CTpYKTYpPbl AAaHHbIX
KoHTenHepHble KNacchbl

Pa6oTta c hpannamm
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ABCTpPaKTHbIE CTPYKTYPbl AaHHbIX

MaccuB

KOHEeYHasa COBOKYMHOCTb OAHOTUMHbIX BE/IMUYNH. 3aHUMAET
HenpepbIBHYO 061acTb NaMATU N NpeaoCTaBAseT NPsIMON
(NpoOn3BOJIbHbIN) AOCTYMN K 3/1IeMeHTaM no UHAEKCY.

JIMHENHBIN CrTNCOK

e (CTek

o Oyepesasb
ZepesBo

= buHapHoe gepeso

Xew-tabanya (accoumaTmBHbIN MaccuB, CJ10Bapb)
pagp

MHOXXEeCTBO
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JINHEeMHbIN CNUCOK

s B crnimvcke kaxablh aneMeHT CBSA3aH CO ClieAyoLWuM u,
BO3MOXHO, C npeablayLwmm. KonnyecTtBo 3/IEMEHTOB B CMUCKE
MOXXET U3MEHATbLCSA B npoLecce paboTbl NporpamMmbi.

= KaXabln aneMeHT CNncKa COAEPXUT KJItoY,
NMAEHTUDUUNPYIOLWMIA STOT S/IEMEHT.

= Buabl CNMCKOB:

O4HOCBA3HbIE - KOJibUEBbIE

NBYCBSI3HblE /

W
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[1BYCBSA3HbIN CMNCOK

Yxaszarenb Ha Texyuwh

Yxazarenb Hayana ANeMEHT CNUCKa Yxazartenb KoHUa
! ) !
| v v 'l » 'd v
JNEMEHTHI CNHCKa
SNeMEHT crncka
|- =
....... " *-...
......... 8
..... . \'“%,‘
Ykasarens na'ﬁﬁem,wyumﬁ ﬂaﬂ:'ible Ykazatens Ha CNenyIoLLmMi
ANBMEHT CrucKa ANEMENHT CNKHcKa

.
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[TfpenmylLLecTBa CNMcKa nepea MacCMBoOM

— [lpocTaga BCTaBKa 3/1eMeHTa:

¢

»—

@ YpaneHue anieMeHTa

# CopTunpoBKa 3n1ieMeHTOoB (?7?)
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Ctek

CTexk — 4acCTHbIN cny4aun
OAHOHaNpaB/IEHHOro CrUCKa,
nobaBnieHne 31eMEHTOB B KOTOPbIN U
BbI6OpKa U3 KOTOPOro BbIMNOJIHAOTCS C
OAHOro KOHLUA, Ha3blIBAeMOro BepLINHOM
cTeKka (CTek peanusyeTt NpuHLUUN
ob6cnyxusaHus LIFO).

[pyrne onepaunm co CTEKOM He
onpeaeneHsbl.

[pn BbIBOpPKE 3/1EMEHT UCK/IOYAETCH U3
cTeka.
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Ouepegb

= Oyepesb — 4YaCTHbIN Cy4Yyan oAHOHaNpaB/IeHHOro CNuckKa,
nobaBneHme 31eMEHTOB B KOTOPbIN BbIMOJIHAETCSH B OAUH KOHEL,
a Bblbopka — M3 Apyroro KoHua (o4yepeab peannusyeT NPUHLMM
obcnyxunsaHusa FIFO). [lpyrme onepauumn c oyepenbto He
ornpeneneHsol.

= [1pn BbI6OpKE 3N1EMEHT UCK/IIOUYAETCH N3 OUYepeau.

Yoanure BetaBuTh

B Bepx

ll Bropoit crepxy Haxaso Bropoit Tperuit Koner,
| {b) Ouepenn
Tperuit crepxy
Kpaitauit Bropoit Bropoi KpattHuit
CripaBa crpaea
Yerpeproi#t ceepxy i ' SIERR _ ,‘

s anpndi VR DR A ANH: § PN D A AR

N Hus
BcTaBuTh HIIM BCTaBHTEL HIK
(a) Crex YAAJIHTD () Jex YAANHTb
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buHapHoe aepeBo

= buHapHoe gepeBo — gMHaMmn4yeckas
CTPYKTYpa AaHHbIX, COCTOALWAaa U3 Y3/10B,
KaXAbll U3 KOTOPbIX COAEPXUT, MOMUMO
AaHHbIX, He 6bonee ABYX CCbIJIOK Ha
pa3finyHble 6MHapHbIE NoaAepeBbS.

= Ha kaxabin y3en nmeeTcd poBHO oA4Ha
CCblJIKa. Ha4vanbHbIN y3en Ha3bIBAETCA KOPHEM
nepesa.

= Y3e/, He MMewLWmnii NoaAEPEBLEB, HAa3bIBAETCS
smcToM. Nexopsawme y3bl Ha3blBalOTCS
rpeakamu, BXoasalWwme — rnoToMKamu.

s BbicoTa gepeBa onpenensieTcss KoJmMyecTBoM
YPOBHEN, Ha KOTOPbIX pacrosiaratoTcs ero
Y3/1bl.

©lMaBnosckas T.A. (HNY NTMO)
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[lepeBO Noucka

= ECnn gepeBo opraHM3oBaHO
TakmM obpas3om, 4Tto ans
Ka)X0oro y3na BCe K/K4u ero
NeBoro noagaepeBa MeHblle
KJIlo4a 3TOro y3sna, a Bce
KSIFOYW ero npasoro
nogaepesa — 6osblie, OHO
Ha3blBaeTCA JEPEBOM [MONCKA.

s OAMHAKOBbIE KJTHOUYUN He
AOonycKarTcA.

= B AepeBe noncka MOXHO
HANTW 3/1IEMEHT MO KJIHo4Yy,
OBUrasiCb OT KOPHS U
nepexoasa Ha JieBoe Uu
npaBoe noaaepeso B
3aBUCUMOCTU OT 3HAYEHUS
K/l04a B KaXXAoM ya3re.

©lMaBnosckas T.A. (HNY NTMO)
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O6xoa nepesa

procedure print_tree( aepeso );
begin

print_tree( nesoe_noanepeso )

nocewieHme KOpHS

print_tree( npaBoe_noaaepeso )
end;

1 6 8 10 20 21 25 30

©MMasnosckas T.A. (HAY UTMO)
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Xew-tabnuuya

s Xew-tabnuya (accoynaTtmnBHbIN MaccuB, CJI0Bapb) —
MacCCuB, AOCTYMN K 3/IEMEHTaM KOTOPOro OCyLlecTB/ISeTcs
He Mo HoMepy, a no knaw4vy (T.e. aTo Tabnuua, cocrodwas

M3 Nap «K/4Y-3HAYEHNE>) Koy 3HaueHue
= PYyC-aHrn-cnoBapb: boy MaJIbUUuK
{kykna} -> doll girl JACBOYKaA
dog cobauka

Xew-Tabnuua adpdheKTUBHO peannlyeT onepaumno Noncka
3HaueHus no knawdy. Knwod npeobpasyetcs B UMcnio (xaLw-
KoZ), KOTOpOoe ncnosibdyeTtcs ans 6bICTpOro HaxoXaeHus
HY>XHOIro 3Ha4YeHus B xew-Tabnuue.

©lMaBnosckas T.A. (HNY NTMO)
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['pad

s [pagp — COBOKYMHOCTb Y3/10B U pebep, coeanHSAILINX
pa3finyHble y3/bl. MHOXECTBO peasibHbIX MPaKTUYecKmnx 3aaau
MOXXHO onuncaTb B TEpMMHAxX rpadoB, YTO AenaeT ux
CTPYKTYpPOI AaHHbIX, YAaCTO UCMOSIb3YEMOM NPU HAMNUCAHUM

NporpamMm.

©lMaBnosckas T.A. (HNY NTMO)
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Xs X3
X5 X4
6
X1 X2
X6
X5 X4
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MHOXeCTBO

s MHOXecTBoO — HeynopsiaouYeHHasi COBOKYMNHOCTb 3/1IEMEHTOB.
[N MHOXEeCTB onpeaeneHbl onepauun:

= MNPOBEPKM NPUHAANEXHOCTU 3NEMEHTA MHOXECTBY
s BKJIIOYEHUS U UCKTHOYEHUS SNIEMEHTA
s« 06beanHeHUus, nepecevyeHns U BblUNTaHUS MHOXECTB.

QO 0

Cverlapping Lnian Intersectian Subtraction
Circles

s Bce 3Tn cTpyKTYypbl AaHHbIX HA3bIBAOTCA @ab6CTPAKTHbIMU,

MNOCKOJIbKY B HUX He 3aJaeTcsa peanm3aumns AonyCcTUMbIX
ornepauumn.

©MNasnosckas T.A. (HNY UTMO) 1 3
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KO HTENHE p bl http://msdn.microsoft.com/ru-ru/library/ybcx56wz.aspx?ppud=4

KoHTenHep (Kosiiekumns) - CTaHaapTHbIM KNacc, peasnsyowmnm
abCTpPaKTHYIO CTPYKTYPY AAaHHbIX.

[ns Ka)aoro Tmna Kosilekuun onpeaenedbl MeToabl paboThbl C
ee 3/1eMeHTaMM1, He 3aBUCALLNE OT KOHKPETHOro TUMa XpPaHUMbIX
NAHHbIX.

Mcnonb30oBaHME KOMNEKLMI NMO3BOISIET COKPATUTb CPOKMU
pa3paboTku NporpaMM u NOBbICUTb UX HAAEXHOCTb.

Kaxabln BUA KOSIJIEKUMM NoadepXMBAET cBoW Habop onepaumnmn
Ha4 AaHHbIMU, N 6bICTPOAENCTBUE 3TUX ornepaunum MoxXeT 6biTb
Pa3HbIM.

Bbibop Bnaa Konnekunm 3aBUCUT OT TOro, 4YTo TpebyeTcsa aenatb
C AaHHbIMW B NporpaMMe n Kakume TpeboBaHus NpeabaBASAIOTCS K
ee 6bICTPOAENCTBUIO.

B 6nbnnoteke .NET onpeaeneHo MHOXeCTBO CTaHAAPTHbIX
KOHTENHEpPOB.

OCHOBHble MPOCTPAHCTBA MMEH, B KOTOPbIX OHMN ONMUCaHbl —
System.Collections, System.Collections.Specialized n

System.Collections.Generic
14



System.Collections

Arraylist
BitArray
Hashtable
Queue

Sortedlist

Stack

©lMaBnosckas T.A. (HNY NTMO)

MaccuB, AMHaMUYEeCKM U3MEHSAIOLLMI CBOW pasmep
KOMMakTHbIA MaccuB Ans XpaHeHns OUTOBLIX 3HAYEHWN
Xal-Tabnuua

Ovepeab

Konnekums, oTcopTupoBaHHas no knodam. [octyn K
arIeMeHTaM — o KIIoYy MM NO UHAEKCY

Crek

15



[TapaMeTpu3oBaHHbIE KOJ11EKLNN
(KNnaccbl-NpOTOTUNMbI, generics)

- KJ1aCCbl, MMeEWWKMNE TUMbl AdHHbIX B Ka4eCTBE NMNapaMeTpoB

Knacc-npototun (Bepcus 2.0) O6bIYHbIN KNacc
Dictionary<K,T> HashTable
LinkedList<T> =

List<T> ArraylList
Queue<T> Queue
SortedDictionary<K,T> SortedList

Stack<T»> Stack

©MMaBnosckas T.A. (HAY UTMO)



Bbibop Knacca Konnekumn

= HyXeH nn nocnepoBaTefibHbIN CMMUCOK, 3JIEMEHT KOTOPOro o6bI4HO
yhanseTcs cpasy rnocne misfiedeHns ero 3HadveHna (Queue,
Stack)

= HyXeH nn gocTtyn K aneMeHTaM B onpeaeneHHoM nopsaake (FIFO -
Queue, LIFO - Stack) nnu B npoussonbHbIM nopsake (LinkedList)

= Heobxoanmo nn nMmeTb AOCTYN K KaXA0MY 3/1EMEHTY MO UHAEKCY?
(ArrayList, StringCollection, List, ...)

= bByaeT nu KaXkablh aNEeMEHT coAepXaTb TO/IbKO OAHO 3HAYEHMUE,
coyeTaHue U3 O4HOro KJjitoya U O4HOro 3HaYeHUs UM codyeTaHue
M3 OQHOM0 KJ/KoYa U HECKOJ/IbKUX 3HAYEHUIN?

= HyXHa 1M BO3MOXXHOCTb OTCOPTUPOBATb 3/1IEMEHTLI B NOPSAKeE,
OT/IMYHOM OT nopsiaka nx nocrynnenna? (HashTable, SortedList,
SortedDictionary, ...)

= HeobxoauMmbl nn BbICTPLIA NOUCK U U3BIeYeHUe AaHHbIX?
(Dictionary)

= HyXHa nn Konnekuus ToNbKO AN XpaHeHUs CTPOK?
(StringCollection, StringDictionary, Tnnus_kosnekymss<String>)

©MNasnosckas T.A. (HNY UTMO) 1 7



[TpymMep ncnonb3oBaHUAa Knacca List
using System;
using System.Collections.Generic;
namespace ConsoleApplication1{
class Program {

static void Main() {

List<int> lint = new List<int>(); // MmaccuB 13 uenbix
lint. Add( 5 ); lint.Add( 1 ); lint.Add( 3 );
lint.Sort();
int a = lint[2]; Console.WriteLine( a );
foreach ( int x in lint ) Console.Write( x + " ");

// MaccuB U3 MOHCTPOB:

List<Monster> stado = new List<Monster>();
stado.Add( new Monster( "Monia" ) ); /* ... */
foreach ( Monster x in stado ) x.Passport();

133

©MMasnosckas T.A. (HAY UTMO)
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[TfpyMmep ncnonb3oBaHuda knacca Dictionary:
dopMMpoBaHMe 4YaCTOTHOINO CJ/ioBapA

class Program {
static void Main() {
StreamReader f = new StreamReader( @"d:\C#\text.txt" );
string s = f.ReadToEnd();
char[] separators =<{ "', "', "' """ };
List<string> words = new List<string>( s.Split(separators) );
Dictionary<string, int> map = new Dictionary<string, int>();
foreach ( string w in words ) {
if ( map.ContainsKey( w ) ) map[w]++;
else map[w] = 1; // CITOBO BCTPETU/IOCb BrNepBble
b
foreach ( string w in map.Keys )
Console.WriteLine( "{O0}\t{1}", w, map[w] );
s

©MMasnosckas T.A. (HAY UTMO)
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O606uweHHble MeToabl (generic methods)

// TlpuMep: copTMpoBKa BbIGOPOM
class Program {

static void Sort<T> ( ref T[] a) // 1
where T : IComparable<T> // 2
{ T buf;

int n = a.Length;
for(inti=0;i<n-1; ++i){
intim = 1i;
for(intj=i+1;j<n; ++j)
if ( a[j].CompareTo(alim]) < 0) im = j; e
buf = ali]; a[i] = a[im]; a[im] = buf;

©MMasnosckas T.A. (HAY UTMO)
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[Tpoaos/nkeHne npmumepa

static void Main() {
intfla={1,6,4,2,7,5, 3 };
Sort<int>( ref a ), /] 4
foreach ( int elem in a ) Console.WriteLine( elem );

double[] b={1.1, 5.2, 5.21, 2, 7, 6, 3 };
Sort( ref b ); /]S
foreach ( double elem in b ) Console.WriteLine( elem );

string[] s = { "qwe", "qwer", "df", "asd" },;

Sort( ref s ),; b g
foreach ( string elem in s ) Console.WriteLine( elem );

©llaBnoBcKas T.A. (HWY NTMO) 2 1



[TfpenmyLiecTBa generics

[TlapaMeTpu3oBaHHbIE TUNbI 1 MEeTOAbl MO3BOJIAIOT:

= OMNUCbIBaTb CNOCO6bl XpaHEHNA N aNIrTOPUTMbI
06paboTkM AaHHbIX HE3ABUCUMO OT TUMOB AaHHbIX;

s BbIMOJIHATb KOHTPOJIb TUMOB BO BPEMA KOMMNUMAALNM
NporpamMmeil.

[TlpuMeHeHne generics yBeIMUYMBAET HAAEXKHOCTb
NporpaMM M YMeHbLUAET CPOKU UX pa3paboTku.

©MNasnosckas T.A. (HNY UTMO) 22



OpraHusauua cnpaskun MSDN

na Ka)aoro afieMeHTa.

s M4

= Ha3HayeHwue

= [1pOCTpaHCTBO MMeH, cb6opKa

s CuHTakcuc (Syntax)

= OnuncaHme (Remarks)

= [1pnmepbl (Examples)

= Mepapxus HacnegoBaHus, NnnaTtdopMbl, BEPCUS, ...
= CCblJIKM Ha pOACTBEHHYIO MHPOpMauuto (See also)

©MMasnosckas T.A. (HAY UTMO)
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[TpuMep cnpaBku anga List <T>

List <T> Class

Represents a strongly typed list of objects that can be accessed by
index. Provides methods to search, sort, and manipulate lists.

Namespace: System.Collections.Generic
Syntax:

[SerializableAttribute]

public class List<T> : IL1st<T>, ICollection<T>,
[Enumerable<T>, IL1st, ICollection, IEnumerable

Type Parameters:
= | - The type of elements in the list.

24
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Remarks

= The List <T > class is the generic equivalent of the ArrayListThe List <T > class is the generic
equivalent of the ArrayList class. It implements the [List <T > generic interface using an array
whose size is dynamically increased as required.

= The List <T > class uses both an equality comparer and an ordering comparer.

= Methods such as ContainsMethods such as Contains, IndexOfMethods such as Contains,
IndexOf, LastIndexOfMethods such as Contains, IndexOf, LastIndexOf, and RemoveMethods
such as Contains, IndexOf, LastIndexOf, and Remove use an equality comparer for the list
elements. The default equality comparer for type T is determined as follows. If type T
implements the IEquatable <T >Methods such as Contains, IndexOf, LastIndexOf, and
Remove use an equality comparer for the list elements. The default equality comparer for type
T is determined as follows. If type T implements the IEquatable <T > generic interface, then
the equality comparer is the Equals(T)Methods such as Contains, IndexOf, LastIndexOf, and
Remove use an equality comparer for the list elements. The default equality comparer for type
T is determined as follows. If type T implements the IEquatable <T > generic interface, then
the equality comparer is the Equals(T) method of that interface; otherwise, the default
equality comparer is Object .Equals(Object) .

= Methods such as BinarySearchMethods such as BinarySearch and SortMethods such as
BinarySearch and Sort use an ordering comparer for the list elements. The default comparer
for type T is determined as follows. If type T implements the IComparable <T >Methods such
as BinarySearch and Sort use an ordering comparer for the list elements. The default
comparer for type T is determined as follows. If type T implements the IComparable <T >
generic interface, then the default comparer is the CompareTo(T)Methods such as
BinarySearch and Sort use an ordering comparer for the list elements. The default comparer
for type T is determined as follows. If type T implements the IComparable <T > generic
interface, then the default comparer is the CompareTo(T) method of that interface; otherwise,
if type T implements the nongeneric IComparableMethods such as BinarySearch and Sort use
an ordering comparer for the list elements. The default comparer for type T is determined as

onassbeows . (Hf tywse T implements the IComparable <T > generic interface, then the default




onaencsqe@ AR EHVTH® Mmatch the count. and the Cabpacitv and Count properties are

Examples

The following code example demonstrates several properties and methods of the
List <T > generic class of type string. (For an example of a List <T > of complex
types, see the Contains method.)

The default constructor is used to create a list of strings with the default
capacity. The CapacityThe default constructor is used to create a list of strings
with the default capacity. The Capacity property is displayed and then the
AddThe default constructor is used to create a list of strings with the default
capacity. The Capacity property is displayed and then the Add method is used to
add several items. The items are listed, and the CapacityThe default constructor
is used to create a list of strings with the default capacity. The Capacity property
is displayed and then the Add method is used to add several items. The items
are listed, and the Capacity property is displayed again, along with the Count
property, to show that the capacity has been increased as needed.

The ContainsThe Contains method is used to test for the presence of an item in
the list, the Insert method is used to insert a new item in the middle of the list,
and the contents of the list are displayed again.

The default ItemThe default Item property (the indexer in C#) is used to
retrieve an item, the RemoveThe default Item property (the indexer in C#) is
used to retrieve an item, the Remove method is used to remove the first
instance of the duplicate item added earlier, and the contents are displayed
again. The Remove method always removes the first instance it encounters.

The TrimExcessThe TrimExcess method is used to reduce the capacity to match
the count, and the CapacityThe TrimExcess method is used to reduce the

26



using System;

using System.Collections.Generic;

public class Example {

public static void Main() {
List<string> dinosaurs = new List<string>();
Console.WriteLine("\nCapacity: {0}", dinosaurs.Capacity);
dinosaurs.Add("Tyrannosaurus");
dinosaurs.Add("Amargasaurus");
foreach(string dinosaur in dinosaurs) { Console.WriteLine(dinosaur); }
Console.WriteLine("Count: {0}", dinosaurs.Count);

Console.WriteLine("\nContains(\"Deinonychus\"): {0}",
dinosaurs.Contains("Deinonychus"));

Console.WriteLine("\nInsert(2, \"Compsognathus\")"); dinosaurs.Insert(2,
"Compsognathus");

foreach(string dinosaur in dinosaurs) { Console.WriteLine(dinosaur); }

©MNasnosckas T.A. (HNY UTMO) 27



Pe3ynbTtaT paboTbl npnMepa

/* This code example produces the following output:
Capacity: 0

Tyrannosaurus

Amargasaurus

Capacity: 8

Count: 5

Contains("Deinonychus"): True

Insert(2, "Compsognathus")

©MMasnosckas T.A. (HAY UTMO)
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See Also

Reference
List <T > Members
System.Collections.Generic Namespace

IList

©MMaBnosckas T.A. (HAY UTMO)
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List <T > Members

Properties

Name

Description

= X | Capacity

Gets or sets the total number of elements the
internal data structure can hold without
resizing.

= A | Count

Gets the number of elements actually

contained in the List <T >.

Gets or sets the element at the specified
index.

©lMaBnosckas T.A. (HNY NTMO)
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MeToAabl

= Methods
ForEach, GetEnumerator, GetHashCode, GetRange, GetType,

IndexOf(T), IndexOf(T, Int32), IndexOf(T, Int32, Int32),
Insert, InsertRange, LastIndexOf(T), LastIndexOf(T, Int32),
LastIndexOf(T, Int32, Int32), MemberwiseClone, Remove,
RemoveAll, RemoveAt, RemoveRange, Reverse (),
Reverse(Int32, Int32), Sort (), Sort(Comparison <T >) ,
Sort(IComparer <T >) , Sort(Int32, Int32, IComparer <T >) ,

ToArray, ToString, TrimExcess, TrueForAll, ...

©MNasnosckas T.A. (HNY UTMO) 3 1



m lhsert

s Inserts an element into the List <T > at the
specified index.

Npem Ha cTpaHuUuy 3TOro Metoaa ->

©lMaBnosckas T.A. (HNY NTMO)
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List <T>.Insert Method

Inserts an element into the List <T > at the specified
index.

Syntax

public void Insert( int index, T item )

Parameters

s indexType: System .Int32
The zero-based index at which item should be

inserted.

s itemType: T
The object to insert. The value can be null for
reference types.

©MMasnosckas T.A. (HAY UTMO)
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Exceptions

ExceptionCondition

s ArgumentOutOfRangeExceptionindex is less than 0.
= -0r- index is greater than Count.

Remarks

= List <T > accepts null as a valid value for reference types and
allows duplicate elements.

=« If CountIf Count already equals CapacityIf Count already equals
Capacity, the capacity of the List <T > is increased by
automatically reallocating the internal array, and the existing
elements are copied to the new array before the new element is
added.

= If index is equal to CountIf index is equal to Count, item is added
to the end of List <T >.

= This method is an O( n) operation, where n is Count.
Examples

= The following code example demonstrates the Insert method,
along with various other properties and methods of the List <T
>The following code example demonstrates the Insert method,

ones@d@nawith various other properties and methods of the List <T >34




See Also

= Reference

s List <T > Class

s List <T > Members

s System.Collections.Generic Namespace

s InsertRange
= Add
= Remove

s /l Tak panee!

©MMaBnosckas T.A. (HAY UTMO)
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PaboTta c dpannamum
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Obuwune npunHuunbl paboTbl ¢ pannamm

= YreHume (BBOA) — nepepayva AaHHbIX C BHEWHEro yCTpoucTea
B ONepaTUBHYIO NaMaTb, 06paTHbIN NpoLUEecC — 3arnMch
(BbIBOA).

= BBoa-BbiBOA B C# BbINOJHAETCA C NMOMOLbIKO NMOACUCTEMDI
BBOAA-BbiBOAA U KnaccoB bubnmnortekm .NET. ObMeH gaHHbIMU
peanin3yeTcs C NoMOLLbIO MOTOKOB.

s [lTotok (stream) — abCcTpakTHOE MOHATME, OTHOCSALLEEeCcH K
noboMy nepeHoCcy AaHHbIX OT UCTOYHUKA K NMPUEMHUKY.
[MoTokn obecneumBatoT HaAEXHYO paboTy Kak co
CTaHAAPTHbLIMU, TaK U C onpeaesieHHbIMU MoJib30BaTeNeM
TUNAaMU AaHHbIX, @ TaKXXe eaAMHO06pa3HbIN N NOHATHbIW
CUHTaKcuC.

= [lOTOK onpepenseTcsa Kak nocsiefoBaTelbHOCTb 6anToOB N He
3aBUCUT OT KOHKPETHOro yCTPONCTBA, C KOTOPbIM
Npon3BOAUTCSH OOMEH.

= O6MeH c NOTOKOM AN NOBbIWEHUS CKOPOCTU Nepeaavn
NaHHbIX MPOU3BOANTCS, KaK npaBuno, yepe3 6ygep. bydep
BblAENSETCHA A8 KaXO0ro oTKpbITOro danna.
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[ object ]

MarshalBy Ref Object]7

BinaryReader

BinaryWriter

Directory

File

J
J
J
J
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Knaccel .NET ans pabotbl ¢ noTokamm

b[ Directorylnfo

o

_,[

>[ Filelnfo

et

»

o

e

P BufferedStream

et

>

o~

»| FileStream

.

et

o

b[ MemoryStream

; StreamReader

.

et

>

-

p StringReader

.

et

—b[ FileSystemlInfo ]

Stream }
—D[ TextReader }
—P[ TextWriter }

h[ StreamWriter

’[ StringWriter
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YpoBHU 06MeHa C BHELIHUMUN YCTPOMCTBAMM

BbinonHATL O6MEH C BHELWHUMW YCTPOMCTBAMN MOXHO Ha YPOBHE:

s /[JBOWYHOIO rNpeacTaB/ieHns AaHHbIX
= (BinaryReader, BinaryWriter);

s bOautos
= (FileStream);

m TEKCTa, TO eCTb CUMBOJIOB
= (StreamWriter, StreamReader).
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JocTyn K dbannam

= /JlocTtyn K pannam MoxeT 6bITb:

s f1ocsiegoBartresibHbIM - o4YepeaHON 3/1EMEHT MOXHO
npoynTaTh (3anucaTtb) TONILKO MOcs/ie aHal10rMyHou
orepauunmn c npeablayLmm 3J1IeMEHTOM

s [1POU3BOJIbHbIM, W MIPAMbIM, NPU KOTOPOM BbIMNO/IHAETCS
yTeHue (3anncb) NPomn3BOJIBHOIMO 3/1EMEHTA Mo 3a4aHHOMY
agpecy.

= [EeKCToBble aufbl - TO/IbKO NnocnenoBaTesbHbIN AOCTY

= B ABOMYHbLIX N 6ANTOBbLIX MOTOKaX MOXXHO MUCMNO/b30BaTb 06a
MEeTOoda AOCTYTra

= [IpsAMOM OOCTyn B COMETaHUU C OTCYTCTBUEM Npeobpa3oBaHUM
obecrneumBaeT BbICOKYH CKOPOCTb MOJIYYEHUSA HYXHOMN
MHMOpMaLUUWN.

©lMaBnosckas T.A. (HNY NTMO)
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[IpyMep 4YTeHnda N3 TEKCTOBOro dansa

static void Main() // Becb ¢pann -> B 0OA4HY CTPOKY
{ try
{
StreamReader f = new StreamReader( "text.txt" );
string s = f.ReadToEnd();
Console.WritelLine(s);
f.Close();
b

catch( FileNotFoundException e )

{
Console.WriteLine( e.Message );
Console.WriteLine( " lNpoBepbTe NpaBUIbHOCTb UMeHU pannal” );
return;

¥

catch
{

Console.WriteLine( " Heono3HaHHOe ucktodeHue!" );
return;

¥
i
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[TocTpoOYHOE YTeHMEe TEKCTOBOro panna

StreamReader f = new StreamReader( "text.txt" );
string s;
long i = 0;

while ( ( s = f.ReadLine() ) !'= null )

Console.WriteLine( "{0}: {1}", ++1, s );
f.Close();
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try {
List<int> list_int = new List<int>();

StreamReader file_in = new StreamReader( @"D:\FILES\1024" );
Regex regex = new Regex( "[*0-9-+]+" ),
List<string> list_string = new List<string>(

regex.Split( file_in.ReadToEnd().TrimStart(' ') ) );

foreach (string temp in list_string)
list_int.Add( Convert.Tolnt32(temp) );

foreach (int temp in list_int) Console.WriteLine(temp);

»

catch (FileNotFoundException e)
{ Console.WriteLine("HeTt dpanna" + e.Message); return; }

catch (FormatException e)
{ Console.WriteLine(e.Message); return; >

catch { ... }

©lMaBnosckas T.A. (HNY NTMO)
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YTeHne yncen mn3 TeKCToBoro amnna — Bap. 2

try {
StreamReader file_in = new StreamReader( @"D:\FILES\1024" );

char[] delim = new char[] { "' };
List<string> list_string = new List<string>(
file_in.ReadToEnd().Split( delim,
StringSplitOptions.RemoveEmptyEntries ));
List<int> list_int = list_string.ConvertAll<int>(Convert.ToInt32);
foreach ( int temp in ist_int ) Console.WriteLine( temp );

¥

catch (FileNotFoundException e)

{ Console.WriteLine("HeTt danna" + e.Message); return; }
catch (FormatException e)

{ Console.WriteLine(e.Message); return; }
catch { ... }
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PaboTa c kaTtanoramm u aniamu

[IpocTpaHCTBO MMeH System.IO: Knacchl
= Directory, Directorylnfo
= File, FileInfo

(co3paHune, ynaneHue, nepeMelleHme ansioB U KaTasioros,
nosy4yeHne nx CBOUCTB)

©lMaBnosckas T.A. (HNY NTMO)
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2neMeHTbl knacca DirectorylInfo

AnemMeHT OnucaHue
Co3aaTb KaTtanor uin noakaTtanor rno
Create yKasaHHOMY nyTu B (aiiyioBoi cucreme
CreateSubDirectory
YpanuTb KaTtanor co BCeM ero
Delete COAEPXNUMbIM
. . Bo3BpaTnTb MaCcCUB CTPOK,
GetDirectories |npeacraBnsowmx BCe NoaKaTanorm
Monyuntb annbl B TEKYLWEM KaTasore B
GetFiles Bnae Mmaccma obbekToB kacca FileInfo
[lepeMecTuTb KaTasor n Bce ero
MoveTo CoAEepPXMMOEe Ha HOBbIN aapec B an1oBoU
cucreme
D 0. Bo3BpaTuTb poanUTENIbCKUN KaTanor

©lMaBnosckas T.A. (HNY NTMO)

46



[IpnMep: KonmpoBaHune annos *.jpg - 1

class Class1 // 13 karasiora d:\foto B karasor d:\temp
static void Main() {
try {
string destName = @"d:\temp\";
DirectoryInfo dir = new DirectoryInfo( @"d:\foto" );

if (! dir.Exists) // NpoBepKa CyLwecTBOBaHUSA KaTasiora
.
Console.WriteLine( "KaTtanor " + dir.Name + " He cyw.." );
return;
t
DirectoryInfo dest = new DirectoryInfo( destName );
dest.Create(); // co3oaHuMe ueneBoro Kartanaora
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[pnMmep: KonnpoBaHune annos *.jpg - 2
FileInfo[] files = dir.GetFiles( "*.jpg" ); //cnncok dannos
foreach( FileInfo f in files )

f.CopyTo( dest + f.Name ); // KonnpoBaHue pannos
Console.WriteLine( "CkonunposaHo dannos " + files.Length);
} // KoHeu 6noka try
catch ( Exception e )

{

Console.WriteLine( "Error: " + e.Message );

I3,
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Pyb6eXHbI KOHTPOIb NO MOAY/1O 2

= [eop. yacTtb (10 Bonpocos, 5 6anno.):
= Onepatop switch -1
« [lapameTpbl MeToA0B (Nepedayda rno 3Ha4YeHUKo U Mo ccblike) — 3
= [pnHuymnel OOI - 2
« CuHTakcuc obpalweHus K nonsim n Metogam, cneundunkaTopsl,
onucaHne ob6bekToB — 4
=« [lpakT. yacTtb (3aaava, 5 6annos):

= 3aJaHune Ha MaccumBbl (Ha canTe) nnu 3agaHue no Bblibopy
npenoaaBaTens.

lMpakTnyeckas 4acrtb M rno nepBomMy, U MO BTOPOMY
MOAy /110 BbINOJIHAATCA Ha KOMIbIOTEPEe Ha
slaboparopHon pabore B NpUCYTCTBUMN
npenogaBarens (AoMa — TO/IbKO B Buge
NCKJTIOYEeHMNS1)
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DJK3aMeHbl

«= 1100, 1101 - 25.01
«= 1120, 1125 - 26.01
= 1105, 1106 - 29.01

= JloCcpo4Hbin 3Kk3aMeH 25.12 (cTapocCTbl -> CNUCKK)
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