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Macusnu

Macue B C# e obGekrT:
- 6a30B Knac System.Array;
— CBOMCTBO Length — 6pon Ha enemMeHTUTEe B MacuBa.

1. Oexnapauusa Ha Macus
<tnn>[ ] <ume_Ha_macus>;

2. Cb3paBaHe HA Macus
<uMe_Ha_MacuB> = new <Tun>[pa3mep];

Mpumep: EgHOMepeH macus
using System;
class SingleArray
{ private int[] a;
public SingleArray (int number)
{ a=new int [number];
Console.WriteLine ("Bbsegete {0} uenu ynicna.",number);
for (inti = 0; i < number; i++)
{ Console.Write ("a[{0}]=", i);
a[i] = int.Parse(Console.ReadLine());
}
}
public void PrintArray()
{ Console.WriteLine ("Macus");
for (inti=0;i<a.Length; i++) Console.Write (a[i] +"");
Console.WriteLine ();

static void Main()
{ SingleArray x = new SingleArray(5);
x.PrintArray ();
}
}

3. MHoromepeH macus

<tn>[, , ..., ] <uMe_Ha_macvs>;
uwnm

<tun>[][]...[] <ume_Ha_macue>;

Mertop Array.GetLength (int) - onpepensa gbmKxuHaTa Ha
BCEKM pa3Mep Ha macuBa.

MeTop Aray.Rank () - Bpbwa pepa (6pos Ha
pa3sMepHOCTUTE) Ha MacuBa.

Mpumep: iBymepeH macus
using System;
class TwoDimArray

private float[,] a;
public TwoDimArray (int number1, int number2)

a = new float [number1, number2];
Console.WriteLine ("BbBegete matpuua {O}x{1} " +
"oT peanHu yucna.", number1, number2);
for (inti = 0; i < a.GetLength(0); i++)
for (intj = 0; j < a.GetLength(1); j++)

Console.Write ("a[{0},{1}]=", i, |);
ali,j] = float.Parse (Console.ReadLine());

}

public void PrintArray()
{
Console.WriteLine ("Macus");
for (inti = 0; i < a.GetLength(0); i++)
{ for (intj=0;j<a.GetLength(1); j++)
Console.Write ("{0,5:f2}", a[i,j]);
Console.WriteLine ();
}
}

static void Main()

TwoDimArray x = new TwoDimArray (5, 3);
x.PrintArray ();
}
}

Mpumep: MacuB c pa3nuyHa AbIDKUHA Ha
penoBeTe - MaCUMBBT Ce pa3rnexaa Karto Mmacus
OT Macusm

using System;

class JaggedArray

private int[][] a;
public JaggedArray (int rows, params int[] n)

a = new int [rows][];
for (inti=0;i<rows; i++)
afi] = new int [n[i]];
for (inti = 0; i < a.Length; i++)
{ Console.WriteLine("Bbaeaete {0} uenu umicna.", a[i].Length);
for (intj = 0; j < a[i].Length; j++)
{ Console.Write ("a[{0},{1}]=", i, j);
a[i][j] = int.Parse (Console.ReadLine ());
}

}
}
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public void PrintArray ()

{
Console.WriteLine("Macus ¢ pasnuyHa AbmkuHa Ha pegoseTe”);
for (inti = 0; i < a.Length; i++)

{
for (intj = 0; j < a[i].Length; j++)
Console.Write ("{0,5}", a[i][j]);
Console.WriteLine ();
}

}

static void Main()

JaggedArray x = new JaggedArray (3, 2, 5, 3);
x.PrintArray ();
}
}

UHupexkcaropm (Indexers)

MHpekcaTtop - pasrnexaga o6eKT KaTo MacuB;
M3NOoJNi3Ba Ce KaTo eneraHTeH Mmacms.

1. AedcdmvHupaHe Ha nHgekcarTop
a) MMa MHAOEKC KaTo apryMeHT;
6) this ce nanonssa kaTo MMe Ha UHAEKCcaTop.

class <ume_Ha_knac>
public <Tun> this [<TUN_nHaekc> nHaekc)
get { // Bpblya HeobxoaumuTe aHHN }
set { // YcTaHoBsBa HeobxoaumuTe AaHHK }

}
}

2. Cb3paBaHe Ha MHAEKcaTop — cb3paaBame o6exT
OT TO3M Krnac M pa3rnexapame obGekTa KaTo
Macus:

<uMe_Ha_knac> <ume_Ha_obeKT> = new <vme_Ha_knac>();

<ume_Ha_o6eKT> [MHaekc] = <npoussoneH_obekT>;

Mpumep: Macus oT HU30Be (CNMUCHK OT HU30BE)
Knac System.Collections.ArrayList - cbapaBa
AUHaAMUYEeH Macus oT oGekTu.

MeTop ArrayList. Add — po6aBa 06eKkT B Kpasa Ha
KoneKuuara.

CBomncteo ArraylList.Count — Bpbuwa Tekywmusa 6pon Ha
erieMeHTUTe B KonekuusaTa.

using System;
using System.Collections;
class MyListBox
{ protected ArrayList data = new ArrayList();
public object this[int idx]
{
get
{ if (idx>-1 && idx < data.Count)
return data[idx];
else
throw new InvalidOperationException("/IHaekcbT e n3BbH obnactra');
}
set
{ if (idx >-1 && idx < data.Count)
data[idx] = value;
else if (idx == data.Count)
data.Add (value);
else
throw new InvalidOperationException ("MHaekcbT e u3BbLH obnactra");

}

class IndexersApp

{

static void Main()

MyListBox list = new MyListBox();

list[0] = "l'eoprun”; list[1] = "rpyna 80"; list[2] = "®KCY";
Console.WriteLine ("{0}, {1}, {2}", list[0], list[1], list[2]);
}

Mpumep: WlaxmaTtHa aobcka 8x8 ¢ muHpekcartop c aBa
napamMeTbpa: NbPBUAT ce usmeHa ot A po H, a
BTOpMAT — oT 1 po 8.
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using System;
class Grid

{

const int NumRows = 8;

const int NumCols = 8;

string[,] cells = new string[NumRows, NumCols+1];
public string this[char c, int col]

{
get

{
¢ = Char.ToUpper (c);
if (c<'A"|| c>"H')
throw new ArgumentException();
}
if (col <1 || col > NumCols)

throw new IndexOutOfRangeException();

return cells[c - 'A’, col];

set

¢ = Char.ToUpper(c);
if c<'A"||c>"H)
{

throw new ArgumentException();
}
if (col < 1 || col > NumCols)

throw new IndexOutOfRangeException();

}

cells[c - 'A', col] = value;

}
}

class Test
{ static void Main()
{ Grid g = new Grid();
gl'A',1] = "Ton";
g['H',8] = "newxa";

Hus - nocnegoBaTenHoOCT OT CUMBOJIM.

KOHCTAHTE€H CUMMBOJIEH HU3.

Knacoge 3a o6paboTka Ha Hu3oOBe:
StringBuilder
StringFormat
StringCollection
n Aap.

O6paboTka Ha HM30Be

Knac System.String (nceBgoHum string) npepcrass

Mpumep:

public string Replace (char oldChar, char newChar);
public string Replace (string oldValue, string newValue);
public string Insert (int startindex, string value);

public string ToUpper();

using System;
class TestStringApp

static void Main (string[] args)
{
string a = "npuxon";
// 3amecTBa BCsiko W' ¢ '€’
string b = a.Replace ('w', 'e');
Console.WriteLine (b); /I npexop,
string ¢ = b.Insert (3, "pas"); /I npepasxon
string d = c.ToUpper ();
Console.WriteLine (d); /I MPEPA3X0OA

Mpumep:
public int CompareTo (string strB);

Console.WriteLine ("eaHaksu");
else
Console.WriteLine ("pa3nuynun");

Pesynraru:

pasnu4yHn

Mpumep:

/I Replace He npomeHs Hu3a.

// Pe3yntaTbT ce NpucBOsiBa Ha NPOMeHnMBaTa.
string q = "npuxoa";

q = q.Replace ('v', 'e');

Console.WriteLine (q);

/| CpaBHeHwe Ha Hu3oBe (CompareTo) v npefeduHUpaH onepartop ==
if (d==c) // vnn if (d.CompareTo (c) ==

Mpumep:

public string Substring (int startindex);

public string Substring (int startindex, int length);
/I CnenBaHe 1 nHAEKCMpaHe Ha HU3

string e = "3gpasen"+", ";

e +="npusiten”;

Console.WriteLine (e); /I 3npasen, npusten
string f = e.Substring(1,7);
Console.WriteLine (f); /I npasen,

for (inti = 0; i < f.Length; i++)
Console.Write("{0,-3}", f[i]);
Console.WriteLine(); lInpaBen,
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Mpumep:
public bool StartsWith(string value);
public string Remove(int startindex, int count);
string g = null;
if (f.StartsWith ("ap"))
g = f.Remove(2,3);

Console.WriteLine (g); /I npi,

Mpumep:

public static string Format(string format, params object[] args);
intx =16;

decimal y = 3.57m;
string h = String.Format("Aptukyn {0} ce npopasa 3a {1:C}", x, y);
Console.WriteLine (h); /I Aptukyn 16 ce npopaea 3a 3,57 nB

Mpumep:

/I CnenBaHe Ha HU3 C MPOU3BONIEH TUM JaHHa

/I (Bcuukm TUNOBe HacneasBart object. ToString)

string t = "ApTukyn "+12+" ce npopasa 3a "+3.45+" ng";
Console.WriteLine (t);

Pesynraru:

ApTtukyn 12 ce npogasa 3a 3,45 ns

Mpumep:

/I String.Format n Console.WriteLine umat nocnegex
/I aprymeHT params object[]
Console.WriteLine("3apaseit {0} {1} {2} {3} {4} {5} {6} {7} {8}",
123, 45.67, true, 'A', 4, 5,6, 7,'8");
string u=String.Format("3gpasen {0} {1} {2} {3} {4} {5} {6} {7} {8}",
123, 45.67, true, 'A', 4, 5,6,7,'8");
Console.WriteLine (u);

Pesynraru:

3ppaBen 123 45,67 True A4567 8
3apasen 123 45,67 TrueA4567 8

Mpumep:
public string[] Split (params char(] separator);
char[] separator = new char[K* *,,",’.",""", /') \V,\);

/I MeToabT String.Split pasuensa HU3 Ha NogHK30Be Ype3
[/l pasgenuTenHn cMMBou
string str = "[1Be xy6aBu oun";
char[] seps=new char[|{' '};
string[] s = str.Split (seps);
foreach (string ss in's)
Console.WriteLine (ss);

Pesynraru:
[ee

xy6asu
oun

APYr UMa HAKOJKO pa3penurens (nony4asa ce
npaseH pep).

Hepocrarsk: Split He paboTn po6pe, korato eguH go

Knac System.Text.StringBuilder - npepctaBa npomeHnus
CUMBOJIEH HU3.

Mpumep:

public StringBuilder Append (string value);

public StringBuilder AppendFormat (string format, params object[] args);
using System.Text;

StringBuilder sb =new StringBuilder("Mpuxoa"); /I Mpuxopg,
sb.Replace ('v', 'e'); /I Mpexon
sb.Insert (3, "pa3"); /I Mpepa3sxon

sb.Append (" Ha cpeacTBa"); /I Mpepa3xon Ha cpeacTea
sb.AppendFormat (",{0}:{1}", 123, 45.6789);

/I Mpepa3sxopn Ha cpeacTea,123:45.6789
sb.Remove (sb.Length-3, 3);

/I Mpepa3axop Ha cpeacTea,123:45.6
Console.WriteLine (sb.ToString(). ToUpper());

/I MIPEPA3XO[M HA CPE[ICTBA,123:45.6
Console.WriteLine (sb.ToString(). ToLower());

/I npepasxop Ha cpeacTea,123:45.6

MN36poum T™MN enum

1. AecdomHupaHe Ha n3bpoum TMn

<mopudukatop> enum <ume_Ha_Ttuna> {uaeHTtudpukartopO, ...,
naeHTndmkatopN}

vneHTucdmkatop0 UMa CTOMHOCT 0.

Honycka ce
MaeHTUdUKaTOp = CTOMHOCT

U36poum TN - nogpeAeH CAMCHK OT UMeHa, KOUTO
Morart ga ce USNOon3BaT M oTNeYarBaTt B nporpamara.

2. BbBexpaHe

<npomenuea_oT_u3bpoum_Ttun> =
(<ume_na_tuna>) Enum.Parse (typeof(<ume_nHa_Tuna>), Hu3);

Axo H/3 He cbBRapa c VaeHTudukaTopi, ce nosny4yasa
usknw4veHmeTo System.ArgumentException.

3. UsBexpaHe

<npomenwusa_oT_u36poum_tun >.ToString ()

4. MpuceosBaHe
<npomenvea_oT_u3bpoum_Tun> = <ume_Ha_Tuna>.naeHtudunkartopi;
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Mpumep:
using System;
class EnumClass
{
enum Season {Spring, Summer, Autumn, Winter};
static void Main(string[] args)
{
Season s=(Season)Enum.Parse(typeof(Season),"Winter");
Console.WriteLine ("Ce3soHbT e {0}.", s);
Season first = Season.Spring;
Console.WriteLine ("MbpeusT cesoH e {0}.", first);
Console.WriteLine ("CesonbT {0} e ¢ Homep {1}.", first, (int)first);
}
}

Pesynraru:
CesoHbT e Winter.

MbpBUST ce3oH e Spring.
Ce30oHbT Spring e ¢ Homep 0.

UHTepcdencn

UHTepdenc - xapaktepusupa noBefAeHNeTo Ha
KnacoBeTte, He3aBUCUMO OT TAXHaTa uepapxms.

1. AecdouHupaHe Ha nHtepcenc

[aTpnByTu] [MoandmkaTopu] interface <ume_Ha_uHTepdeinc> :
<CNUCBK_OT_WHTepdencn>

{
/I Oeknapauus Ha meToan
/I Oeknapauus Ha cBoicTBa
/I Oeknapauus Ha nHaekcaTopu
/I Oeknapauus Ha cbbuTus
}

2. Peanu3upaHe Ha uHTepdenc - KnacsTt Tpabea
Aa pecbmHMpa BCUYKMU YneHoBe Ha uHtepdenca.

Mpumep: Monumopcdusbm c nHTepdencu
using System;
interface ISpeaker

void Speak();

class Philosopher : ISpeaker
{ private string philosophy;
public Philosopher (string thoughts)
{ philosophy = thoughts; }
public void Speak()
{ Console.WriteLine (philosophy); }
public void Pontificate()
{ for(inti=1;i<=3;i++)
Console.WriteLine (philosophy);
}

class Dog : ISpeaker
{ public void Speak()

{ Console.WriteLine ("Oxad!"); }
}

class Talking
{
static void Main(string[] args)
{
ISpeaker current;
current = new Dog();
current.Speak();
current = new Philosopher("A3 mvcns, cnefoBaTenHo cblyecTByBam.");
current.Speak();
((Philosopher)current).Pontificate();
}
}
Pesynraru:
Mxad!
A3 mucns, cnefosaTtenHo CbLLECTByBaM.
A3 mucns, cnefoBaTtenHo ChLLECTByBaM.
A3 MUCns, CrefoBaTenHoO CbLLECTBYBAM.
A3 Mucns, crefoBaTenHo CbLLECTByBaM.

3. MpoBepka 3a peanu3auus
a) oneparop is - npoBepsiBa No BpemMme Ha
n3nsnHeHue ganv gageH Tun e CbBMecTumMm C
Apyr Tvn;
nspas is Tin
nspas — OT pecpepeHTeH Tun

CToMHOCTTa Ha u3pas3a e true, ako:
nspas # null m
1n3pas Moxe aa ce npeobpasysa go Tun
Dog dog = new Dog();
if (dog is ISpeaker)
Console.WriteLine ("Peanuavpa uHtepdeiica ISpeaker");

6) onepaTop as - KOHBepTUpa CbBMECTUMM
T™MROBE;

pe3ynrtarsT Ce 3ana3Ba B JioKanHa
npoMeHNnNMBa M ce npoeepsBa ganm e ot
BanupeH Tvn.

obekT = n3pas as tmn
n3pas, TN — OT pechpepeHTeH TMn

©eKBUBANieHTHO Ha
n3paa is Tun ? (tun)uspas : (tvn)null

ISpeaker speaker;
speaker = dog as |Speaker;
if (null != speaker)
Console.WriteLine("Peanusupa nHtepdevica ISpeaker");
else
Console.WriteLine("He peanuaunpa nHtepdeiica ISpeaker");
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4. CkpuBaHe Ha MMeHa vpe3 uHtepdenc

¢ O6MYaAUHMAT HAYMH 32 U3BUKBaHE Ha
peanu3upaH meTtop oT uHtepdeinc e
NpUHYAUTENHO npeobpa3yBaHe Ha MHCTaHUMATaA
Ha Knaca go Tuna Ha uHtepdenca m Torasa
MeToAbT Ce U3BUKBA.

Dog dog = new Dog();

((ISpeaker)dog). Speak(); PeanunanpaHusiT MeTog, ce 13BUKBa
4pes NPUHYANTENHO NPeoGpasyBaHe
Ha Tvna

¢ W3BukBaHe Ha peanu3upaHusa metop 6es
npuHyAuUTenHo npeobpa3yBaHe Ha TMna —
uHTepcdhencHuTe metoam ca public.

dog Speak()’—‘ PeanuaupaHnusTt meToa ce u3Buksa 6e3
' ’ NpuHyauTenHo npeobpasyBaHe Ha Tvna

He e nopgxopsauwo, Kkorato Knac peanusmupa
HAKONKO uHTepdenca c MHOro YrieHoBe.

* W3nonsBa ce TeXxHMKaTa CKpMBaHe Ha UMeHaTa
- He NO3BONABAa peanu3upaHUTe UYNieHoBe Ha
uHTepdenca pa crasar public uneHoBe Ha Knaca:
* TMpemaxsa ce public mogudmkaTropsT 3a
AOCTDBN OT peasiu3vupaHmsa UYfieH Ha
uHTepdcenca.

¢ WmeTo Ha peanu3upaHus YneH ce onpegens
C nmMeTo Ha uHTtepdenca.

class Dog : ISpe: Mpemaxea ce public mogndukaTopsLT 1 ce
{ onpezens UMeTO Ha YreHa C UMeTo Ha
void ISpeaker.Speak() nHTepdeica

{ Console.WriteLine ("Oxac!!"); }
}

ISog dog = new Dog();
dog.Speak(); Ipewka — Speak() He e public meTop

((ISpeaker)dog).Speak();
OK — peanuavpaHuaT MeToz e u3BuKkaH Ypes
[puHyavTenHo npeobpasveane HATMNG |

* WU3b6arsaHe Ha ABYCMMUCIIEHOCT Ha UMeHaTa

PeanuaupaHeTro Ha MHOro uHtepcgencu, KouTo
cbAbpPXKaT YNleHOBE C eAHAaKBU UMeHa, MoXe aa
npeau3BMUKa KONMU3us Ha MMeHara.

IWindow, IFile m MyApplication noaabp>aT onepaumaTta
3aTBapsaHe:

public interface IWindow
{ void Close(); }

public interface IFile
{ void Close(); }

public class MyApplication : IWindow, IFile

{ public void Close() Konmsus Ha umeHa
{ Console.WriteLine("3atBapsiHe Ha npunoxexuero..."); }
}

MyApplication application = new MyApplication();

application.Close();
Ko metop Close e n3sukaH?

MyApplication application = new MyApplication();
Console.WriteLine("IWindow? {0}", application is IWindow);
Console.WriteLine("IFile? {0}", application is IFile);
application.Close();

Pesynraru:

IWindow? True
IFile? True
3aTBapsiHe Ha NpUIIOXEHNETO. ..

BHumaHue!
Mpobnem: KnacwkT e peanuavpan camo
efiHa Bepcus Ha Close(), He aBe.

3a pa ce usberHe Konu3auaTa Cc UMeHaTa ce

M3Non3Ba U3PUUYHO (EKCNNMULUTHO) onpeaensaHe Ha

MMeHaTa Ha ufieHoBeTe:

e Mpemaxsa ce public mogucdpukaTopsT 3a gOCTHN OT
peanu3aupaHusa 4YneH Ha uHtepdenca.

* WUmeTo Ha peanuaupaHusa YNeH ce onpegens c
umeTo Ha nHtepdenca.

public class MyApplication : IWindow, IFile

{
void IWindow.Close()
{ Console.WriteLine("3aTtBapsiHe Ha npo3opel,..."); }

void IFile.Close()
{ Console.WriteLine("3atBapsiHe Ha dann..."); }

public void Close()
{ Console.WriteLine("3arBapsiHe Ha npunoxexue..."); }

}

MyApplication application = new MyApplication();
Console.WriteLine("IFile? {0}", application is IFile);
((IFile)application).Close();

Console.WriteLine("IWindow? {0}", application is IWindow);
((IWindow)application).Close();

application.Close();

Pesynratm:

IFile? True

3aTBapsiHe Ha hanr...
IWindow? True

3aTtBapsiHe Ha npo3opel...
3aTtBapsiHe Ha NpPUNOXeHMe. ..
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5. Mpo6nemu c HacneanaBaHe U nHTepdencu

* Knac Hacnepsasa 6a3oB knac u uHrepcenc,
KOMTO MMaT UAEHTUYHM MMEeHa Ha mMeToan
public class Data

{ public void Close()
{ Console.WriteLine("3artBapsiHe Ha AaHHW..."); }

}

public interface IWindow
{ void Close(); }

public class MyApplication : Data, IWindow { }

MyApplication application = new MyApplication();
application.Close();

Pesynrartu: /—‘ W3sukaH e meToabT Data.Close

3aTtBapsiHe Ha AaHHU. <

MyApplication application = new MyApplication();
IWindow window = application as IWindow;
if (null '= window)

window.Close();

Pesynraru: W/—‘ W3BukaH e HacnepeHusiT metog Data.Close

3aTBapsiHe Ha fjaH

¢ TMMpousBopeH Knac nma MeToa C UAEHTUYHO
ume Ha meTtop B 6a30B Knac, peanuaupauw
MmeTon Ha uHtepdenc

public interface IWindow
{ void Close(); }

public class Data : IWindow

public void Close()
{ Console.WriteLine("3aTBapsiHe Ha AaHHW..."); }

}

public class MyApplication : Data
{
public new void Close()
{ Console.WriteLine("3aTBapsiHe Ha npunoxeHue..."); }

}

MyApplication application = new MyApplication();
((IWindow)application).Close();
application.Close();

Pesynraru: Masuksa IWindow.Close —
peanusauusi Ha MHTepdeica
3aTBapsiHe Ha faHHM. ..

3aTBapsiHe Ha NpUIOXeHKe. ..

Masukea MyApplication.Close —
npepeduH1paH HacneaeH metoa
‘ Data.Close (4pes new)

6. Kom6buHupaHe Ha uHtepcdencu

Hsaxkonko uHtepchenca morar aa ce KOM6GuHupar -
KnacsT TpAGBa pa peanmaupa camo
KOM6GMHMpaHuAa pe3ynrar.

public class Data { }

public interface IWindow

{ void Close(); }

public interface IRead

{ void Read(); }

public interface ICombine : IWindow, IRead

{}

public class Component : Data, ICombine

{ public void Close()
{ Console.WriteLine("3aTBapsiHe Ha koMnoHeHTa..."); }
public void Read()
{ Console.WriteLine("YeteHe Ha aaHHun..."); }

}

MyApplication application = new MyApplication();
application.Read();
application.Close();

Pesynraru:

YeTeHe Ha faHHMW...
3aTtBapsiHe Ha KOMMOHEHTa. ..
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Wa6noHu (Generics) B .NET
Framework

La6bnoHute ca Knacose, CTPYKTYpu, nHTepcdpencu n
MeToAu, KOMTO MMaT TUNU3UPaHU NapamMeTpm 3a eauH
WINM NoBeYe OT TUNoBeTe, KOUTO Te CbXpPaHABaT unu
uanonssart.

public class Generic<T>

public T Field;
}

Generic<string> s = new Generic<string>();
s.Field = "Hua";

Generic<int> i = new Generic<int>();

i.Field = 123;

Mpegumcrea

= nNpexBbpria OTTOBOPHOCTTAa 3a CUTYPHOCTTa Ha
T™Mna ot norpeﬁwrenn KBbM KoMnunartopa;

- oTnapa Heo6xoauMoCTTa OT NMCaHe Ha Kopj 3a
NMpPoBEepKa KOPEeKTHOCTTa Ha Tuna Ha paHHuTe,
3auoTo cCe npunara no BpemMme Ha Komnunaumsa;

- otnapa Heo6xoaumocTTa OT npuHypuUuTenHo
npeoGpasyBaHe Ha Tuna m ce Hamansaea
BDb3MOXHOCTTA 32 Bb3HUMKBaHe Ha rpeuwkKu no
BpemMme Ha U3nbJiIHeHue.

IEnumerator
Untepdcdencun um xonekuum B .NET Framework
/l 3BbpLLUBa NpocTa utepaumsi Ha konekuusTa.
) . ) public interface IEnumerator
System.Collections.Generic System.Collections {
|Comparer<T> |Comparer // Bpblua TekyLus eneMeHT B KonekuusTa.
IComparable<T> System.IComparable object Current { get; }
Dictionary<K, T> HashTable /I TipemecTBa HoMepaTopa KbM CrieABallyisl efleMeHT Ha KonekuusTa.
LinkedList<T> _ bool MoveNext ();
List<T> ArrayList /I YcTaHoBsIBa HOMepaTopa B Ha4arnHa no3uumsi, Kosito e
Queue<T> Queue I qpenm NbpBUSA eNemMeHT B Konekuusita.
void Reset ();
SortedDictionary<K,T> SortedList }
Stack<T> Stack IE t T
<T>

ICollection<T> ICollection numerator
IDictionary<K, T> IDictionary // 3BbplLUBa NpocTa utepauys Ha TUNU3vpaHa KoneKLumsi.

public interface IEnumerator<T> : IDisposable, IEnumerator
|IEnumerable<T> |IEnumerable {
IEnumerator<T> IEnumerator // Bpblua TekyLiUsi efleMeHT B TUMM3MpaHaTa Konekums.
|List<T> IList T Current { get; }

}
IEnumerable

/I MpepcTaBa HomepaTop, KOMTO NO3BOsIBA NPOCTa UTEPALMS HA KONeKUMsTa.
public interface IEnumerable

/I Bpblua HomepaTop, KOMTO MOXe [a uTepvpa KonekuusaTa.
IEnumerator GetEnumerator ();

}

IEnumerable<T>

/I TipepcTaBst HoMepaTop, KOWTO MO3BOrsIBa NPOCTa UTEPaLMS Ha KONeKUuus oT
/l onpepgeneH Tvn.
public interface IEnumerable<T> : IEnumerable

// Bpblua HomepaTtop, KOWTO MOXe [a uTepupa KonekumsiTa.
IEnumerator<T> GetEnumerator ()

}

IDictionaryEnumerator

/I Homepupa enemMeHTUTe Ha peYHuK.

public interface IDictionaryEnumerator

{
// Bpblua Kntoya 1 CTONHOCTTa Ha TeKyLUWS EfleMEHT Ha PEYHMK.
DictionaryEntry Entry { get; }

// Bpblua Krtoya Ha TeKyLMS eNleMeHT Ha PeYHUK.
object Key { get; }

// Bpblua CTOMHOCTTA Ha TEKYLLMUS eNEMEHT Ha PEYHMK.
object Value { get; }
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ICollection

/l DedvHpa MeToam 3a BCUYKM KONEKLUN.
public interface ICollection : IEnumerable
{
/I BpbLua 6posi Ha enemeHTuTe B ICollection.
int Count {get; }

/I Bpblua cToiHoCT, noka3eala ganu goctbnbT Ao ICollection e
/I cUHXPOHM3MPaH.
bool IsSynchronized { get; }

// Bpblua 06eKT, KOWTO Ce N3MOoN3Ba 3a CUHXPOHWU3NPaHe Ha
/I poctbna go ICollection.
object SyncRoot { get; }

/I Konupa enemenTtute ot ICollection B array,
/| cTapTuparikv oT onpegeneH MHAEKC OT array.
void CopyTo (Array array, int index);

ICollection<T>

/I DedviHnpa MeToam 3a BCUYKU KONEKLUNN.
public interface ICollection<T> : IEnumerable<T>, IEnumerable

// Bpbla 6posi Ha enemeHTuTe B ICollection.
int Count { get; }
// Bpblua CTOMHOCT, Nokasgalla Aanu octbnsT Ao ICollection e camo 3a
/I veTeHe.
bool IsReadOnly { get; }
}

IList

/I TipecTaBs KONEKLWs OT 0BEKTH, 1O KOUTO AOCTBIMBLT MOXE
/I na ce oCbLLECTBM YPE3 UHAEKC.
public interface IList

/I o6aBsi enemeHT kbM IList.
void Add (object value);

/I Onpegenst aanu IList cbabpxa onpeaeneHa CTOWHOCT.
bool Contains (object value);

/I TipemaxBa MbPBOTO CpeLlaHe Ha onpeaeneH obekT oT IList.
void Remove (object value);

IDictionary

/I TipeacTaBs Konekuyst OT ABOWMKM KI0Y-CTONHOCT.
public interface IDictionary
{
/I Bpbua IDictionaryEnumerator 3a IDictionary.
IDictionaryEnumerator GetEnumerator ();

/I obaBsi eneMeHT C fafeH ko 1 AageHa cToHocT kbM IDictionary.
void Add (object key, object value);

// Onpepens aanu IDictionary cbabpxa eneMeHT C onpeaeneHus KoY.
bool Contains (object key);

// TipemaxBa enemeHTa ¢ onpeaenenus Koy ot IDictionary.
void Remove (object key);

IDictionary<TKey,TValue>
1 npeﬂCTaBﬂ TUNM3NpaHa Konekuua ot /:LBOI;IKI/I KIHOY-CTOMHOCT.
public interface IDictionary<TKey, TValue> :
ICollection<KeyValuePair<TKey, TValue>>,
IEnumerable<KeyValuePair<TKey, TValue>>, IEnumerable

{

/I BpblyalycTaHoBsIBa CTOMHOCTTA Ha efleMeHTa C OnpeaerneHns KoY.

TValue this [TKey key] { get; set; }

/I Bpbua ICollection, cbabpxalya kntoyoBete Ha IDictionary.
ICollection<TKey> Keys { get; }

/I Bpbua ICollection, cbabpxalya ctonHocTute B IDictionary.
ICollection<TValue> Values { get; }

// Do6aBsi eneMeHT ¢ fJafieHns KoY U CTOMHOCT kbM IDictionary.
void Add (TKey key, TValue value);

/I Onpepens panu IDictionary cbabpxa eneMeHT ¢ AafeHUst KITioY.
bool ContainsKey (TKey key);

/I TipemaxBa enemeHTa ¢ gafeHus kmtod ot IDictionary.

bool Remove (TKey key);

/| Bpblua CToOMHOCTTa, CbOTBETCTBALLA Ha AaAeHUs KITHY.

bool TryGetValue (TKey key, out TValue value);

TunuaupaHa cTpykrypa KeyValuePair<TKey,TValue> -
CbAbpPKa ABOMKA TUNU3UPaAH KMIOY-TUNU3UpaHa
CTOMHOCT.

struct KeyValuePair<TKey, TValue>

{
public KeyValuePair(TKey key, TValue value);

public TKey Key{ get; }

public TValue Value{ get; }
}

[Iporpamupane Ha C#




Mapuana ['opanosa

IComparer

/I TipeacTass MeTop, KOWTO cpaBHsBa [ABa 0bekTa.

public interface IComparer

{
// CpaBHsiBa gBa 06eKTa 1 BpbLla CTOMHOCT, Noka3galla Aanu eauHusaT
/I e no-manbK, paBeH Unu No-ronsiM oT ApYrust.
int Compare (object x, object y);

}
IComparer<T>

/I TipefcTaBs METOZ, KOMTO CpaBHsiBa ABa obekTa.

public interface IComparer<T>

{
/I CpaBHsiBa aBa 06eKTa 1 BpbLla CTOMHOCT, Noka3ealla Aanu eauHuaT
/l e no-mManbK, paBeH Unu No-rofnsiM oT ApYrus.
int Compare (T x, Ty);

}

IComparable

/I OedvHupa obLy MeToz 3a cpaBHsIBaHe.

/Il Taka CTOMHOCTHWUTE TUMOBE U KNacoBeTe, peanusvpalLy To3n obLL

/I meTopn, cb3gaBaT MeToA 3a CpaBHsIBAHE Ha CrneundUyHN TUMNoBe.

public interface IComparable

{
/I CpaBHsiBa TeKyLLMsl eK3eMnnsip ¢ Apyr 06eKT OT ChLuus TUM.
int CompareTo (object obj);

}
IComparable<T>

/I DedvHmpa obLy MeTo 3a CpaBHSABaHe.

/Il Taka CTOMHOCTHWUTE TUMOBE U KnacoBeTe, peanusvpalLy To3n obLL

/I meTopn, cb3gaBaT MeToA 3a CpaBHsIBAHE Ha CrneLndUyHN TUMNoBe.

public interface IComparable<T>

{
/| CpaBHsiBa TeKyLLMsi eK3eMMnsAp C Apyr 06eKT OT ChLUMs TWM.
int CompareTo (T other);

}

Mpumep: Konekuusa ArraylList - peanuaupa IList;
egHoOMepeH MacuB c erieMeHTM ot Tun Object, yMATO
pa3mep ce yBeriMyaBa aBTOMaTU4HO; NpUTeXxasa
metoau 3a po6aBaHe, BMbKBaHe U NpeMaxBaHe Ha
enemeHT; nasara rpaHvua suHarm e 0.

using System.Collections;

ArrayList list = new ArrayList();
list. Add ("MeTbp");
list. Add ("AHa");

|Enumerator myEnumerator = list. GetEnumerator();
while (myEnumerator.MoveNext())
Console.WriteLine (myEnumerator.Current);

foreach (string element in list)
Console.WriteLine(element);

Mpumep: Konekuusa SortedList - peanunaupa |Dictionary,
ICollection, IEnumerable; npeacTaBa Konekuus ot
ABOMKM KIIOY-CTOMHOCT; enieMmeHTuTte Ha SortedList
ca cCopTUpPaHMU CNPAMO TEXHUTE KIlo4YoBe B
CHOTBETCTBME CbC cneuudmyHaTta peanmsaumsa Ha
IComparer mnm IComparable; mocTbnHM ca upe3 Kno4
WNU MHOEKC.

using System.Collections;

SortedList bookList = new SortedList();
bookList.Add (123456, "B nmeTo Ha posata");
bookList.Add (234567, "[okTop XXvsaro");

IDictionaryEnumerator myEnumerator = bookList. GetEnumerator();
while (myEnumerator.MoveNext())
Console.WriteLine (myEnumerator.Key + "\t" + myEnumerator.Value);

foreach (DictionaryEntry element in bookList)
Console.WriteLine(element.Key + "\t" + element.Value);

Mpumep: Konekuuara SortedDictionary<TKey,TValue>
peanu3aupa [Dictionary<TKey, TValue>,
ICollection<KeyValuePair<TKey,TValue>>,
IEnumerable<KeyValuePair<TKey,TValue>>, IDictionary,
ICollection m IEnumerable; npepcTaBa Konekuus or
ABOMKM Kno4-cToMHocT (KeyValuePair<TKey, TValue>),
KOMTO Ca COpPTUPaHM CNpsIMO KflloYOBEeTEe UM M ca
AOCTDLMNHU YpPEe3 KoY U Upe3 UHAEKC.

using System.Collections.Generic;

SortedDictionary<string, int> phoneBook = new SortedDictionary<string, int>();

phoneBook.Add("Ann", 8871234);

phoneBook.Add("Peter", 8528765);

IEnumerator<KeyValuePair<string, int>> myEnumerator =
phoneBook.GetEnumerator();

while (myEnumerator.MoveNext())

Console.WriteLine(myEnumerator.Current.Key + "\t" +
myEnumerator.Current.Value);

foreach (KeyValuePair<string, int> element in phoneBook)
Console.WriteLine(element.Key + "\t" + element.Value);

Mpumep: UanonseaHe Ha nHTepcenca |IComparable ¢
MeToAMu 3a COpTUPaHEe M ThbpPCeHe B MacUBMU U
xonekuuu. Heobxoaumo e npepecdmHupaHe Ha
meTtopga CompareTo.

public int CompareTo (object o);
public static void Sort (Array array, int startindex, int length);
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using System; public override string ToString()
class Rational : IComparable {
{ private int numerator, denominator; return numerator + "/" + denominator;
public Rational (int numer, int denom) }
{ numerator = numer; public int CompareTo (object o)
denominator = denom;
Reduce (); Rational op2 = (Rational)o;
} int difference = numerator*op2.denominator-op2.numerator*denominator;
private void Reduce() if (difference < 0)
{ int common = Ged (Math.Abs(numerator), denominator); return -1;
numerator /= common; else if (difference>0)
denominator /= common; return 1;
} else
private int Ged (int n, int n2) /I HOQ, return 0;
{ while (n1 1= n2) }
if (n1>n2)
n1-=n2;
else
n2-=n1;
return n1;
}

/I MpepeduHnpa npuHyanTenHo npeobpasysaHe oT Rational BbB float
public static explicit operator float(Rational op)

{
}

class TestRational

return (float)op.numerator / op.denominator; static void Main()

Rational x, y;

/I MpepedrHnpa nogpasbupalio ce npeobpasysaHe oT Rational B double X =new Rational (1, 4)f
public static implicit operator double(Rational op) y = new Rational (1, 3);
{ int flag = x.CompareTo(y);

return (double)op.numerator / op.denominator; if (flag <0) Console.WnteL.lne ,("X<y");
} else if (flag>0) Console.WriteLine ("x>y");
) eise Console.WriteLine ("x=y");
Rational[] list = new Rational[3] {new Rational (1, 3),
new Rational (1, 4), new Rational (2, 5)};

Array.Sort (list, 0, 3);
foreach(Rational r in list)

Console.WriteLine (r);

float f = (float)z; Console.WriteLine(f);
double r = z; Console.WriteLine(r);

using System;

ynpaBneH"e Ha namMmeTta public class SuperClass
{
private string name;
1. YnpaBneHue Ha BpeMeTOo Ha XXMBOT Ha o6ekTurte or public SuperClass(string name) { this.name = name; }
CLR, usnonssaku mexaHusma 3a cbbupaHe Ha public override string ToString() { return name; }
6oknyka (garbage collection) 1
class Program / new oTaens nameT B Xuiina
2. fJocTbn A0 NamMeTTa AUPEKTHO Ype3 yKa3aTtesnu { /
static void Process()
Cu6 6 { ;
‘bOMpaHe Ha DoKnyka SuperClass s = new SuperClass("SuperClass");
. Console.WriteLine(s);
new oTpensa namMmeTt B Xxumna. } |
tatic void Main(string[] args) | s Bade e u3sbH oboera
Cucremara 3a cv6upare Ha 6oknyka (garbage ? gliarg
collector - GC) aBTomaTM4yHO U3YMCTBa NameTTa Ha Process();
XUMNa, KOrarto o6eKTbT He e Hy>KeH Beve, KaTo Console.WriteLine("Kpait Ha Main");
U3BUKBa aBTOMaTU4HO Mmetoma Object.Finalize B o P .
e3ynraTtu:
oTAEenHa HUWIKA 32 U3NbNHeHue. } GC ocBoboxxaaBa nameTTa Ha 0GekTa, SuppeerIass

} 3aLLOTO S BeYe He CbluecTByBa —

n3BukBa aBTomatyHo Object.Finalize Kpait Ha Main
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MpepnedmHupane Ha Finalize

— CMHTaKTUYeCKM MeToAbT € UAEHTUUYEH Ha
AEecCTpyKTOp

using System;
public class SuperClass

{

/I MpepedwrHupaHe Ha Finalize
~SuperClass() { Console.WriteLine("~SuperClass()"); }

Pesynratm:
SupperClass
Kpan Ha Main

~SuperClass()
Finalize ce nsBukBa kato nocneaHa onepaums

& (= gramming T
P MANIFEST
= @ GarbageCallection
=-[JE GarbageCollection.Program
B .class private auto ansi beforefieldinit
B ctor : voidi)
Main ; woid(string[])
Process ; veid()
= [ GarbageCallection.SuperClass
P class public auto ansi beforefieldinit
& name : private string
B ctor ; void(string)
B Finalize : void()
W Tostring : stringl) ¢

-method Family hidebysig virtusl dsstance vadd
Finalize{) cil managed

11 Code size 75 (Bi9)
.mastack 1
try
¢
_wosn:  mop
om0 paste “Superiass()”
Lo onee:  call void [mscerlib|systen.Console: sriteline(string)

IL_n0en:  mop
IL_noec:  mop

IL_noed: Reave.s  IL_DE17
347 end tey

Fimally
i

wop

- endFinally

¥ 47 end hamdler
IL_0e7: nop
L08R el

3 44 end of method SuperElass:ifinalize

MpepnedmHupane Ha Finalize B npou3BogHm
Knacose

- o0beKTUTe ce KOHCTPyMparT ,OTBbTPEe HABBH —
MbPBO CE€ U3BMKBA KOHCTPYKTOPBLT Ha 6azoBus
Knac;

- ob6ekTute ce paspyuwasart ,O0TBbH HaBbTpe* —
AECTPYKTOPBT HAa NPOU3BOAHMSA KNac 3aBbpluBa
CBOfiTAa 3apjava nNpeAan U3BMKBaHe Ha
AecTpyKTopa Ha 6a3oBua knac.

using System;

public class SuperClass
{
private string name;
public SuperClass(string name)

this.name = name;
Console.WriteLine("SuperClass()");
}
public override string ToString() { return name; }
~SuperClass() { Console.WriteLine("~SuperClass()"); }
}

public class DerivedClass : SuperClass
{
public DerivedClass(string name) : base(name)
{ Console.WriteLine("DerivedClass()"); }
~DerivedClass() { Console.WriteLine("~DerivedClass()");

class Program

static void Process()

{
DerivedClass d = new DerivedClass("DerivedClass");
Console.WriteLine(d);
}
static void Main(string[] args)
{
Process();
Console.WriteLine("Kpait Ha Main");
}
}
Pesynraru:
SuperClass()
DerivedClass()

DerivedClass
Kpa#n Ha Main
~DerivedClass()
~SuperClass()

MpuHyautenHo cb6upaHe Ha 6oknyka

- metoabT GC.Collect() dpopcupa cbbupaHeTo Ha
6oknyka;

- wmeroabT GC.WaitForPendingFinalizers() npeycraHoBaBa
TeKyuwata HUUIKa, goKkarto onawkara or
cbuuanuaa'ropu, YakKaum aa ce U3NbITHAT OT Ta3m
HMLWIKA, Ceé U3NpPa3HU.

class Program

{ static void Process()

{ SuperClass s = new SuperClass("SuperClass");
Console.WriteLine(s);

static void Main(string[] args)
{ Process();

Console.WriteLine("Mpaswu Hewwo"); Pesynrartu:
GC.Collect(); SuperClass()
GC.WaitForPendingFinalizers(); SuperClass
Console WriteLine("Kpait Ha Main"); Mpaeu Helwo
} ~SuperClass()
} —1 chopoupa cbBupaneto ¢ GC.Collect Kpai Ha Main
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class Program

static void Process()
{
SuperClass s = new SuperClass("SuperClass");
Console.WriteLine(s); |
s=null;,—
GC.Collect();
GC.WaitForPendingFinalizers();
}
static void Main(string[] args)
{
Process();
Console.WriteLine("Mpasu Hewwo");
/IGC.Collect();
/IGC.WaitForPendingFinalizers();
Console.WriteLine("Kpai Ha Main"); PesynrtaTtu:
} SuperClass()
} SuperClass
~SuperClass()
MpaBu Hewwo
Kpav Ha Main

YcraHoBsiBa pedepeHumsita Ha null npeamn
na copcupa cwbupaneto ¢ GC.Collect

WabnoH Dispose

- MeTtoabT Dispose() u3uncrea pecypcure, ROpPU aKo

pedepeHUUM KbM 06eKTa ca KUBU — USPUYHO
ynpasrieHMe Ha AeCcTPyKTopa 3a M3UmcTBaHe

public void Dispose()

- He nossonssa Ha GC ga u3Buka mertoaa Finalize
ype3 meroga GC.SuppressFinalize()

- MporpamucTsT TpAa6Ba MSPUUHO Aa U3BUKA

metona Dispose

- AkKo nporpamMmMcTsT He u3aBmka Dispose, we 6bae

U3BMKaH (pMHanNU3aTop®sT — crneposaTesniHo
dumHanmsaTopsT TPAGBa pa nsBuka Dispose

public class SuperClass

private string name;
public SuperClass(string name)
{
this.name = name;
Console.WriteLine("SuperClass()");
}
public override string ToString() { return name; }
~SuperClass()
{
Dispose();
Console.WriteLine("~SuperClass()");

}

public void Dispose()

{
/] Tyk ce nuLle KoObT 3a N3YNCTBAHE ...
Console.WriteLine("Dispose()");
GC.SuppressFinalize(this);

}

}

class Program

static void Process()
{
SuperClass s = new SuperClass("SuperClass");
Console.WriteLine(s);
s.Dispose();
s =null;
GC.Collect();
GC.WaitForPendingFinalizers();
}
static void Main(string[] args)
{
Process();
Console.WriteLine("Kpait Ha Main");
}
} Pesynratu:
SuperClass()
SuperClass
Dispose()
Kpait Ha Main

UnTepdemc |Disposable

public interface IDisposable

void Dispose();

}

- He nossonssa Ha GC pa u3Buka mertoaa Finalize
ype3 meroga GC.SuppressFinalize()

- MporpamucTsT TPpA6Ba M3pUYHO ga N3BUKa
Dispose

- AkKo nporpamMmMcTbT He usBukKa Dispose,
cuHanmsaTopsT We 6bae u3BuKaH -
cnepoBatenHo chmHanusaropsT TpA6Ba pa
u3Buka Dispose

public class SuperClass : IDisposable

{ .}
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