JlaGopaTopHas padora 1o reme
«Komnekiun, o606menus, LINQ»

1. UccnenyiiTe HCXOIHBIN KO IpUMeEpa:

1.1 Kakum o6pa3om B si3pike C# ncrnomaszyercst 00001eHns?

1.2 Yro pmenmaer KIIOUEBOE CIOBO «Where» mpu ompeneneHun Kiacca
HumanContainer?

1.3 JInst kakoii nenu kiaace Human peanusyer uatepdetic IComparable? Uro
OTHCHIBACT JTAHHBIN HHTEpDEic?

1.4 O0bsicuuTe HaszHadenue wuHTepderica IEnumerable. Kakume wmerompl
NPUIETCS peanu30BaTh JUJIsI TOrO, YTOOBI BOCIOJB30BATHCS JTAHHBIM
uHrepdeiicom?

1.5 Yto Takoe «Hrteparop». Kakoit mHTEepdeiic omuchiBaeT CBOWCTBA U
noBesieHne o0bekTa-urepaTopa? OOBICHUTE MPUHIHUIT pabOThl UTEPATOPOB B
s3pike CH.

1.6 TlosicauTe mpuHIMNI pabOTHI HHIEKCATOPA.

1.7 Jlnsa yero ucnoiib3yercs sI3bIK MHTErPUPOBAaHHBIX 3anpocoB (Language
Integrated Query)?

1.8 IlpuBeauTe pUMEpP OTIOKECHHBIX 3alPOCOB M TEX, YTO BBITOIHSIOTCS
cpasy, B s3bike LINQ;

1.9 B ueM npenmMyIiecTBa OTI0KEHHBIX 3aITPOCOB?

1.10 Kakum o6pazom LINQ ucnons3yeT 1aMOaa-BeIpaskeHus?

1.11 OO®wsacuute npunmmn padbotsl Becex LINQ-omnepartiuii, HCIonb30BaHHBIX
B IIpUMEDE.

2. Cozmaiite o6o6menHsrii kmacc CollectionType<T>. Omnpeaenuts B Kiacce
KOHCTPYKTOPBI, IECTPYKTOP, METOMbI JOOABICHUS W yAAJICHUS DJIEMEHTOB, JAPYTUE
HEOOXOMMBbIE METOJIBI U, €CTIN TpeOyeTcs, meperpykeHHsle onepanun. OnpenenuThb
uHaekcatopel W cBoictBa. CollectionType MoxHO peanu3oBaTh Ha OCHOBE
cranmapTHbIX kojutekmwmid (List, Stack, Array u T.1.). He 3a0biBaiiTe mpo oOpaboTKy
VCKJIFOUCHUM.

3. Bo3pMmure, co3nannbiii Tum (Kiacc) u3 gabopatopHoit Ne2, u peanu3oBaTth B HEM
untepdeiic IComparable<T>. Wcnonb3yiiTe gaHHBIA KJIAacC B KauecTBE MapameTpa
Bamiero o0oOmenHoro kiacca. (Co3maliTe HECKOJBKO KOJUIEKIIMK. BrIToOmMHNTE
coxpaHenue B (aits, copTupoBky, LINQ-3anpockl B COOTBETCTBUY ¢ BAPUAHTOM.

4. Boimontaute Heckoibko cnokHbiX LINQToObject 3ampocoB (MuHEMYyM 5) K
KOJUIEKLIUM OOBEKTOB, HCIOJIb3Ysl OJHOBPEMEHHO OoJiee Tpex omepauuil (mpumep:
where + select + orderBy, first + any + min).

5. Co3naiite 000OMIEHHYIO CTaHAAPTHYIO KOJJICKIIMIO U3 TIPOCTPAHCTBA HWMEH
System.Collections yka3aHHyio B BapraHTe CO CTPOKAMH U BBIIOJHUTE BBOJI-BBIBOJI,
coxpaHeHue B (pailsl, MOMCK CTPOK, COAEpPKAUIUX OINpPEACIICHHOE 3HAUYE€HUE, MOACUET
KOJIMYECTBA CTPOK JUTMHBI N, COPTUPOBKY B BO3PACTAIOIIEM U YOBIBAIOIIEM MOPSIJIKE.



BapuaHTsl:

Bapuanr

3aganue

1,8

co3natb MaccuB 00bekToB CollectionType, 3ampockl — HallTu
KOJUISKIIUM pa3Mepa N; HaWTH MaKCUMaJlbHYI0) W MHUHUMAJIbHYIO
KOJUIKIIMIO B MAacCHUBE IO KOJUYECTBY 3yeMeHTOB. OOoOiieHHas
kosutekuus — LinkedList<T>
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co3gath MaccuB 00bekToB CollectionType, 3ampockl — HallTh
KOJUIEKIIMKA C OTPHUIATEIbHBIMH JJIEMEHTaMH (BBIOpaTh JH000E TOJe
00BbeKTa), HAWUTH MAKCUMAJIbHYI0O ¥ MHHHUMAIbHYIO KOJUICKIIUIO B
MacCHUBE, COJEp)KAIlyl0  yKa3aHHBIM  3nmeMeHT. OOoOmIeHHAs
kosuteknus — Dictionary<T>,
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co3natb MaccuB 00bekToB CollectionType, 3ampockl - HailTH
KOJINYECTBO KOJUIEKIIMM PpaBHBIX 3aJaHHOMY pa3Mepy, HaWTH
MaKCUMaJbHYI0 U MUHUMAJIbHYIO KOJUIEKIMIO B MaccuBe. O0o0meHHas
KoJutekiust — List<T>
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co3nath MaccuB 00bekTOoB CollectionType, 3ampocbl - HailTu
KOJIMYECTBO KOJUICKIIMHA, COJEP)KAIUX TOJBKO 2 3JeMeHTa, HaWTh
MaKCHMaJIbHYI0 1 MUHUMATBHYIO KOJUICKIIMIO B MACCHUBE TI0 33JaHHOMY
3HAUYEHUIO TOJIs1 00beKTa (MOXKHO BHIOpaTh Jitoboe moie). O6o0IeHHas
kosutekus — List<T>
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co3gath MaccuB 00bekTOB CollectionType, 3ampockl - HailTH
KOJIMYECTBO KOJUICKLMM, COAEPKAIIMX YKA3aHHBIM JJIEMEHT, HaWTH
MaKCUMAJIbHYIO KOJUICKIIMIO, COJEPKAIyl0 YyKa3aHHBIA 3JIEMEHT.
O06o06menHas koyuieknus — Dictionary<T>.

6, 13

co3nath MaccuB 00bekTOoB CollectionType, 3ampockl - HailTH
KOJIMYECTBO KOJUICKIIMH, COAEpIKAIMX 3aJaHHOE 3Ha4YcHHUE (BHIOpATh
mo0oe moje 00beKTa), HAaWTH MaKCHMAJIbHYI0 W MHHHUMAIbHYIO
KOJUIEKIHMIO B MaccuBe. O0001eHHas kosuiekius — LinkedList<T>

7,14

co3nath MaccuB 00bekTOoB CollectionType, 3ampocel - HailTH
KOJIMYECTBO KOJUICKIIMH, CyMMa KOTOpPBIX OOJbIIEe YKa3aHHOTO
3Ha4YeHus (JJIsI CYMMHPOBAHUS BbIOpATh 000 10JIe 00BEKTA), HAUTH
MaKCUMaJlbHYI0 U MUHUMAJIbHYIO KOJUIEKIMIO B MaccuBe. O0o01eHHas
koJutekius — ArrayList<T>

Hcxoaubiid Ko mpuMepa:

{

{

using System;

using System.Collections;

using System.Collections.Generic;
using System.Ling;

namespace Lab4

class Program

static void Main()
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stl = new Student

Weight = 60,
Height = 190,
FirstName = "Marie",

LastName = "Little",
University = "BSTU"

st2 = new Student

Weight 54,

Height = 172,
FirstName = "Sue",
LastName = "Jackson",
University = "BSTU"

st3 = new Student

Weight = 54,
Height = 181,
FirstName = "Lance",

LastName = "Knight",
University = "BSU"

st4 = new Student

Weight = 78,
Height = 184,
FirstName = "Lance",

LastName = "Stepth",
University = "BSU"

st5 = new Student

Weight = 81,

Height = 184,
FirstName = "Wesley",
LastName = "Jackson",
University = "BSTU"

wrl = new Worker

Weight = 67,

Height = 190,
FirstName = "Douglas",
LastName = "Collins",
Salary = 578.4

wr2 = new Worker

Weight = 67,

Height = 190,
FirstName = "Lynn",
LastName = "Gibson",
Salary = 976.5




var wr3 = new Worker

{
Weight = 55,
Height = 172,
FirstName = "Olivi",
LastName = "Smith",
Salary = 493

s

var containerl = new HumanContainer<Human> { st1, st2, wrl, wr2 };
containerl.Remove(wr2);

containerl.Remove(stl);

//containerl[-1] = st1;

//containerl[6] = sti1;

//containerl[1l] = st1;

foreach (var human in containerl)

{
}

Console.WriteLine(human.ToString());

var container2 = new HumanContainer<Human>();
container2.Add(st3);
container2.Add(st4);
container2.Add(st5);
container2.Add(wr3);

container2.Sort();

foreach (var human in container2)

{
¥

Console.WriteLine(human.ToString());

var list = new List<HumanContainer<Human>>();
list.Add(containerl);
list.Add(container2);

//orderBy
Console.WriteLine("\nLing To objects: OrderBy, ThenBy");
var orderRes = containerl.OrderBy(h => h.Height).ThenBy(h => h.Weight);
foreach (var human in orderRes)
Console.WriteLine(human);

//where
Console.WriteLine("\nLing To objects: Where");
var whereRes = containerl.Where(h => (h.Height > 170 && h.Weight >= 58) ||
h.FullName.StartsWith("L"));
foreach (var human in whereRes)
Console.WriteLine(human.ToString());

//select

Console.WriteLine("\nLing To objects: Select");

var selectRes = containerl.Select((h, i) => new { Index =i + 1,
h.FullName });

foreach (var el in selectRes)

{

Console.WriteLine(el);
¥
//selectMany

Console.WriteLine("\nLing To objects: SelectMany");
var selectManyRes = containerl.SelectMany(h => h.FullName.Split(' "));
foreach (var el in selectManyRes)

Console.WritelLine(el);




//Skip

Console.WriteLine("\nLing To objects: Skip");
var skipRes = containerl.Skip(2);

foreach (var human in skipRes)

{

Console.WriteLine(human);
}
//SkipWhile

Console.WriteLine("\nLing To objects: SkipWhile");
var skipWhileRes = containerl.SkipWhile(h => h.Height < 190);
foreach (var human in skipWhileRes)

{

Console.WriteLine(human);
}
//Take

Console.WriteLine("\nLing To objects: Take");
var takeRes = containerl.Take(2);
foreach (var human in takeRes)

{

Console.WriteLine(human);
}
//TakeWhile

Console.WriteLine("\nLing To objects: TakeWhile");
var takeWhileRes = containerl.TakeWhile(h => h.Height < 190);
foreach (var human in takeWhileRes)

{

Console.WriteLine(human);
¥
//Concat

Console.WriteLine("\nLing To objects: Concat");
var concatRes = containerl.Concat(container2);
foreach (var human in concatRes)

{

Console.WriteLine(human);
}
//GroupBy

Console.WriteLine("\nLing To objects: GroupBy");

var groupByRes = concatRes.Where(h => h is Student).GroupBy(h =>
((Student)h).University);

foreach (var group in groupByRes)

{
Console.WriteLine($"Group: {group.Key}, Count: {group.Count()}");
foreach (var human in group) Console.WriteLine(human);

}

//First

Console.WriteLine("\nLing To objects: First");
var firstRes = concatRes.First(h => h.FullName.Length > 12);
Console.WriteLine(firstRes);

//FirstOrDefault
Console.WriteLine("\nLing To objects: FirstOrDefault");
var firstOrDefRes = concatRes.FirstOrDefault(h => h.FullName.Length > 14);
if (firstOrDefRes != null)
Console.WriteLine();

//DefaultIfEmpty
Console.WriteLine("\nLing To objects: DefaultIfEmpty");
var defaultIfEmptyRes = container2.Where(c => c.FirstName == "Eleanor")




.DefaultIfEmpty(new Human

{
FirstName = "Eleanor",
LastName = "Fuller"

o)

LFirst();

Console.WriteLine(defaultIfEmptyRes);

//Min

Console.WriteLine("\nLing To objects: Min");
var minRes = containerl.Min(h => h.Weight);
Console.WriteLine(minRes);

/ /Max

Console.WriteLine("\nLing To objects: Max");
var maxRes = containerl.Max(h => h.Height);
Console.WriteLine(maxRes);

//3Join

Console.WriteLine("\nLing To objects: Join");

var joinRes = containerl.Join(container2, o => o.Height, i => i.Height,
(o, i) => new Human

{

+ i.FirstName,
+ i.LastName,

FirstName = o.FirstName +
LastName = o.LastName + " "
Height = o.Height,
Weight = (o.Weight + i.Weight) / 2
1)
foreach (var human in joinRes)
Console.WriteLine(human);

//GroupJoin
Console.WriteLine("\nLing To objects: GroupJoin™);
var groupJoinRes = container2.GroupJoin(container2, o => o.Height, i =>
i.Height, (o, i) => new
{
FullName = $"{o.FirstName} {o.LastName}",
Count = i.Count(),
TotalWeight = i.Sum(s => s.Weight)
1

foreach (var human in groupJoinRes)

{
Console.WriteLine($"{human.FullName}: Count = {human.Count},
TotalWeight: {human.TotalWeight}");

}

//A1ll and Any
Console.WriteLine("\nLing To objects: All/Any");
var allAnyRes = list.First(c => c.All(h => h.Height > 160) && c.Any(h => h
is Worker))
.Select(h => h.FirstName)
.OrderByDescending(s => s);

foreach (var name in allAnyRes)
Console.WriteLine(name);

//Contains

Console.WriteLine("\nLing To objects: Contains");

var containsRes = list.Where(c => c.Contains(wr3))
.SelectMany(c => c.SelectMany(h => h.FullName.Split(' ')))
.Distinct()
.OrderBy(s => s)
.ToList();




foreach (var name in containsRes)
Console.WriteLine(name);

}
catch (Exception ex)
{
Console.WriteLine(ex.Message);
}
}
}
public interface IHuman
{
string FirstName { get; set; }
string LastName { get; set; }
int Height { get; set; }
double Weight { get; set; }
}
public class Human : IHuman, IComparable<Human>
{

#region Propeties

public string FirstName { get; set; }
public string LastName { get; set; }
public int Height { get; set; }
public double Weight { get; set; }

public string FullName

{

get { return string.Format("{@} {1}", FirstName, LastName); }
}
#endregion

#region Methods

public int CompareTo(Human other)

{

return string.Compare(other.FullName, FullName,
StringComparison.InvariantCultureIgnoreCase);

}

public override string ToString()

{

return string.Format("Class Human: \n FullName: {0}, Height: {1}, Width: {2}",
FullName,
Height, Weight);
}
#endregion

}

public class Worker : Human

{ #region Properties
public double Salary { get; set; }
#endregion

#region Methods

public void DoWork() { }




public override string ToString()

{
return string.Format(
"Class Worker: \n FullName: {@}, Height: {1}, Width: {2}, Salary: {3}",
FullName,
Height,
Weight,
Salary
)3
}
#tendregion
}
public class Student : Human
{
#region Properties
public string University { get; set; }
#endregion
#region Methods
public void DoStudy() { }
public override string ToString()
{
return string.Format(
"Class Student: \n FullName: {@}, Height: {1}, Width: {2}, University:
{3}",
FullName,
Height,
Weight,
University
)
}
#endregion
}

public class HumanContainer<T> : IEnumerable<T> where T : Human
{

#region Fields

private readonly List<T> _container;

#endregion

#region Constructors

public HumanContainer()

{

_container = new List<T>();
}
#endregion

#region Properties

public int Count
{

}

get { return _container.Count; }




#endregion
#region Indexers

public T this[int index]

{
get
{
if (index < @ || index >= Count)
throw new IndexOutOfRangeException();
return _container[index];
}
set
if (index < @ || index >= Count)
throw new IndexOutOfRangeException();
_container[index] = value;
}
}
#endregion

#region Methods

public T GetByName(string name)

{
return
_container.FirstOrDefault(
h => string.Compare(h.FirstName, name,
StringComparison.InvariantCultureIgnoreCase) == 0);
}
public void Add(T human)
{
_container.Add(human);
}
public T Remove(T human)
{
var element = _container.FirstOrDefault(h => h == human);
if (element != null)
{
_container.Remove(element);
return element;
}
throw new NullReferenceException();
}
public void Sort()
{
_container.Sort();
}
public IEnumerator<T> GetEnumerator()
{
return _container.GetEnumerator();
}

IEnumerator IEnumerable.GetEnumerator()

{

return GetEnumerator();




}

#endregion




