IIpakTukym 3. COCTaBHbIE TUIIbI JAHHBIX.
1. Kiracc Array

1.1. TeopeTuyeckue cBegeHUuA

Bo MHOrMX MpHII0KeHUAX TpeOyeTCsl CO3/1aBaTh IPYMIIbI CBA3aHHBIX 00BEKTOB U YIPABIATH STUMHU
rpynnamu. CyliecTByeT /iBa criocoda rpynnupoBKH 0ObEKTOB: CO3/1aTh MaCCUB OOBEKTOB U CO3/1aTh

KOJIJICKIHIO.

MaccuB — 3TO CTPYKTYypa JaHHBIX, COIepKallasi HECKOJIbKO MEPEMEHHBIX OJTHOTO TUMa. MaccuBbI

OOBABIISIIOTCS CO CICAYIOIIUM THUIIOM.

MaccuB — HabOp 0OHOMUNHBIX KOMIIOHEHTOB (3JIEMEHTOB), PACIIOJIOKEHHBIX B MAMSTH
HENOCPEACTBEHHO JIPYT 3a APYroM, JOCTYN K KOTOPBIM OCYIIECTBIIIETCS 10 uHOekcy (MHeKkcaM). MaccuB

SBIIIETCSL CTPYKTYPOU C npouU38016HbIM OOCHYHOM.

Pa3MepHOCTb MacCCHuBa — KoJuvyecmeo MH@@KCOG, HeO6XOI[I/IMOG AJIs OAHO3HAYHOI'O AOCTYIIA K

AIIEMEHTY MACCHBA, 3a0Aencsi 8 MOMEHM 00bABIEeHUSL MACCUBA.
Tun_paHHeix [] vmA_mMaccuBa = new Tun_paHHbIX [Pa3smepHocTb_MaccuBal;

KroueBoe ¢cJI0BO new OTBEYAET 3a BRIYMCIICHHE Yncia 0alTOB, HCOOXOMUMEIX JUIS 3aJJaHHOTO
00BEKTa, M BBIJICIICHUE JIOCTATOYHOTO 00hEeMa YIIPABIIIEMON THHAMUYECKON TamMsATH. B nanHoM cimydae
TpeOyeTcst pa3MecTUTh OOBEKT THIa MaccuB. ClenyeT MoHuMaTh, YTO 00BEKTHBIE NepeMeHHbie C# Ha
caMoM Jielie SIBISIOTCS cChlIKamuy Ha OOBEKT B MaMsTH, a He (PaKTUYECKUMHU O0OBEKTAaMU U CChUIAIOTCS Ha
YHHUKAJIbHBI 00BEKT, pa3MEIIeHHBIN B TMHAMUYECKON MaMSITH.

[Ipumepsr:

MoXHO OOBSIBUTh MACCUB M3 TIATH LEIIBIX YHCEIT:

int[] array = new int[5];

MaccuB COJIepKUT JIEMEHTHI ¢ array [ 0] mo array[4]. OmepaTop New CITy>KUT JJIs CO3TaHUS
MacCHBa ¥ MHUITHAIHM3AIIMY SJIEMEHTOB MacCHBa CO 3HAYEHUSIMHU 10 YMOJTYaHHI0. B manHOM npumepe
3JIEMEHThI MaCCHBA MHULIMATU3UPYIOTCS 3HaUeHueM 0.

MaccuB, B KOTOPOM XpaHSTCSl CTPOKOBBIE 3JIEMEHTHI:

string[] stringArray = new string[6];

MaccuB MOXXHO WHULUAIIU3UPOBATH IIPpU 00BsBICHNH. B 3TOM CJIy4dac yKa3bIBaTb pa3MCPHOCTb HE

O6$ISaTeJ'H)HO, IMOCKOJIBKY OHa YK€ MPEAOCTaBJICHA 110 YHUCITY 3JICMEHTOB B CITMCKE MHUITHUAIN3 Al
int[] arrayl = new int[] { 1, 3, 5, 7, 9 };
CTpOKOBLII\/'I MaCCHUB MOXHO MHUIHUAJIN3UPOBATL TAKUM KC 06pa30M:
string[] weekDays = { "Sun", "Mon", "Tue", "Wed", "Thu", "Fri", "Sat" };

HpI/I HHULUAJIN3alliuui MaCCUBa IIpu O6TJHBJ'ICHI/II/I MOKHO UCIIOJIB30BATh CICAYIOIMUC COYCTAHUA
KJIQBUIII.
int[] array2 = { 1, 3, 5, 7, 9 };

string[] weekDays2 = { "Sun", "Mon", "Tue", "Wed", "Thu", "Fri", "Sat" };



Mo>kHO 0OBSIBUTH IEPEMEHHYIO MAacCHBa 0€3 MHULIUATN3AIuH, HO MPY IPUCBOECHUH MAacCHBa ATOU

IIEPEMEHHON HY)KHO MCII0JIb30BaTh oneparop new. [Ipumep.

C#

int[] array3;

array3 = new int([] { 1, 3, 5, 7, 9 }; // OK
//array3 = {1, 3, 5, 7, 9}; // Error
Kuaace System.Array

B mnatrdopme .NET Framework maccuBbl peanusyroTcest Kak 3K3eMIUIIphbI Kiacca Array.

Bnaroz[apﬂ HaCJICOAOBaHHUIO OT KjaccCa System.Array, IJIs1 MaCCHUBOB OIIPCACIICHBI BCTPOCHHBIC
MCTOAbI KOIIMPOBaHHWA, ITOHMCKA, O6paHIeHI/I${, COPTHUPOBKH. MaccuBsl MOKHO paccMaTpuBaTb TAKKC KakK

KOJUICKITMH U MCII0JIb30BaTh LUK foreach st mepebopa ero 3JeMEeHTOB.
Hwxe npuBeieHb OCHOBHBIE CBOWCTBA M METOABI Kitacca System.Array:

Tabauya 1. OcnosHble CBOMCTBA U METOJIBI Kilacca System.Array

CBoiicTBO Onucanne
IsFixedSize Bo3sBpaiaer true, eciu MaccuB SBIISIETCS CTATUYECKUM
IsReadOnly Jlis Bcex MacCHBOB BO3BpainacT 3HaucHue false
IsSynchronized BosBpamaer true wim false, B 3aBucuMocTH OT TOro, YCTaHOBJEHA JIK
CHHXPOHH3AIHUS TOCTyIa JUIs MacCHBa
Length Yucio 31eMEHTOB B MaCCHBE
Rank Pa3mepHoCTh MaccuBa
Meton Onucanne
BinarySearch BrHapHBII TONUCK AIIEMEHTOB
Clear BeImonHAeT WMHUIMANM3AIMIO  DJIEMEHTOB. UHWCIIOBBIE AJIEMEHTHI  CTAHOBATCS
HYJICBBIMH, & CTPOKOBbIe NpuHUMatoT 3Hauenue Null
Copy(Array, Konmpyer nuama3oH s5eMeHTOB U3 MaccuBa Alfay, Ha4MHAS C TIEPBOTO DIIEMEHTa, U
Array, Int32) BCTaBJISIET €r0 B Apyroil maccus Array, Takke HauMHas ¢ MepBOro s>nemMeHra. J{nuHa
3aJ1aeTCs Kak 32-pa3psTHOE MEJI0e YHCIIO.
Copy KonmpoBaHue yacTi WiiH BCETO MacCHBa B IPYTOil MaccuB
CopyTo Konmpyrorest Bce aneMeHTsl OAHOMEPHOTO MacCUBa B APYrol OJHOMEPHBINA MacCHUB,
HayMHas C 33J]aHHOTO MHAEKCa
IndexOf WHpekc nepBoro BXOKAEHUs 00paslia B MACCUB
LastindexOf Wupgekc mocaeIHero BXOkKAeHUs 00pasiia B MacCUB
Reverse «[lepeBopaurBaHme» 0IHOMEPHOTO MaccuBa B 0OpaTHOM IOPSIJIKE
Sort CopTHpOBKa MaccuBa

bonee moapo6HO 0 MeTomax Kimacca Array MOKHO ITOCMOTPETH 3/1€Ch:
http://msdn.microsoft.com/ru-ru/library/system.array%28v=vs.110%29.aspx

1.2. [Ipumep. CBOCTBA U MeTOAbI Kj1acca Array.

Crnenyromuii mpuMep I1EMOHCTPUPYET HCTIOIB30BaHNE HEKOTOPHIX U3 CBOMCTB M METOJIOB Kitacca Array:



http://msdn.microsoft.com/ru-ru/library/k4yx47a1%28v=vs.110%29.aspx
http://msdn.microsoft.com/ru-ru/library/k4yx47a1%28v=vs.110%29.aspx

JIuctuHr Koga 3.1.

using System;
using System.Collections.Generic;
using System.Text;

namespace ArrayDemo

{

class Program
{
static void Main(string[] args)
{
// MaccuB CUMBOJNbHbIX CTPOK
string[] Brands = new string[]
{"BMW",
"Lada",
"Buick",
"Citroen",
"Dodge",
"Ferrari",
"Volvo",
"Fiat",
"Lada",
"Honda",
"Cherokee",
"Lada",
"Fiat",
"Lincoln",
"Mazda",
"Mercedes",
"Mitsubishi",
"Ford",
"Fiat",
"Opel™,
"Ford",
"Pontiac",
"Saab",
"Lada",
"Subaru",
"Suzuki",
"Audi",
"Toyota",
"Volvo"};
// BbiBOA Mapok aBToMobusield B COOTBETCTBUM C MOPSAKOM 3/1EMEHTOB B MaccuBe
Console.WriteLine("3To mMaccuB mMapok aBTomobunei:");

for (int i = @; i < Brands.Length; i++)
Console.Write(Brands[i] + "\t");

Console.Write("\n\n");

// CopTupoBKa 3/1eMEHTOB B 06paTHOM nopsanke
Array.Reverse(Brands);

// BblBOA aBTOMapok

Console.WriteLine("2nemeHTbl MaccuBa B obpaTHoM nopsake:");

for (int i = @; i < Brands.Length; i++)
Console.Write(Brands[i] + "\t");

Console.Write("\n\n");

Console.ReadKey();

}

}

PesynpraT paboThl IPOrpaMMBbI:



e file:fiD:MocobuelExample_Array/Ex_1/bin/DebugfEx_ 1.EXE

OT0 MACCHE MAPOK ABTOMOEMAEH I -
BMY! Lada Buick Gitroen Dodge Ferrari Uolvo Fiat Lada Honda
Cherokee Lada Fiat Lincoln Ma=zda Mercedes Mitsubizhi

Ford Fiat Opel Ford Pontiac Saab Lada Subaru Su=swuki Auwdi

Toyota Uolvo

JAEMEHTH MACCHBA B OGpPATHOM NOpAAKE =

Uoluo Toyota Audi Su=zuki Subaru Lada Saahb Pontiac Ford Opel
Fiat Ford Mitsubishi Mercedes Ma=da Lincoln Fiat Lada
Cherokee Honda Lada Fiat Uolvo Ferrari Dodge GCitroen Buick

Lada BMU!

3aganue 3.1.

1.  Peanusyiite koa npumepa 1 u yoenurech B ero paboTOCIIOCOOHOCTH.

2.  JlobaBbTe CTpOKM KOJAQ, OMPEACISIONIUE KOJIUYECTBO D3JIEMEHTOB B
MacCHUBe

3. JobGaBbTe CTPOKM KOJa, TO3BOJIIONINE OTCOPTHPOBATH (YMOPSAIOYHTH
AJIEMEHTHI MaccuBa a) 1o andasuty oTr A o Z 6) ot Z o A

1.3. [Ipumep. BusyasibHble KOMIIOHEHTHI JJIs1 pa6OThI C MAacCCMBaMHu B popmax

B mpunoxenusx Windows Forms mis  oTOOpakeHHs 3JEMEHTOB — YIOOHO
HCII0JIb30BaTh dJIEMEHT yipasienus ListBox.

Jlnst moGaBieHUsT DJIEMEHTOB MaccwBa B Kojulekiuio ltems mms LiStBoX MoxkHO
HCIIOJIb30BaTh BCIICIYIOMIMMN KOJ:

for (int i=@; i<B.Length;i++)
listBox1.Items.Add(B [i]);

3aganue 3.2.
1. HoGaBbre k pemieHuto HOBbIM mpoekt WindowsForms. Pasmectute Ha Hem
sJIeMeHTHI yripaBienus ListBox u Menu Strip.
2. IlyHKTamMu MEHIO TOJDKHBI OBITH CIIeAyIOIIMEe NeHCTBHS: BhiBecTH (MCXOTHBIN

MmaccuB), OOpaTuTh (epeBepHyTh B 00paTHOM Hopsizike), OTCOPTUPOBATS.

MaccHe

BhIE&CTH

Obpathte

YNOpARCHHTE.

Dodge
Fernari
Walvo
Fiat
Lada
Haonda

Cherokee

Lada

Fiat

Lincoln

tazda

Mercedes

Mitsubishi

Fard

Fiat bs

Pucynok 3.1. DnemeHTs! ynpaBiieHus 1 paboThl ¢ MacCUBaMH



3aganue 3.3

1. JloGaBbTe CTpOKHM B KOJ MpoekTa 3amanue 3.1., 9To0bl MPOAEMOHCTPUPOBATH PAOOTY
MeToa0B LastindexOf, IndexOf.

[Tonckaska: Hanpumep:
Console.WriteLine("B maccuBe Jlagpa ctouT Ha {@} mecTte ", Array.IndexOf(Brands,"Lada")+1);

2. JlopaboTaiiTe MPOeKT TaKKUM 00pa3oM, YTOOBI MOXKHO OBLIIO BHIBECTH COOOIIIEHUE BUA
«YKa3aHHasE MapKa €CTb B CIHCKE» WIM «YKa3aHHOM MAapKM HET B CIIMCKE» IS
J000T0 BBEJIEHHOT'O C KJIAaBUATYpPbl 3HAYEHUS.

1.4. CpaBHeHHe OBICTPOAEHCTBUA PaGOThl BCTPOEHHBLIX METOAOB KJjacca M
METOA0B, CO3JaHHbIX NPOrPaMMHUCTOM.

AJTOPUTM  yMOPSIIOYMBAHKSL MaccuBa (COPTUPOBKH) MOXKET OBITh HAalKCaH
MPOTPaAaMMUCTOM  camMocTOsITeIbHO. CyIlecTBYeT HECKOJIbKO JIETKO JIOCTYMHBIX IS
MMOHUMAaHUsI CIOCOO0B COPTHUPOBKHU: COPTUPOBKA BCTaBKAMH, COPTHUPOBKA «ITy3bIPHKOBASH,
COPTUPOBKa BBIOOpPOM U T.1. OHU MOAPOOHO OMHCAHBI MPAKTHUUYECKH BO BCEX Y4EOHMKax
MIPOTPaAaMMUPOBAHUS U X aJITOPUTMbI HE 3aBUCST OT A3bIKA pEeaTU3aI|H.

VY kimacca Array ectb METOJ SOrt, aJiIfOPUTM KOTOPOTO ONTHUMHU3HPOBAH U BBHIBEPEH
Marematndeckn. C 93TOH TOYKH 3pPEHHS MHTEPECHO TIOCMOTPETh Ha pa3HUILy B
OBICTPOJECHCTBUM.

JlucTuHT MpuMepa CpaBHEHUS IPUBEIACH HIDKE:

3aganue 3.4.
]IpOBepBTC Ha IIPAKTHYCCKOM IIPpUMCPC pa3HUIY B 6HCTpOﬂ€ﬁCTBHH CaMOITNCHBIX
METO/IOB COPTUPOBKM M BCTPOEHHOTO MeToa kiacca Array. Jlyig moimydeHus pesyJibrara
CJIeayeT NCIOJIb30BaTh MAaCCHUBELI JOCTATOYHO 0O0JIBIIIOTO pasMcepa.

Jluctuur xkona 3.2.

using System;

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

using System.Text;

namespace CopTWpOBKa_My3bipbKOM

{

class Program

{

static void Main(string[] args)
{
Random rnd = new Random();
int[] mas = new int[20000];
//for (int i = @; i < 20; i++)
/74
// mas[i] = rnd.Next(1, 100);
// Console.Write("{0} \t", mas[i]);
/1}
// CopTupoBKa MNy3blpbKOM
DateTime start, finish;
double res = 0;
start = DateTime.Now;
for (int i = @; i < mas.Length; i++)
{
for (int j = @; j < mas.Length-1; j++)




if (mas[j] <= mas[j + 1])
{

int d = mas[j];
mas[j] = mas[j + 1];
mas[j + 1] = d;

¥
X

finish = DateTime.Now;

res = (finish - start).Milliseconds;
Console.WriteLine("CopTupoBKa ny3blpbkoMm™);
//foreach(int elem in mas) Console.Write("{@} \t", elem);
//Console.WritelLine();

Console.WriteLine("t1={@} ", res);

DateTime startl, finishil;

double resl = 9;

startl = DateTime.Now;

Array.Sort(mas);

finishl = DateTime.Now;

resl = (finishl - startl).Milliseconds;

Console.WriteLine("t2={0} ", resl);
Console.ReadKey();

2. CTpyKTYypBI

2.1 [TonsaTue

Kpome 6a30BbIX 371€eMEHTApHBIX TUIIOB JAHHBIX U nepeuucieHnii B C# uMeeTcss U COCTaBHOM THIT
JAaHHBIX, KOTOPBII Ha3bIBaeTCs CTPYKTYPOi. CTPYKTYpBI MOTYT COZIEPKATh B ceOe 0ObIYHbIE IEPEMEHHBIE U
MCETOABI.

Jlns mpumepa co3aaaum cTpykTypy Book, B koTopoii OyayT XpaHUThCS TIEpeMEHHbIE ISl Ha3BaHUS,
aBTOpa U roja u3gaanus KHuru. Kpome toro, cTpykrypa OyIeT coaepkarh METO )i BBIBOJIa HH(MOpMAIUU

O KHUI'C Ha KOHCOJIb:

struct Book

{
public string name;
public string author;
public int year;

public void Info()
{
Console.WriteLine ("Kuura '{0}' (aBTop {1}) Oruia m3maHa B {2} rTomy", name,
author, vyear);
}
}

YT00OBI MOKHO OBLIO UCIIOJIB30BAThH NEPpCMCHHBIC U MCTOABI CTPYKTYPhI U3 1000r0 MecTa

MporpaMMbl Mbl CTaBUM Iiepe] NEPEMEHHBIMH 1 METOJ0OM MO,[[I/I(I)I/IKaTop JOCTyIIa public
Mpumep

using System;




namespace Structures

{

class Program

{
static void Main(string[] args)

{

Book book;
book.name = "BomuHa m Mmup";
book.author = "JI. H. TomcTon";

book.year = 1869;

//BriBemeM mMHbOpMaALMI O KHUIEe book Ha 3KpaH
book.Info();

Console.ReadLine () ;

}

struct Book

{
public string name;
public string author;
public int year;

public void Info ()
{
Console.WritelLine ("Kuura '{0}' (aBTop {1}) Owmma wu3masa B {2} rTomy",
name, author, year);
}
}
}

2.2 MaccuB CTPYKTYP

[To cytu crpykrypa Book mpencraBiser HOBBIM THII JaHHBIX. MBI Takke MOXXEM HCIOJIH30BATh

MacCUB CTPYKTYp:

Book[] books=new Book[3];

books[0] .name = "BomHa u Mup";

books[0] .author = "JI. H. TojcTou";

books[0] .year = 1869;

books[1l] .name = "IllpecTymnJeHMe M HakaszsaHue'";
books[1l] .author = "®. M. IocToeBCckum";

books[1l] .year = 1866;

books[2] .name = "Oruwm u meTu";
books[2] .author = "U. C. TypreHer";
books[2] .year = 1862;

foreach (Book b in books)

{
b.Info();

}
K MaccuBam CTpyKTyp HeNb3s TPUMEHUTH cTaHmapTHeii Meron SORTwu3 kmacca

Array, T.K. HeJIb3sl OTCOPTUPOBATH MACCUB, COCTOSIIUN U3 CTPYKTYp, 0€3 yKa3aHus KpUTepus
COpTUpOBKU. Hampumep, Henb3s ynopsaoyuTh AaHHBIE O CTYJIEHTAX, €CJIIM HE yKa3aTh, IO
KaKOMY KPUTEPHIO UAET YHOPSAJOUYUBAHUE: MO0 aipaBUTHOMY MPHUHIMIY N0 (HaMHUIIUAM, WU
M0 CpelHeEMY OaJlTy OLEHOK, WM MO rpymnnaM. MaccuBbl CTPYKTYP COPTUPYIOT MO KaKOMy
6o u3 mnoinei. S3pik C# nMeeT O4YeHb MOIIHOE U 3JETaHTHOE CPEACTBO JJISl PEIICHHUS

mo00HBIX 3a51a4 — s13bIK 3armpocoB LINQ.



2.3. [IpuMepsl UCNIOJIb30BAHUA A3bIKA 3an1pocoB LINQ
SI3BIK 3ampOCOB OYEHb OOIIMPEH, HO JIOCTATOYHO IMOHATEH, MPU ITOM OH H30aBIISICT
Bac OT IPUAYMBIBaHUSI MHOTOLIMKINYECKUX aJITOPUTMOB.

PaccMOTprM HECKOJIBKO MPOCTEHIITNX TPUMEPOB.

1 cnnoco6: Ucnosib3oBaHue 3anpocoB Ling
Ilpumep 1. V3 CTpOKOBOrO MaccuBa BBIOpaTh TOJBKO TE€ 3JEMEHTHI, KOTOpBIC

Ha4YNHAIOTCA C OHpGHCHGHHOﬁ 6yKBI>I.

Jusing System;

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

using System.Text;

-namespace HayancHaa Bykea
{
- class Program
{
- static void Main(string[] args)
{
string[] names = { "Ann", "Peter", "Bob", "Joile", "Ljuse™, "Olga",
rBoris", "Helga", "Bill","Zarra" };

var queryResults =

from n in names

where n.StartsWith("B")

select nj
Console.WriteLine("C 6ykewl B HauuHawTCcA uMeHa: ");
foreach (var k in queryResults)

{
¥

Console.WriteLine(k);

W00% =~ <

OOparute BHUMaHHE:

Moaknto4eHO NPOCTPAHCTBO MMeH using System.Ling;
Cam 3anpoc BbIrIAAMUT TaK:

var queryResults =
from n in names
where n.StartsWith("B")
select n;

PesynbTat 3anpoca — nepemeHHas queryResults UmeT TMN AaHHbIX var. 3TOT TUN NpegHasHadveH gnn
0606LW,eHHOro TMNa nepemMeHHbIX. TUN AaHHbIX 6yAeT camocToATENbHO BbiBpaH KOMMUAATOPOM MO
pe3yabTaTam 3anpoca (YMCNo, CTPOKA, MacCuB CTPOK U T.4.).

from n in names

-- 3Ta KOHCTPYKUUA YKa3biBae€T Ha UCTOYHUK OAHHbIX — MaCCUB (B Hawem cnyqae) WInN KONNEKUUIO,HO HE
eAMHM‘-IHbIVI 06beKT. A nepemeHHaa N NPOCTO nNepemeHHasa, NpuHMmalou.aa noo4yepeaHoO 3Ha4eHNA Kaaoro
N3 31IEMEHTOB 3TOIro nNnepevYncneHuna.

where n.StartsWith("B")

-- 3TO yKa3aHWe yCc/0BUSA, 34eCb MOXKET ObITb ONMCAHO /1tlo60e BO3MOXKHOE Dy1eBCKOE BbipaxkeHue,
NPUMEHUTENbHO K NepeMeHHol n. Hanpumep — ganHa 6onblie 5 cumsonos (where n.Length>5) nau
cofepuT bykBy «a» where n.Contains("a").

select n;




-- bopmumpyem oTobpaHHble 31eMeHTbl B BbIBOPKY. ITa BbIbOpKa ByAeT ABAATLCA Pe3yNbTaTOM Hallero
3anpoca, T.e. 3HayeHnem nepemeHHom queryResults.

3aganue 3.5. Ucnosib30BaHMe 3anpoca AJis 0T60pa JAaHHBIX

Mo npvBeAeHHOMY Bbllle MPUMEPY HaMULIWUTE NPorpamMmmy, Kotopas 6yaeT BbIBOAUTb MMEHA, B KOTOPbIX

coaepxutca 6YKBa, BBOANMAA C K/1aBMNaTypbl MNOZ1Ib30BATE/IEM.

Kak y3HaTh, KaKkue 3anpochl MOXKHO CO3JaTh K ONpeje/IeHHOMY HaG0py AaHHbIX?

Bepuurech k cBoemy mnpoekty. HaGepure freg e names wu
W fI;ReadOrﬂy )

IIOCTaBbTEC TOUYKY. 141 BbI YBUIUTC BCC SEL Issynchronized

Consol|% Join<> B Hau

foreac ¥ Last<> [ Jults)
BO3MOJKHBIC BAapHWAHTHBI B BbIIIAIAaOIIECM CIIMCKC { ;';LastOrDefault“

Length
0 e LonggCount<>

HHTCIIJICKTYAJIbHBIX ITOJCKA30K. } |ﬁmmumh =

names.

2 cnoco6: Ucnosib3oBaHUue MeTOA0B Ling

BbINONHMM Ty e 3a4a4y, HO UCNoJsib3yem ,ﬂ,perVl MeXaHU3M, J'IFIM6,CI,a-Bpra)KeHMe.

Mpumep.
{
static void Main(string[] args)
{
string[] names = { "Ann", "Peter", "Bob", "Joile", "Ljuse", "0Olga",
"Boris", "Helga", "Bill","Zarra" };
var queryResults = names.Where(n => n.StartsWith("B"));
Console.Writeline("C bykesl B HauuHawTca umeHa: ");
foreach (var k in queryResults)
{
Console.WritelLine(k);
}
Console.ReadKey();
}
Kommenapuu:
JIssMO1a-BeIpaKeHHE: var queryResults = names.Where(n =>

n.StartsWith("B"));

Meton Where (n => n.StartsWith("B")) npumeHAeTcAa K Kaxaomy
aneMeHTy MaccuBa names. Kommumsrop ompenenser, uto merox Where moimkeH
BEPHYTh BBIpOKEHHUE THIA SIriNg, a Tak Kak TaKWX 3HAUYCHUH HECKOJIBKO, TO OHU OYyAyT

coOpaHbI B KOJIJICKIIUIO (MACCHB)



3agaHue 3.6. /lo6aBbTe K pelIeHHI0 HOBbIM MPOEKT U UCHbITANTE UCN0/Ib30BaHHE

JIAMOAa-BbIpaKeHU HA IPaKTHUKe.

2.4. YnopsaoyrBaHue (COPTUPOBKH)

U1 B 3TOM ciiyyae MOKHO HCIIOJIb30BATh JIBa BapUaHTa: 3alpochl U MeToAbl. i Toro,
4TOOBI pe3yNabTaThl pabOThl OBUTH Cpa3y BHJHBI, MPOCIEAUTE, YTOOBI B HaOOope UMEH ObLIO
HECKOJIBKO 3HAUEHUI, HAUMHAIOIIMXCS Ha OAHY OYKBY M OHM OBl LIUIM HE B al(aBUTHOM

IMOPAOKE.

1 BapuanT: LINQ-3anpoc

T
static void Main(string[] args)

{
string[] names = { "Ann", "Peter", "Bob", "Joile", "Ljuse", "0lga",
"Boris™, "Helga", "Bill","Barbara","Zarra" };

var queryResults =

from n in names

where n.StartsWith("B")

orderby n

select ny
Console.WriteLine("C 6ykBbl B HauuMHawWTCA uMeHa: );
foreach (var k in queryResults)

{
¥

Console.WriteLine(k);

Console.ReadKey();

2 BapuanT: Metox Ling

static void Main(string[] args)
{
string[] names = { "Ann", "Peter", "Bob", "Joile", "Ljuse", "Olga",
"Boris", "Helga", "Bill" "Barbara" "Zarrg" 1.

var queryResults = names.OrderBy(n => n).Where(n => n.StartsWith("B"));

Console.WriteLine("C bykebl B HaumHawTCcA wmeHa: ");
foreach (var k in queryResults)

{
¥

Console.Writeline(k);

Bo BTOpoM mpmmepe BBIpaKCHHE CTallo Oo0jiee CIOKHO BOCIHPHHHUMATBLCS IS

noHuMaHus. M3=3a 3Toi CJI0KHOCTH YTCHUS OTAAI0OT MPEAOUYTCHUE TTOCTPOCHHIO 3alIPOCOB.

3aganue 3.7. /[lo6aBbTe HOBbIE€ MNPOEKTbl U HCObITAWTE 00a mHpUMepa Ha

NpaKTHKe.
C nomomreio LinQ u crienualibHbIX arperatHeix oneparuii (cM. Tabi.1) MOKHO JIeTKO
aHAJIM3UPOBATh PE3YJIbTAThI 3aIIPOCA HE UCIIOJIb3YSI LINKJIBL.

Tabnuna 1. ArperatHsie onepanuu.



Onepanus Onucanue

Count() KonmgectBo pe3ynbTaToB

Min() MuHuMabHOES 3HAYCHHE cpeau
pe3yJbTaToB

Max() MakcumanbpHOE 3HAYCHUE cpenu
pe3yJbTaToB

Averege() CpenHee 3HaYCHHE PE3YJIbTATOB

Sum() CyMMa  YHCJIOBBIX  3HAYCHHUE  CPEIU
pe3yJbTaToB

[Mpumep: Mmeetcst maccuB u3 6osbmioro komudectBa (100 000) ciaywaliHbIX dwmcel,

BeiOMpaeMbix u3 uHTepBaia [0;1000]. [IpuMeHHM arperaTHbIC COCTOSHUS JJIsi BBIOOPKH

yucen, oonsmmux 500.

®parMeHT IporpamMmbi;

static void Main(string[] args)

{
int[] numbers = new int[100000];
Random rand = new Random(@);
for (Int32 i = @; i < 100000; i++)
{

¥
var gqueryResults =
from n in numbers
where n <= 500
select n;
Console.WriteLine("Kon-so uncen <=500 {@}", queryResults.Count());
Console.ReadKey();

numbers[i] = rand.Next(@, 1000);

Kommentapun: O6palieHre K KOHCTpyKTopy kiacca Random ¢ mapamerpo 0
Random rand = new Random(0);

rapanTupycTt, 4TO BCCraa 6YI[CT BBI3BIBATHCA OAHA M Ta XXC ITOCICAOBATCIHBHOCTD

YHUCCII.

3aganue 3.8. /lopa6oTaiiTe KoJ mpuMepa 2 TakK, YTOObI MPOAEMOHCTPUPOBATH

BBIINIOJIHECHH € BCEX AarperaTHbIX onepaunifl..

PwnN e

Hcnonws3oBanue Ling oberdaer paboTy ¢ KOJUICKIIUSIMH CTPYKTYP.

3aganue 3.9. Ucnosb30BaHue Ling AJis1 pa60ThI € KOJUIEKIIUAMU CTPYKTYP

OnuwwmnTe cTpykTypyCustomer (3akasumk) c nonsmu(int ID, string Country, string City, String Name, int age)
OnuwunTe ANA CTPYKTYPbI OTKPbITbIA MeToa, Print, BbIBOAALLMIM HA SKPaH 3HAYEHUA NoNe.

CuuTaitte u3 dalina gaHHble B cnucoK (List) 3akasumku (Customers) (20anemeHTOB)

Cospaiite 3anpoc Ans BbiBOAA 3aKa3umKoB U3 benopyccnn. 3anpoc byaeTBbIrNageTb NPUMEPHO, TaK:



Var queryResult=
from c in Customers
where c.Country=="benopyccua”
select c;
Console.Writeline(“3aka3unku 13 benopyccun”);
Foreach (Customers c in queryResult)

{

C.Print;

OtcopTupyiite uX nepes BHIBOJOM Ha MeYaTh [0 UMEHaM.

Hcnonb3oBaHne MHOTOYPOBHEBOI COPTHPOBKH.

Ecnu cTpyKTypa IOCTAaTOYHO CIIOXKHAS, @ JAHHBIX MHOIO, TO MOXET NOTpeOOBaThCS
yHOPSA0YMBATh IO HECKOJIBKMM IapaMeTpaM, HalpHuMep, CHadajga IO CTpaHaM, BHYTPH
Ka)XJI0# CTpaHbl MO aji(aBUTy TOPOJIOB, a AJIs KaXKI0T0 Topojia Mo ajipaBUTy Ha3BaHUU.

[TocmoTpuTe Ha 3TOT (hparMeHT:

Var queryResult= customers.OrderBy(c=>c.Country)
.ThenBy((c=>c.City)
ThenBy((c=>c.Name)
select c;

3aganue 3.10. /[loBeauTe NPOEKT C ONHCAHHBIM I[PUMEPOM A0 padoyero

COCTOAHMUA.

3. dailbl.

3.1 IIpocTpancTBO UMeH System.10

@aitn — NOMMEHOBAaHHAs O0OJACTh COBOKYIHOCTH JaHHBIX, PAaCHOJIO)KEHHBIX BO
BHeIIHeH mamsitu. [Ipu Oonbiux oObeMax JaHHBIX MOBTOPHOE BBEACHUE MX MPHU KaXKIOM
HOBOM 3alyCKe He lejecoo0pa3Ho M yToMmuTelbHO. Kpome TOro, BbIBOA pe3yJjibTara B
OOJBIITMHCTBE TIPOTPAMM TOXKE YKEJIATeITLHO OCYIIECTBIISITH BO BHEIITHUMA (Daiir.

PaccmMoTpyiM  BO3MOXKHOCTh 3allUCM W UYTEHUS MOTOKAa CHUMBOJIOB (CTpOK),
NpeACTaBICHHBIX B KomupoBke Unicode. Jlns 3Toro OYAyT HCHOJIB30BATHCSA KIIACCHI
StreamWriter u StreamReader. [[ist paboThI ¢ TOTOKaMH B MEPBYIO O4Yepeb HEOOXOAUMO
MOAKIIOUUTE OubMoTeky System.lO;

Using System.l1O;

[IpoctpancTtBo umeH System.lO coaepXUT Bce HEOOXOIUMBIE KJIACChI, METOABI U
CBOMCTBA JIJIsl MAHUITYJISIIUH ¢ Katamoramu u ¢aiinamu (B Tabnune 1 mpuBeaeHbl OCHOBHBIC
KJIaCCHhI).



Tabmana 2.

Knacc MpumeHeHne

Binary Reader n Writer YTeHne 1 3anncb NPOCTbIX TUMOB AaHHbIX

Directory, File, CospaHve, yaaneHne u nepemelleHne davnoB u aupektopuid. NonyyeHne noapoGHOn
DirectoryInfo u Filelnfo UHopMaLum o hanax, npu NOMOLLY CBOWCTB, ONpeAeneHHbIX B 3TUX Knaccax.

FileStream HocTyn k dhannam NoToKoBbIM Cnocobom

MemoryStream JocTyn K faHHBIM XpaHALWUMCS B MaMATK

StreamWriter " UTeHne 1 3anncb TEKCTOBON MHpopmaLmu
StreamReader

StringReader " YTeHune 1 3anncb TEKCTOBOM MHGpOpMaLMK 13 cTpokoBoro bydepa
StringWriter

3.2 3anucb 8 mekcmoaswlil paiin

Jns 3anucu B (aiin HyXKHO CHayana co3laTh (aila ¥ OTKPBITH HOTOK JUIsl pabOThl C HUM
StreamWriter sw = File.CreateText("test.txt");

3neck ObUT co3maH MOTOK SW, a mpu momomu merona File.CreateText("'test.txt™) cosman daiin
«test.txt»(Io yMOTYaHUIO COXpaHseTcst B manky Debug coxpaHeHHOT0 MPOeKTa).

[Tociie TOro Kak MOTOK ObLT OTKPHIT, MOXKHO 3alHChIBATH B HErO0 TEKCTOBBIC CTPOKU HCIONB3YS
metonsl Write m WriteLine

sw.WriteLine("Moii nepBsiii daiin co3nanblii B C#");

Ho ecnu ceituac, mocne 3amycka mporpaMMebl, MPOBEpUTH (paiin, TO Mbl YBUIUM, YTO OH MYyCT. DTO
HOpMalIbHO. JlaHHBIE HE TOSBATCS B (aiijie 10 TeX Mop, Moka He OyAeT 3aKphIT MOTOK sw. [lemaercs 310 ¢
nomoinkio meroaa Close: sw.Close();

Tenepb mocne 3amycka MOXHO YBHAETh, UTO B (ailyie MosIBUIACh CTPOKA BBEJIEHHOTO TEKCTA.

Beime 6n11a paccMoTpena curtyainus, korja (aiin He cymecTBoBan panee. Ho Bo3amMoxkHa u npyras
CUTYyaIusi, porpaMMe TpedyeTcsl JomucaTh Kakoi-mubo TeKCT B yke uMmeromuiica dain. s sToro Ham
noHagoourcs meroa AppendText. Mcnonb3oBath ero HyxHO BMecto CreateText:

StreamWriter sw = File. AppendText("test.txt");

sw.WriteLine("Io6GaBwiu BTOPyIO CTPOUKY B (aiin");

sw.Close();

3.3 YmeHue u3z mekcmoeozo gaiiia

Jlns uTeHWs B MEpBYIO OYepelb HY)KHO OTKPBITH MOTOK kiacca StreamReader, mpusszaB ero k

daitny. Jlenaercs ato mpu momoinu meroaa File.OpenText(‘ums daiina’);

StreamReader sr = File.OpenText(""test.txt™);



Ecnmn HeoOXomuMo cuuTaTh TOJBKO TEPBYIO CTpOKY u3 aiina, To Bce mpocto. s sToro

BOCIIOJIB3YETCA cieayromas KoucTpykmus: Sr.ReadLine().

Jomyctum, 4To TpeOyeTcs BBIBECTH MEPBYIO CTPOUKY M3 (aityia Ha KOHCOJb. JlemaeTcs cieayonmm
o0OpazoM:

System.Console.WriteLine(sr.ReadLine());

HewmHoro crnoxhHee BapuaHT, KOTJIa KOJMYECTBO CTPOK B (pailie 3apaHee HE H3BECTHO, a HYKHO
CUMTATh collepkuMoe Bcero (aiina. Urenue u3 daitna npoBoauTcs nocTpoyHo. [ BeIBoa Beero Qaitna
MPUAETCS MOCTPOYHO €r0 CUUTHIBATH JO TEX MOp MOKa B HEM €CTh CTpOouku. PparMeHT Koja MpHUBEICH

HMXKC.

while (true){

string st = sr.ReadLine();

if (st==null)
break;
System.Console.WriteLine(st);

¥

B sTtom IMpuUMEpPe Q)aﬁn CUHUTBLIBACTCA ITOCTPOYHO U BBIBOJAUTCA Ha KOHCOJIb.

Kak u npu 3anucu B (aiiyi, TaK ¥ MPU YTCHUU M3 HErO HE CTOMT 3a0bIBaTh O 3aKPBITUH ITOTOKA
metonoMm Close.

Sr.Close();

3aganue 3.11. Co3gaaats ¢paii, 3aIMCaTh B HEro 2 CTPOYKH TEKCTA U MOCJe 3TOro

BBIBECTHU X HA KOHCOJIb

StreamWriter sw = File.CreateText("test.txt");
sw.WriteLine("MNepBaa cTpoka");
sw.WriteLine("BTopaa cTpoka");
sw.Close();

StreamReader sr = File.OpenText("test.txt");
while (true)
{

string st = sr.ReadLine();
if (st==null)
break;

System.Console.WriteLine(st);

}

sw.Close();

System.Console.ReadLine();



3.4 dailavl ¢ pazdeaumensimu.

@aiinibl ¢ pa3AeNUTeNSIMH  — 3TO paclpocTpaHeHHas ¢opMa XpaHEHHUS JIaHHBIX,
MCIOJIb3yeMas BO MHOTHX cucTteMax. Hanmpumep, (aiin XpaHUT HaHHBIE O CTyJIeHTaxX. B kaxmon
cTpoke ¢aitna xpaHuTcss uHpopMamus o0 OJHOM CTYJEHTE, B Ka4eCTBE pa3/eIUTEeICH MOTYT
CILyKUTh, HanlpuMmep, 3amsiteie: «MBanos, Usan, 1992, Tlpuknannas nandopmatuka.

Jannapie n3 Takoro daina OyAyT YWMTATBhCS IMOCTPOYHO, a 3aT€M OHH JOJDKHBI OBIThH
paszieneHbl Ha OTJENbHBIE YacTH, COOTBETCTBYIOIIME pasfeiuTesssM. B Hamem npumepe u3
KOKJIOM  CTPOKM  ClenyeT BbIICHUTh  «Damunuton, «HUmay, «l00  poocoenusy,
«Cneyuanonocmo)y.

Jli1s1 3TOTO MOHAIO0MTCS CTpoKOoBas komanzaa Split.

<cmpoxka>.Split () — nmpeobpa3yeT CTPOKY B MAacCHB CTPOK, pa30OuWBas €€ Ha YacTH II0
yKa3aHHBIM CHMBOJIAM-Pa3ICTUTENSIM. DT CUMBOJIBI YKa3bIBAIOTCSI B MAaccuBe char, KOTOPBIN
MOXET COJepKaTh, HANMpPHUMEp, 3aMATYyI0, Mpoden u Ap. CUMBOJBL. CHMBOJIBI-pa3IEIUTENN

YKa3bIBAIOTCS B arocTpodax.

String [] MyWords; /lonucanue maccusa ons xpanenus cnoe cmpoxu
MyWords=MyString.Split(*,’);//popmuposanue maccusa cnos

Jlasiee Bce CJIOBa B 3TOM MAaCCHBE BBIBOJSATCS HAa KOHCOJIb C MOMOIIBIO 1tuKiia foreach:
Foreach(string word in MyWords)

{
Console. WriteLine(“{0} ", word);

}

Ipu pabome xomanowvr Split, ece auwnue npobenvl yoansomes, ocmarmces moabKo camu
cnoea.

3.5 Pa6oma c kaaccamu Directorylnfo u Filelnfo

Knaccsl Directorylnfo u FileInfo ynacnenosansl ot FileSystemInfo, kotopslii siBnsieTcs
abcTpakTHBIM. DTO 3HAYUT, YTO BBl He MOXeTe yHacaen0BaTh OT HErO CBOM KJacc, HO MOXKETe
HCIIOJIb30BaTh CBOMCTBA, omnpeaenéHHble B HEM. B Tabnuie 3 mepedncieHbl ero CBOWCTBA U

METO/IbI.



Tab6muma 3. CBolicTBa U METOBI KJIACCa FileSysteminfo

CBouncTtBa HasHaueHue

Attributes BosBpaluaeTt aTpubyThl charna B Buae aHaveHuin nepeuncnenus FileAttributes
CreationTime BosBpaluaeT Bpems co3gaHus carnna

Exists [MpoBepseT angeTca nu hann AUPEKTopUeEn Unu HeT

Extension BosBpaluaeT paclumpeHue davna

LastAccessTime BosBpaluaeT Bpems nocneaHero goctyna kK ganny

FullName BosBpallaeT nonHbIv NyThb k channy

LastWriteTime BosBpaluaeT Bpems nocrnegHero naMmeHeHus ganna

Name BosBpaluaeT nma gaHHoro darina

Delete() Ypanset cann. byabTe oCTOPOXHbLI NPY UCMOMb30BaHWUM 3TOFO METOAA.

Knacc Directorylnfo COOCPIKUT MCTOJAbI IJIs1 CO3AaHUs, IICPCMCHICHHUC H YIaJICHUC
KaTajgoroB. YToObl MCIIOJIB30BaTh BBHHCHpHBCHéHHBK?CBOﬁCTBa,HCO6XOﬂHNK)COSH&TB 00BEKT

knacca Directorylnfo kak mokasaHo B nmpumepe:

DirectoryInfo dirl = new DirectoryInfo (Q@"F:\WINNT") ;

[Tocne 3TOrO y»e€ MOXHO MPOCMOTPETh CBOMCTBA JUPEKTOPUU MPU MOMOIIM OOBEKTa

dirl, xak moka3aHo Ha )parMeHT KoJia:

Console.WriteLine ("Full Name is : {0}", dirl.FullName) ;
Console.WriteLine ("Attributes are : {0}",

dirl.Attributes.ToString());

3.6 Pa6oma c ghatinamu e dupekmopuu

[TpenmonoxxuM, Bbl XOTUTE MOJyYUTh CHHCOK BcexX (paiinoB c¢ pacmmpenuem BMP B

narnke F:\Pictures. /111 3T0Oro MOKHO HUCIOIB30BATh CICAYIOIINAN KOI:

DirectoryInfo dir = new DirectoryInfo (Q@"F:\WINNT") ;
FileInfo[] bmpfiles = dir.GetFiles ("*.bmp) ;
Console.WritelLine ("Total number of bmp files", bmpfiles.Length);
Foreach( FileInfo f in bmpfiles)
{
Console.WriteLine ("Name is : {0}", f.Name);
Console.WriteLine ("Length of the file is : {0}", f.Length);
Console.WriteLine ("Creation time is : {0}", f.CreationTime):;
("Attributes of the file are : {0}",
f.Attributes.ToString());

Console.WriteLine

3.7 Co30aHue nookama.10208

Crnenytomumii ¢parMeHT KoJia OMMCHIBAET KaK MOXHO CO3/1aTh noaaupekTopuo MySub B
aupexktopun Sub:

DirectoryInfo dir = new DirectoryInfo (@Q"F:\WINNT");



try

{
dir.CreateSubdirectory ("Sub");
dir.CreateSubdirectory (@"Sub\MySub") ;

}
catch (IOException e)

{

Console.Writeline (e.Message) ;

}
3.8 Co3daHue ¢paiinoe npu nomowu kaacca FileInfo

Knacc FileInfo nmo3Bomnsier co3naBath HOBbIE (Daiiiibl, OIy4aTh HHOOPMAIUIO, YIAISITH U
nepeMeniarh ux. B 3ToM Kjacce Takke eCTb METOIbI JIJIsl OTKPBITHUS, YTEHUS U 3anucH B ¢aiii. B
CJIEIYIOLIEM MPUMEPE MOKA3aHO, KaK MOXHO CO3JaTh TEKCTOBBIM (haill M MOIMYYUTh JOCTYI K

€ro I/IH(i)OpMaHI/II/I (BpeMeHI/I €ro Co3aaHus, IOJIHOC UM, U TaK z[anee):

FileInfo fi = new FileInfo (Q"F:\Myprogram.txt");
FileStream fstr = fi.Create();

Console.WriteLine ("Creation Time: {0}", f.CreationTime) ;
Console.WritelLine ("Full Name: {0}", f.FullName) ;

Console.WritelLine ("FileAttributes: {0}",f.Attributes.ToString());
//Ynaneuue oariyna Myprogram.txt.

Console.WriteLine ("Press any key to delete the file");
Console.Read() ;

fstr.Close();

fi.Delete();



