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using System;
using System.Ling;

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 {e} {1}.", person.FName,

person.LName);

Console.ReadLine();

}

g5 S oo brl Pl 2 g S hlelS & 0l (s (o9 495 e NEW (g8 aalS’ 1 an VL o)le
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class Person

{
public int ID
{ get; set; }

public string FName
{ get; set; }

public string LName
{ get; set; }

§ 09 ddled IS a s donilwe 00, S oy i |y dwlid dw d S YL g ge dn dng L g S

s SO T S e T YU oS 550 53 0l Sl ealiiul 4 (65l g 0255 (o0 ey 90§ S

Person person = new Person

{
D=1,
FName = "Ali",
Lname = "Aghdam"
}s

ROy (>

Person person = new Person

{
ID = 1,
Lname = "Aghdam"

}s
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var i = 1;
i = "Hello LINQ"; // An error generated by this line

DyS (oo s ;o System.Int32 g4 5l 1)1 st g5 JulolS T juiio 40 1 20 jlade b Jgl b )5 izamdgd
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List<int> myNumbers = new List<int>(1, 2, 3);

S ol wslys oo 9 mzils MyNUmbers yuie i a5 )3 LiSt<INE> oo 03,8 8 4 (g5l Lo YL 5™

g 5 0BgS g pj Oyge 4

var myNumbers = new List<int>(1, 2, 3);
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class varTestClass

{
//Error : var cannot be used as field Data!
private var myNumber = 1;
//Error : var cannot be used as return value
//or parameter type!
public var myMethod(var x, var y)
{
}
}

l_aa)a,”_w);jn)fumuj@lsx};sum)lm@)gou})aMbwwd_\@@dmﬁm

£ 31 it S iy ys (ylh Alan) W5 Salgs g g, Uas b ysS e jgmed (NUIL Jlade L) o> jlade o9y 05

.(const

//error: must assign value!
var myNumber;

//error: must assign value at exact time of declaration!

var myWord;
myWord= "Hello LINQ";

5l ool U NUllable as ou g5 b doee pite Ky iy oSl 45 08 dngs 8 o eSS (2

.J)l.ﬁ 33}9 ? O§9§

//can't define nullable implicit variable,
//as implicit variables can never be initially assigned
//null 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.

///

public static string ConvertNullToEmptyString(this string strInput )

{

return ( String.IsNullOrWhiteSpace(strInput) ? string.Empty : strInput

);

}

}
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string strTest = null;
strTest = strTest.ConvertNullToEmptyString();

L] o 43 drangd palgs  lgsl 8
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D)5 o cpil ¢ ol L] 20U 51 Jgeme o3litul fles &5 Lus S L LS 0 L 0S4 087 ol a5l s

string strTest = null;
strTest = MyExtensionMethodes.ConvertNullToEmptyString(strTest);
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-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 dnnsgs polgs 55 gl o i1 48 35,15 3939 55 (6,50 dnwgd @lg 3w oo odnliio 45 jobailon

drwgs Rilgi dwgs L Lol y drwgs
Sy dnwg by Jos ol plsl Camle Jo 3,15 3539 355 1 Loy drassi oSl 45 p3ses ol Sloradsr (gl o
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// Define a normal CLR interface in Ci.
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

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

Lolyas an be 4ol (6,80 .l o (gjlo o3l Car (wMS )> oS cul aio 93 (4lyls ILOCatable Ly,
o) 6l &S e dmwgi |y o] mubled o g med (cymi o)) ) eadled 0 bg ool oy [LOCAtable
o Pl Jgeme JSb 4 plgs (3 ]y Joe

s s a4ty ol 5 365 bt 35y @l o il oy sl oo e Anagi |y by S 2521 6l
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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 (g5l dige5 03,5 (gjlw ool |, ILOCatable Ly, a5 oM 5l &8 Sloj Jls

WS g o yiasd 0045 031D drwed

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

car.Movelest(23);
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Lambda Expressions - laoY &l ,Le

o Ll 5 ol e a8 asl a8 labad g l)le ol A5 oo 48 At (ol a3l polgs lseY @lyle
g5 48 A S e palyd |y 6] oyl e cl)le 405 o3kl ls Delegate 1o jle cla cs s cale

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
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(int x) => x + 1;
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int func(int x)

{

return x + 1;

}

o ol 4 29 o &B)S )L )0 coguad L5300 w5 d o tuod £ 5 A0 058 ()lr S ) ol (g3l
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o b uS o adlsl mb & 55 System.Runtime.CompilerServices.CompilerGeneratedAttribute
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internal sealed class AClass

{
public static void CallbackWithoutNewingADelegateObject()
{
ThreadPool.QueueUserWorkItem(obj => Console.WriteLine(obj), 5);
}
}

A 8 oad pasue Slyle 4 IL sS4 bLelS 5l am YL o)le
internal sealed class AClass {

// This private field 1is created to cache the
delegate object.

// 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
CallbackWithoutNewingADelegateObject() {
if (<>9__CachedAnonymousMethodDelegatel ==

1 .
anonymous function
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null) {
// First time called, create the delegate
object and cache it.
<>9_CachedAnonymousMethodDelegatel =
new
WaitCallback(<CallbackWithoutNewingADelegate
Object>b_ 9);
}

ThreadPool.QueueUserWorkItem(<>9__CachedAnonymo
usMethodDelegatel, 5);

}

[CompilerGenerated]

private static void
<CallbackWithoutNewingADelegateObject>b__@(Object
obj) {

Console.WriteLine(obj);

393 508 1S 1y g Aol pdaw G 0yl diad TawY @)l Jaere (sl oolaiwl jo Al 038 ¢y S
(Hhlels addl) iS5 9> ) Cedgis ()l
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Query Expressions - gs ¢ wp» Ol le
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Query-expression:
from-clause query-body

from-clause:
from typeopt identifier in expression join-clausesSopt

join-clauses:
join-clause
join-clauses join-clause

join-clause:
join typeopt identifier in expression on expression equals expression
join typeopt identifier in expression on expression equals expression
into identifier

query-body:
from-let-where-clausesopt orderby-clauseopt select-or-group-clause query-
continuationopt

from-let-where-clauses:
from-let-where-clause
from-let-where-clauses from-let-where-clause

from-let-where-clause:
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from-clause
let-clause
where-clause

let-clause:
let identifier = expression

where-clause:
where boolean-expression

orderby-clause:
orderby orderings

orderings:
ordering
orderings , ordering

ordering:
expression ordering-directionopt

ordering-direction:
ascending
descending

select-or-group-clause:
select-clause
group-clause

select-clause:
select expression

group-clause:
group expression by expression

query-continuation:
into identifier join-clausesopt query-body

33lg5 o0 5 Lasd 5 23,5 (o0 b daugd @lg dlasg 4095 (e JSS 4 bl pln ) Sl ul Al 0
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from Person p 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

23,5 o b i O)le 4l YL o)le

Persons.Cast<Person>().Where( p => p.LName == "Aghdam")
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using System;
using System.Linq;
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);
}
}
}

..\Syi‘:uposbuib“bvahid9A|i6&ﬁb@9k)3&;§w|ﬁ]|)\j[{5@.§9
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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 Name As 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 aS W)l 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 o audld

select d.Name;

15 oo Jool b o] 51 gl degoma (595 32 S5y 2 (5] Caonid )]

from d in developers

where d.Language == "C#"
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Olowus g ySdos Sllos
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bl lome dsgeome 93 glite polis 1y die dsgorme S
) Except
S
oul e dsgemme 93 wlde yolie Sl 3an degome S
Intersect Set
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AsEnumerable
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public static IEnumerable<TSource> Where<TSource>(
this IEnumerable<TSource> source,
Func<TSource, Boolean> predicate);

public static IEnumerable<TSource> Where<TSource>(
this IEnumerable<TSource> source,
Func<TSource, Int32, Boolean> predicate);
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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", UnitPrice = 12 }

}s

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

g diwd Sl wlgs @Bly 13 9358 (o has Bl lg Jolae 4335 o0 JlelS B 5529 o B9

3 olgs (oo 85 25 (oo aLdgl S g0l & 3)S 03l SAL Jlidgs 4y nd 925 ooy 28 ) Olg &Sl ol

Ojls ao olel pln 3 Vb g2 g oy ©sle Jlo Glgie 4 08 okl gz g (i (b5 Sl p S 93 o
L3S g Y Sl g dnngs @l jloolitel ogou 4y ¢ Ngd (0 Jd

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

1S L Lyl wSanl aS oS Sl s asbyp opl ) sl onds odlitwl (SKloc pgd £95 5 5 by 22 JUe

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 =0 },
new Customer() {Name ="Ali" , Family = "Nasiri" , CustomerID =2 },
new Customer() {Name ="Arash" , Family = "Novin" , CustomerID =3 }
}s
var query = customers.Where( ( p , index ) => p.CustomerID == index );
foreach (var item in query )
Console.WriteLine(item.Name);
ke gl 45T

el S W a3 ylade NUll Ly, Where ;. Slee la LSl 5l S o, 3]
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OfType ,Sos
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public static IEnumerable<T> OfType<T>(this IEnumerable source){
foreach (object item in source)
if (item is T)
yield return (T)item;

T £55 Lo 45 (g 12 5 Ligh (gn (gt S5 S5 SOUTCR (slitel ol pslas Shae (5l )5 o8 e

WWigh (g0 03313,5 0 L diih cillas
|, siwa Customer g4 jl &S (g yolic libd o 9)0 calisee glgl o 5l papled o i asly 3 1l

//using System.Collections

ArraylList 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 3,5,5 056 3.8 MalS’ &y 40 YU Jlio

Ryl 455
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public static IEnumerable<S> Select<T, S>(this IEnumerable<T> source,
Func<T, S> selector);

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

S5 pgd g5 &S Cunl Ll pgd yial)lh p3 Shae oyl py8 93 ciglis .ol SQL s Select oslo aiken Kloe oyl

(SQL ) SELECT * J.)Lw) A)‘.))fup))‘) 4.990..700 ).\oL.cc\‘ubpgw)J L_J)L.C )J) Ml))) ) 1 JL.O

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 }
}s

var query = from c in customers
select c;

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

+ item.Family);

e 03513,5 A cgamme ;3 yolic il olyed 4 degasme polic dad 9> g wp Syl pi by 5:2 Jle
(Select Slas p3 p)3) L5

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

{

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

b

var query = customers.Select(
(p,index) => new{position=index,p.Name, p.Family });

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

+

SelectMany ,Slos
555 o3litel 8 (g5 5 oy 405 5 (ol e 4 oglis ol b sl SelECE Shee alen (Slae ) 5,Slae
il 5 Sygo 4 JS o486 93 iy Slee oyl .ol SQL )3 JOIN o3l 3, Shes siilan #8lg 45 &5

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

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

oS 5,8 ookl L3 slags 5 oy 4o 5l 45 WS wplyd 1y bl ol Klas ol w5 4 YU 55 o jelailen

Selector ix pgd yiol)b dwgs [ENUMeErable<S> ¢4 5l o> g oy douis 315,85 p dewss ) Kl oy
Al o 29292

Gly ped pyd g 13,5 o ply [ENUMeErable<S> g5 K Jgl py3 a5 conl pga yialyb p3 py8 93 ol cglas

D00 5wl degazmo O juaie e b asuine gy wdil S L ass il )3y
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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 =2 },
new Customer() {Name ="Arash" , Family = "Novin" , CustomerID =3 }
};

List<Order> orderl = new List<Order>() {
new Order(){ OrderID = 1 , OrderDate = new DateTime(2010,1,1)},
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new Order(){ OrderID = 2 , OrderDate = new DateTime(2011,1,1)}
s

customers[0@].0rders = orderl;

var query =customers.
Where(c => c.Family == "Aghdam").
SelectMany(c =>
c.Orders.
Where(o => o.OrderDate.Year > 20190).

Select(o => new { c.Family , o.0OrderID })
);

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

1wl 25 Cygo 4 CHE3.0 392 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 o.OrderDate.Year > 2010
select new { c.Name, o.0rderID };

R0 )Lt L5
el S g ol de NUIl L SelectMany |, Skee sl Lol 5l S, , Sl
A5 ales g ArgumentNullExceptio
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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 saims lis iNNEr yiol)l g > 1 03l xie g5 odims olis Outer b
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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 =1 },
new Customer() {Name ="Arash" , Family = "Novin" , CustomerID =2 }
};

List<Order> orders = new List<Order>() {
new Order(){CustomerID = @, OrderID = 1,0rderDate
new Order(){CustomerID = 1, OrderID = 2,0rderDate

};

new DateTime(2010,1,1)} ,
new DateTime(2011,1,1)}

from c in customers
join o in orders on c.CustomerID equals o.CustomerID
t new {FullName = c.Name + " " +

c.Family ,

c.CustomerlD ,

o.0rderDate ,

TotalOrder = o.Total

}s

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 => o.CustomerlID,

(c, o) => new { FullName = c.Name +
o.0rderDate,
TotalOrder = o.Total,
c.CustomerID }

+ c.Family ,

)5
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public static IEnumerable<TResult>

GroupJoin<TOuter, TInner, TKey, TResult>(

this IEnumerable<TOuter> outer,

IEnumerable<TInner> inner,

Func<TOuter, TKey> outerKeySelector,

Func<TInner, TKey> innerKeySelector,

Func<TOuter, IEnumerable<TInner>, TResult> resultSelector);

public static IEnumerable<TResult>

GroupJoin<TOuter, TInner, TKey, TResult>(

this IEnumerable<TOuter> outer,

IEnumerable<TInner> inner,

Func<TOuter, TKey> outerKeySelector,

Func<TInner, TKey> innerKeySelector,

Func<TOuter, IEnumerable<TInner>, TResult> resultSelector,
IEqualityComparer<TKey> comparer);

dcgome S cJB )31, JOIN Slles as a5 Goles I b (Jg 1S o Joe JOIN [ Sas aSlon Sloe o)

IRES PP INVRES

cJbe

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

{

}

B

new Customer() {Name ="Ali" , Family = "Aghdam" , CustomerID =0 },
new Customer() {Name ="Ali" , Family = "Nasiri" , CustomerID =1 },
new Customer() {Name ="Arash" , Family = "Novin" , CustomerID =2 },
new Customer() {Name ="Arash" , Family = "Novin" , CustomerID =3 }

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

}s

new Order(){CustomerID
new Order(){CustomerID
new Order(){CustomerID
new Order(){CustomerID
new Order(){CustomerID

0,0rderID =0},
1,0rderID =1},
2,0rderID =2},
1,0rderID =3},
0,0rderID =4},

var query = from c in customers

join o in orders on c.CustomerID equals o.CustomerID into q1l
select new { CustomerName = c.Family, orders = ql1 };

foreach (var item in query)

{

Console.WriteLine(item.CustomerName + ", Orders = ");
foreach (var order in item.orders)

Console.WriteLine("\t order ID={@}", order.OrderID);
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public static IEnumerable<IGrouping<TKey, TSource>> GroupBy<TSource, TKey>(
this IEnumerable<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 IEnumerable<IGrouping<TKey, TElement>> GroupBy<TSource, TKey,

TElement>(
this IEnumerable<TSource> source, Func<TSource, TKey> keySelector,

Func<TSource, TElement> elementSelector);

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

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

Cowl 15 O ygo &

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

e 5 (2lj)l dlawgs SOUTCE imy b Jol yielyly Group by Sles (gl g2 9 o szl oloj

>> 5l aSges S 295 93,5 e s €lementSelector 4 keySelector Loyl 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 =1 },
new Customer() {Name ="Arash" , Family = "Novin" , Country = "india" ,
CustomerID =2 },
new Customer() {Name ="Arash" , Family = "Novin" , Country = "iran" ,
CustomerID =3 }
s
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(customerInGroup);
}
}
2 Jlo

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

foreach (var item in query)

{
}

Console.WriteLine( item.Country);

}s

S8 CC puiko (493 )d (S dlwd (pl Aol )3 g 9 Wgd (o (S dwd (4L 9uiS 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 - ;b o 50 b Slos
5 o 18 ool 390 L oy 0926 5 Angane 53 petie o ool oaiS (sl (55l Sy sl Sas
OrderBy Sloc
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., SQL ,» Order By

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

public static IOrderedEnumerable<TSource> OrderBy<TSource, TKey>(
this IEnumerable<TSource> source,
Func<TSource, TKey> keySelector);

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

&9y = O] U»Lnl » LS}L*’ G o C;l:lo.c s L;.\L_e Oy Lgl).g keySeIector ).m‘): )ﬂo.c Og" LS}L“ oa\ﬁ 5
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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 =1 },

new Customer() {Name ="Arash" , Family = "Novin" , Country = "india" ,
CustomerID =2 },

new Customer() {Name ="Ali" , Family = "Novin" , Country = "iran" ,

CustomerID =3 }
}s

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

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

OrderBy descending Sl

03lo W iilo (60, Shas 4 S WS o iy Jop Gyseo 4 Al S wlel g ) dcgene S polie Slos oy
»,s Order By

public static IOrderedEnumerable<TSource> OrderByDescending<TSource, TKey>(
this IEnumerable<TSource> source,
Func<TSource, TKey> keySelector);

public static IOrderedEnumerable<TSource> OrderByDescending<TSource, TKey>(
this IEnumerable<TSource» source,
Func<TSource, TKey> keySelector,
IComparer<TKey> comparer);

695 = o oobel g (il i pe Sllas o (oald i <l keySelector july, Sles cpl gibo ooly )
slp ole e cOompare jiol)l 5l Sles cpl ped (6)1355L) py8 )0 29 (o0 odlaiwl )5 0 &jse SOUICE
)_*o[;.c ubﬁ Lglj_?l OLA} 3 OrderBy )_f.\.o.c Il /&.Lo.c Q-ll .))5 oslawl u.,.u)l.m.: LS}L*’ o Slles

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

95 ©ye0 4 OrderBy Slas o 1 ke o> 5 oy <le . Jlo

var query = from c in customers
orderby c.Family descending
select c;
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public static IOrderedEnumerable<TSource> ThenBy<TSource, TKey>(
this IOrderedEnumerable<TSource> source,
Func<TSource, TKey> keySelector);

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

Eo5 89y = Lot Uilgs o y Sl pl &8 Cigles pl b hd cuwl Jgono OrderBy Sles silon Ko ol
o) Ceusl o alwg pas a5 oy pbl 1) (g5l <5y wlles IOrderedEnumerable<TSource>
ool Thenby Descending L 4 Orderby Descending L 4 OrderBy , e jl an 1y ;Slos
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Ls_no.)ln»_w‘orderBy )ﬂa&)‘ LINQ S 9 ovr d‘.m u)L& u)yod.:l.lb?9w)) u.w;y uln) 2 dw..”
9 0dd angie |y dyse ol 595 LLelS b o> 5 oy ad BlelS T JS0uSs 51 (¢) LS gy loslS g 25
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var query = from c in customers
orderby c.Name , c.Family
select c;

23,5 (o A i sdie ygo 4y blelS pln 10 9> g Ly o)

var query = customers.OrderBy(c => c.Name)
.ThenBy(c => c.Family);
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public static IOrderedEnumerable<TSource> ThenByDescending<TSource, TKey>(
this IOrderedEnumerable<TSource> source,
Func<TSource, TKey> keySelector);

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

|IOrderedEnumerable<TSource> g4 jl ¢l dcgomme 59y ;o ThENBY Sloe siben Slos oyl
ThenBy L 4 OrderByDescending « OrderBy (¢la ,Slac jl dny ol (o Jud Cpod 40 a5 S o
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Jto

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

P e Ojpo b Jolee

var query = customers.OrderBy(c => c.Name)
.ThenByDescending(c => c.Family);



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 9 g Okl gl Klee — pilo> Juad | 57 amiw

Reverse Sos
ly domsts yolie i jolie (da 39y (0 ) & degeme polie (3,5 G)ly slp 295 pU Al Slos ()l
ol g ©ygo 4 )55k o sl b 5 A8 o pSe

public static IEnumerable<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‘

P os dlwgy w9355 (0 Oygo (syiiie pb bl (3gm0 ©jeo 4 (il e Jlie ol 2 1 e

(95 ©opo @ (5m) 398 (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 =1 },
new Customer() {Name ="Arash",Family="Novin",Country="india",CustomerID =2 },

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

}s

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

foreach (var item in query)

{
}

Console.WriteLine(item);
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Agreagate Operators — o3 b Shos
S ymolis pled o Jlo plyis 4 Ngd (oo o3listul b degacme yolis 59y p Slwsle slp polie oy
Acgesme S polie (uSSko b g dcgome

Count ,Slos

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

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

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

oLy |, IEnumerable<TSource> LI, source « »,5 o 5 oslitwl 3y90 Sloj ;Khae opl Jol p3
yolie daxs awle (ly by ol 90 53 0ad (g5lw o3l COUNTE() o 5l g0 ol 53 sl 03,8 (g5l
alwg 15l 03,55 (gl o3y |, IEnumMerable<TSource> LI, source 5 Sloj Jg 398 o0 odliiwl
ot ) olis oo T an a1 99381 b g 9 457 (o0 )les |y dsgocme olis predicate el 4l
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
Sloe 5l 3y o Gyeo ol yd ol algs &, OverflowException (ol wl 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
ot il gl s 5 395 oo ool ds gasee yolis 3as dpwles gl COUNE Slos Wil 3 ,Slas ol 5l
Iy yiod polic dlas ()lgs o o)) dlawgs &5 110,50 p LONG £95 51, 29,5 LONgCouUNt Slos oS ol

S hE iyl 550

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

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

by |, IEnumerable<TSource> LI, source « 5,5 o 5 oslatwl 5y90 Sloj ;Khae opl Jol p3
molie daxi awle (gly Loy ol 950 3 edd (5lw 03l COUNE() 50 5l & ygo ol 33 sl 03,5 (g5l
alwg 15l 03,55 (ol o3y |, IEnumMerable<TSource> L, source 5 Sloj Jg 398 o0 odliil

A13)5 oy 1y polic o olws 4 1 139381 b uwr 9 S (0 yleus | degerme polic predicate yl )l ob

Jtie

long query = customers.LongCount();

Sum ,Sles

=5 Syeo d (63135 )b 93 (hyld g 25 oo odliiwl degezme Sy (2 yolie faetre glp Slos oyl ]

Cawl

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

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

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

0=l s> P23 0> (o 358 (o0 0303 CuiS yy degeine Sy )3 39250 polis (oloT ggere Slas cpl Cunss p )3

Al 0l s SEIECTON b Lawgs 45 595 oo duwlne dcgame 5| (¢ polic §gomme

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

S o 1y dsgecme Sy pals (S 9 (25528 i & MaX g Min (gla Sles

public static Numeric Min/Max(
this IEnumerable<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 ohbe (S eS b g 0yS)k 025 M Sl (w9 A5 (o0 o0y ) SOUTCE e gorme Slos 93 ()l

.,\49»; ) oJJb)f).g 9 ul?w‘ UL»)‘._\.O.A u.ol.w‘ 2

Jite shael o garmo e 3] (2355 5 (5188 08 iy e 1,Shas il g p 5 odlil 1t
g

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

int max = integers.Max();

int min = integers.Min();

Console.WriteLine("Min ={@} and Max = {1}", max , min);
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LSl (it ()l (i 005 I sl ses il poo )8 1 eoliil 2 JWo

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

{
new Customer() {
Name ="Ali",
Family = "Aghdam" ,
Country = "iran" ,
CustomerID =0 },
}s
List<Order> orders = new List<Order>()
{
new Order() { CustomerID = @ , Total = 1000},
new Order() { CustomerID = © , Total = 1200},
new Order() { CustomerID = @ , Total = 200},
new Order() { CustomerID = @ , Total = 500}
}s

var query = from c in customers
join o in orders
on c.CustomerID equals o.CustomerID
select new { c.CustomerID, c.Family, o.Total };

foreach (var item in query)

{
}

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

Console.WriteLine(item);

//Min Order
Console.WriteLine( query.Min(c => c.Total) );
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Average Slos
D505 Al |y degammo S§ 2 39350 yolie 1Sbe g o Slas opl jl eolawl b

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

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

OsSLee P93 p )b )3 § 39 (oo duwlne SOUNCE degocne )3 3290 polic (ke Sloe (pl Const p)8 )3
45 3b oglis (L gle Slos b Slas ) 13 (295 £ Higd (oo el SEIECIOT 2 bl 5y ol

e 5l 29,5 INt64 4 INt32 (conc clo g5 &5 Gy90 1 3yl (Stww 33 sla g5 gnUllability

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

g Jales Nullable<Double>

Jsl p3 51 oslizsl 1 Jlio

int[] integers = { 5, 3, 8, 9, 1, 7 };
double average = integers.Average();

Console.WriteLine("Average = {@}", average);

Pa) l’)‘é )] odlaw! .ZJLA

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

{

new Customer() {Name ="Ali" , Family = "Aghdam" , Country = "iran" |,
CustomerID =0 },

s

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

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

}s

var query = from c in customers
join o in orders
on c.CustomerID equals o.CustomerID
select new { c.CustomerID, c.Family, o.Total };



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 9 g Oluliul claKlee — pylo> Juad | 63 axiw

Console.WriteLine( query.Average(c => c.Total) );

Aggregate ,Sloc
pled [l degomme G clacel 1 SGjn g9y ) @l S$ a5 WS o wal 3 1y SLel cpl b oyl

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, TSource, TAccumulate> func,
Func<TAccumulate, TResult> resultSelector);

2 9 oo 43S Jlad (g9 b daki im) AgEregate Sles jlade (gl (lgis 4 SOUNCE ) yaie oyl
Felily pod pyb )3 395 (o 4B 123 )3 SOUTCE dsgoone yd paits (gl | ggpd dadi Slas cpl Jsl o3
b )d g D9 o 48,5 Lai > Aggregate ol clp gg,8 abis olgie 4 TAccumulate ¢4 5l seed

Ded oo a8)S Jlas > aggregate I8 LL ¢l bys o oleic 4 resultSelector ob Klee ol pow

Aggregate Sk dewg 4 SUM jle as 1 Jbe

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

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

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

Aggregate Slc dug aus, sly Reverse c4 gl aus 2 0o

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

string[] words = sentence.Split(' ');
// 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 — .o Cuomd b Klos

Dy e B edlail 3y50 Cuand iz b 93 4 il 5 pe (9 B dsgetme (i el sl b yKlos ()]
Al Al do i ST g Y3 By degerre polis (Bl jlg WD) e ] Ceond S b Shee ol (pimen
D90 dalgs b Slas cpl 5l (ool edlatul (i dxio p38e (il o2ly ol &S

Take Slos

o 4y Slas ol LIS 55 1,5 oo el & o) e olsl 1) asgase yolis I golasi Rhas

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

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

SampleList acgomo 5l Jgl Hla80 5.1 U

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

foreach (var item in query)

{
}

Console.Write(item + ", ");
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SKip ,Sos

u_>9).>da|) 4c gosxo ) oﬁ@ébyt&wgoa){)ﬂdﬂo ALWM)A@L&)‘UMLSJ]MAJ;.(ALJ‘
A o Loy

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

5 walss byl 35,5 SOUFCE

o85ledl polic Ll g Samplelist cuwd 3 Jol paie 551 o) Jas Gy 1Sl

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 ,Slos

A8 oo Jloyl (29y A e b b SO 0392 )8 0 (loj U]y dcgeme SO polie [Sles oyl

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

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

3 g0 blesd 3,5 ai predicate golyb 4 bgyo bys a5 Sloj b SOUrCE dcgomme ;Ko oyl 4
g5 5l el K predicate xb ped by 5,5 )3 [EnuMerable<TSource> ¢g 5l w505 S
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TakeWhile Sl Jol p,8 5l o3kl 1 JUo

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

foreach (var item in query)

{
}

Console.Write(item + ", ");

TakeWhile Slas p95 48 jl oslizwl .2 o

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

foreach (var item in query)

{
}

Console.Write(item + ", ");

SkipWhile ,Slos
4 1) asgeme polis oxiladl 5 WS oo Jlad Bro (yne by S a5 loj U dsgarme G polis 5l Sl ()]
&S o Jlol (2>

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

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

b Byo )5 ais predicate il )l 4 bgye by a5 Sloj b SOUICE acgome yolic I Klac ol 4
JLs)l =95 & [EnumMerable<TSource> g4 jl a0 6 LB > dcgasme yolic osilasdl g 395 0
539 7t polis G 5 oo oS A3l (o 1o ], INt g5 51 sy Sy predicate ol pss o) 5 30,5 o

A2 o Hlis |y ac gosme
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SkipWhile Slae Jol p,8 jl osliwl 1 Jlo

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

foreach (var item in query)

{
}

Console.Write(item + ", ");

SklpWhlle )ﬂo.c £9d f°)'é )‘ odlézwl .ZJL«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 - 3l Slos

FNas Lais g 548 0« Concatenation L o sl sbdl K06 4 dcgomme 93 (9505 3o Jos 9
cuwl Concat Slas wilgls oyl

Concat Slos
WS o Jate o 41 1) dsgaces 93 Slos ()

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

D9 b Kae ol 5l odlazwl ;3 b s s g cwl IEnumMerable<TSource> ¢4 5l Sloe ) (29,5
cuwl g6 S5 5l second g first il ¢

55935 4 SamplelList2 s SampleListl acgome 95 (3,5 Jato 1 Jlo

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

List<int> SampleListl
List<int> SampleList2

var query = SampleListl.Concat(SampleList2);

foreach (var item in query)
Console.Write(item + ", ");

Element Operators — ¢paic b Sos
A5,5 o 11y degaina | paite Ky b g ool pumie S ln Sles | s

First ,Slos

sl pj Oyge 93 4 Shos cpl (JS 25815 (0 ) dsgerme pats (gl os

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

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



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 2 9 g Okl sl Klee — pilo> Juad | 69 axin

yolis pgd pyb ) (Hg 398 (o 05T 0 (293 lgie 4 dcgerme puale (gl Ko pl CusS p)8

D9 (oo Jlo)l (29 4 pate gl plgie 4 815

Slas ol Jgl pb 5 odlizsl 1 J Lo

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

Console.Write(query);

)ﬂo.c u;] P?J {:).9 )l o3l .ZJLA

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

Console.Write(query);

FirstOrDefault ,Slo<
ybyd b g sl 423l 392y dsgede )3 (s pais & (J)g0 )3 9 BT (o p |y desecne paie gl Ko
el 325 ©yg0 93 4 JSles cpl (IS p )2 398 (o0 Jlojl (295 4 (088 Ll HlMe NS5 15

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

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

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

bty by Como &S (gpaie gl g Bgd (o oy ] predicate o olon o5 b s dlowg Tl )

d9290 (s pais Slos nl p)3 93 51 o 2 )3 &S (Syge 13 298 (o Jlo)l (29 4 paie gl e 4 S
295 (oo Jol (2955 @ g5 0l Jl (058 Ot e sl 4zl

. FirstOrDefault Slee gl ¢, ;1 oolizl .1 Jlo
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List<int> SampleList = new List<int>() { 1, 3, 2, 3, 5, 8, 13 };

var query = SamplelList.FirstOrDefault();

Console.Write(query);

.FirstOrDefault Slec 93 p,8 jl osliwl .2 o

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

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

Console.Write(query);

Last ,Slos

Casl 25 Sygo g3 4 Slas l (IS 8 ub)S (o 2 ]) asgerme paie (A Sles ol

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

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

ol pgd pyd 53 (g 255 (o 0aib Sy (295 (gt 4 asgezme yaie (n AT Shes ol s o8
sl jl) grmais ety g Bgd (o o)y a2l predicate b plos 45 by alusg il jl aegazee
29 (o0 Jlo)l (295 4 paie Al plgie 4 L8 B0 ) byd Cono oS (40ga0e

Slas ol Jol o8 5 oozl .1 ke

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

Console.Write(query);

)ﬂo& U" P?J {:).9 )‘ odlawl .ZJL.Q
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List<int> SampleList = new List<int>() { 1, 3, 2, 3, 5, 8, 13 };
var query = SampleList.Last ( c => c>1 );

Console.Write(query);

LastOrDefault ;Slo<
by b g 23l 2305 292 g degazo 3 (gpaic & Sygo 10 5 Wb (0 2 ]) dsseree paie AT Sles )
sl pj Oy 93 4 Sloe cnl (JS ey 09 (o Jlojl (293 4 (28 Wl e ST 1850,

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

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

rolie pod pyb y> (g 35 (0 0005y (o295 lsie 4 dssares pate (AT Slas ol s p b
ol e 951 S pp &S Syge 0 35 o Jlo)l (295 4 pats A plgie 4 a8 180 ) b como

295 oo Jlol (2555 & €5 ol ) (028 U e a3k 231N 3250 (g pate Slos

. FirstOrDefault Slee Jgl p,5 5l oolinl 1 Jle

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

var query = SamplelList.LastOrDefault();

Console.Write(query);

.FirstOrDefault Sle pgs g8 jl oslinl 2 JUe

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

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

Single Sloc
53 sy Slas oyl (IS pridg s o odlitl degarme K 5 ISy 5 (0B uais S bl gl (Slas ol ]

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 e ¢, InvalidOperationException

olie cp 3 9395 JLuw)l predicate ol b b s G Sl gx 3g4 oolil pgd py8 5l &S 590
Sl gt 45 Fy5m0)> (g 395 (o Jlo) (295 4 pate ol S LB byd aie S, RS dsgace
el s I, 5, predicate by 5, aie pa L g SO, Byl by 5

7

a3 o #lnvalidOperationException

Single e Jgl £, 5l oolisl 1 Jlo

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

var query = SamplelList.Single();
//throw a InvalidOperationException Exception

Console.Write(query);

Single Slac pgs 3 5l ookl 2 JUe

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

var query = SampleList.Single( c => c == 3);
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//throw a InvalidOperationException Exception

Console.Write(query);

SingleOrDefault Sloc

93 4 ySlas ol (S p 509 (o oalitl dsgasme Sy 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 sl 39290 SOUICE asgarne )5 Slas S s o Siloj ,Shas ol Jsl p8
€9 5l P Ul 4908 Sy el s paie Sl pliin b g (45 SOUNCE dsgecne &S (5)90 ) (J9 398 (o
20,5 o Juyl (595 4 SOUICE

—olie o 43 9395 Jluw,yl predicate ol )b b b s G 4ol G 394 oolitwl pgd py8 5l &S g
Graie g 45 S50 Ny 35h o Jloyl (298 4 paie ol S 0 1) by pats G e dsgarne
45 SOUMCE g4 5l (0,8 Lim diges S iS5, Ihpredicate b s yaie jptic b g 1SS )13, 1, bos
225 o Jlol (25

a3 o #lnvalidOperationException

.SingleOrDefault Klee Jol 5 5l oslazul 1 Jle

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

var query = SampleList.SingleOrDefault();
//throw a InvalidOperationException Exception

Console.Write(query);
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. SingleOrDefaul Slae pgs g5 jl oslinl 2 JUe

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

var query = SampleList. SingleOrDefault ( c => c == 4);
//throw a InvalidOperationException Exception

Console.Write(query);

ElementAt ,Slos
(395 (o £95% o 3l ) b g0y 098 (oo Sl el plgie @ o Gl &S], (g pate Sles ()
sl 5 Sygo 93 4 Slas ) JS g5

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

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

— ¢, ArgumentNullException ggs ;| Ll G b5 psze 0aid 3)lg (sl 457 Syg0 )3 § 9 o0
Ak 03,5 (g3l ooy 1y ILISET> Loy, SOUrCE degame (5145 canl () [Kae () )3 dog b S amd
o.)._i‘.)f)g index UM:J.:‘ d‘)]b pais ]a.)‘) d‘ Ls‘(>b 6’19’ 41»»9; d.il; Bgud (05 L)*’)l““’ W Sy & ).\oL_C

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 ,Sloc
(395 5o 955 so J| i) oS o 095 (o Jlo) oy lsis 4 ol gl ) g pais Shos
el pj @y 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 il gy)> &5 (6 puaic « SOUNCE dcgamo polic )5)loss dluwgs [ Klos ol )
= Jlo)l (295 4 SOUMCE g4 jl (125 (i diges S bl uino a3 )90 il & (Jyg0 ) § 295 (o0
a5k 03,5 (g3l o3l 1 ILISET> Luyly SOUICE degosmo 5145 sl () Slos oyl )3 do gy b 4SS 54

o_\_S‘Af).g indeX w.’d‘ Lg‘)].) s b‘) Lg‘ L§(>‘.) C"]}" 41.:.;»9: 4&1} Ju9~u Lf“ uu)‘.o.w p.un.x.w.a Gygo & ).«oL.c

Do (o0
Jle
List<int> SampleList = new List<int>() { 1, 3, 2, 3, 5, 8, 13 };
var query = SampleList.ElementAt(4);
Console.Write(query);
DefaultEmpty ,Sloc

Nos ol (LSBT o e (2,8 Lim pais b dsgesms ) paie G 08 il lp Sles )]

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

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

public static IEnumerable<TSource> DefaultIfEmpty<TSource>(
this IEnumerable<TSource» source,
TSource defaultValue);
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S 28l (45 SOUTCE dsgene Jy 53,5, (o |) SOUTCR £95 5l all S Shos pl (5% iy 90 &
£95 (= Do o3l Cuwst py8 5l ST a8 il il as g5 Al )S ey |y SOUNCE g4 5l 15,8 i diges
D9 o o3litwl NUIL I sl odis cpare (6,8 i (<l

. DefaultEmpty Sl Jgl cdbs 5l oslizal 1 JUe

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

. DefaultEmpty Sles pgs cdbs 1 oolizel 1 Jle

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

}
s
var query = from c in customers
select new { c.CustomerID, 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(defaultCustomer) )
{

}

Console.WriteLine("Family : " + item.Family);
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Generation Operators — g b Shos
Ly e ySloe g9 oyl aoldl )0 0,5 o 48 oolaiwl 590 yolic jl (ol dcgoomo dlgi (gl b Slos | 4w ol
)5 udld (o)

Repeat ,Sloc

)l 298 4 9 S o bl canl dumo Sl & puaie S 1SS ol &S L dc g S Sas oyl
il 325 ©ypo 4 Sos (pl (S p)8 08 (o0

public static IEnumerable<TResult> Repeat<TResult>(
TResult element,
int count);

o5 5 48 Lol dcgemme 5 0350 5,55 COUNT sluss 4 element Slos g5 5l 1l oy o Slos )
A1,5 o «wwl IENnumMerable<TResult>

Jbe

Customer majidShahm = new Customer() { Name = "Majid", Family = "Shah
Mohammadi"”, Country = "iran", CustomerID = 1 };

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

foreach (var item in customers)

{

Console.WriteLine("Family : " + item.Family);
}
R sl S5

dyg0 95 5l &S ola oS bl ela ) glgl 5l ks 5)90 £45 o Klas opl 5l ookl pKin ;> a4l anily asgs
NEWC , s L auil atily 15 Sygo s (gl aoby (ST iy cdiiSo o)Ll L8 665 ylod 4 Mg 0 3] Lo
ol laio MolS” (gy0l a5 5,5 dinlgd pusd 6 5l b (oS (6 ded Sluoguas
Customer majidShahm = new Customer() { Name = "Majid", Family = "Shah
Mohammadi", Country = "iran", CustomerID = 1 };
IEnumerable<Customer> customers = Enumerable.Repeat(majidShahm, 4);

foreach (var item in customers)

{

1Referencetype
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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);
}
//0ut:

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

Range ,Slos
g ySlas pl S 5,808 o0l aasuine (b 0 1) b Culy dlael jl jasie (gl degenme Slos oy

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

S o A5 COUNT 3lass 4y StArt Yl 511, slasl 1 (gl degars Shas 3

1Jte

var query = Enumerable.Range(1, 5);

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

.Aggregate yRange ,Slac dhwg )95t o6 (o5l 4 2 0o

static int Factorial(int number)

{

return (Enumerable.Range(@©, number + 1)
.Aggregate(9, (s, t) => t==0 ? 1 : s *= t));
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Empty ,Sloc

el 15 g Shas (ol IS 03 48 o sl |y pasiie £33 S J) 85 A0 500 S EMPLY Slac

public static IEnumerable<TResult> Empty<TResult>();

LS o oyl (295 4 g 03,8 bl IEnumerable<TResult> g4 5 a5 ) acgomo [ Kos o]

Jbe

IEnumerable<Order> emptyOrder = Enumerable.Empty<Order>();
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Set Operators — oS palaid 5 Slos
B sy ol 3 4 5,5 o 5 o2kl 5yge g STyndl ¢ plaznl plas Jlos! plosl gl by Khas I dwd ol
2, wadlgd wyp |y Lol asldl )5 a8 505 1,3 Except 4 Union. Intersect. Distinct Sl

Distinct Ko<
<l SQL 13 DISTICT a3l Jaxo oS A8 o Bl | degaime 5 )3 35290 (5,5 yolie Distinct Slas

ol g5 oo 4 (63155 bymw 93 gy Klas 1l dgd o (o3 edliznl ] 51 JOIN 3 &S

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

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

e 5S 0 3wl IENumMerable<TSource> wus acgome G il 3 Slles pbil (gl Klos oyl

o 8Ll 4l s sl A Bl 3 g as dsgesme p3 &S (gpolic 5 03,5 b)led |, SOUICE dcgasme yolic
o 45 395 0 odlizwl Equal g GetHashCode (slasis | 355 ()55 (sl polic (uyp 53 &5 135S
bl Cenl (o ()l dngliio 903 o0l (o)l S dunlhe S ) asgecme polis oy Gl Ol

A3b 03405 (g5l o3W!y IEqulityComparer

1 Jto

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 clles 5 Slas ol j) oslizl 2 e

var expr =
(from c in customers
from o in c.Orders
join p in products
on o.IdProduct equals p.IdProduct
select p
).Distinct();
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Intersect Slos

G35k 93 sy Sae cpl )3 o1y Al 39350 93y )3 &S (g olic |2 degems 90 1 Nlos oyl

public static IEnumerable<TSource> Intersect<TSource>(
this IEnumerable<TSource> first,
IEnumerable<TSource> second);

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

s gaxo polic L 9 15 0 3bul Iy IENUMerable<TSource> ¢y 5l acgomme S il 5 Shae oyl

93y ) (§yumic 45 Sy90 3 IS o dwnlio SECONT dcgormo yolic b g oilgs S5 4 SS 1, first
e ymolis (39 S e gy yNles cpl CunsS p)8 )3 035 (0 BLSI Ao gecme 4 bl S e dsgens
Loly a5l oaisS awlie Gl olys o0 J9 298 0 pbul EQUal  GetHashCode (claaio aluwyg

D905 odlatwl yolic duslie glp Wil 03,5 (o5l o3l |y IEqualityComparer

List<int> SampleListl

> 1, 8, 13 };
List<int> SampleList2 1

s 6};

new List<int>() { 1, 3, 2, 3
new List<int>() { 1, 5, 7, 3,

var query = SampleListl.Intersect(SampleList2);

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

Union Sos

il pj ©yp0 Gl 9> Gl 9 A5 (o0 Jate SISy ) Sglite dsgme 93 polie Slos ol

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

public static IEnumerable<TSource> Union<TSource>(
this IEnumerable<TSource> first,
IEnumerable<TSource> second,
IEqualityComparer<TSource> comparer);
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E5— 5l acg0me S il s Intersect 4 Distinct (L_» Slee & slon o, Shee

b polic g oxled G a S5 1 first acgome yolic w9 15" 0 3l |, IENnUMerable<TSource>
ol L g oaslyd S5 an Sy second acgeme polic yuww 3 0 )13 L dcgeme (3 1) (6,55
Lol Lt dsgerme dy Al 4Bl S92 g > dsgerme )3 Gpals & (Fygo ) g S (o dunlie > dsgeces
Equal y GetHashCode (slaaio aliwg 4 yolic 3¢ S yiiio (awyp Slos opl Conss pyd 13235 o
03,5 il ool Iy IEQualityComparer Lo, a5 5)law 00iS awlie K 5l 4l oo Jg 295 (0 pbl

D905 03wl yolie duslde (gly il

List<int> SampleListl
List<int> SampleList2

new List<int>() { 1, 3, 2
new List<int>() { 1, 5, 7,

var query = SampleListl.Union(SamplelList2);

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

Except Sos
9 sy 9 0SS o Jluwyl (s ]y wil alily 2939 500 degesme 0 &S ) dcgze S ol Slos oy

il 25 ©ype 4 )15 )by

public static IEnumerable<TSource> Except<TSource>(
this IEnumerable<TSource> first,
IEnumerable<TSource> second);

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

acgose yolic s g 1S o3l |, IENUMerable<TSource> gg 5l acgomme G il 3 Sloe oyl

SeCONd dcgemo polic L 8D 0 518 B> dcgesme 3 1) ()1)ST e polie g obilgs ST 4 S5 1, first
L second acgemmo ;5 (sypaic 45 Syg0 40 9 S 0 duslie L> dcgese yolic b g odilgs S5 4 S,

FSlos ol Cowst b 13 30,5 o Bl Wds dsgesxe | paie ] Wil S e B> degesme ) (G pais
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SO il e e Jg 98 0 plxsl EQUal 3 GetHashCode (slasio aluwg 4 polic 3¢ S pidio (oaoyy
odlaiwl yolic dulie (gl il 03,5 (o5l o3y 1y [EQuUalityComparer Lyl a5 i )law oaiS auwlie
Dged

L first acgoome S i polic ploi ol (gl degarme Shos (pl 3 (29,5 4o oo o 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 = SamplelListl.Except(SampleList2);
foreach (var item in query)
Console.WriteLine(item);
//output
//2
//8
//13
e 3ot AT

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 ahse (a5l Jg aiil Sglate cls Reference (lyls a5 ail ausly dg g (o polic
Lo jShoe ol pg3 35 0lg5 (oo JSbo cnl 5l 2,5 sl 9 (o0 605 domsis Cogliste yolis b i (] Lo
D905 e ijb |y Hlas dyae (b )0 adie (pl aSLI L g 2500 oolai]

ol dleog (g 215 3929 degacme 93 2 53 (alise Jai Sl byide (S5 ) degemme 93 0 Jle plgie 4
20,5 o bl oliiisl 4 molgs

Customer[] customerSetOne = {

new Customer {CustomerID = 46, Name = "Ali" , Family = "Aghdam"},

new Customer {CustomerID = 27, Name = "Vali" , Family = "piriZadeh" },

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);
}
//output

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

//Name = Vali , Family = piriZadeh , CustomerID = 27
//Name = Majid , Family = Shah Mohammadi , CustomerID = 14
//Name = Mohammad , Family = Ajhdari , CustomerID = 23
//Name = Hossein , Family = Aghdam , CustomerID = 22
//Name = Ali , Family = Aghdam , CustomerID = 46

33 g5 o gisl |, GetHashCode (cla aio b g 5,5 odlatnl pgd p )3 5L olg o Sk 5l Slisl (<l
i) 03505 puagiil 1) sl 525

public class Customer

{
public int CustomerID;
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 (!(obj is Customer))
return false;
else
{
Customer p = (Customer)obj;
return p.CustomerID == this.CustomerID ;
}
}
public override int GetHashCode()
{
return String.Format("{@}", this.CustomerlID)
.GetHashCode();
}
}
D9y Walgd pj Oygo 4 ze S (B Jle plxl b Y
//output

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

//Name = Vali , Family = piriZadeh , CustomerID = 27
//Name = Majid , Family = Shah Mohammadi , CustomerID = 14
//Name = Mohammad , Family = Ajhdari , CustomerID = 23
//Name = Hossein , Family = Aghdam , CustomerID = 22
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Zip Sos
=) Oygo oy Slas opl (S 28wl o ddlsl ouiS ol sl Khae odlgls & NET 4 j5 Slae )]

1wl

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

plesl \55uS b 1,second acgeso 45 ¢ il dhovgs bl bl yolic b, first acgame ypolic [ Slos oyl
4o |y dcgomme 93 45 (6y0b 4wl 039y o 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 };

DayOflWeek[] weekDays = {
DayOfleek.Sunday,
DayOflWeek.Monday,
DayOfleek.Tuesday,
DayOfleek.Wednesday,
DayOflWeek.Thursday,
DayOflWeek.Friday,
DayOflWeek.Saturday};

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

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

//output
//1 - Sunday
//2 - Monday

//3 - Tuesday
//4 - Wednseday
//5 - Thursday
//6 - Friday
//7 - Saturday
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Quantifier Operators - g CuoS b, Slos

Nos Jolis diwd (] 90 (o0 o3listl b by (35 580 sl s dsgoome (135 S sl b Sles aod
oS oo oy |y gl 4l 3 48" el Contains 5 Any < All ls
All Slos

BTy byd degeme polie (olod (Fhpo 3 9 WS (o0 (ypr by o L]y dsgoome yolis olod o ()]
ool 125 g0 4 Shas ul (IS 23 WS (o U ke Slos (] S

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

4S5 Fygmo 3 9 1S o wyp Predicate bys L, SOUrCe acgemo ypolic alS 1nl oloj ;o Sloe oyl

D9 (5
Jbe

List<int> SampleListl = new List<int>() { 1, 3, 2, 3, 1, 8, 13 };
bool query = SampleListl1.Al11l( c => ((c % 2) == Q));
Console.WriteLine(query);
//output
//False

oo by &S

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 Sos
Plos ool s Jly 8y 1) b b (cpaie (Jyge ;0 9 88 (o awyp by SO L) degeme yolie Slee ()

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

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

Cais Sygo 33 9 4S5 o owyp Predicate bys b1, 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);
//output
//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 ,Ses

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 )8

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

public static Boolean Contains<TSource>(
this IEnumerable<TSource> source,
TSource value,
IEqualityComparer<TSource> comparer);
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03,5 (gjlw 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 cpl 4 by e CONtAIN wie 5l & jgais] 45 il
0S S g adl b3 ep ]y true jlide SOUNCE degammo )0 pais 3939 Ciyguo )0 9 AS (o yo)lod
oo ola Slae Caond ) a5 Sk et 3939 L) 1S 0 o3lazwl Equal g GetHashCode wly ;I ol

Dged a1y (o ylaw 0018 dwslie lg o COMPArE jiol)b buwg ole o Jg (1 03l peundyr saiiS

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

bool query = SampleListl.Contains(2);

Console.WriteLine(query);

//output
//True
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Conversion Operators — buad b ,Slos

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 s gi doldl 3 a8 50> 3959 ASquerable

Cast ,Slos

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

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

dges S 53 9 03,5 o TRESUIL oss s 695 @0 1) Ll g oilgs |, SOUPCE acgomo polic Slas iyl
Am3 )3 [Enumerable<TResult> ¢4 5 b

Jbe

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

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

//output

//1

//3

//2

//3

//3

//1

//8

//13

ToArray ,Sles
o=l I eyt S o s T[] &l)] G a0 1y IENnumerable<T> gy jl acgomme K ol Slae oyl

] 5 g 4y Slas

public static TSource[] ToArray<TSource>(
this IEnumerable<TSource> source);
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945 o s TSoUrce g 4 5 oulsd SO STy SOUMCE degamme yolis olos 1al ol yd Sles oyl
Sad o 3 TSource[] g9 5l cnds all >

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);

//output
//1

//3

//2

//3

//3

//1

//8

//13

ToList Ses

pyd 0S o Jas LiIStT> dcgome G & Iy IENUMerable<T> ¢4 jl acgorme K polie Sloe
il pj ygo a4 o ool N

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

WS o a5 TSOUrCE g5 & 15 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);

//output
//1
//3
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//2
//3
//3
//1
//8
//13

ToDictionary ,Sos
o=l IS e S e Jas Dictionary<TKey, TSource> g4 41y acgomo yolie S Klos oyl

ol )J) CJ)y@da)ilo&

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

Dictionary<TKey jlauis g5 G g00)5 (5)led 5SS ly SOUNCE degosme ,Slas oyl Canss )8

5 Bob oo 2bjyl keySelector xb alug I, SOUNCe acgomme yolic yuw g 1S 0 3lul, TSource>

olea L g TSource lyic 4 yaic o o yuww 15 o g5 1) Dictionary acgese ¢ly Key jlaso
ey e 4 9 09 0 48,5 a5 3 Value

WS o e |y o ylaw 008 duslie B S§ s 6l cOMPArer jl,l pod o3 o

3,5 oolizwl Value slea L 3 TSOUICE g4 puni sl ols o €lementSelector yul,l 5l pgw o5

€95 olss e elementSelector alwy o 3 (x cunl o5 o p)d 5l egemme [Slas ol B e
D)8 oy |y (o5l a8 dunlie 1U e o COMPArer yiol)l dwgs 53,5 o |, TSOUICE
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Jbe
var customersDictionary =
customers
.ToDictionary(c => c.Name,
c => new { c.Name, c.City });
ToLookup ,Sles

L odlo 0,5 148 oslaswl 3590 LOOKUP<K, T> £45 du Cond b dcgome S& s ¢l X wl
3 2O 210 )90 &y goo Sy o
il ) &ye0 4 LOOKUP<K,T>

public class Lookup<K, T> : IEnumerable<IGrouping<K, T>>

{

public int Count { get; }

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

public bool Contains(K key);

public IEnumerator<IGrouping<K, T>> GetEnumerator();
}

Nl Bl oald Sl (l oS S 0)lal T iz ) Wl o 0SS 087 oo o8 1) ISl Ly

&S e o2l,8 |, ONE-to-many

ol ) Gygo 4 S 28 e 6yl TOLOOKUp Klae

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,
IEqualityComparer<TKey> comparer);

public static Lookup<TKey, TElement> ToLookup<TSource, TKey, TElement>(
this IEnumerable<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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Lookup<TKey , ;lusus g45 <5 g03,8 i)l 5 S5 1) SOUNCE asgamo ,Xhas oyl Cunss pyd)
9 Bgd o obj,l keySelector ub dluwg |, SOUNCe dcgemo yolic s g 1S 0 bu! TSOUrce>
oben L g TSource glgie 4y yuaie ol Hliie juw 15 o o5 |, LOOKUP acgome ¢l Ky lade
S 5 et 4y 9 3gu o0 48,5 a5 > Value
olawl Value ;lea L g TSOUICE g4 cpuni <l oly 0 €lementSelector yul,b 5l pow py8 )

2,5
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Je
var ordersByProduct =
( from ¢ in customers
from o in c.Orders
select o )
.ToLookup(o => o.0rderID);
Console.WriteLine("\n\nNumber of orders for Product 1: {@}\n",
ordersByProduct[1].Count());
AsEnumerable ,Slos

o= S py8 S e Joas [Enumerable<TSource> g4 jl acgome K & 1 dsgazo S5 Sloe oyl

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

A8 Jas IEnumerable<TSource> g4 4 |, SOUICe acgome Solo 40 Slos ]

o walyd 1y LSal ol &S K595 e okl “cOnversion on the fly” Mool 4 o Sloe 5l awd oy
oS Lo plais 0905 [2l sl o loa b (il a5 sl £95 59y 2 ) ple dawgs @l Gl & 28
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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 sl s dewgs Jiec putd ploul CUSTOMETS ¢ i 5l 4505 <SG 69y 2 (S95 9w medlgso ST YL

S B 5 Jle 4 905 odliiwl 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}

}s

Customers customersList = new Customers(customers);

var expr =
from ¢ in customersList
where c.Country == "iran"
select c;

foreach (var item in expr)

{

Console.WriteLine(item);
}
//output

//Custom Where extension method
//Name = Ali , Family = Aghdam , CustomerID = ©
//Name = Vali , Family = piriZadeh , CustomerID =1
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5 ealaiul 4 jLs S sl Customers o), |, LINQ 4 by o Where sle sio o5 salgso 31 s
odlawl Customers ¢q, » Where sle s jl 55 695 9 wp ;33,5 sales ASEnumerable Sle

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}
}s

Customers customersList = new Customers(customers);

var expr =
from ¢ in customersList.AsEnumerable()
where c.Country == "iran"
select c;

foreach (var item in expr)

{

Console.WriteLine(item);
}
//output

//Name = Ali , Family = Aghdam , CustomerID = ©
//Name = Vali , Family = piriZadeh , CustomerID =1










1 Cowgw

X3
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Customer w5

public class Customer

{
public
public
public
public
public
public
public
public
public
public

int CustomerlD;
string Name;

string Family;
string Address;
string City;

string Region;
string PostalCode;
string Country;
string Phone;
List<Order> Orders;

Order W5
public class Order
{
public int OrderID;
public int CustomerID;
public Customer Customer;
public DateTime OrderDate;
public decimal Total;
}
Product W5

public class Product

{
public
public
public
public
public

int ProductID;
string Name;
string Category;
decimal UnitPrice;
int UnitsInStock;




2 Cowgn

LINQ glag> o o 4 SQL clile bas ogos

Select ,guwd

:.)9.\3 ° oslazwl Person J9A> LSLO" .))95) u.olo.: OJJ‘.))f)g 6‘).3 SQL P PIES 9N k_))L.C

SELECT * FROM Person

teal 05 @ygo 4 LINQ 3 Vb jgeon b olee g2 5 o ©)ls

from p in context.Persons
select p;

Sy L Select jguwd

S o e o 5l S bl b g SAL 3 (gt wix Sl

SELECT FName, LName FROM Person

from p in context.Persons
select new
{

p.FName ,
p.LName

}

caidiue odliul 3l JOIN LIS gl i oS cudys jo xaw s> Select jgos oy o LINQ j> 1SS
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Where ,guw

139 oo o3l Logps b g bys el (ResultSet) zls ol ¢l SQL ;5 g ol ]

SELECT * FROM Person
WHERE ID ==

el LINQL (5 5 cyle Jolee YU jlie 3945 o0 o3kl )90 oo ¢l LINQ ;s Where o3l

from p in context.Persons
where p.ID == 1
select c

StartWith . Contain la e 5l a5 5398 0 e3litwl s b s ¢l LIKE (¢ ool 51 SQL (sla yle o
21y ;5 SAL wlile Jto olgie 45 3905 sdlazul LIKE ssle silen cilles pls! 6lys ol 0 ENdWith
P S

// 1.
SELECT * FROM Person
WHERE LName LIKE 'A%’

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

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

=5 Syeo 4o ENdWith 4 StartWith 3 Contain e 1 esli 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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Aod sl bas SQL ol wl)lie a4 Lo Slee ol 4 a5l adby yliselol oS eoli

o3l OF (sl || 51 5ANd 1 &&  (sla 81,8 5 Wlgs o i oy |y by cptis aSGyl (sl 1SS
VLY

NotINgIN ,guwd
SOl Gl (g o0) D9 (oo 00\l 585 Cyguo 4 A S Hlade o (6l SQL 3 IN 0S8 adlS )
Iu] e Slles ¢l NoOt IN GlS AalS 5l g (0,5 ey b ALS (el 1 Hlais

//IN
SELECT * FROM Customer
WHERE ID IN(1,2,3,4,5)

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

D) Gygo d uuS o odliiw] CONtains wie I LINQ j> (cdS cla aodS ) (g5l 4 ¢y

//IN
from f in context.Customer

where f.ID.Contains(1,2,3,4,5)
select f

//Not IN

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

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

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

var qUnion = gl.Union(qg2);

Union All ,guws
= Union . LINQ 3 95,5 0 Bl 1) (6)155 sl 68,y ,8095 &yge & UNiON g0y SQL
LINQ ;5 5 23,5 (o0 o3lazwl Union All jl gas9e ol 5l 659l gl SQL )3 ams o plosil ) I8 cpaons

ges odliwl jelate pl sl CONcat we jl g5 o

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

var ql1 = from c in context.Customer
select new { c.FName , c.LName};

var gqUnion = gql.Concat(q2);

aS 0 Jas elgsl g5y p a0lg 0 s COncat 5 Union  slase 4 sil 4wl a9 bl &80

Sl il (lSy b g9 b e Coogad
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Group By ,guwd
‘S—.’. 5 ..\5)'.) uLMSJ ).»bl.o.o 03U um dlb Oy L: Ogw yd LY u.’l.!b)]a.w dgud (0 G Group By ool
Cawl 045 (g5l 03y GrOUPBY [ Klas dluwy 4 LINQ ;5 j5003 op) . ed S 5 Jlaw

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

il i &g 4 LINQ o YL SQAL @ )le Joles

from ¢ in Context.Customer
group ¢ 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 ,guwd

9 OrderBy )_ﬂo& )‘ LINQ )9 .)9_~o = oala ol l_eMbL d)l_w u_:)n dl)_: ol U_J| )‘
D9 o ool OrderByDescending

SQL ,> 3420 Order By .1

SELECT FName , LName , Country FROM customers
ORDER BY country

LINQ,> ¢34ze Order By .2

from c in context.Customers
order by c.Country
select new {

c.FName ,

c.LName ,

c.Country

SQL,> Jg Order By .3

SELECT FName , LName , Country FROM customers
ORDER BY country Desc
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LINQ,> J¢3 Order By 4

from ¢ in context.Customers
order by c.Country descending
select new {

c.FName ,

c.LName ,

c.Country

JoinWlles
sle Sas. 550 (o0 odlaiwl (i STl (gyls a5 jolie degomme M 3,8 e 4l b )Slos g5 oy
Spaodly aie U g yaic degorme LS o Joe SAL o Jlasl sl odle aslen s LINQ > Jlas]

1)1 3529 JOIN g, as IS b o,
e 3)55y ks g ol 41,8, dlate alaily 5,k 5 Jgas ¢ bls)lJoin gg5 ol s ddnner Join 1
U V) MR PSP PSP ST N - 9 K W30 W S WS . S SN SN I W VR

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

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

c.Family ,

c.CustomerlID ,

o.0rderDate ,

TotalOrder = o.Total

}s

InnerJoin GMs , Jgodd olgie Jgd> 93 o ikaie bLs,l Outer Join > :Outer Join .2
Outer g5 pall does 1 S Bly o o s bl Hlude 1)y [ Son Joda jd a8 ola 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.Id equals pa.PersonId 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.Id equals pa.PersonId 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.Id equals pa.PersonId 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.Id into tempPersons
from persons in tempPersons.DefaultIfEmpty()
select new { persons.FirstName, persons.lLastName, pa2.State })

90,5 o dwle donS lgie 4 Jgd 93 ) wpalols JOIn jl g ol ,> :Cross Join .3

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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