()
{
new Order () { CustomerID = 0, Total = 1000},
new Order () { CustomerID =0, Total = 1200},
new Order () { CustomerID = 0, Total = 200},
new Order () { CustomerID =0, Total = 500}
h
var query = from c in customers

join o in orders
on c.CustomerlD equals o0.CustomerlD
select new { c.CustomerlD, c.Family, o.Total };

foreach (var item in query)
{

Console .WriteLine(item);
}

/l Max Order
Console .WriteLine( query.Max(c => c.Total) );

/IMin Order
Console .WriteLine( query.Min(c => c.Total) );
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Average ,Sos
Dged duloxe |y dsgacme Sy )3 39290 polic (1:SSke g5 (oo Nlos ) 5l oolil L

public static  Result Average(
this |Enumerable <Numeric> source);

public static Result Average<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Numeric> selector);

OsSlee P93 pyb )3 9 39 (oo dulone SOUNCE degomo )3 d290 polic (ke Slos (pl Const p)8 )3
45 3b ogli (L gle Slos b Slas ) 13 (295 £ g (oo delne SEIECIOT 2 bl 5y ol

e95 5l 29,5 INt64 4 INt32 (conc clo £45 &S Sy90 1 3)ly (Stuw 33 sla g5 gnullability

&5 5l >9,5 2L Nullable<Int64> ¢ Nullable<Int32>  csue slo g5 )51 4 54 salss Double

g Jales Nullable<Double>

int []integers={5,3,8,9,1,7};

double average = integers.Average();

Console .WriteLine(  "Average = {0}" , average);
P9 (p)é )‘ oolazwl .YJL.Q

List <Customer> customers = new List <Customer>()
{

new Customer() {Name = "Al" , Family = "Aghdam" , Country = "iran" ,

CustomerID =0 },

h
List <Order>orders= new List <Order >()
{

new Order () { CustomerID = 0, Total = 1000},
new Order(){ CustomerID =0, Total = 1200},
new Order () { CustomerID = 0, Total = 200},
new Order () { CustomerID = 0, Total = 500}

b

var query= from c in customers
join o in orders
on c.CustomerIlD equals o0.CustomerlD
select new {c.CustomerlD, c.Family, o.Total };
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Console .WriteLine(  query.Average(c => c.Total) );

Aggregate Slas
ples Ll degomme S el 1 SGjn 69y o) @b S &S 08 o o2ly8 1) Slel ol &6 ]

public static T Aggregate<TSource>(
this IEnumerable <TSource> source,
Func<TSource, TSource, TSource> func);

public static TAccumulate Aggregate<TSource, TAccumulate>(
this IEnumerable <TSource> source,
TAccumulate seed,
Func<TAccumulate, TSource, TAccumulate> func);

public static TResult Aggregate<TSource, TAccumulate, TResult>(
this IEnumerable < TSource > source,
TAccumulate seed,
Func<TAccumulate, TSo urce, TAccumulate> func,
Func<TAccumulate, TResult> resultSelector);

3 D (o0 did)S L 13(gg b dais Jm) Aggregate Slee jlde ool lgic 4 SOUrCE y> paic sl
Felily pod pyb )3 395 (o 4B 123 )3 SOUTCE dcgoono yd pais (gl | ggyd dadi Slas cpl Jsl p 3
b )d g D9 o 48,5 Lai > Aggregate mb clp gg,0 abis olgie 4 TAccumulate ¢4 5l seed

Do o 43,5 JLas > aggregate I8 LL «lp bys oo olee 4 resultSelector ob Slee oyl pgu

Aggregate Sle dewg 4 SUM gjle as Y Jlo

List <int > SampleList=  new List <int >(){1,1,2,3,5,8,13};

int  AggCount = SampleList.Aggregate((counter, listltem) =>
counter += listlitem);

Console .WriteLine(  string .Format( "Aggregate count is: {0}" , AggCount));

Aggregate Sloc dugy i) slp Reverse ey gjls ans Y e

string  sentence = "the quick brown fox jumps over the lazy dog" ;
/I Split the string into individual words.

string [] words = sentence.Split( )
/I Join each word to the beginning of the new sentence to reverse the word oder.
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string  reversed = words.Aggregate((workingSentence, next) =>
next+ "" +workingSentence);

Console .WriteLine(reversed);
/*
This code produces the following output:

dog lazy the over jumps fox brown quick the
*

Partitioning Operators — g Coownd 5 Slos

Dy (e B edlatl 3y50 Cuand i b 93 il Cpe g b degecme (S el (g 2 Sles
Al Al do s ST g Y3 By degerre polis (Bl jlg WS e ] Ceond S b Shee ol (pimen
D90 dalgs b Slas cpl 5l ook ookl (g divo pjlSe (gjlo oly (sl &S

Take ,Slos

S 4y Slos ol LIS o5 10,5 oo el & o)) ke olol g1 |y dsgaime yolis I golass Slas

public static IEnumerable <TSource> Take<TSource>(
this IEnumerable <TSource> source,
Int32 count);

A dled oyl (a9 4 polie I cOUNt sluss 4 SOUNCE dcgommo 1 Slas plyd

SampleList acgomo jl Jgl jlade .Y Jlo

List <int > SampleList=  new List <int >(){1,1,2,3,5,8,13};
var query = SampleList.Take(5);

foreach (var item in query)

{
}

Console .Write(item + )
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Skip Slos
295 4]y degeome ;3 oledl polie w5 03,5 IS B0 dsgerme yolic I jasuie (ol 4 Slos ()
A o o))

public static |Enumerable <TSource> Skip<TSource>(
this |Enumerable <TSource> source,
Int32 count);

A winlgs eyl 29,5 SOUICE

085ledly polic Llsesl g SampleList caud ) Jgl paie 8 51 3,5 s Bpo Y Jlio

List <int > SampleList= new List <int >(){1,1,2,3,5,8,13};
var query = SampleList.Skip(5);

foreach (var item in query)

{
}

Console Write(item+ ", " );

TakeWhile Sl

S oo Jlojl (293 4 (e b S g )80 0lej B ) degerne S polie Sloe ()]

public static |Enumerable <TSource> TakeWhile<TSource>(
this |Enumerable <TSource> source,
Func<TSource, Boolean > predicate);

public static |Enumerable <TSource> TakeWhile<TSource>(
this |Enumerable <TSource> source,
Func<TSource, Int32 , Boolean > predicate);

3 g0 blesd 3,5 ai predicate gol,b 4 bgye bys a5 Sloj b SOUrCE dcgomme ;Ko oyl 4
g9 5 eyl G predicate wb ped p,8 3 3,5 0 5,5 IENUMerable<TSource> ¢o 5l 4905

Amd o Ui |y degazme (59) y polis (35 )l e oS 0L e )b ], INt
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TakeWhile Slas Jol p,8 5l oslizwl. Y JUio

List <int > SampleList=  new List <int >(){1,1,2,3,5,8,13};
var query = SampleList.TakeWhile(s =>s <=5);

foreach (var item in query)

{
}

Console .Write(item + )

TakeWhile )ﬂaﬁ £gd ).9 )‘ oaléiul .YJL«O

List <int > SampleList= new List <int >(){1,1,2,3,5,8,13};
var query = SampleList.TakeWhile( (s,index) => (s > index) );

foreach (var item in query)

{
}

Console .Write(item + )

SkipWhile ,Sles
4 1) asgoome polic osilasdl 5 S (o JlaS Do (pme by S (a8 loj U degacme S polic I Slas ()
&S oo Jlo)l (295

public static |Enumerable <TSource> SkipWhile<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

public static |Enumerable <TSource> SkipWhile<TSource>(
this  IEnumerable <TSource> source,
Func<TSource, Int32 , Boolean> predicate);

S o 3,5 ais predicate yl)l 4 bgye bys a5 Sloj 5 SOUNCE dcgemms polic jISlae oyl )
JLsyl 29,5 & [Enumerable<TSource> g4 jl aiges S5 LB )3 acgosmo polic oxloasdl 9 3¢5 0
&9y y= polis (605 418 e a5 aib o L 1y iNt g4 5 el )b G predicate o pgs pyd > 05,5 0

A2 o Hlis |y ac gosme
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SkipWhile Slee gl o, ;1 osliwl .Y Jlio

List <int > SampleList=  new List <int >(){1,1,2,3,5,8,13};
var query = SampleList.SkipWhile(s =>s<5);

foreach (var item in query)

{
}

Console .Write(item + )

SklpWhlle )ilo.c £9d ln)é )‘ oaléstuw! .YJL«O

List <int > SampleList=  new List <int >(){1,3,2,3,5,8,13};
var query = SampleList.SkipWhile((s, index) => (s > index));

foreach (var item in query)

{
}

Console .Write(item + )
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Concatation Operator - Jldl Shos

e Lais g 54 0 «S Concatenation L o sl sbdl K06 4 dcgomme 93 (9905 3o Jos 9
cuwl Concat Slas wilgls oyl

Concat ,Slos
S (o Jate ob 4 1) degecne 93 Slos

public static IEnumerable <TSource> Concat<TSource>(
this |Enumerable <TSource> first,
IEnumerable<TSource> second);

D9 b Kae ol 5l odlazwl ;3 b s b g cwl IEnumMerable<TSource> ¢4 5 Slos ) (29,5
<ol g9 s 5l second g first yioll

55935 & SampleList2 g SampleListl acgome 95 (3,5 Jaio .Y JUo

List <int > SampleListl = new List <int >(){1,3,2,3,5,8,13};
List <int > SampleList2 = new List <int >() { 16, 20, 25 };

var query = SampleListl.Concat(SampleList2);

foreach (var item in query)
Console .Write(item + D

Element Operators - ¢ pais b Shos
5,8 o 1]y degezne | paie 4 L g ol i Sy o Slas ) ats oyl
First ,Shos

sl pj Oyge 93 4 Shos cul (JS 25815 (0 ) dsgerme yats (gl os 0

public static TSource First<TSource>(
this IEnumerable <TSource> source);

public static  TSource First<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);
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yolis pgd pyb ) (Hg 398 (o 05T 0 (293 lgie 4 dcgerme puale (gl Ko pl CusS p)8

D9 (o Jlo)l (29 4 pate gl plie 4 815

Slas ol Jsl o3 51 odlizsl ) Jlio

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};
var query = SampleList.First();

Console .Write(query);

)ﬂo& L)"‘ r°95 [9)3 )l ool .YJLA

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};
var query = SampleList.First(c =>c>1);

Console .Write(query);

FirstOrDefault Slos
by b g bl 4n3l 32y degedme )3 (Spais & ()0 ) 9 JIS (o0 1) degedme paie sl Sloe ()l

el 325 ©yg0 93 4 JSles cpl (IS 22 398 (o0 Jlojl (298 4 (088 Ll HlMe NS5 15

public static  TSource FirstOrDefault<TSource>(
this IEnumerable <TSource> source);

public static  TSource FirstOrDefault<TSource>(
this |Enumerable <TSource> source,
Func<TSource, Boolean > predicate);

degone polic pod pd ) (Jg 358 (0 0kildF 0 (29)5 (lyis 4 dsgerne pale (gl Slas (pl s p)8

Jybyr ly by oo & (g puie (gl 5 B9 (oo syt o] PrEdicate mb slas & by dluwsgs lan ;|

S9290 (s pais Slos (nl p )3 93 5l o 3 & (Syge 3 29 (o Jlo)l (295 4 paie o) Glyie 4 a8
295 (oo Juol (2955 @ g5 0l Jl (258 Ot e sl azsl

.FirstOrDefault Slee Jgl £, ;1 oolil .Y Jlio
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List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.FirstOrDefault();

Console .Write(query);

. FirstOrDefault Sle pgs g5 3l oslizsl .Y JUo

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.FirstOrDefault(c =>c¢ > 3);

Console .Write(query);

Last ,Sl.o&’

Casl 25 Sygo g3 4 Slas ol (IS 8 b5 (o ) asgerme paie (A Sles ol

public static TSource Last<TSource>(
this IEnumerable <TSource> source);

public static  TSource Last<TSource>(
this |Enumerable <TSource> source,
Func<TSource, Boolean > predicate);

robis g oy ) (g 355 (e 0005 (295 (gt 4 dssame pate (BT Slos ol Censi p)d 0
e jl) grmais ety g Bgd (o o)y 2l predicate b plos & by alusg il 5l aegaze
29 (oo Jlo)l (295 4 paie Al plgie 4 L8 850 1) by Cono oS (4sgace

Slas ol Jsl o3 51 odlizsl ) Jlio

List <int > SampleList=  new List <int >(){1,3,2,3,5,8,13};
var query = SampleList.Last();

Console .Write(query);

).ﬂo.c u;‘ f°9) [9)3 )l odlawl .YJL.O
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List <int > SampleList=  new List <int >(){1,3,2,3,5,8,13};
var query = SampleList.Last (¢ =>c>1);

Console .Write(query);

LastOrDefault ,Slas
by b g 3l 42305 292 degazo 3 (gpaic & Sygo 10 5 Wb (0 2 ]) dsseree paie AT Sles ()
sl g Spgo 93 4 pSlee cpl S 238 358 (o0 Jlo)l (293 4 (0558 Ui Hle S5 )50 1,

public static  TSource LastOrDefault<TSourc e>(
this IEnumerable <TSource> source);

public static TSource LastOrDefault<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

rolis pd pyd )3 (g 39d (o 0135 (295 i 4 dsgarne pale (3] Slos ol s 8
ol e 951 S g2 3 &S Syge 3 35 (o o)) (295 4 pals A Gl 4 4S80 ) bbb oo

25 g0 Jloyl (295 4 g9 Ol 3l (258 U e Bl 413N g2 90 (g pats Slas

.FirstOrDefault Slee Jgl p,5 ;1 oolil .Y Jlio

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.LastOrDefault();

Console .Write(query);

.FirstOrDefault Sle pgs 5 jl oslizsl .Y JUo

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.LastOrDefault(c =>c¢ > 3);
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Console .Write(query);

Single ,Slas
55 dy yShas ol S p 8095 o odliul dsgasee Sy I LSy 5 ol pats Sy bl gl Ko oyl 5l

Gl 35 O yq0

public static TSource Single<TSource>(
this IEnumerable <TSource> source);

public static TSource Single<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

JLu)l 9> 0195.9 @ Slas O] b d9>90 SOUNCE dcgozxo Slas S s o« u"l“’) Slos O?.‘ JS] pyd
Jad . ¢, InvalidOperationException

olie cpr 3 9395 JLuw)l predicate ol b b s G Sl gx 3g45 oolil pgd p,8 5l &S 590
Sl gt 45 Fy5m0)> (g 395 (o Jlo)l (298 4 pate o S LB byd aie S, oD dsgac
el us I, s, predicate by 5, aie pa L g0 S, Byl by 5

7

Aa . #lnvalidOperationException

Single Slee Jgl o, 51 oalial .Y Jlio

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.Single();
/lthrow a InvalidOperationException Exception

Console .Write(query);

Single Slec g p 3 5l odlazul .Y Jlo

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.Single( ¢ => ¢ == 3);



file:///C:/Users/alitopack/AppData/Roaming/Microsoft/Word/www.AliAghdam.ir
file:///C:/Users/alitopack/AppData/Roaming/Microsoft/Word/www.AliAghdam.ir

www.AliAghdam.ir LINQ jkig p (sl dodio — pgus Juad | V¥ aio

/lthrow a InvalidOperationException Exception

Console .Write(query);

SingleOrDefault Slos

93 4 ySlas ol (S p 5o o o3l dsgasme S SIS, g (ol pate S Ol 4l Sles oyl

public static TSource SingleOrDefault<TSource>(
this  IEnumerable <TSource> source);

public static TSource SingleOrDefault<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

Jlosl (29 olsie 4 Shos o bl 39250 SOUICE asgarne )5 Slas S s o Sloj Shas ul Jsl p8
€95 5 0858 L g0l S el ALl pate Sl jide b g (45 SOUNCE s gz a5 S)50 )3 (Jg 39 (0
20,5 o Juyl (595 4 SOUICE

—olie o 43 9395 Jlwyl predicate il )b b b s G 4ol m 394 oolitwl pgd py8 5l &S g
Eraie gt 45 3oy (g 3b (o0 Jlo)l (295 & paie S B0 ) byd paie S e dsgene
45 SOUMCE £45 5l [o,8 Lim diges S iS5, Ihpredicate b s yaie jptic b g 1SS )3, 1, bos
2255 (o Jlosl 29

bl s I, 8, Lpredicate b, o , e pais ;51 (Khae opl )8 90 pa 45 a8 auil awih 4o

a3 #lnvalidOperationException

.SingleOrDefault Slee Jol p,8 jl oslizwl .Y JUo

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleLi st.SingleOrDefault();
/lthrow a InvalidOperationException Exception

Console .Write(query);
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. SingleOrDefaul Slae pgs 45 jl oslazsl .Y JUo

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList. SingleOrDefault (¢ => ¢ == 4);
/lthrow a InvalidOperationException Exception

Console .Write(query);

ElementAt ,Klos
(395 (o £ o 3l ) b g0y 098 (oo Sl ol plgie @ o Gl &S], (g pate Slos ()
sl 25 ©yp0 93 4 Sles cnl IS p)8

public static TSource ElementAt<TSource>(
this IEnumerable <TSource> source,
Int32 index);

Jloy) (>9y5 4 cal INEX L kil ghyls &S (¢ yunic < SOUNCE dsgosmo yolic o)l dluwgs ;Ko oyl 4

— &, ArgumentNullException ggs ;| Litwl G w5 pize 0aid 3)lg il 457 Sygo )3 g 395 oo
2l 03,8 (g5lw o3ly 1y ILISET> Lajly SOUrCE dsgomme 8145 canl ol Klos (ol )5 dag BB 4G amd
o.)._i‘.)f)g index wb‘ d‘)]b pais ]a.)‘) d‘ Lﬁ‘(>b 6’19’ dJ.u.uy d.ﬁl: 2 g S w)Lo.w W Sygo & ).\oL&

D9 (0

Jbe

List <int > SampleList=  new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.ElementAt(4);

Console .Write(query);
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ElementAtOrDefault ,SKlos

(395 5o 955 o J| rail) oS (o 095 o L)l el lsis @ o il ) g paie Slas
el g Oy 93 & Sloe cpl S p 3

public static TSource ElementAt<TSource>(
this IEnumerable <TSource> source,
Int32 index);

Jls)l (39,5 4 canl INDEX s sl gy)> &S (6 puaic « SOUNCE dcgamo polic y5)loss dluwgs [ Klos oyl )
= Jlo)l (295 4 SOUNCE g5 5l (5,5 [y digad S il piine Yo 5)50 (il & (J)90 1 5 95 (o0
a5k 03,5 (g3l o3l | ILISET> Luyl, SOUICE degosmo 5145 sl () Slos oyl )3 do gy LB 4SS 54
015105y indeX sl glyls i bly (ol 31 @lgs dluwgs aSh B9 o3 (j5ylowd pulitane s yg0 4 puolic
Do (o0

Jbe

List <int > SampleList= new List <int >(){1,3,2,3,5,8,13};

var query = SampleList.ElementAt(4);

Console .Write(query);

DefaultEmpty ,Slas
Sas ol (IS S 308 o pais (28 L pais b dsgetre ) paie S 035 (il sl Sles )l

1] ).:) C))94.o 9.) LY

public static |Enumerable <TSource> DefaultlfEmpty  <TSource>(
this IEnumerable <TSource> source);

public static |Enumerable <TSource> DefaultfEmpty<TSource>(
this IEnumerable <TSource> source,
TSource defaultValue);
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S 23l 45 SOUTCE dsgene Jy 53,5, (o |) SOUTCR £g5 5l all S Shos pl 158 iy 90 &
E95 (= Do 03wl s py8 ST S Wbl atil ds g8 S e |y SOUNCE g4 5l 15,8 i diges

D9 o o3l NUIL I sl odis Cpare (6,8 i (<l

. DefaultEmpty Slee Jgl cdls jl oslizal .Y JUo

var expr = customers.DefaultifEmpty(); // Null

. DefaultEmpty Slee pgs cdls 1 oolial .Y Jlo

List <Customer> customers = new List <Customer>()
{
new Customer() {Name = "Ali" , Family= "Aghdam",Country= "iran" , CustomerID =0 },

new Customer() {Name ="Majid" ,Family ="Shah Mohammadi",Country ="iran" , CustomeriD =1

}
h
var query = from c in customers
select new {c.CustomerlD, c.Family };

foreach (var item in query.DefaultifEmpty())

{

Console .WriteLine( "Family :" + item.Family);
}
Customer defaultCustomer = new Customer() {

Family = "Default Name" , CustomerID=2},
List <Customer> emptyCustomer = new List <Customer>();

foreach (var item in emptyCustomer.DefaultifEmpty(de  faultCustomer))

{
}

Console .WriteLine(  "Family : " + item.Family);
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Generation Operators — gy sl ,Slos

ly La ySloe g9 oyl aoldl )0 0,8 0,48 oolaiwl 590 polic I (gl dcgoomo Wlgi (gl b Slos | dtwd oy
)5 udld (o)
Repeat ,SKos

)l 298 4 9 S o bl canl dumo dasd & puaie S 1SS ol &S Las dc g S Sas oyl
il 325 ©ypo & Slos ool 5 p)8 05 (o0

public static |IEnumerable <TResult> Repeat<TResult>(

TResult element,
int count);

o5 5 48 ol dcgeme 5 0350 5,5 COUNT sluss 4 element Slos g5 5l 1l oy o ;Slos oyl
A,5 o «wwl IEnumMerable<TResult>

.Jbe
Customer majidShahm = new Customer() { Name = "Majid" , Family = "Shah
Mohammadi; Country =  "iran" , CustomerlD =1};
I[Enumerable <Customer> customers = Enumerable .Repeat(majidShahm, 4);
foreach (var item in customers)
{
Console .WriteLine(  "Family : " + item.Family);

}

R sl S5

yg0 g9 3l a5 sl S SLP ela )l glgl il s 590 g9 ) Nae ol 5l odlitnl i 45 sl atily a5 g
NEWC , s L auil iy 13 &jao 4 (gl ol (51 m diiSio o)Ll L8 g5 ot 4 Mg 0 3] s
ol laio MolS” (gy0l a5 5,5 dinlgd pusd 6 5l b (oS (6 ded Sluoguas

Family = "Shah

Customer majidShahm = new Customer() { Name = "Majid" ,
Mohammadi; Country = "iran" , CustomerIiD =1 };

[Enumerable <Customer> customers = Enumerable .Repeat(majidShahm, 4);

foreach (var item in customers)

{

! Reference type
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Console .WriteLine(  "Family : " + item.Family);

}

Customer newC = customers.First();
newC.Family = "Aghdam®

foreach (var item in customers)

{
}

Console .WriteLine( "Family : " + item.Family);

/IOut:

/[Family : Shah Mohammadi
/[Family  : Shah Mohammadi
/[Family : Shah Mohammadi
/[Family : Shah Mohammadi
/[Family : Aghdam

/IFamily : Aghdam

/[Family : Aghdam

/[Family : Aghdam

Range Sos
Ay Slas pl S 5,808 o 0bul pastine (b 0 ) ob jw Cudy dlael I jasine (gl degene Slos oy

public static |Enumerable <Int32 > Range(
Int32 start,
Int32  count);

S o A5 COUNt 3lass & Start o 5 1, slael j1 ol degooms Slas o]

2 Jte

var query = Enumerable.Range(l, 5);

foreach (var item in query)
Console .WriteLine(item);

.Aggregate jRange Slus dhwy Jo)sSl b il 4w .Y Jlo

static int Factorial( int number)

return (Enumerable.Range(0, number + 1)
Aggregate(0, (s,t) =>t==07?1:s*=1));
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Empty ,Slos

el 15 g Shat (ol IS 03 48 o sl |y pasiie £33 S J) 85 de500 S EMPLY [Slac

public static |Enumerable <TResult> Empty<TResult>();

&S o oyl (2eys 4 g 03,8 sbul IENUMeErable<TResUlE: ;| 5 sl acgomme Slas ol

Jbe

IEnumerable <Order > emptyOrder = Enumerable .Empty<Order >() ;
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Set Operators — suis palaid b Slos
¥ oaiws ool p2aS 0,8 o )l)8 edlatnl 390 vy STl ¢ glasal lai Jlasl plodl gl o Slas 51 atwos )
3,5 auplgd oy |y Ll bl > a8 505 )13 Except g Union. Intersect. Distinct Slae

Distinct ,Slos
Cuwl SQL )3 DISTICT odlo Juzo 45" 018" o Bl |y degosmo SO 43 39390 (65,55 police Distinct Sae

il i Sygo 4 )35, 93 sy Klae opl g o (o3b o3kl ] 510NN 5 a8

public static IEnumerable <TSource> Distinct<TSource>(
this IEnumerable <TSource> source);

public static |Enumerable <TSource> Distinct<TSource>(
this IEnumerable <TSource> source,
IEqualityComparer <TSource> comparer);

e 38T e 3ol IEnumerable<TSource> wus acgome SO il 3 clles plosl glp Klos o)l

o LSl ] a0 ail 4l dgm g s dcgesme 43 &S (g polic g 03,8 o)l ) SOUNCE dcgao polic
= 4S5 295 0 odlazwl Equal 3 GetHashCode (clasio jl 395 (o)), (gly polic (awyp pd a5 253,5
boly ol (o (8)lw dnliie 3505 odlial (05)law 048 duolie S jl degerne polie (ouyp sl Olg8

AL 03405 (g5l 03!,y IEqulityComparer

3 Jbe

List <int > SampleList=  new List <int >(){1,3,2,3,1,8,13};

var query = SampleList.Distinct()

foreach (var item in query)
Console .WriteLine(item);

Join allee p» Kee ol 5l oolisl Y Jbo

var expr=
(from ¢ in customers
from o in c.Orders
join  p in products
on o.dProduct equals p.ldProduct
select p
).Distinct();
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Intersect ,Sos
G355k 93 sy Sae pl )3 oy 1y aiil 39350 93y 13 &S (g olic ladd dcgasno 40 1 Klas oy

1l ).>) C))yo 4

public static |Enumerable <TSource> Intersect<TSource>(
this IEnumerable <TSource> first,
I[Enumerable <TSource> second);

public static |Enumerable <TSource> Intersect<TSource>(
this  IEnumerable <TSource> first,
I[Enumerable <TSource> second,
IEqualityComparer <TSource> comparer);

s gaxo polic s 9 15 0 3bul |, IENUMerable<TSource> ¢y 5l acgamme 6 il 5 Shae oyl

93y )d (§yuaic 45 Syg0 y3 IS o dnlio SECONT dcgormo yolic b g oilgs S5 4 SS 1, first
o polis (g Spidie gy yNlos (ul GBS £38 3 03)5 (oo LSl i degecns 4 AL S yidie dsgerre
Lly a8 il 0aiS duslie G 5l ol o Jg 298 0 plosl EQual 4 GetHashCode slasie aliwg

Dges odlatwl yolic duslie glp Wil 03,5 (¢l o3l |y IEqualityComparer

List <int > SampleListl = new List <int >() {1, 3, 2, 3,1, 8,
List <int > SampleList2 = new List <int >(){1,5,7, 3,1, 6};

var query = SampleListl.Intersect(SampleList2);

foreach (var item in query)
Console .WriteLine(item);

Union ,Sles

il pj ©ype 6l 9> Gl 9 A5 (o0 Jate SISy 4] Cglite dsgme 93 polie Slos ol

public static |Enumerable <TSource> Union<TSource>(
this IEnumerable <TSource> first,
IEnumerable <TSource> second);

public static |Enumerable <TSource> Union<TSource>(
this IEnumerable <TSource> first,
IEnumerable <TSource> second,
IEqualityComparer <TSource> comparer);
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E9— 5l acg0me S il s Intersect 4 Distinct (L_» Slee & slon o, Shee
b polic g oxiled G S5 1 first acgome yolic w9 15" 0 3l |, IENnUMerable<TSource>
olie U g oaslyd S5 an Sy second dacgoame polic yuww 3 0 )13 L dcgome (3 1) (6,55
Lol Lt dsgesme dy Al AL S92 g > dsgerme )3 (Gpals & (Fygo ) g S (o dunlie > dsgeces
Equal s GetHashCode (slaio aliwg 4 yolic 3¢ S yidio (uwyp yNlos () Canss pyd )3 33,5 o
03,5 il ool Iy IEqualityComparer Loy a5 5liw 008 auwslio 6 5l olg (oo (Jg 395 o0 ploo]
D905 03wl yolie duslde (gly il

Jle
List <int > SampleListl = new List <int >() {1, 3, 2,3,1,8,13};
List <int > SampleList2 = new List <int >(){1,5, 7,3, 1, 6},
var query = SampleListl.Union(SampleList2);
foreach (var item in query)
Console .WriteLine(item);
Except Sos

90 sy 9 0SS o Jluwyl (s ]y ail 4Bl 3939 )00 degesme 0 &S ) acgze S ol Sos oyl

sl 25 ©ype 4 )15 )by

public static |IEnumerable <TSource> Except<TSource>(
this IEnumerable <TSource> first,
I[Enumerable <TSource> second);

public static IEnumerable <TSource> Except<TSource>(
this IEnumerable <TSource> first,
I[Enumerable <TSource> second,
IEqualityComparer <TSource> comparer);

acgoze yolic s g 1S e 3bul |, [ENUMerable<TSource> g4 5l acgorme G il 13 Sloe oyl

SeCoNd dcgemo polic L 8D 0 58 B> dcgesme 3 1) ()T e polie g obilgs ST 4 S5 1, first
L second acgemmo ;5 (sypaic 45 Syg0 40 9 S o duslie La> dcgesme yolic b g odilgs S5 a4 S,

SSlos ol Cowst b 13 30,5 o Bl Lds dsgesxe | paie ] il S e s dcgesre 4D (S pais
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Sl Bl e Jg 395 o plsl EQual g GetHashCode slasio aluwg 4 yolic 39 Syiiie awyp
odlaiwl yolic dulie (gl il 03,5 (o5l o3l 1y [EQualityComparer Lyl a5 i )law ouiS auwslie
Dges

L first acgoome S i polic ploi ol (gl degaree Shos (nl 3 (29,5 4o oo & il iy g

.l sSecond
Jle
List <int > SampleListl = new List <int >(){1,3,2,3,1,8,13}
List <int > SampleList2 = new List <int >(){1,5,7, 3, 1, 6};
var query = SampleListl.Except(SampleList2);
foreach (var item in query)
Console .WriteLine(item);

/loutput
112
118
1113

oo by &S5

pyd &S 48 a5 4SS oyl & Except 4 Union «Intersect ( Distinct sbdl sla Sloe 51 oolawl )
aS Syee IS o odliwl EQual g GetHashCode cls o I yolic awlio sl W )Slos ol ol
sl ol 0 b ahie (a5l Jg aiil glate cls Reference (olyls a5 asl asls g9 (o polic
Lo ySoe cnl pgd p)8 5l g5 (oo SISt 2l 51 25 Sl 898 (o0 (665 ot Cglite yuolie b e (ol bawgs
D905 e ijb |y Hlas dyae (b )0 adie (pl aSLI L g 2500 oolai]

ol dlewog (g 215 3929 degacme 93 52 53 (glime a3 Sl (b yide S (S ) degemme 93 0 Jle plgie @
20,5 o sl olinil 4 milgs

Customer[] customerSetOne = {

new Customer {CustomerlD =46, Name = "Ali* ,Family=  "Aghdam'},
new Customer {CustomerID =27, Name=  "Vali"* ,Family=  "pirizadeh"” 1},
new Customer {CustomerID =14, Name = "Majid" , Family=  "Shah Mohammadi}};

Customer[] customerSetTwo = {

new Customer {CustomerID =23, Name =  "Mohammad", Family =  "Ajhdari" },
new Customer {CustomerID =22, Name =  "Hossein" , Family=  "Aghdam" },
new Customer {CustomerID =46, Name = "Ali" ,Family=  "Aghdam'}};

var customerUnion = customerSetOne.Union(customerSetTwo);

foreach (var item in customerUnion)
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{

Console .WriteLine(item);
}
/loutput

//[Name = Ali, Family = Aghdam , CustomerID = 46

/IName = Vali , Family = piriZadeh , CustomerID = 27

/IName = Majid , Family = Shah Mohammadi , CustomerID = 14
//[Name = Mohammad , Family = Ajhdari , CustomerID = 23
/IName = Hossein , Fami Iy = Aghdam , CustomerID = 22
/IName = Ali , Family = Aghdam , CustomerID = 46

3 g0 gl |, GetHashCode (cla aio b g 5,5 odlatul pgd p )3 5L olg o JSCio 5l Slisl (<l
i) 03505 puagiil 1) sl 525

public class Customer

{
public int CustomerlID;
public string Name;
public string  Family;

public override string ToString()

{
return  String .Format( "Name : {0} - Family: {1}, CustomerID : {2}" ,
this .Name, this .Family, this .CustomerID);

}

public override bool Equals( object obj)
{
if (1(obj is Customer))
return false ;
else
{
Customer p=( Customer)obj;
return p.CustomerlD == this .CustomerID ;
}
}
public override int GetHashCode()
{
return String .Format( "{0}" , this .CustomerID)
.GetHashCode();

g1 Walgd ) Oygo 4 zeS (B Jle plol b Vs
/loutput
/IName = Ali , Family = Aghdam , CustomerlID = 46
/IName = Vali , Family = piriZadeh , CustomerID = 27
/IName = Majid , Family = Shah Mohammadi , CustomerID = 14
//[Name = Mohammad , Family = Ajhdari , Customer ID=23
/IName = Hossein , Family = Aghdam , CustomerID = 22
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Zip Slos
=) Oygo oy Slas opl (S )8 .l o ddlsl ouiS o sl Shae odlgls & NET 4 )5 Slae )]

1wl

public static |Enumerable <TResult> Zip<TFirst, TSecond, TResult> (
this IEnumerable <TFirst> first,
IEnumerable <TSecond> second,
Func<TFirst, TSecond, TResult> resultSelector);

plesl \55uS L 1,second acgeso 45 ¢ il dhuvgs bl Jblie polic b, first acgame ypolic [ Slos oyl
4o |y dcgomme 93 45 (6y0b 4wl 039y oy 4 o)) canlus bl 4 ZIp 4 e ol ()55 pU > S e

Jbe

Int32 [ numbers={1,2,3,4,5,6,7,8,9,10};

DayOfWeel weekDays ={
DayOfWeekSunday,
DayOfWeekMonday,
DayOfWeekTuesday,
DayOfWeekWednesday,
DayOfWeekThursday,
DayOfWeelFriday,
DayOfWeekSaturday};

var weekDaysNumbers = numbers.Zip(weekDays,
(first, second) => first + L
second);

foreach (var item in weekDaysNumbers)
Console .WriteLine(item);

/loutput
/[1 - Sunday
/2 - Monday

/I3 - Tuesday
/14 - Wednseday
/I5 - Thursday
/16 - Friday

/[T - Saturday
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Quantifier Operators - g CuwoS s Kos

Sas Jols dtwd oyl g o o3litwl b byl 350 )8y (sl b degosme (9,8 S sl by Slas atws ()
oS oo oy |y gl 4l 3 48" el Contains 5 Any (All cls

All Slos
BTy byd degorme yolie (ol (5hgo 3 9 1S (o0 (o byd o L) dsgocme yolis (olod Sos (]

public static Boolean All<TSource>(
this IEnumerable <TSource> source,
Func<TSource, Boolean > predicate);

4S5 Sygmo 3 9 1S o wyp Predicate b,s L1, SOUrCe acgoame ypolic alS Inl oloj o Sloe ]

D9 (5
Jbe

List <int > SampleListl = new List <int >(){1,3,2,3,1,8, 13}
bool query = SampleListl.All( ¢ => ((c % 2) == 0));
Console .WriteLine(query);
/loutput
IlIFalse

IBLEES

e 45 Cowl ool )bl an ol Wil ey ]y true jlade aden All Slae il g5 SOUrCE acgosxo |31
L3 ey lytrue jlide All Slae g 398 o5 Sledly3 2890 e predicate

Any Slos
Plos ool s 8y 1) b b (paie (Jyge ;0 9 88 (o owyp by SO L) degeme polie Slee ()l

1wl ) u)wm)ﬂo&d“jlftﬁ)s .Mld)fuaﬁtrue )‘Aﬁ.o
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public static Boolean Any<TSource>(
this |Enumerable <TSource> source,
Func<TSource, Boolean > predicate);

public static Boolean Any<TSource>(
this IEnumerable <TSource> source);

Sais Sygo 33 9 3 o owyp Predicate by L1, SOUrCe asgeme yolic Ial oloj y3 ,Klos ol

.Jbe
List <int > SampleListl = new List <int >(){1,3,2,3,1,8,13};
bool query = SampleListl.Any( c => ((c % 2) == 0));
Console .WriteLine(query);
/loutput
/[True
R ot A

A4S Sl ol bl & pl b5 ep Iy true jlade aduens ANy Slee il 25 SOUrCE dsgoze 31
A5 ey Iy true Jluie Any Slee ¢ 398 o5 Sledlys 2890 a predicate

Contains Klas

AOI)S e [ TIUE i wgng Sy 1 5 33,5 (0 (aSule yais S S & dsgetne S o Slas oyl

il 25 ©yp0 & Slos cpl S )0

public static Boolean Contains<TSource>(
this IEnumerable <TSource> source,
TSource value);

public static Boolean Contains<TSource>(
this |Enumerable <TSource> source,
TSource value,

[EqualityComparer <TSource> comparer);
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03,5 (cjlw o3ly 1, ICOllection<T> Ly, SOUrCe acgomo 45 A o wyp Il Lnl plKin)> Slos oyl

|y dcgommo cliael olad &jgan] pé 3 A8 o odlitwl by opl 4 by e CONtAIN sie 5l & jguas] 45 il
0SS S g adl b3 ep ]y true jlide SOUNCE degammo )0 paic 3939 Ciyguo )0 9 AS o yo)lod
oo ola Slae Caond )3 a5 St et 3939 L) 1S 0 o3lazwl Equal g GetHashCode wly ;I yolic

Dged madal 1) (b law 0018 dwslie lg o COMPArE jiol)b buwg ole o Jg (1 03l pendyr saiiS

List <int > SampleListl = new List <int >(){1,3,2,3,1,8,13}

bool query = SampleListl.Contains(2);

Console .WriteLine(query);

/loutput
/[True
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Conversion Operators — Jsaws b ,Sos

alwd ol 33 90,05 o )l B edlawl 5y50 S0 glasl Al (6399 degerme Jod (gl ) Sas I dtwd oyl
s AsEnumerable . ToLookup . ToList ToDictionary  ToArray 4 Cast L » Sl

2> wunlgd usgi doldl 3 a8 505 3959 ASquerable

Cast Sos

il 5 Oypo & Slos cpl IS p)8 48T (0 Jodsd (mee £ S 4 ]) degeime polis Slos

public static |IEnumerable <TResult> Cast< TResult>(
this IEnumerable source);

dges S 40 9 03,5 o TRESUIL oas s 695 @0 1) Ll g oilgs |, SOUTCE acgomo polic Slas oyl
Am3 )3 [Enumerable<TResult> ¢4 5 b

Jbe

ArrayList  list=  new ArrayList {1,3,2,3,1,8,13};
I[Enumerable <int > query = list.Cast< int >();

foreach (int i in query)
Console .WriteLine(i);

/loutput

11

113

112

113

113

11

118

1113

ToArray ,Sos
o=l IS eyt S o s T[] &l)] G & 1y IEnumerable<T> gy jl acgommo K ol Slae oyl

Wl 5 g 4y Slas

public static  TSource[] ToArray<TSource>(
this IEnumerable <TSource> source);
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935 o s TSoUrce g 4 5oulss SO S 1) SOUMCE degame yolis olos 1al ol yd Sles oyl
Sad o 3 TSource[] g9 5l e alyl )5

Jbe

List <int >numbers = new List <int >{1,3,2,3,3,1,8,13};
int [] query = numbers.ToArray();

foreach (int i in query)
Console .WriteLine(i);

/loutput
1

113

12

113

113

1

118

1113

ToList Slas
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public static List <TSource> ToList<TSource>(
this IEnumerable <TSource> source);

A5 o a5 TSOUrCE g5 4 1> g 0llss SO SG ) SOUNCE e oo yolic olos 1l loj 5o [ Klas oy

And o ,l,8 LIStKTSOUrce> g4 5l (gads degaxo ;3 Lo g

Jbe

int [ numbers={1,3,2,3,3,1,8,13}
List <int > query = numbers.ToList();

foreach (int i in query)
Console .WriteLine(i);

/loutput
11
113
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ToDictionary Sles
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public static Dictionary <TKey, TSource> ToDictionary<TSource, TKey>(
this |Enumerable <TSource> source,
Func<TSource, TKey > keySelector);

public static Dictionary <TKey, TSource> ToDictionary<TSource, TKey>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
IEqualityComparer <TKey> comparer);

public static Dictionary <TKey, TElement> ToDictionary<TSource, TKey, TElement>(
this |Enumerable <TSource> source,
Func<TSource, TKey> keySelector,
Func<TSource, TElement> elementSelector);

public static Dictionary <TKey, TElement> ToDictionary<TSource, TKey, TElement>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
Func<TSource, TElement> elementSelector,
I[EqualityComparer <TKey> comparer);

Dictionary<TKey jlauis g5 G g00)5 (35)led 5SS 1y SOUNCE degosme ,Slas oyl Canss p )8
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Jbe
var customersDictionary =
customers
. ToDictionary( ¢ =>c.Name ,
c=> new {c.Name, c.City });
ToLookup ,Sles

L odlo 0,5 148 oslastwl 3,90 LOOKUPSK, T> ¢ 4 Cond b dcgome SO b ¢l X wl
3 2O 210 )90 &y goo &y o
il ) &ye0 4 LOOKUP<K,T>

public class Lookup<K, T>: |Enumerable <IGrouping <K, T>>
{

public int Count{ get;}

public |Enumerable <T> this [K key] { get;}

public bool Contains(K key);

public |Enumerator <IGrouping <K, T>> GetEnumerator();

Nl Bl oald Sl (l oS S o) lal T iz 4 Wl o 2SS4 087 oo ol)8 1) ISl Ly

&S e o2l,3 1, ONE-to-many

ol 5 o 4 IS 8 k> (oyl> TOLoOkup Slee

public static Lookup<TKey, TSource> ToLookup<TSource, TKey>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector);

public static Lookup<TKey, TSource> ToLookup<TSource, TKey>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
I[EqualityComparer <TKey> comparer);

public static Lookup<TKey, TElement> ToLookup<TSource, TKey, TElement>(
this |Enumerable <TSource> source,
Func<TSource, TKey> keySelector,
Func<TSource, TElement> elementSelector);

public static Lookup<Tkey, TElement> ToLookup<TSource, TKey, TElement>(
this IEnumerable <TSource> source,
Func<TSource, TKey> keySelector,
Func<TSource, TElement> elementSelector,
IEqualityComparer <TKey> comparer);
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var ordersByProduct =
( from c in customers
from o in c.Orders
select o0 )
.ToLookup(o => 0.0OrderID)

Console .WriteLine( "\ n\ nNumber of orders for Product 1: {0} \n",
ordersByProduct[1].Count());

AsEnumerable Sl
o=l S py8 S e Joas [Enumerable<TSource> g4 jl acgomme K & 1y dsgazmo S5 Sloe oyl

public static IEnumerable <TSource> AsEnumerable<TSource>(
this IEnumerable <TSource> source);

A8 Jas IEnumerable<TSource> g4 4 |, SOUICe acgomme Solw 4 Slos ]
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public class Customers : List <Customer>

{
public Customers( IEnumerable <Customer> items)
base(items)
{
}
}
public static class CustomersExtension
{
public static Customers Where(this Customers source,
Func<Customer, Boolean > predicate)
{
Customers result= new Customers (source);
Console .WriteLine(  "Custom Where extension method" );
foreach (var item in source)
{
if (predicate(item))
result. Add(item);
}
return result;
}
}

Aoalgd |nl s dewgs Jiec putd ploul CUSTOMETS ¢ i 5l dig0s <SG g9y 12 ($95 9w 2 pedlgsu STV
S B 5 Jle 4 905 oliiwl 4l oo Where s 5l g ai

List <Customer> customers = new List <Customer>()

{

new Customer(){Name="Ali" ,Family= "Aghdam",Country= "iran" ,CustomerID =0},
new Customer(){Name="Majid" ,Family= "Shah Mohammadi",Country= "iran" ,CustomerID=1}

}l
Customers customersList = new Customers (customers);
var expr=
from ¢ in customersList
where c.Country == "iran"
select c;

foreach (var item in expr)

{

Console .WriteLine(item);
}
/loutput

/[Custom Where extension method
/IName = Ali, Family = Aghdam , CustomerID = 0
/IName = Vali, Family = pirizadeh , CustomerID =1
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5 eolaiul 4 jLs S 1al Customers g, |, LINQ 4 by o Where sle sio o5 salgso 31 s
odlawl Customers ¢q, » Where sle sio jl 55 695 9 wp ;33,5 sales AsEnumerable Sl

Cawl 04

List <Customer> customers = new List <Customer>()
{
new Customer(}{Name="Ali" ,Family= "Aghdam",Country= "iran" ,CustomerID =0},
new Customer(){Name="Majid" ,Family= "Shah
Mohammadi;Country= "iran" ,CustomerID=1}
h
Customers customersList = new Customers (customers);
var expr=
from c in customersList. AsEnumerable()
where c.Country ==  "iran"
select c;

foreach (var item in expr)

{

Console .WriteLine(item);
}
/loutput

/IName = Ali , Family = Aghdam , CustomerID = 0
/Name = Vali , Family = piriZzadeh , CustomerID =1
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Customer W

public class Customer
{
public int CustomerlD;
public string Name;
public string Family;
public string Address;
public string  City;
public string Region;
public string PostalCode;
public string  Country;
public string Phone;
public List <Order> Orders;
}
Order )
public class Order
{
public int OrderlID;
public int CustomerlD;
public Customer Customer;
public DateTime OrderDate;
public decimal Total;
}
Product W
public class Product
{
public int ProductlD;
public string Name;
public string Category;
public decimal UnitPrice;
public int UnitsinStock;



file:///C:/Users/alitopack/AppData/Roaming/Microsoft/Word/www.AliAghdam.ir
file:///C:/Users/alitopack/AppData/Roaming/Microsoft/Word/www.AliAghdam.ir

Y St 9
LINQ slog> 5 oy 2 SQL e Jas og0

Select g

:.)9.\3 ° oslazwl Person J9A> LSLO" .))95) u.olo.: OJJ‘J;X 6‘).3 SQL P PIEP v u)L.c

SELECT * FROM Person

teal 05 @pgo 4 LINQ ;3 Vb jgeos b olee g2 5 o ©)ls

from p in context.Persons
select p;

o Mo Select jgw

S oo e o 5l S bl b g SAL 3 (S dix Sl

SELECT FName, LName FROM Person

from p in context.Persons
select new
{

p.FName ,
p.LName

}

cddiue odliuwl (3l JOIN LIS gl i oS cudys jo xaw A Select jgios oy o LINQ > 1SS
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Where g

139 oo odlil ogps b g bys el (ResultSet) zols ol ¢l SQL 55 gm0 ol 5]

SELECT * FROM Person
WHERE ID ==

el LINQL 5 5 ojle Jolee YU cjlie 3945 o0 o3kl 3590 oo ¢l LINQ ;s Where o3l

from p in context.Persons
where p.ID ==
selectc

StartWith . Contain la e 5l a5 598 0 e3litwl s b s ¢l LIKE (¢ ool 51 SQL (sla yle 4o
21y ;5 SAL wlile Jto olgie 45 3905 sdlazwl LIKE ssle silen cillas plosl ¢lys ol 0 ENdWith
P Sy

111,
SELECT * FROM Person
WHERE LName LIKE 'A%

2.
SELECT * FROM Person
WHERE LName LIKE '%ghdam'

Il 3.
SELECT * FROM Person
WHERE LName LIKE '%Aghdam%'

=5 Syeo 4o ENdWith ¢ StartWith 4 Contain e 1 eslil abuwgy LINQ j> o] Joleo o)l

Tl

1.
from p in context.Persons
where p.LName.StartWith("A")

2.
from p in context.Persons
where p.LName.EndWith("ghdam®)

3.
from p in context.Persons
where p.LName.Contain("Aghdam")
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/IN
SELECT * FROM Customer
WHERE ID IN(1,2,3,4,5)

/INot IN
SELECT * FROM Customer
WHERE ID NOT IN(1,2,3,4,5)

L) G & qeaS oo odlazwl CONtains s 5 LINQ j> (oaldS slo acdS oyl (5lo ans (<l

/lIN

from f in context.Customer
where f.ID.Contains(1,2,3,4,5)
select f

/INot IN

from f in context.Customer
where ! f.ID.Contains(1,2,3,4,5)
select f
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Union ,guws

te2d,S (o0 odlazwl ResultSet & B ,» ResultSet ¢ 5.4l ¢l SQL ;> Union g

SELECT FName, LName FROM Person
UNION
SELECT FName, LName FROM Customer

13,5 (5l deed UNION 2o aliussy o3 o ) YU ks « LINQsbeo &)ls

var g1 = from p in context.Person
select new { p.FName , p.LName};

varql = from c in context.Customer
select new { c.FName , c.LName};

var gUnion = g1.Union(g2);

Union All ,gt0s
= Union . LINQ 3 95,5 0 Bl 1) (6)1,S5 sl 68,y ,8095 &yge & UNiON g0 SQL
LINQ ;5 5 23,5 (o0 o3lazwl Union All jl gas9e ol 5l 6 5ol sl SQL )3 ams o plosil ) I8 cpaons

ges odliwl jelate pl sl CONcat w jl g5 o

var g1 = from p in context.Person
select new { p.FName , p.LName};

var q1 = from c in context.Customer
select new { c.FName , c.LName};

var qUnion = g1.Concat(g2);

aS S Jas elgsl g9y p aily o ks Concat 5 Union  slase 45 sil 4wl a9 ub: &80

Sl il (lSy b g9 b e Coogad
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Group By ,giws
‘S—.’. 50 ..\5)'.) uLMSJ ).»bl.o.o W) um dlb Oy L: OFw yd as u.’l.!b)]a.w .)94.» (P o Group By odlo
Cawl 045 (g5l 03y GrOUPBY [ Klae aluws 4 LINQ ;5 j5000 opl . ed S 5 Jlaw

SELECT Country , Count(*) FROM Customer
GROUP BY Country

il i &yge 4 LINQ 5 YL SQAL @ )le Joles

from c in Context.Customer
group c by c.Country into cc
select new { Cuntry = cc.Key , Count = cc.Count() };

Sl ye byl 4 (Jgis i GrOUP By (o 1SS

: Order By jgws

9 OrderBy )_ﬂo& )‘ LINQ )9 .)9_~o = odla ol l_eMbL d)l_w u_:)n dl)_: oo U_J| )‘
29 o o3l OrderByDescending

SQL,> 3920 Order By .y

SELECT FName , LName, Country FROM customers
ORDER BY country

LINQ» s592 Order By .¥

from c in context.Customers
order by c.Country

select new {
c.FName ,
c.LName ,
c.Country
}

SQL»s Jg3 Order By .¥

SELECT FName , LName , Country FROM customers
ORDER BY country Desc
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LINQ» J93 Order By .f

from c in context.Customers
order by c.Country descending

select new {
c.FName ,
c.LName ,
c.Country
}

Joinwlles
sle Slas. 556 oo odlaiiwl ciiwa SBT3l gyls &S jolic degomme din 3,8 e (4l ) Slos g5 oyl
Spaodld aie U g yaic degesme o LS o Joe SAL o Jlasl sl edle aslen s LINQ 5 Jlas]

1)1 3929 JOIN g, as IS b o,
wle 3,68, bis g ons 8y dbie daily 3,k 5l Jgas 93 bls,lJOiN g4 ol > :INNEr Join .
U V) R PSP PSP ST N - 9 K W30 W S WS . S SN SN I W VR

: L|NQ)3 Join O,g\ A g0l

fromcin  customers

join o in orders on c.CustomerID equals 0.CustomerID
select new {FullName = c.Name +" " +

c.Family ,

c.CustomeriD ,

0.OrderDate ,

TotalOrder = o0.Total

I3

Inner Join M, Jg odd leie Jod> 93 o ihie bLs,l Outer Join ,»:Outer Join .y
Outer g5 pall does 1o S ily o o s Sl Hlade 1)y [ Son Joda jd a8 e 3yeS,
29 o plsl Full Right « Left o9 4w aJoin

LINQ,> Left Outer Join &ges

from p in context.Person

join pa in context.PersonAddress on p.ld equals pa.Personld into tempAddresses
from addresses in tempAddresses.DefaultifEmpty()

select new { p.FirstName, p.LastName, addresses.State });
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LINQ,> Right Outer Join «ge

from p in context.Person

join pa in context.PersonAddress

on p.ld equals pa.Personld into tempAddresses

from pa in tempAddresses.DefaultifEmpty()

select new

{
PersonName = addresses != null ? addresses.Name : null,
DepartmentName = pa.State

}

LINQ,> Full Outer Join «4e

from p in context.Person
join pa in context.PersonAddress on p.ld equals pa.Personld into tempAddresses
from addresses in tempAddresses.DefaultifEmpty()
select new { p.FirstName, p.LastName, addresses.State }).Union(
from pa2 in context.PersonAddress
join p2 in context.Person on pa2.Personld equals p2.1d into tempPersons
from persons in tempPersons.DefaultifEmpty()
select new { persons.FirstName, persons.LastNam e, pa2.State })

50,5 o dwlxe d lgie 4 Jgds 93 53 Lpalols JOIN jlgg ol 2 :Cross Join .Y

g e daily 4 (g5l

from p in context.Person
from pa in context.PersonAddress

select new

{
p.FName,
p.LName,
pa.State
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