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OI/IAZ TEXHOJIOTII LINQ

[luTanuga 8.1.




Po6oTa 3 pi3HUMHU AKepeslaMU JaHUX

= KyilacuyHi miaxiiym 10 06po0OKM JaHUMX 3 pisHUX mxepea y C#:

* AKuio AaHi 3HAXOAATHCS B ONEPATUBHIN MaM ATi K Habip 00’€KTIB, 3acTOCOBYBaIMCh APl y3arajibHeHUX
KOJIEKL[IY /14 JOCTYIYy A0 LUX JaHUX.

» ko aani 3HaxoaATbcsd B b/l SQL Server, notpioHo 6ysio 3actocoByBaTd ADO.NET Ta nucatu SQL-KoMmaH 11
J1JIs1 B3aEMoJii 3 6a3010.

= Jlng XML-ganux MmaeMo noBHUM Haobip APl gyt popmyBaHH4 3anuTiB 70 XML-10KyMeHTIB.

» JlaHi migXoAu BiIpi3HAKOTHCS Ta MAalOTh Pi3HY PYHKI[iIOHA/JbHY NiATPUMKY.

Object Data Relational Data XML Data

Generics ADO.NET XmlIDocument

Algorithms Xpath / ESLT
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Po6oTa 3 pi3HUMHU AKepeslaMU JaHUX

= 3anuTy, BOysoBaHi B MoBy C# (Language
Integrated Query) nponoHyTb eaguHun API 114
JIOCTYIY [0 Pi3HUX JPKepeJsl JaHUX.

Object Data Relational Data

Language Integrated Query

: File
MongoDB CSV Files

LINQ is Everywhere

HL7
JSON
- 5

SQL
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[lopiBHsseEMO peanizaniio 6e3 LINQ Ta 3 ii BUKOPpUCTaHHAM

class Program

{

static void Main(string[] args)

{

}

string path = @"C:\windows";
ShowLargeFilesWithoutLing(path);
Console.WriteLine("\n***\n");
ShowLargeFilesWithLing(path);

private static void ShowLargeFilesWithLinq(string path)

{

}

var query = from file in new DirectoryInfo(path).GetFiles()
orderby file.Length descending
select file;

foreach (var file in query.Take(5))
{

}

Console.WriteLine($"{file.Name,-20} : {file.Length,11:N0}");

private static void ShowLargeFilesWithoutLinq(string path)

{

DirectoryInfo directory = new DirectoryInfo(path);
FileInfo[] files = directory.GetFiles();
Array.Sort(files, new FileInfoComparer());

for (int i = @; i < 5; i++)
{
FileInfo file = files[i];

Console.WriteLine($"{file.Name, -20} : {file.Length, 11 :N@}");

= 3aj/laya: BUBECTH IepeJiK 5 HauOIIbIIUX

dauiB y KaTaJ03i, BiicoOpTyBaBIIIH iX 3a
poO3MipoM

public class FileInfoComparer : IComparer<FileInfo>

{
public int Compare(FileInfo x, FileInfo y)

{
return y.Length.CompareTo(x.Length);




EBoJironia inen

* ba3oBa ifieq: 3poOUTH KO, 3pYYHHUM, UM TAOEJTbHUM Ta 3PO3yMIJIMM.
» [I[loch Ha 3pa30K TAKOro: abCTPAKTHOIO (He3a/exKHOT0 Bij pkepesia) KOHTeHHepa JJisl JaHUX 3 BUKOPUCTAaHHAM
NOLIUPEHUX OllepPaTOPIiB 3alUTIB

Sequence<Employee> scotts =
employees.Where(Name == "Scott");
» [lepwa mogo6a LINQ-3anuTiB 3’aiBusiack y C# 2.0: IEnumerable<Employee> scotts =
EnumerableExtensions.Where(employees,
delegate(Employee e)
{
return e.Name == "Scott";
})s
» CyvacHuiu LINQ: VAP Scotts =
from e in employees
where e.Name == "Scott"
select e;
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MeToau po3mupeHHs (extension methods)

* MeToau pO3UIMPEHHS 03BOJISAIOTh BU3HAYATHU CTAaTUYHI METO/H, SIKi OYIyTh YeHaMU Oy b-
sKoro Tumy (kJacy, iHTepdency, CTpyKTYpH Ta iH., HaBiTh 3alle4aTaHOT0 TUITY).

* [lepwinit mnapamMmeTp TaKUX METO/iB MO3HAYa€ThCcA MoAudikaTopoM this:

public static class StringExtensions

{

static public double ToDouble(this string data)

{
double result = double.Parse(data);

return result;

}

* Tun uboro napaMmeTpy — lie THI, IKUU Oyae pO3MUPSATUCS.
* TyT fjaHui MeToJ O6yze MOBOAUTH cebe AK MeTO/, 00’€KTa TUILY String.

= MeToau po31IUPEHHA He 3aMilljaloTh BXXKe ICHYI4Yi peastisaliil.

= Po60oTa 3 METOZIOM PO3IMIUPEHHS: et

= LINQ-onepaTopu 3a3BH4Yall BU3HAYAOTbHCSA double data
AK MeTOJU PO3LIMPEHHS.

"43,.35";
text.ToDouble();
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MeToau po3mupeHHa LINQ
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= MoxeMo 3anucyBaty LINQ-3anutu
J1JISl KJ1aClB, 1[0 peasi3yrThb
inTepderic IEnumerable<T> abo
IQueryable<T>.

= Kiacu Enumerable Ta Queryable —
I1e /IBa CTaTUYHHUX KJIaCH, SIKi
MIiCTAATb METOAU PO3IMHUPEHHS IJI
3anucy LINQ-3anuris.


https://www.tutorialsteacher.com/linq/linq-api

P
1 Enumerable A

I staticclass

=

4 Methods

Aggregate<TSource> (+ 2 overloads)
All<TSource>

Any<TSource> [+ 1 overload)

-

Kiac Enumerable

AsEnumerable<TSources
Average (+ 19 cverloads)

Cast<TResult>

Concat<TSource»

Contains<TSource> [+ 1 overload)
Count<TSource> [+ 1 overload)
DefaultlfEmpty <TSource> (+ 1 overload)
Distinct<TSource> [+ 1 overload)
ElementAt<TSource>
ElementAtCOrDefault < TSource>
Empty<TResult>

Except<TScurces (+ 1 overload)

= MicTUTh MeTOAW PO3LIMPEHHS JJs KJaCiB, IKi peasi3yloTb iHTepPpeunc
IEnumerable<T>, HanpukJaz, Bci BOyZl0BaHi KJacHu KOJIEKILiH.

» Tomy MoxeMo 3acTocoByBaTH LINQ-3anuTH A/ oTpuMaHHs (retrieve) JaHUX 3 HUX.

First<TSource> [+ 1 overlcad)
FirstQrDefault<TSource> [+ 1 overload)

GroupBy <TScurce, TKey> [+ 7 overloads)
Grouplein<TCuter, TInner, TKey, TResult> (+ 1 ove..
Intersect<TSource> [+ 1 overload)

Jein<TCuter, TInner, TKey, TResult> [+ 1 overload)
Last<TSources (+ 1 overload)
LastOrDefault<TSource= (+ 1 overload)
LengCount<TSource> (+ 1 overload)

[ IEnumerable<T> ]

System.Ling. Enunerable.
% Aggregate>

Max [+ 21 overloads)

Min [+ 21 overloads) =

OfType<TResults &' Au() List<T>

OrderBy <TScurce, TKey> (+ 1 overload) 2 3
CrderByDescending<TScurce, TKey> (+ 1 overload) 9; Any() 3|Ct;:;narYr<T>

Range ashSet<1>
Repest<TResults Q AsEnUm«abk( 5 Queue<T>
Reverse<TSource» ExtenSion T

Select<TSource, TResult> [+ 1 overload) & Ayuage SOftedD'Ctlonary<T>
SelectMany <TSource, TResult> [+ 3 overloads) \ SortedLiSt<T>
Sequencebqual <TSeurce> [+ 1 overload) & Ayuage()

Single<TSource> (+ 1 overload) \ Sortedset<T>
Sir?gleOrDefault<TSource> [+ 1 overload) &' (aﬁ() LindeiSt<T>
Skip<TSources

SkipWhile<TSources (= 1 overload) 9' Concate> Stack<T>

Sum [+ 19 overloads) and

Take<TSource» 9' ccmalm() 3

TakeWhile<TSource> [+ 1 overload) \ CUStom 'Enumerable <T> ClaSS

ThenBy <TScurce, TKey> [+ 1 overload)
ThenByDescending<TScurce, TKey> [+ 1 overload)
Tohrray<TSource>

ToDictionary <TSource, TKey> (+ 3 overloads)
Tolist<TScurce»

Tolookup<TScurce, TKey> [+ 3 overloads)
Unicn<TSeurce> [+ 1 overload)

Where<TSocurces [+ 1 overload) @ Mapqu KO CB, qﬂBK, 2020
Zip<TFirst, TSecend, TResult>
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1 Static Class
| =

4 Methods

(@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@ (@

Aggregate<TSource> [+ 2 cverloads)
All<TSources

Any<TScurce> [+ 1 overload)
AsQueryable<TElement> [+ 1 overload)
Average (+ 19 overloads)

Cast<TResult>

Concat<TSource>

Contains<TSource> [+ 1 overload)
Count<TSource> [+ 1 overload)
DefaultlfEmpty <TSource» [+ 1 overload)
Distinct<TSource> [+ 1 overload)
ElementAt<TSource»

ElementAtOrDefault <TSource>
Except<TScurce> (+ 1 overload)
First<TSource» [+ 1 overload)
FirstOrDefault<TSourcer [+ 1 overload)
GroupBy <TSource, TKey> [+ 7 overloads)
Grouplein<TOuter, TInner, TKey, TResult> (+ 1 overload)
Intersect<TSource> [+ 1 overload)
Join<TCuter, Tinner, TKey, TResult> (+ 1 overload)
Last<TSources> [+ 1 overload)
LastOrDefault<TSource> [+ 1 overload)
LengCount<TSource> (+ 1 overload)

Max <TScurce> [+ 1 overload)

Min<TSources> [+ 1 overload)
OfType<TResult>

CrderBy <TScurce, TKey> [+ 1 overload)
OrderByDescending <TSource, TKey> [+ 1 overload)
Reverse<TSources>

Select<TScurce, TResult> (+ 1 overload)
SelectMany <TSource, TResult> [+ 3 overlcads)
SequenceEqual <TSource> [+ 1 overload)
Single<TScurce> [+ 1 overload)
SingleCrDefault<TSource> [+ 1 overload)
Skip<TScurce=

SkipWhile<TSource» (+ 1 overload)

Sum (+ 19 overloads)

Take<TSource>

TakeWhile<TSource= [+ 1 overload)

ThenBy <TSource, TKey> (+ 1 overload)
ThenByDescending<TScurce, TEey> [+ 1 overload)
Union<TSource> [+ 1 overload)
Where=<TSource= [+ 1 overload)

Zip<TFirst, TSecond, TResult>

T ————— —— R R R S R -

Kiac Queryable

= MicTUTh METOAU PO3IMIUPEHHA JJIS KJACIB, IKi peasi3yloTh iHTepPenc
IQueryable<T>.

* Inrepderic IQueryable<T> 3acTocoByeThCA 114 3a6€3MeYE€HHA MOXKIUBOCTEH GOPMYBaHHS
3anuTiB (querying) [0 creniasi3oBaHUX pKepesl JaHUX, Y AKUX THIl JaHUX BiJOMUI.

* Hanpuknaaz, Entity Framework API peasnisye intepdernic IQueryable<T>, mo6 migrpumyBaTu
LINQ-3anuTu 0 6a3 gaHux, Ha 3pa3ok MS SQL Server.

» Takox icHytoTb API i1 ocTyny 10 CTOPOHHIX JaHuX; Hanpukaaz, LINQ to Amazon Hazae
MOXJIUBICTh BUKOpUCTOBYBaTH LINQ 3 Beb-cepBicamu Amazon Web Services /15 nouyky
KHUXXOK Ta IHILIXWX TOBAPIB.

* Ile nocaraernbca peanisaniero intepgeiicy IQueryable aia Amazon.

—

IQueryable<T> J

System.Ling.Queryable. T
% hagregteo .*\
@ Alle> LINQ to SQL
@; AsQueryable
@ AsQueryable<> SEiiS LINQ to Amazon
0 Aveage LINQ to LDAP
EJ; Rvtrage>

11
@ Concate> J


https://ru.wikipedia.org/wiki/Amazon_Web_Services

CHMHTaKcHC 3anMTiB (query syntax)

= CHMHTaKCHC MEeTO/IB var query = developers.Where(e => e.Name.Length == 5)

(Method syntax approach) .OrderByDescending(e => e.Name)
.Select(e => e);

» CHHTaAKCHC 3aIlUTIiB: var query2 = from developer in developers
where developer.Name.Length ==

orderby developer.Name descending
* 3akiH4YyeTbCA C/I0BaMHU select abo group select developer;

= 3aBXX/JU MOYHMHaEThcA 3 from

= He Bci LINQ-onepaTopu AOCTYIHI B CUHTAaKCHUCi 3alMTIiB

24.11.2020 @Mapuenko C.B., Y/IBK, 2020 12



LINQ-3anuTu (mpo€eKT Queries)

F{’“blic class Movie = PosriggaeMo Mojiesib JaHUX JJid ITpeACTaBJIeHHA
public string Title { get; set; } iHpopMalii 1po KiHOPiIbMM.
public float Rating { get; set; } = [lepeg6ayaeMo Kiac Movie, skuil onucyBaTuMe GiabM 3a
int _year; Ha3BOM, PEUTHUHIOM Ta POKOM BUIIYCKY.
p“bllctlnt Year { * B rosioBHOMYy KJiaci $OpMyEMO CIIMCOK KiHODIIbMIB.
ge
{ "= BoOHM HIAK He BIOPALKOBaHI.
Console.WriteLine($"Returning {_year} for {Title}");
return _year;
}
set
{
_year = value; class Program
} {
} static void Main(string[] args)
{
} var movies = new List<Movie>
{

8.9f, Year 2008 1},
8.0f, Year = 2010 },
8.5f, Year = 1942 },
8.7f, Year = 1980 }

new Movie { Title = "The Dark Knight", Rating
new Movie { Title "The King's Speech", Rating
new Movie { Title "Casablanca", Rating
new Movie { Title "Star Wars V", Rating

b
}
24.11.2020 }  @Mapuenxo C.B., Y/IBK, 2020 13



LINQ-3anuTu (mpo€eKT Queries)

?“blic Sl ESHE RS L » Hexail moTpiOHO BUBECTH BCi PiJibMU,
public static IEnumerable<T> Filter<T>(this IEnumerable<T> source, BI/IHYUleHl 1CJIA 2000 pOKy-
( Func<T, bool> predicate) » CnpoOYEMO CTBOPHUTH BJIACHUU METO/
foreach (var item in source) | AT N200 1201 5671 (3aMi_CTb_Where()),HIfHﬁ
{ . ' BigoupaTume noTpi6bHi pinbmu — Filter().
?c (predicate(item)) * CTBOPHMMO CTaTUYHUH BIAKpUTHUM Kjaac MyLing,
yield return item; AKUM MiCTI/ITI/\IJMe B C06i.CTaTI/I‘{HPII>JI
} y3arajibHeHUU MeTo/, Filter<T>.
} } * Func-gesieraT peasisye npeavdkar, AKUU BKa3ye
} Ha BIAIOBIJAHICTb YMOBI €JIeMeHTIB KOJIeKLil

24.11.2020 @Mapuenko C.B., YJBK, 2020

source.

OnepaTop yield return 3ailicHIOE BijjK/1a/ieHe
BUKOHAHHSI METOJy PO3LIUPEHHS.

Taka peasizaniss pyHKIiOHAJIBHO MOAIOHA [0
MeTonay po3murpeHHss Where().

14



Uu 3a6e3ne4ye MeTo A, pO3MIMPEHHS BiJK/JIaleHe BUKOHAHHS?

21355 Program = Jlng feMoHcTpauil bOro MOXKHA ABHO
static void Main(string[] args) 3dCTOCYBATH €eHyMepaTop Ta 34 JOIIOMOI'ORO0
{ _ . _ HasaroxyBanabHuKa (F10/F11) BigcTexxuTtu
var movies = new List<Movie>
{ pOOOTYy METOAY.

"The Dark Knight", Rating
"The King's Speech", Rating

8.9f, Year = 2008 },
8.0f, Year = 2010 },

new Movie { Title

-
new Movie { Title Takox e ABHO 3a3HAYd€TbCA Y JOKYMEHTAIlll

new Movie { Title = "Casablanca", Rating = 8.5f, Year = 1942 }, BIAIIOBIAHOTO METOAY.
new Movie { Title = "Star Wars V", Rating = 8.7f, Year = 1980 }

}s

var query = movies.Filter(m => m.Year > 2000); Remarks

var enumerator = query.GetEnumerator();

. This method is implemented by using deferred execution. The immediate return value is an object
while (enumerator.MoveNext()) P y sing CeTerrec e mon )

that stores all the information that is required to perform the action. The query represented by this

Console.WriteLine(enumerator.Current.Title); method is not executed until the object is enumerated either by calling its GetEnumerator method
} directly or by using foreach in Visual C# or For Each in Visual Basic.
} In query expression syntax, a where (Visual C#) or where (Visual Basic) clause translates to an

invocation of Where <TSource > (lEnumerable<TSource>, Func<TSource,Boolean>).

24.11.2020 @Mapuenko C.B., Y/IBK, 2020 15


https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.where?view=net-5.0

0c06JIMBOCTI BiAK/JIaIeHOr0 BUKOHAHHSA

class Program

{

static void Main(string[] args)

{

var movies = new List<Movie>

{
new Movie { Title = "The Dark Knight", Rating
new Movie { Title = "The King's Speech", Rating
new Movie { Title = "Casablanca", Rating
new Movie { Title = "Star Wars V", Rating
}s

var query = movies.Filter(m => m.Year > 2000);
Console.WriteLine(query.Count());

var enumerator = query.GetEnumerator();
while (enumerator.MoveNext())

{
}

Console.WriteLine(enumerator.Current.Title);

Console.ReadKey();

8.9f,
8.0f,
8.5f,
8.7,

Year
Year
Year
Year

2008 },
2010 },
1942 },
1980 }

» Hexai KpiM nepesiky QisibMiB NOTPiOHO
BHBECTU TAKOXK, CKIJIbKU TaKUX QiJIbMiB
oyze.

= 3ayBaxTe, L0 CIOYATKY Ieperyiafajoch BCi 4
bizbMU 111 BUBOAY Pe3y/bTaTy — 2, a NOTIM
BCi PiJIbMU 3aHOBO MEPErISIAAThCS.

» MeToa Count() He MPONOHYE BiJiKJIaJleHOTO
BUKOHaHHA

[N C\Users\puasson\source\repos\LingSamples\Queries\bin\Debug\Queries.exe




MaTrepiaJjizalisa pe3y/bTaTy 3allUTyY B KOHKPETHY CTPYKTYpPY

MAHUX

class Program

{

static void Main(string[] args)

{

var movies = new List<Movie>

{
new Movie { Title = "The Dark Knight", Rating = 8.9f, Year = 2008 },
new Movie { Title = "The King's Speech", Rating = 8.0f, Year = 2010 },
new Movie { Title = "Casablanca", Rating = 8.5f, Year = 1942 },
new Movie { Title = "Star Wars V", Rating = 8.7f, Year = 1980 }
}s

var query = movies.Filter(m => m.Year > 2000).ToList();
Console.WriteLine(query.Count());

var enumerator = query.GetEnumerator();
while (enumerator.MoveNext())

{
}

Console.WriteLine(enumerator.Current.Title);

Console.ReadKey();

* MawyM MacUB YM CIHMCOK, MU CPOPMYEMO
€/IMHY BepCio Habopy JaHUX:

(W C\Users\puasson\source\reposiLingSamples\Queries\bin

for

= 3a3BUYaAU, AKIO METO/l PO3LIUPEHHS NTOBEPTAE
abCTpaKTHUM THII, Ha 3pa3okK lenumerble<T>,
TO/Ii IeM METO/l BUKOHYETBCA BiJKJ/IaIEHO.

» [Hakmie - Hi. Hanpukaaa, ToList() moBepTae
crvcok List<T>, a Count() — miysie yucJo.

24.11.2020 @Mapuenko C.B., Y/IBK, 2020 17



BUHATKM Ta Bigk/1afeHe BUKOHAHHSA

?“blic class Movie " Moge/ItoEMO BUHATOK B reTTepi AJI POKY.
public string Title { get; set; } » Yepe3s BigKk/aaJeHe BUKOHAHHSA (3BEpHEHHS |0 TeTTepa
public float Rating { get; set; } TiJIbKU Npy BUKJUKY Count()) BUHAATOK He MOTpAIJIsIE B
0JI0K try-catch Ta BUKHWJIAETbCA 4OJAaTKOM.
int _year; Iy A AOA
public int Year { » [IpoTe npu 3actocyBaHHi ToList() cipaitoe 06pOOHHUK.
get
{ class Program
throw new Exception("Error in Movie.Year getter!"); {
Console.WritelLine($"Returning { year} for {Title}"); static void Main(string[] args)
return _year; {
iet var query = Enumerable.Empty<Movie>();
{ try
_year = value; {
) } query = movies.Where(m => m.Year > 2000);
¥
- catch(Exception ex)
{
Console.WriteLine(ex.Message);
¥
®
Console.Writelizard ooe —nrne i Console.WriteLine(query.Count());

return _year;

System_Exception: "Error in Movie.Year getter!”

P MNapameTpbl MCKAOUEHUIA ] }
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[loToKoBIi (streaming) onepaTtopu LINQ

* Where() — npukJaj IoTOKOBOTO oliepaTopa.
= [IoTOKOBI omepaTopH He 3YUTYIOTh BCe JPKEPeJsIo JaHUX NepeJ redHepyBaHHAM (yield) esieMeHTIB.

" Y MOMEeHT BUKOHAHHS IOTOKOBHUH ONepaTOpP BUKOHYE OMepalilo 0 KOKHOT0 eJIeMeHTa JpKepeJsa JaHUX Mif yac
3YMTYBaHHA LILOTOT €JIeMEeHTY Ta noBepTac (yields) eJleMeHT, AKIO TOH JOPEYHUA.

* [loToKOBHM OomepaTop NPOAOBXKYE 3UATYBATU €JIEMEHTHU JiKepeJia JaHUX, TOKU Pe3yJbTYIOUYUN eJIEMEHT MOXeE
dopmyBaTuch. To6TO GiJibllle OAHOTO eJIEMEHTA JAaHUX MOXKE 3YUTYBATUCh, 1100 CGOPMYyBaATH PE3YJIbTYIOUNMN
eJIEMEHT.

* 3aKOMEHTYEMO B NPUKJIaAl BUKIUK query.Count().

= Mu npoxoguMo oAuH GisibM 3a pas, nepeBipsIEMO BiINOBIAHICTb KPUTEPIIO, @ MOTIM 3HOBY BUKJIHMKaeMO Where()
JlIs1 HACTYNHOTO PiyibMy.

var query = movies.Where(m => m.Year > 2000);
//Console.WriteLine(query.Count());

[N C:\Users\puasson\source\repos\LingSamples\Queries\bin

Returnin
var enumerator = query.GetEnumerator(); The Da
while (enumerator.MoveNext())

{
Console.WriteLine(enumerator.Current.Title);
}

24.11.2020 @Mapuenko C.B., Y/IBK, 2020 19



HenoTokogi (non-streaming) onepatopu LINQ

* OrderByDescending() — npuKJ/iaJ, HEIOTOKOBOTO OllepaTopa.

* HemoToKoOBi onepaTopu MOBHHHI 3UMTYBaTH BCe /DKEPEJIO JaHUX MepPeJi MOXKJIHUBICTIO 3TreHepyBaTH
pe3yJIbTYIOUHU eJleMeHT.

" YV 110 KaTeropir NOTPaIIsgsiTh oneparlil COpTyBaHHS Ta rPyNnyBaHHS.

=" YV MOMEHT BUKOHAHHSl HEMOTOKOBI ONlEpPAaTOPH 3alIUTy 3YUTYIOTh BCe KEPEJIO JaHUX, 30epiraroTb KOro B
CTPYKTYPY JlaHUX, BUKOHYIOTb Ollepallilo Ta FeHEePYIOTh Pe3YJbTYH04i eJIEMEHTH.

= 3actocyemo OrderByDescending() — BUBiz Jewj0 3MiHUThCA.

» Mu nepersisieMo BCI ¢pisibMu J10 TOro, K 3aUT MOYHe POpMyBaTHU pe3yJibTaT.

Po6oTa noai6Ha s0 HeraiiHoro BUkKoHaHHA (1K ToList()), mpoTe HacnpaB/i € Biik/1a/leHUM BUKOHAHHSIM.
» Akuio 3akoMeHTyBaTH IIUKJ while, HiYoro He Oyze BUBeA€eHO.

» HenoTokoBi onepaTopu epeKTUBHO NPALOIOTH Mic/s QiibTPyBaHHSA JJaHUX (3MeHIIIeHHsI Habopy).

var query = movies.Where(m => m.Year > 2000)
.OrderByDescending(m => m.Rating); B C\Users\puasson\source\repos\LingSamples\Queries\bin\

var enumerator = query.GetEnumerator();
while (enumerator.MoveNext())

{

}
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Console.WriteLine(enumerator.Current.Title);




Kinacugikania crangapraux LINQ-onepaTopis

CTaHAapTHUH omepaTop

Buxiguui tTun

Heraline BUKOHaHHA

Bigk/iageHe n0OTOKOBE BUKOHAHHS

Bigk/iageHe HENOTOKOBe BUKOHAHHS

Aggregate TSource X
All Boolean X
Any Boolean X
AsEnumerable IEnumerable<T> X
Average Single numeric value X
Cast IEnumerable<T> X
Concat IEnumerable<T> X
Contains Boolean X
Count Int32 X
DefaultIfEmpty IEnumerable<T> X
Distinct IEnumerable<T> X
ElementAt TSource X
ElementAtOrDefault TSource X
Empty IEnumerable<T> X
Except IEnumerable<T> X X
First TSource X
FirstOrDefault TSource X
GroupBy IEnumerable<T> X
GroupJoin IEnumerable<T> X X
Intersect IEnumerable<T> X X
Join IEnumerable<T> X X
Last TSource X
LastOrDefault TSource X
LongCount Int64 X
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https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.aggregate
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.all
https://docs.microsoft.com/en-us/dotnet/api/system.boolean
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.any
https://docs.microsoft.com/en-us/dotnet/api/system.boolean
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.asenumerable
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.average
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.cast
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.concat
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.contains
https://docs.microsoft.com/en-us/dotnet/api/system.boolean
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.count
https://docs.microsoft.com/en-us/dotnet/api/system.int32
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.defaultifempty
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.distinct
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.elementat
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.elementatordefault
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.empty
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.except
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.first
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.firstordefault
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.groupby
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.groupjoin
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.intersect
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.join
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.last
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.lastordefault
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.longcount
https://docs.microsoft.com/en-us/dotnet/api/system.int64

ITepyBaHHA MO0 KOJIEKIIAX

CTa”HZapTHUU ollepaTop

BuxigHuy Tyun

Heraline BUKOHAHHSA

BigknageHe moTOKOBe BUKOHAHHS

BigknageHe HeMOTOKOBE BUKOHAHHS

Max Yucnose 3HaueHHs, TSource yu TResult X
Min YucnoBe 3HaueHHs, TSource uu TResult X
OfType IEnumerable<T> X
OrderBy IOrderedEnumerable<TElement> X
OrderByDescending IOrderedEnumerable<TElement> X
Range IEnumerable<T> X
Repeat IEnumerable<T> X
Reverse IEnumerable<T> X
Select IEnumerable<T> X
SelectMany IEnumerable<T> X
SequenceEqual Boolean X
Single TSource X
SingleOrDefault TSource X
Skip IEnumerable<T> X
SkipWhile IEnumerable<T> X
Sum Single numeric value X
Take IEnumerable<T> X
TakeWhile IEnumerable<T> X
ThenBy IOrderedEnumerable<TElement> X
ThenByDescending IOrderedEnumerable<TElement> X
ToArray Macus TSource X
ToDictionary Dictionary<TKey,TValue> X
ToList IList<T> X
ToLookup ILookup<TKey, TElement> X
Union IEnumerable<T> X
Where IEnumerable<T> X



http://diranieh.com/NetDataStructures/NET/Collections.htm
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.max
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.min
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.oftype
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.orderby
https://docs.microsoft.com/en-us/dotnet/api/system.linq.iorderedenumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.orderbydescending
https://docs.microsoft.com/en-us/dotnet/api/system.linq.iorderedenumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.range
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.repeat
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.reverse
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.select
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.selectmany
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.sequenceequal
https://docs.microsoft.com/en-us/dotnet/api/system.boolean
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.single
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.singleordefault
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.skip
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.skipwhile
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.sum
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.take
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.takewhile
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.thenby
https://docs.microsoft.com/en-us/dotnet/api/system.linq.iorderedenumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.thenbydescending
https://docs.microsoft.com/en-us/dotnet/api/system.linq.iorderedenumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.toarray
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.todictionary
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.dictionary-2
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.tolist
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ilist-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.tolookup
https://docs.microsoft.com/en-us/dotnet/api/system.linq.ilookup-2
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.union
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1
https://docs.microsoft.com/en-us/dotnet/api/system.linq.enumerable.where
https://docs.microsoft.com/en-us/dotnet/api/system.collections.generic.ienumerable-1

3anuT A0 TEOPETUYHO HECKIHYEHHOr0 J)KepeJia JaHUuX

" 3[IMCHIOETHCA 3 BUKOPUCTAHHAM TUIBKU IIOTOKOBUX ONEPATOPIB.
» Jlogamo B ka1ac MyLinq MeTo/ AJis TeHepyBaHHS HECKiHYEHHOI IIOC/IiIOBHOCTI BUMTaJKOBUX YHCEI:

public static IEnumerable<double> Random()

{
var random = new Random();
while (true)
{
yield return random.NextDouble();
}
}

» Y meTozi Main() 3anuiieMo KoJ, askui Bubupatume 10 BunagkoBux yrces (YHUKHEHHSI HeCKiHUeHHOI reHepallil
yuces), ki 6inbmri 3a 0.5.

[N C\Users\puasson\source\repos\LingSamples\Queri

var numbers = MyLinqg.Random().Where(n => n > 0.5).Take(10);
foreach (var number in numbers)

{
}

Console.WritelLine(number);
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[Ipo 110 NOTPIGHO NaM’ATATH

* BukopucrtoBy#uTe npocrip imeH System.Ling a5 3actocyBanHs LINQ.,
= LINQ API BKJt0Ya€ 2 0OCHOBHMX CTaTUYHUX KJiach: Enumerable Ta Queryable.

* CtaTuyHUU Kaac Enumerable MicTUTh MeTOIM pO31IUPEHHS, SIKi peasi3yl0Th iHTepdeuc
IEnumerable<T>.

* Tun IEnumerable<T> KoJieKLi# € in-memory KoJeKIier Ha 3pa3ok List, Dictionary, SortedList,
Queue, HashSet, LinkedList.

= CtaTM4YHMH KJac Queryable BK/II0O4Ya€ MeTOM PO3LIMPEHHA, AKi peaisyloTh iHTeppenc
IQueryable<T>.

* BiggaseHun nocradyanbHUK AaHuX (Remote query provider) peanisye IQueryable, 30kpema
Ling-to-SQL, LINQ-to-Amazon To1o.
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NAKYIO 3A YBATY!

HactrynHe 3anuTaHHA: PiibTpyBaHHA, BHOPSAAKYBAHHS Ta NPOEKTYBAHHA AAHUX
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