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HHE, ArrayList, Stack,
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int x0 =1; int[] x = new int[5];

intx1=2;
int x2 = 3; ‘ for (inti=0;i<5; i++) {
int x3 = 4; X[i]=i+1;

int x4 =5; }
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“‘SBS’ 6
‘KBS2” Vi
‘KBS1” 9
“EBS1” 10
‘MBC” 11
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int SBS = 6;
int KBS2 = 7;
int KBS1 =09;
int EBS1 =10;
int MBC = 11;




*

== D= 18{HJI

Console.WriteLine("television networks: {0}, channel number: {1}", "SBS", SBS);
-
O Hi =4
Console.WriteLine("television networks: {0}, channel number: {1}", "SBS", SBS);
Console.WriteLine("television networks: {0}, channel number: {1}", "KBS2", KBS2);
Console.WriteLine("television networks: {0}, channel number: {1}", "MBC", MBC);
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Console.WriteLine("television networks: {0}, channel number: {1}", "SBS", channels['SBS"]);
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C#Collections

— .NET 2 st HHMS HS

« System.Collections SeiA
 System.Collections.Generic 224
« System.Collections.Concurrent 224




System.Collections

O Object 2}l 23 M SYA
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ArrayList 290 it 377t sHC=ZE SItot= THA| HHE
Hashtable 719l oHAIZ 0] it ~d= 71/ ‘82l 2=
Queue FIFO 49| 7HA| Z2tH
Stack LIFO 49| 7HA| &=

SortedList  7ofl 2t Y= 7|/3t Kol ZAM




Generic

System.Collections.
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System.Collections.

Concurrent
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— System.Collections®| S2HA 9t OIE H|0]A
« ArrayList
« Hashtable
« SortedList
« Stack, Queue
« BitArray
« NameValueCollections
e [Enumerable, [IEnumerator
« |ICollection
e |List
« |Dictionary, IDictionaryEnumerator
« |ICloneable
« |Serializable




Collections

—— System.Collections®| S2HA 9t OIE H 0] A

IEnumerable Queue
ICollection Stack
/"\ BitArray
IList IDictionary
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ArrayList Array ListDictionary HashTable SortedList
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Class
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public class SortedList: IDictionary, ICollection, IEnumerable, ICloneable




SortedList
Class

— SortedList EZ!
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SortedList
Class

— SortedList HAE

Add() - 712t IO Z HIOIHE &

Clear() - B Q4E HA

Contains() - E7 7|7t £0] A=K HEE &0l
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Queue Class

—— Queue= FIFO(First-In, First-Out) 22 M

« FIFO - BHA S0{Zt IO|E 7t M BHA LIL= HIE22| XS
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public class Queue: ICollection, IEnumerable, ICloneable

— Queue HALE
« Enqueue() HIAEE Tl A QX0 LA
« Dequeue() HIAEE 79| OHK|a} X9 QAE HISI5H D A
(BIStE|= HIOIE™2 objectd)
« Peek() HIAEE OHK|E Q|X[Q] QAE HIHGHA| 410 BiSt (BISth|=
CIOIEI™®E objectd)




Queue GilAl

Queue queue = new Queue(new object[] {10, 20, 30});
queue.Enqueue(l); // 7H& OFX|2fof =7}
queue.Enqueue(“abc”); // 7HE OFx|atod| =7}
queue.Enqueue(3.4); // 7HE OFX|2Hoi| &7t

foreach(object obj in queue)
Console.WriteLine(obj);
Console.WriteLine();

while (queue.Count > 0) {
Console.WriteLine(“Dequeue: {0} Count: {1}”,
gueue.Dequeue(), queue.Count);

10
20
30

1
abc
34

Dequeue
Dequeue
Dequeue
Dequeue
Dequeue
Dequeue

: 10 Count: 5
: 20 Count: 4
: 30 Count: 3
-1 Count: 2

- abc Count: 1
: 3.4 Count: O




— StackE LIFO(Last-In, First-Out) Zi2iM

« LIFO - A& OFX|2H0 SO{ZE HIOIEV A BN L= HIEC|
TS SciAst

public class Stack: ICollection, IEnumerable, ICloneable

— Stack HALE
« Push() HIAE= AEHO| OH 2|0f
« Pop() HIAEE AEHO| BH Q0] Q= QAE AMN|ISHLT H|O|H Hiat
(BIt|= HIOIHY2 object™)
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Stack stack = new Stack(new object[] {10, 20, 30});
stack.Push(1); // 7}& OFx[2foi| 7}
stack.Push(“abc”); // 7}& OFX|2hof F7}
stack.Push(3.4); // 7}& OFx|2tof £7}

foreach(object obj in stack)
Console.WriteLine(obj);

Console.WriteLine();

while (stack.Count > 0) {

Console.WriteLine(“Pop: {0} Count: {1},
stack.Pop(), stack.Count);

34
abc
1
30
20
10

Pop: 3.4 Count: 5
Pop: abc Count: 4
Pop: 1 Count: 3
Pop: 30 Count: 2
Pop: 20 Count: 1
Pop: 10 Count: O
O




— ArrayList= ILISTE Sieict [HEEQ SHA
A

ArrayList= HIO|EIS MRIEHe I £AMMHE MUEID S7HIQI0
A7 L3t Ths

Lt

public class ArrayList: IList, ICollection, IEnumerable, ICloneable

— ArrayList HIAE

Add(), AddRange() HiAE= HIO|E{/HIOIE] E|AE £
Insert() HAES Z710]| HO|E] &t

Remove(), RemoveAt(), RemoveRange() HAEE= oid
O OIHIAZ QA M e HOIOE QA [|A

Sort) HIACE= QA H

GetEnumerator() HIAE = IEnumeratorS Bt&t
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ArrayList Al

ArrayList list = new ArrayList();
list. Add(10); // 7H& OFX[=2hod| F=7¢
list. Add(20); // 7+& OFX[2hod| F=7¢
list. Add(30); // 7+& OFX[2hod| F=7¢
foreach(object obj in list)
Console.WriteLine(obj);
Console.WriteLine();

list. RemoveAt(1); // 181 QI A O] @ A& M| 7
foreach(object obj in list)
Console.WriteLine(obj);

Console.WriteLine();

list.Insert(1, 25); // 1/ QUHA| M LAE F7}

foreach(object obj in list)
Console.WriteLine(obj);

Console.WriteLine();

10
20
30

10
30

10
25
30




Hashtable
Class

— Hashtable2 IDictionaryE 28ist [HEX Ol SeiA
« LHEO| HIOE = 7I(Key)2t ZH(Value)S o8

public class Hashtable: IDictionary, ICollection, IEnumerable,
ISerializable, IDeserializationCallback, ICloneable




Hashtable
Class

— Hashtable HIAE
- Add() HIAEE (71, Bi4)2 = HolH &
 Clear() HIAEE 2E 24 M
« Remove() HAEE= 7|12 E0I5I0] 24 A
« ContainsKey(), ContainsValue() HIAEE= E7 7|/3H2 ZaoH=X|
=ite)
« CopyTo() HIAEE SH4lHIOI=0 U= |AE 1R HIEZE SAL
- Keys, Values £/d2 ICollectionC = HIZt
« GetEnumerator() HAE£ IDictionaryEnumerator £ et




Hashtable GllAl

Hashtable ht = new Hashtable();
ht.Add(1, “Dooly”);
ht.Add(3, “Heedong”);
ht.Add(2, “Gildong”);
ht[4] = “Tochi”;
if ('ht.ContainsKey(5))
ht.Add(5, “Douner”);
foreach(DictionaryEntry de in ht)
Console.WriteLine(“Key={0} Value={1}", de.Key, de.Value.ToString());

Console.WriteLine(“After remove Dooly”);
ht.Remove(l); // Key=12l E2| At A
foreach(DictionaryEntry de in ht)
Console.WriteLine(“Key={0} Value={1}", de.Key, de.Value.ToString());
Console.WriteLine();

Key=5 Value=Douner
Key=4 Value=Tochi
Key=3 Value=Heedong
Key=2 Value=Gildong
Key=1 Value=Dooly
After remove Dooly
Key=5 Value=Douner
Key=4 Value=Tochi
Key=3 Value=Heedong
Key=2 Value=Gildong
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Interface

—— |Enumerable 21E{HI 0| A
« GetEnumerator() — IEnumerator 7HAMIE EI&t

— |Enumerator 21E{H 0| A
« LHROA IEnumerableZ AHEGHY HIOIE &4 V15 A&
« Current &8 — Z=M0||A A ZHK|of CHEH &EE HIiSt
- MoveNext() - L2 QAR O|F
« Reset() - Current ERIHE ZsiMO| XS FOZ A%
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Interface

— |Collection Q21E{HI 0| A

° Count _4\_/\1 _ 9—|EH/\=|O| 7HX| == |:|I_|'g'
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Interface

— IList 21E{HI01A

|Collection QIEI|OJANA THMH=E AOZE IEnumerablet
|ICollection 7|52 25 Z£&t

IsFixedSize &7 - 2|AET} I’."* ZI0| 2| AEQIX| &0l
IsSReadOnly &7 — 2|AE7} 17|™EOIX| =0l

OIHIA £ — CIEIA ZIOZ HIO|EHE YT{LL =7t

Add( - 2|AE 20| HIOIHE 7t

Clear() — 2|AE LiQ| 2= HIOIHE XA

Contains() — O H|O|E{7} 2|AE LHO|| £AHSH=X] G5 &40l
IndexOf() - 2|AE LHO| E7 HIO|H Q| {IXIE Et&t

Insert() — 2|AE LHO| E7 {XI0f HIOIHE &¢

Remove() — Di7HHZ U E HHE 2|AE LHOJA XA

RemoveAt() — X85t QIEIAQ| |O|EE MIA




Collections
Interface

— [Dictionary 21E1HI 0] A

2= A0f| O|&ESt= IListet EHie| 7|2t 2O 2 [HSA|F] LIOIEHE =&
IsFixedSize =78 — A=MO| F 7|7} FollAH U=KX| At
IsReadOnly &8 — Z=M0| 7| HEQIX| 20l

Keys &7 — ZatiM Lo EHE 7|1E LIE

Values &78 - &M Lol Z = g2 LI

Add() - 712t gt= TS0 HIO|HE ZHeiMo| =Tt

Clear() — Za49| = HIO|HE XA

Contains() — £ 7|7t HIOIEQf HZ[Of QY=X| ZAL
GetEnumerator() — IDictionaryEnumerator Et&t

Remove() - AXIE gtO| 7|2 TESI0] HIO|HE Z=MOlA XA




Collections
Interface

— |DictionaryEnumerator Q!E{H 0] A
« DictionaryEntry &8 - € Q4 LHO| 7|2} g2 72
- Key &8 - 8H Q4 U9l 7|1 7tM4=
-« Value &8 - M Q4 LHO| g2 7HHS




Collectiona}
Autoboxing Autounboxing

— C# Collections E2llA(ArrayList, Hashtable, Queue,
Stack)0ll CIOIE =201 U™ JMHOHCE XIS 22 boxing ik
unboxing0| HlZ ol A &

« Collections ZeiA(ArrayList, Hashtable, Queue, Stack)=
HE object EIRICZE X76t/| IHZE0] HIO|EO) EZer THOCt
2ol EIRICZ 9| YAIHSI UO|LEY| IHE

o OIO|E{7t BOIE! 2 HLH d'50| et £E5t7t 2

- 5 &9 Olx7t A7t =ICHH, Collections 2eHAELE
Generic Collections2 AM&0HOf &t
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Generics

— HIHE A M2 HILHIE (Generics) IO 2 9l

— HIHE

- £ EIRIE OHEA] G0, 2 SFQ| EC = Bidlel = QI =
SiALF HIAEE YBStAIZ|= 7™
v<T), K, (V) - EF OH7H He Q4 EfRIS LHISISH EFY

« MU= SeiA At
v HIHIE B|AE : ListT)
vTO| &8 EIRICE A9}
v7d40t 2 s 2|AE : Listdint)
v 2XERE LR = 2|AE © List{string)
v PersonBt CIi2= 2|AE : List{Person)




— HUIE2 Oiget IIsdl HEE £+ A= ek EFY D1
Haz SdHALEHAES Edol= JIE

« C++9| HIES(template)dt S




Generics

void Push(int element) { ... }
int Pop() { ...}

class Stack<T> {

void Push(T element) { ... }
TPop(){..}

void Push(string element) { ... }
string Pop() { ... }
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public class IntStack {
int[] items;
int count;
public void Push(int item) { ...
public int Pop(){ ... }

public class StringStack {
string[] items;
int count;

public string Pop() { ... }

}

public void Push(string item) { ..

-}

public class Stack<T> {
T[] items;
int count;
public void Push(T item){ ... }
public T Pop() { ... }

Stack<int> istack = new Stack<int>();
istack.Push(3);

int x = istack.Pop();

Stack<string> sstack = new Stack<string>();
sstack.Push(“C#");

string s = sstack.Pop();




— HIHIS Sci2

« 2ciALE QIHIO|A HARO| HEtet=l EfY =7t

public class MyClass<T> N|[E[==1= Ea
T val; MyCIoss ﬂﬁ, Ef%
Va0l void Set(T a) { OH7H H==
El_%l% T val = a;
} T EfQ| 2t aE
T Get) { valof| &P
return val;

}

T EFO| 2}
val 2|E




HIUIE HM &8

- 2HISKSpecialization)

— gt
- MU= EtOl SeiA0| F2AIXQ! EIRIZS CHY
« ZLtA0] 2folf O|FA{E

/1 MUl EFY TOl string XS

MyClass<string> s = new MyClass<string>();

s.Set("hello");
Console.WriteLine(s.Get()); // "hello" & &
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/MU= EFY TOf intX|E
MyClass<int>n = new MyClass<int>();
n.Set(5);

Console.WriteLine(n.Get()); // =Xt 5 &




MIUIE! Ml SS

- PHISHSpecialization)

— ZLHgt

« A= MyClass{string) 2| AA TAE

public class MyClass<T> {
T val,
void Set(T a) {val =a; }
T Get() { return val; }

}

public class MyClass<string> { ; Tt stringgg A=}
string val; // B2 val2| Et 2 string
void Set(string a) {
val = a; // string EF 2| 2} aE valoi| X|73
}
string Get() {

return val; // string Et & 2| g} val

fjo
AL}
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— HIU=ERIS die Of, 21Xt EtE XIS JisE

« Value TypeQ!lX| Reference TypeQ!X| EE= O EF Base
SdAZEH MY = EFRIX| EE= OfH OlEﬂHIOI/\E e aaiels
EIQIOIX| &

« where T : A=A




MIUI=
EF&l MISE

O 0NlAl

/I T= Value Type
class MyClass<T> where T : struct

/Il T= Reference Type
class MyClass<T> where T : class

/I T= default constructor?t 21 0{OF &t
class MyClass<T> where T : new()
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O 0NlAl

/I T= MyBaseClass2| It Z2f A 0|0{0f &t
class MyClass<T> where T : MyBaseClass

/| TE IComparable Q/E{I{|O|AE 74X OF &
class MyClass<T> where T : IComparable

/5= EFY m2tolE K<
class MyClass<T, V>where T : struct
where V: class

110421 7 A <F
class PersonManager<T>where T : Person, IComparable<T>, new()
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- 7HAE(variance)O|2t QS A1 HIHHA HEH(implicit reference
conversion)Z 7VsotAl ot=

)
- 7HAEE 3HY(covariance)2t BFEEHd(contravariance) £ L&
A

— O L—
- 3 (covariance)2 SIQIEIIOIA AREIRICZE HHHAE

HSHEE 4 Ol 2

IEnumerable<Derived> d = new List<Derived>();
IEnumerable<Base> b = d;
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— C# 4.08H HUA2 EM4H (invariance) JHHH
(variance)E R & I|&

« HIZHM(contravariance)= BIHE AQ|EIRI0IA] SIYEIRICZ

HHHEAS BHRfet = A= A

Action<Base> b =t => { Console.WriteLine(t.GetType().Name); }
Action<Derived> d = b;
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(Invariance)

B4 (covariance)
out 7I1/EZ X1
Z2/2|8 EIOI T AR
DogHEL &LEFIO

assign 7=
e o9n 7o
(Variance) ° 2888

(contravariance)

. inZ|/EE X8

o QE/MIAE QIKIO| T AR

« Animal=LCt SHEFLO]|
assign 7ts

interface IDepositor{T) { void Store(T t); }

interface IRetriever<{T) { IEnumerable{T) Retrieve(); }
class Storage(T) : IDepositor<T), IRetriever{T)
Storage{Dog) d = new Storage{Dog)():
//Storage{Animal) a = d: // Dog E}2!Bt 75
//d.Store(new Animal()); // Dog EtRI3t J7ts
IRetriever{Dog) dogs = d\

//|Retriever{Animal) dogs = d; // Dog EtiBt 7ts

interface IRetriever{out T) { IEnumerable{T)
Retrieve(); }

Storage{Dog) d = new Storage{Dog)();
IRetriever{Animal) dogs = d: // Dog &<IEI 7t

interface IDepositor<in T) { void Store(T t); }

IDepositor{Animal) a = new Storage{Animal)(:
IDepositor{Dog) d = a: // Animal-)Dog St2{EIRICZ
ts




#(covariance)S XI&ot= HIUIE Q1E{HIO1A
« |IEnumerable{out T)

« |[Enumerator{out T)

« IQueryableout T)

« IGrouping{out TKey, out TValue)

— HiZ¥M 8 (contravariance)E XI&ot= HIUIE 21EH 0l A
« IComparerd{in T)
« |IComparablein T)
« |[EqualityCompararer{in T)




Generic
Collection

— System.Collections.Generic® SeiAQ Q1EIHI01A
o List<{T) « [IEnumerable{T), IEnumerator{T)
- Dictionary{TKey, TValue) -+ ICollection{T)
« HashSet<T) o IList{T)
« LinkedList{T) - |IDictionary{TKey, TValue),
e Stack<T) IDictionaryEnumerator{TKey, TValue)
« Queue(T) + 1Set<T)

- SortedList{TKey, TValue)




OILIAZ MY AZ & QU= JHH 22

O =E9| HM(Find), 8&(Sort) ! ZZH0 AL

public class List<T>: ICollection<T>, IEnumerable<T>, IList<T>,
IReadOnlyCollection<T>, IReadOnlyList<T>, IList




— List<T> HIAE

« public void Sort()
public void Sort(Comparison{T) comparison)
public void Sort(IComparer{T) comparer)

public void Sort(int index, int count, IComparer{T) comparer)

public List{TOutput) ConvertAll{TOutput) (Converter<T,
TOutput) converter)

© 2|AE F|Q| Zt A4E TOutput YO = HHEGI0] 2 AEE Bt




— List<T> HIAE
« public T Find(Predicate{T) match)
SJA

© B|AE0| Y= BE 24 F match T2 OESH= MM ALSE

« public List{T) FindAll(Predicate{T) match)

ks

[

© ZAE0 U= BE AL F match TS BIES= R E A4LE ZAER Higl

« public int Findindex(Predicate{T) match)

« public int FindLastindex(Predicate{T) match)

© 2AE0| U= BE A4 F match TS TIEGH= OFX|9} 2149| 21

© B|IAEO] Y= BE Y4 F match ZAL BIESHs MUK 40| QlHA
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— List<T> HIAE
« public void ForEach(Action{T) action)

© Z|AEO| Y= B E 2140 CHoH actionS =34

« public bool TrueForAll(Predicate{T) match)

© ZAE0| U= BE 4TIt match TS TIESH= X| £ E Hiet




List<Part> parts = new List<Part>();
parts.Add(new Part { Name = “arm”, [d=1234 });
parts.Add(new Part { Name = “leg”, |d=567 });
parts.Add(new Part { Name = “foot”, Id=12345 });
parts.Add(new Part { Name = “hand”, 1d=7890 });
foreach(Part p in parts)

Console.WriteLine(p);
Console.WriteLine(

parts.Contains(new Part { Name = “leg”, |d=567 }));

parts.Insert(2, new Part { Name = “knee”, |d=78 });
foreach(Part p in parts)
Console.WriteLine(p);
parts.RemoveAt(3);
foreach(Part p in parts)
Console.WriteLine(p);
Console.WriteLine();

ID:
ID:
ID:
ID:

1234 Name: arm
567 Name: leg
12345 Name: foot
7890 Name: hand

True

ID:
ID:
ID:
ID:
ID:

ID:
ID:
ID:
ID:

1234 Name: arm
567 Name: leg

78 Name: knee
12345 Name: foot
7890 Name: hand

1234 Name: arm
567 Name: leg

78 Name: knee
7890 Name: hand




class Part {

public string Name { get; set; }

public int Id { get; set; }

public override string ToString() {
return"ID: " +Id +" Name: " + Name;

}

public override bool Equals(object obj) {
if (obj == null) return false;
Part objAsPart = obj as Part;
if (objAsPart == null) return false;
else return Equals(objAsPart);

}

public override int GetHashCode() {
return Id;

}

public bool Equals(Part other) {
if (other == null) return false;
return (this.ld.Equals(other.Id));

}




Remove elements

from a list while iterating

O List<T>= RemoveAt(int index) IE= Remove(T item)

HAES HSE

O ListliM 2= R4AE XI9I0F & 3L, for-loopHl M
= Remove ot AL} list.ToList() A28t Remove

var list = new List<int>(Enumerable.Range(1, 10));
foreach (intiin list)
Console.WriteLine(i);
for (inti=list.Count-1;i>=0; i--)
list.RemoveAt(i);
foreach (intiin list)
Console.WriteLine(i);

var list = new List<int>(Enumerable.Range(1, 10));
foreach (intiin list)
Console.WriteLine(i);
foreach (int item in list.ToList())
list.Remove(item);
foreach (intiin list)
Console.WriteLine(i);




Remove elements

from a list while iterating

var list = new List<int>(Enumerable.Range(1, 10));
for (inti =0; i < list.Count; i++) {

list. RemoveAt(i); // | AAKE M list AFO| =7 ZHA CHE @A index ™ HFE
}

foreach (int i in list) Console.WriteLine(i);

var list = new List<int>(Enumerable.Range(1, 10));
foreach (int item in list) {
list. Remove(item); // throws “InvalidOperationException & 44

}

foreach (inti in list) Console.WriteLine(i);

var list = new List<int>(Enumerable.Range(1, 10));
IEnumerator<int> iter = ilist. GetEnumerator();
while (iter.MoveNext()) { // throws “InvalidOperationException ‘244
int item = iter.Current;
list. Remove(item);

}

foreach (int i in list) Console.WriteLine(i);




Dictionary
Class

O Dictionary<TKey, TValue>2 Hashtable HILIE HH
O DictionaryEntry [H2! HIHIE 2ZEHIQ!
KeyValuePair<TKey, TValue>E SHE N AI2

public class Dictionary<TKey, TValue>: ICollection<KeyValuePair<TKey, TValue>>,
IDictionary<TKey, TValue>,
IEnumerable<KeyValuePair<TKey, TValue>>,
IReadOnlyCollection<KeyValuePair<TKey, TValue>>,
IReadOnlyDictionary<TKey, TValue>,
IDeserializationCallback, I1Serializable




Dictionary
GAl

Dictionary<int, string> dict = new Dictionary<int, string>();
dict.Add(1, “Dooly”);
dict.Add(3, “Heedong”);
dict.Add(2, “Gildong”);
dict[4] = “Tochi”;
if (dict.ContainsKey(5))
dict.Add(5, “Douner”);
foreach(KeyValuePair<int, string> d in dict)
Console.WriteLine(“Key={0} Value={1}", d.Key, d.Value.ToString());
Console.WriteLine(“After remove Dooly”);
dict. Remove(1); // Key=12! E2| At A
foreach(KeyValuePair<int, string> d in dict)

Console.WriteLine(“Key={0} Value={1}", d.Key, d.Value.ToString());

Key=1 Value=Dooly
Key=3 Value=Heedong
Key=2 Value=Gildong
Key=4 Value=Tochi
Key=5 Value=Douner
After remove Dooly
Key=3 Value=Heedong
Key=2 Value=Gildong
Key=4 Value=Tochi
Key=5 Value=Douner

Console.WriteLine();
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public class HashSet<T>: ICollection<T>, IEnumerable<T>, ISet<T>,
IReadOnlyCollection<T>, IReadOnlyList<T>,
IDeserializationCallback, ISerializable




HashSet<int>even = new HashSet<int>(new int[] { 2, 4, 6});
HashSet<int> odd = new HashSet<int>(new int[] {1, 3, 5, 7});
foreach(inti in even)

Console.WriteLine(i); // 2 4 6
foreach(int i in odd)

Console.WriteLine(i); // 1 357

HashSet<int> all = new HashSet<int>(even);
all.UnionWith(odd);
foreach(intiin all)

Console.WriteLine(i); /246 1357

all.IntersectWith(odd);
foreach(intiin all)
Console.WriteLine(i); // 1 357




O C# yield JIYE= 2= X0 244 HIOIH

ArE

O yield return £ yield break®| 2JiX]|

2O

ofLHYy 2=

= A

» yield return2 Z=4A HIO|HE GHLHA 2|EGH= Gl AME
- vield break= 2|82 XSt iteration FLE HEY LS [ AHE

st
=

}

}

public class YieldTest {
static IEnumerable<int> GetNumber() {
yield return 10; // Rl £ Z ol 2|HEl= 2t
yield return 20; // SR T Zof|AM 2|EE]

yield return 30; // MR £ Z oA 2| K]

public static void Main(string[] args) {

foreach(int num in GetNumber())
Console.WriteLine(num);
Console.WriteLine();

= 7t
T BA

= 7}
— HA

10
20
30

}




O yield return E= yield break?| 2J}XI

« yield return2 Z=4 H|O|E{E otLtA! 2[Eoh= Ol AHE

. vield breake 2|E1E2 FXI5IL] iteration FEE A LIE [ AR

2O

= A

public class YieldTest {
static IEnumerable<int> GetNumber() {
int num = 0;
while (true) {
num-++;

yield return num; // R Z0i|AM 2|HEl= 2k

if (num >=100) {
yield break; // FZ& 5104

ZF

}
}
}
public static void Main(string[] args) {
foreach(int num in GetNumber())

Console.WriteLine(num);
Console.WriteLine();

PN =

100

}
}




Custom SeHAM
CHSt Sort AIE
O JjoiIxo= 0r=E SHAN CHol M 2R MMl F=Jtotd,
SortE 0120l A &0t 2[HH IComparable 2IEIHI0IAE
2eioli =0{0F &

interface IComparable<T> {
int CompareTo(T o);

}
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Custom A0
[HSk Sort Al

class A : IComparable<A> {
public string str { get; set; }
public int num { get; set; }

public A(String str, int num) {
this.str = str;
this.num = num;

}

public override string ToString() {

return this.str + “,” + this.num;

}




Custom =AM
[HSk Sort AI2

public int CompareTo(A a) {
if (this.str.CompareTo(a.str) == 0) {
if (this.num > a.num)
return 1;
else if (this.num < a.num)
return -1;
else
return O;
}
else {
return this.str.CompareTo(a.str);

}
}
}




Custom A0
[HSk Sort Al

List<A> list = new List<A>();
list. Add(new A("Kim", 30));
list. Add(new A("Cho", 25));
list. Add(new A("Cho", 15));
list. Add(new A("Lee", 20));
foreach (A a in list)
Console.WriteLine(a);

Console.WriteLine("After sorting");

list.Sort(); After sorting
foreach (A a in list) Cho. 15
Console.WriteLine(a); ChO’ 25
Kim, 30
Lee, 20




== & Equals &
Hash code

O Equals= 5 2 M9 LHZ0] Z2X] ES4d(Equality)S
Hiwol= HLEX}

Person p1 = new Person(“Jason”, 10);
Person p2 = new Person(“Jason”, 10);
Person p3 =pl;

/] ==

if (p1 == p2) Console.WriteLine(“p1 == p2”);

else Console.WriteLine(“p1 1= p2”); //S Y&t ref OFLIE R p1 1= p2

if (p1 == p3) Console.WriteLine(“p1 == p3”); // SLEt refBE p1 ==p3
else Console.WriteLine(“p1 = p3”);

/[ Equals

/Il Equals override 2tE|0] RIS H false

if (p1.Equals(p2)) Console.WriteLine(“p1 equals p2”);
else Console.WriteLine(“p1 is not equal to p2”);




== & Equals &

Hash code

class Person : |IEquatable<Person> {
public string Name { get; set; }
public int Age { get; set; }

public override string ToString() {
return Name + ", " + Age;

}

public override bool Equals(object obj) {
if (obj == null) return false;
Person p = obj as Person;
if (p == null) return false;
else return Equals(p);

}

public bool Equals(Person other) {
if (other == null) return false;
return (this.Name.Equals(other.Name) && (this.Age == other.Age));

}




== & Equals &

Hash code

II==

public static bool operator == (Person p, Person q) {
return p.Equals(q);

}

=
public static bool operator != (Person p, Person q) {
return !p.Equals(q);

}

public override int GetHashCode() {
return base.GetHashCode();

}




== & Equals &
Hash code
O IEqutable & == & != operator overriding 0t LI'H true
Person p1 = new Person(“Jason”, 10);

Person p2 = new Person(“Jason”, 10);
Person p3 = p1;

/] ==

Il |IEquatableD} == & 1= LHEZEE p2 true

if (p1 == p2) Console.WriteLine(“p1 == p2”); // true

else Console.WriteLine(“p1 != p2”);

if (p1 == p3) Console.WriteLine(“p1 == p3”); /| S Let ref2 £ pl ==p3
else Console.WriteLine(“p1 = p3”);

/l Equals

/| Equals RLHHEZF p1 Equals p2 true

if (p1.Equals(p2)) Console.WriteLine(“p1 equals p2”);
else Console.WriteLine(“p1 is not equal to p2”);




— C# 3.5 LINQ(Language Integrated Query) 32l
 F2|= OIOIE AA0|A HIOIHE HAcH= A
o HHE/OIOIEHIO|AOM 10| = KB e 7152 AlS
« |IEnumerable{T) (instance) = from (RISt

in (HIZ/DB)
where (ZZ4)
select (2|E1gt

// 1. Data source

int[] numbers = new int[7] {0, 1, 2, 3,4,5,6 };
/1 2. Query creation (%4=BF AEH)

var numQuery = from num in numbers

where (num % 2) == 0 select num;

/I 3. Query execution

foreach (int num in numQuery)

Console.WriteLine(“{0,1}", num);




ool

NN —

ol || ook
Jo |l Jo | Jio

od
o
>

HIOIH &4

from:--
where---
select:--

A

HIOIEH JHH 271

F ol

4= == == == p | Foreach (varitemin Query)

X5

> St ()| Xhe) 438 —

=

oS

[E &= I 2)| «——-

o/

oct
1
1L

[




— HIOIEf 2 A (DataSource)
« HOIEHAAE=

4

IEnumerable<{T)Lt IQueryable{T) CIE{I{|O|AO]|Af
IMEEl Z40|H LINQE AMRGHY 2| 7S5t YAl

— O
+ HIOIEIAATE 2| JH5S YAIOR EXSHA| = B2 LINQ
B2 AAE LIEIHOL &

/] Create a data source from an XML document using System.Xml.Ling
XElement contacts = XElement.Load(@"C:\myContactList.xml");

/I LINQ to SQL

Northwnd db = new Northwnd(@”C:\northwnd.mdf”);
IQueryable<Customer> custQuery =

from cust in db.Customers
where cust.City == “London” select cust;




— ZHE

- 7 QEIEOI 2| HAL boolean FYAOZE THE HE6t= A
- A= where 22 AHEGHY 47
« && 2 || HAKIE AFR G where EOj| ZQ St OHE 9| TE A2
MLIMs
SKe!
- orderby&2 HIZtE A|IRAQ| QAT FEHGILI U= YAl9 7|2

B wAfo] et S22 E

var queryLondonCustomers =
from cust in db.Customers
where cust.City == “London” && cust.Name == “Devon”
orderby cust.Name ascending
select cust;
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— ME (ZEHM)

» select20i|A | 2UE ‘4 Jotal 2t HIEtel Q49 F4 X178

var queryCustomers =
from cust in db.Customers
group cust by cust.City into custGroup
where custGroup.Count() > 2 // 3Z0| 49| 1S = 3t5t= 1T Htet
orderby custGroup.Key
select custGroup;




— B Fod] HAXEE HME
- LINQQ| MO1A 2| 22 Aok & [ CLRO| CHSH HIA=
SZEO0E HF}
- O|2fst HIME SE2 &2 O|E2 AtBol= BE 2| HAKY
Where, Select, GroupBy, Join, Max ! Average HIAME 22

AE MEts

int[] numbers = new int[7] {0, 1, 2,3,4,5,6};
/I Query Syntax
var numQueryl = from num in numbers
where (num % 2) == 0 orderby num select num;

o A~ANO

/I Method Syntax

var numQuery2 = numbers.Where(num => num%?2 != 0).OrderBy(n=>n);

oW -




int[] numbersA={0,2,4,5,6,8,9};

int[] numbersB={1,3,5,7,8};

var pairs = from a in numbersA from b in numbersB
where a<b selectnew {a, b };

Console.WriteLine(“Pairs where a < b”);

foreach (var pair in pairs) {

Console.WriteLine(“{0} is less then {1}’, pair.a, pair.b);

Pairs where a { b
O is less than 1
O is less than 3
O is less than 5
O is less than 7
O is less than 8
2 is less than 3
2 is less than 5
2 is less than 7
2 is less than 8
4 is less than 5
4 is less than 7
4 is less than 8
5is less than 7
5is less than 8
6 is less than 7
6 is less than 8




varnl=newint[]{1,2}
varn2 =new int[]{3,4};
var queryl = nl1.Concat(n2);
var query2 = n2.Concat(nl);
var query3 = nl1.Concat(n2).Concat(nl);
foreach (var n in queryl) {
Console.WriteLine(n); // enumerates 1, 2, 3, 4
}
Console.WriteLine();
foreach (var n in query?2) {
Console.WriteLine(n); // enumerates 3, 4, 1, 2

}
Console.WriteLine();
n1[0] = 0;

foreach (var n in queryl) {
Console.WriteLine(n); // enumerates 0, 2, 3, 4
}
Console.WriteLine();
foreach (var nin query3) {
Console.WriteLine(n); // enumerates 0, 2, 3, 4, 0, 2
}

Console.WriteLine();
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Blue is owned by Dooly
Pink is owned by Heedong

Person dooly = new Person("Dooly", 1000); Red is owned by Gildong
Person heedong = new Person("Heedong", 3); Green is owned by Tochi

Person gildong = new Person("Gildong", 50); :
Person tochi = new Person("Tochi", 100); Yellow is owned by Douner

Person douner = new Person("Douner”, 200);
List<Person> people = new List<Person>() { dooly, heedong, gildong, tochi, douner },

Pet blue = new Pet("Blue", dooly);
Pet pink = new Pet("Pink", heedong);
Pet red = new Pet("Red", gildong);
Pet green = new Pet("Green", tochi);
Pet yellow = new Pet("Yellow", douner);
List<Pet> pets = new List<Pet>() { yellow, green, blue, red, pink};
var query = from person in people
join petin pets on person equals pet.Owner
select new { OwnerName = person.Name, PetName = pet.Name };
foreach (var petOwner in query) {
Console.WriteLine($"{petOwner.PetName} is owned by {petOwner.OwnerName}");

}




