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Int[] x = new Int[5];
for (inti =0;1 <5;i++) {
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int SBS = 6;
int KBS2 = 7;
int KBS1 = 9;
Int EBS1T = 10;
iInt MBC = 11;
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System.out.printf("television networks: %s, channel number:
%d¥n", "SBS", SBS);

A =9

System.out.printf("television networks: %s, channel number:
%d¥Wn", "SBS", SBS);

System.out.printf("television networks: %s, channel number:
%dWn", "KBS2", KBS2);

System.out.printf("television networks: %s, channel number:
%dWn", "MBC", MBCQ);
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channels["SBS"] = 6;

HE= O|F= O| 3ol A2 B2 E HOILAM 2HO ==
System.out.printf(television networks: %s, channel number: %dWn",
"SBS", channels["SBS"]);
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// channels["SBS"] = 6 1} H| =gt
channels.put("SBS", 6);

System.out.printf("television networks: %s, channel number: %d%n",
"SBS", channels.get("SBS"));
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Collection<E> Map<K, V>
Set<E> List<E> Queue<E>

VAR

HashSet<E> || ArrayList<E> || Vector<E> || LinkedList<E> || HashMap<K, V>
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Stack<E>
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java.util.Vector
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Vector<Integer> v = new Vector<Integer>();
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import java.util.Vector;

[H]@E]Ii?vﬂv%vlhlnbnnﬁlia.

- |

Quick Access

TRER|G-E B

£ | (2 deva et

+ N

public class VectorEx {
public static void main(String[] args) {
/= 3T OE = Huls g &4
D

m

" Ga Vector is a raw type. References to generic type Vector<E> should be parameterized

: 3 guick fixes available:

& Infer Generic Type Arguments...
@ Add @SuppressWarnings ‘rawtypes’ fo '
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e System.out.println("2E] LHE = HF = "+ v.size());
[+ T_; . " = T ] .
Di‘;— System.out.println("®El2] HI E + v.capacity()); // ©
> /] 2 22 B 25|
Dﬁ for(int i=8; i<v.size(); i++) {
D'lev N 2 _a P | - ki
i b 1| !rrr\ b
| Writable | SmartInsertt | 1:25
. A= -+ =
Vector<Integer> L} Vector<String> & Et® Of7§ B=E ALESH0{OF &




Vector<E> StlAC| =8 HAE

boolean add(E element) E{e| OH F[0f element F7t
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void add(int index, E element) GIA index0] elementE A

int capacity() Eo| sixf 22F 2|H
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boolean addA11(Collection<? extends E> c)

void clear()

E | E
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boolean contains(Object o)

E elementAt(int index)
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i

IA index2| 24 2|H

E get(int index)

e

HIA index2| 24 2|EH

int index0f (Object o) o2t Z2 X #im 249 QIHlA BIE Glo™ -1 2[H
boolean isEmpty() HIE{7} H|{ Q22X true 2|E

E remove(int index) CIEIA index2| @A AMK|

boolean remove(Object o) ZHA| 02} 22 A HE| QAZ HIE | ALK

void removeAllETements() HIE{o| D= QAE AXISHD F7|E 092 BHF

int size() HIE{7} ZElEk= 49 T4 2|H

Object[] toArray() HIEO| B E RAS HSGH= Y 2|E




Vector<Integer> ZH X

v
HilE{ AiA | Vector<Integer> v = new Vector<Integer>(7); o —
v
24 &Y | v.add(5); o — ’ Q\
v.add (new Integer(4)); l N
v.add(-1); l \ \
5 4 -1
Integer Integer Integer
24 JMe=n | int n = v.size(); // n2 3 n=3
HIE{o| 2&F ¢ | int ¢ = v.capacity(); // c= 7 c=7
v
24 LYY | v.add(2, 100); o— $ .\ .\ .\
| = \ \
/[ v.size()BCt 2 20| &Y =7hs, @F 5 4 100 -1
Integer /‘ Integer Integer Integer
obj
24 HO{LH7| | Integer obj = v.get(1); o

int i = obj.intValue();
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l N\
/] LHA 40 24 HHT} glebz @F 5 100 -1—_|
Integer Integer Integer
OpK|t @A | int last = v.lastElement(); last = -1 /
v
DE @4 AME| | v.removeAllElements(); O— ‘
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o JDK 1.5 O| A
= 7|2 EIY H|O|EHE Wrapper 2E|AE 0| 2510 K= TH=0

2
A Vector<iInteger> v = new Vector<Integer>();
v.add(new Integer(4));

s ZEMOZHEH QAE A0 Z [, Wrapper 222 E 1A H

=8 Integer n = (Integer)v.get(0);
int k = n.intValue(); // k = 4
o JDK 1.558 5
s AE He/A S0 550 7|2 Bt & AHE 7S

Vector<Integer> v = new Vector<Integer> (),

v.add(4); // 4 = new Integer(4)E XIS 44

int k = v.get(0); // Integer E}0] int Er°'°E A& AE A, k
MIUI=el LRI Of7) Bi+E 7|2 EIRCZ fHete == Bla

Vector<int> v = new Vector<int> (); // L5



Off x| : ‘8 22 C}F = Vector<Integer>

import java.util.Vector;

public class VectorEx {
public static void main(String[] args) {
// B4 U0 TR E WU HE A

Vector<Integer> v = new Vector<integer>();

v.aadd(5); // 5 & &
vadd(4); // 4 & &
vadd(-1); // -1 & ¥

// BB SZt0f| & st
v.add(2, 100); // 42} -1 AFO|Of M= 100 &€
(" LHo| @A K| == :" + w.size();
("HE S| X E2F: " + v.capacity());

System.out.printin
System.out.printin
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Ol &l : 8= &7t CFF = Vector<Integer>

/] 2= 24 5 EEH5/
for(int i=0; i<v.size(); i++) {
int n = v.get(i);
System.out.printin(n);

}

// I £o| = FH L517|

Int sum = 0O;

for(int i=0; i<v.size(); i++) {
int n = v.elementAt(i);
sum += n;

}

System.out.printin("#H 0| = H= S " + sum);

}
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HIE]| Ot= 7|

import java.util.Vector;

class Point {
private int x, y;
public Point(int x, int y) {
this.x = X;
thisy =y;
)

public String toString() {
return ll(ll + X + "," + y + ll)",.
}
}
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HIE]| Ot= 7|

public class PointVectorEx {

public static void main(String[] args) { (2,3)
// Point Z{K|E QAR JFX|= HEl MA co2l)
Vector<Point> v = new Vector<Point>(); (30,-8)

// 3 72| Point ZHA| 4
v.add(new Point(2, 3));
v.add(new Point(-5, 20));
v.add(new Point(30, -8));

// HEO Y= Point AN 25 AMSIH =
for(int i=0; i<v.size(); i++) {
Point p = v.get(i); // BIE{O|A] i B1RY Point ZiX{| O{LY 7|
System.out.printin(p); // p.toString)= O| 23510 2K p ==
}
}
}
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<E>OM ECHA 242 ALY &7 EtRICE FH|2}
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ZHA[, null
7|2 EfQ 2 HiAl/AutA O 2 Wrapper N2 2HEO X%
= ArrayListOf] 21X & /4K
2|AEQ| T F0f K| =7t
| AEQ] SZH0| 4K 4
golo| X0 A= M AH “ts
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ArrayList<String> Z&Mo| L& 3

L—

ArrayList<String> a = new ArrayList<String>();

r "

add()E 0|85l @A E
|5t get()= 0|89t
C” QAE HAMSHL|CT

ArrayList<String> ZallM
String _\/ |

A add(String) 0 1 2 3 4

« o o
wet@) [ et() \ \\
g» |

? AV VO N

n I_E‘I ‘I UII IIH-i n II'Javall ll}‘lﬂl_ll

String String String String



ArrayList<E> SEjA9] 8 HAE

boolean add(E element) ArrayList2] OH F|0i| element =7}

void add(int index, E element) OIEIA index0| X|A=l element 22!

boolean addA11(Collection<? extends E> ¢) | ZallM ¢ T= RAE ArrayListQ] OH SOl =7}
void clear() ArrayList2] 2= @4 AMK|

boolean contains(Object o) ArraylList7} X|™HE 24HE Zelst0 O™ true 2|E
E elementAt(int index) index QIEHIAC| @A 2|E

E get(int index) index QIHIAO| @4 2|H

int index0f (Object o) o2t Z2 At 249 QIHA 2|EH, gloH -1 2|H
boolean isEmpty() ArrayList7} H|0{ 2/ true 2|E

E remove(int index) index QIEIAC| @A AbX|

boolean remove(Object o) 02} 22 Z Hmlf 2AE ArrayListOfj A ALKl

int size() ArrayList7| Zelol= 249 Ji4 2|H

Object[] toArray() Arrayliste] = RAES TSI5H= HIE 2|H




ArrayList<String> ZHx|

a
ArrayList MM | ArraylList<String> a = new ArrayList<String>(7); o —
a
QA 4ol | a.add("Hello"); o
a.add("Hi"); ?] .\\ N
a.add("Java"); »L \ \
III_E"I"I 0“ IIH-i n IIJavaII
String String String
4 JHe=n | int n = a.size(); // n2 3 3
82 | dnt-e = a.capacityl+ // capacity() Ol4E 92 B
a
A 74 | a.add(2, "Sahni"); *—— ’ .\ .\ o
l \\ \ \
a.add‘g’ IIE ahH:i"J; i
,r(,r’ a.size(]EEf 2 -?-{iIU“ ﬂ'?:l %7'%' s "Hello" THim "Sahni® "Java"
String /‘ String String String
str
24 UOHKHZ| | String str = a.get(1); "Hin o—




2k A} .
QA AMHl | a.remove(l); .——r—‘ T .\\ .\
—aremove(d)s- /| 2F l' \ \
‘ III,E]]OII Ilsahn-ill IlJavall
String String String
a -

DE QA4 AK| | a.clear(); .——1-‘




O|X| : ArrayList0] =XIE= 7|

import java.util.*;

public class ArrayListEx {
public static void main(String[] args) {
/] 2XrEE o 7St Arraylist Z34 4
ArrayList<String> a = new ArrayList<String>();

/] 7IEEEREH 4712| O|F /ROt ArrayListOf| & &
Scanner scanner = new Scanner(System.in);
for(int i=0; i<4; i++) {
System.out.print("O| & RAEHSIA2>>");
String s = scanner.next(); // 7| EEZFEH 0|5 ¥
a.add(s); // ArrayList Z=M0] A
}



Ol X|: ArrayListdl =XIE2 E7|

// ArrayList0] 50 U= 2= 0|F =5
for(int i1=0; i<a.size(); i++) {
// ArrayList2| i BITi =AIE FO{ 27|
String name = a.get(i);
System.out.print(name + " "),

i/ 71 71 0|5 =4
int longestindex = 0;
for(int i=1; i<a.size(); i++) {
if(a.get(longestindex).length() < a.get(i).length())
longestindex = i

}

System.out.printin("#n”7}& 71 0|2 : " + a.get(longestindex));
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O Iterator<E> QI H|O|A
= Vector<E>, ArrayList<E>, LinkedList<E>7} At&4h=

AE mot

Ol E{ | 0| A
c|AE 20| AP 249 =X M= f° O
m lterator<E> QIE|HO|A HAE
HAS A
boolean hasNext () O B2 A= E AT QIO true 2|EH
E next() Chs 24 2[H
void remove() ofx|gto 2 2|EHE @A XA

m iterator() HAE
iterator() & 2@ =S| Iterator 24| Hizt

lterator M| S O|3}0] QIEA G0 XA HM Jts
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ZalMo| =X} M= 2|2t Iterator

Vector<integer> v = new Vector<Integer> (),
Iterator<Integer> it = v.iterator();
while(it.hasNext() { // & Q4 HE

int n = it.next(); // Ct& 224 2|H

}

CC

L
_

for (int n : v) {

}




Ol %l: I1teratorS 0| &95l0| Vectorl] & 24
E&sln g 1}

Vector<Integer>E=5F H lteratorg ZOILfLD HIHO| 2= H+E =8I

ok

= 7oef.

import java.util.*;

public class IteratorEx {
public static void main(String[] args) {
/) 8B 2B CHRE = U2 HE Ml
Vector<Integer> v = new Vector<Integer>();
v.add(5); // 5 & &
v.add4); // 4 & &
v.add(-1); // -1 &f &
v.add(2, 100); // 42t -1 AtO|0f M4 100 & &
// Ilteratorg 0| &%t E = H4 =8Ho}Y|
Iterator<Integer> it = v.iterator(); // Iterator Z{A| &7
while(it.hasNext()) {
int n = it.next();
System.out.printin(n);

}




ol A : IteratorS 0|236}0] Vector?| BE 94

==olu g 49}7|

)
)

// Ilteratorg 0| &35t 2= H= L5}17|
Int sum = 0O;
it = v.iterator(); // Iterator 2| 7|
while(it.hasNext()) {

Int n = 1it.next();

sum += n;
}
System.out.printin("#E 0| U= H

}

ot "+ sum);




Remove Objects from Collection while
Iterating

m ArrayLlst._ remove(int index) EE= remove(Object obj)

HAEE MS2. T remove() HAE = ArraylistE
iteratlngow A2 0T ARE .

O ArrayList01|)\1 iteratingSt 2 Al remove() SOt 42,

Iteratorg AlEE.

ArrayList<String> list = new ArrayList<String>(Arrays.asList(“a","b","c","d"));

for (int | = 0; i < list.size(); i++) {
list.remove(i); // &7t AH[E Of list AfO|=7} EHA| C}E HAEZ2| indexk HHH

}

for (String s : list) {
list.remove(s); // ConcurrentModificationException &4

}

Iterator<String> it = list.iterator();

while (it.hasNext()) {
String s = it.next(); // Iterator2| next()7t remove() 2Ct HX S ZE£|0{0f &
it.remove();



HashMap<K,V>

0 HashMap<K,V>
= 7|(key)t Zt(value)2] Mo 2 TME= QAE CIRE ZHaM
java.util. HashMap
Ke 7|2 At 49| E}
712k ¢X0] o Fez HY
7|= SHA|BO| &L= ?IX 280 AHE (71 S50 51 E¢2HE -
S5A| OpX|8} 7| 2 A E)

L, Ve USE A8 249 B X[F

Io

= 0f) HashMap<String, String> 4, 24 &, @4 AM

HashMap<String, String> h = new HashMap<String, String>();
h.put("apple”, "Atat"); // "apple" 7|2+ "Atat" £1o] = SHA| O &f &
String kor = h.get("apple"); // "apple" 7|2 4t A, kor= "AtD}”



HashMap<String, String>2| L& /di}
put(), get() H&=E

HashMap<String, String> map = new HashMap<String, String>();

HashMap<String, String> ZalM

key H|O|= value E|O|=
key value
II'I WEII “}k ="
"apple" | | "Almj" put(key, val L{eg all nall =

R —

key o e >| "apple" ).——:-— "Afap
I
"apple" L get (key) L |
‘1—

._ > llbab:fll ._ . n u I_? |ll

value ‘}i&L

?




HashMap<K,V>2| &8 HAE

void clear() HashMapo] 2= @A ARH|

boolean containsKey(Object key) AIHE F(key)E LE6IT JS™ true 2|H
SiLt of&te] 7IE AIFHE 2hvalue)of| OFEHAIZ &~ U2
™ true 2|&

AIE= 7|(key)d| OHEEl= 2F 2[E 7]0f OHE=E= HE
e 9o null 2|E

boolean containsValue(Object value)

V get(Object key)

boolean isEmpty() HashMapO| H|0H 2/2™ true 2|E

Set<K> keySet() HashMap0f| Ql= 2= 7|12 22 Set<K> ZalM 2|E
V put(K key, V value) key?} valueZ DHEIGH0] HashMapOf] &%t

V remove(Object key) XIEE 7(key)2t 0|0 DHEE 2= HashMapOilAf AfK|

int size() HashMap0l] ZEE1E] R4.9] JH4+ 2|l




HashMap<String, String> ZHX|

h key value
SHAIDY AdA] HashMap<String, String= h = @ >
new HashMap<String, String=>();
h
(7], 2) A2 | h.put("baby”, "OF7|"); o > o'l | e wz
h.put("love", "AFZ");
h.put ("apple", "An}");
.——b— "app"le" .__‘_ ".-kl':l.-l'"
.__’__ "bab}‘" .——h‘” "0}?'"
M
7|12 gt 27| String kor = h.get("love"); kor = "ARR"
h 's
72 24 A h.remove("apple"); [ e ®—— "love" o——— A=
.__’_ "bab}'“ .——b— ||o|_j|||
L8
QA I int n = h.size(); n=2




|®l: HashMap=S 0|85t FO| THoe}
ot=a THO{E Mo =2 XHst1 AMol= AL

B0 tHolet o=
g0l Ho = o= T

import java.util.*;

public class HashMapDicEx {
public static void main(String[] args) {
// B0l EtO{Q} 813 FHOjo] WS X BBHs HashMap Z|4 44
HashMap <String, String> dlc = new HashMap<String, String>();
// 3 742l (key, vaIue) A2 dico 7(‘lm
dic.put("baby", "0}7|"); // "baby"= key, "O}7|"2 value
dic.put("love", "AFE");

dic.put("apple", "ArZE");




O|X| : HashMap= 0| &95}0 H0{ THo{ L}
ot=2 CHO| & Mo 2 X&ESt D ZHAMSI= Al

// dic 280 S0 Y= Z= (key, value) & =&
Set<String> keys = dic.keySet(); // key =XtE2 7%l Set 2| H
Iterator<String> it = keys.iterator();
while(it.hasNext()) {
String key = it.next();
String value = dic.get(key);
System.out.printIn("(" + key + "," + value + ")");
i/ FO| CHO{E = 2 o=z HHo] HA
Scanner scanner = new Scanner(System.in);
for(int i=0; i<3; i++) {
System.out.print("& 11 &2 EHO{E?");
String eng = scanner.next();
System.out.printin(dic.get(eng));
}
}



O A|: HashMap= 0|83} B0 THo{L}
Sl CIO|E Moz XEHstD ZHAMSH= A

(

babo"= SHA| R Of| A
22 % g7l B2
null

g J

F_._




O|X|: HashMap= O|&9510] Xid} 1}=
I—IAE 7|E -l,;|'E|o|-'— 3 C Jtl-kl

import java.util.*;

public class HashMapScoreEx {
public static void main(String[] args) {
// MEX O|F1 B+E 7|=5t= HashMap 2= A9
HashMap <String, Integer> javaScore =
new HashMap <String, Integer>();

//5 702 = H“

javaScore. put( "l 97),
javaScore.put( " &", 34);
javaScore.put( " Ol", 98);
javaScore.put( " g", 70);
javaScore.put( " 8", 99);

System.out.printin("HashMap2| 24 7%= :" + javaScore.size());



of| H|: HashMap2 0| &3}0] X}H} at=2 o

MAZ 7|12 2la|sb= AC XA

/] BE AMES e =,

// javaScoredll £0 U&= Z= (key, value) & =3
// key =XE = 718 He Set ZE|M 2| H
Set<String> keys = javaScore.keySet();

/] key A8 = =M ZE B2 o+ U= lterator 2| H
Iterator<String> it = keys.iterator();

while(it.hasNext()) {
String name = it.next();
int score = javaScore.get(name);
System.out.printin(name + " : " + score);

}
}




Ol ®l: HashMap= O|&¢t st HHE

idef MetHo 2 Fg5 = Student LS
Student 44| S 'X'S = o= SHA[RE Aot

import java.util.*;

class Student { // S HFSI= S~
int id;
String tel;
public Student(int id, String tel) {
this.id = id; this.tel = tel;
}
}




Ol X|: HashMap= O| 2%t sl HH X%

public class HashMapStudentEx {
public static void main(String[] args) {
// B4 0|23} Student 24K 2 MO 2 MESH= HashMap Z2M M4
HashMap<String, Student> map = new HashMap<String, Student>();

// 3382 S NE

map.put(“Z", new Student(1, "010-111-1111"));
map.put("", new Student(2, "010-222-2222"));
map.put("0[", new Student(3, "010-333-3333"));

System.out.printin("HashMap2| 22 7= :" + map.size());



// key -rxf bl E g Set%a—*l’t‘| |
Set<String> names = map.keySet();

// key ZAEE TAHE 2 = U= Iterator 2[H
Iterator<String> it = names.iterator();
while(it.hasNext()) {
String name = it.next(); // Ct= 7|. 4 0| &
Student student = map.get(name);

System.out.printin(name + + student.id +

+ student.tel);

| EE D 4 Aatel chachs He 7YY A |




Oof| Xl: HashMap2S 0| 8¢t Sl %

// BE Sl =38 mapd 20 U= E= (key, value) Y =4

// key 2AE = 712 Hg Set ZE|M 2[H
Set<String> names = map.keySet();

// key EXE S =AU E B2 = A= Iterator 2| H

for (String name : names) {
Student student = map.get(name);

System.out.printin(name + " : " + student.id + " "

}
)

+ student.tel);




LinkedList<E>

O LinkedList<E>2| &7
= java.util. LinkedList

B0l f4= *f 2 Er® X[Eot M| 2t
= List 2 HEHO|AS Foioh ZEH FA
= Vector, ArrayList 2222} O 2 FAISHA &5
» 24 Y2 YT E AL 22| E
= 24 Y= W W FO =T 7S
» 24 AHE= QAEAF 08510 U0 oY 7ts
» THQO[LE T SO R4F FIMSHALE AHE = A0 AEHO|LE
TE AE 7ts




LinkedList<String>2| L § #/d1} put(),
get() HAE

LinkedList<String> | = new LinkedList<String>();

LinkedList<String> 242l M

String ( ~
“C#" |add[5tring] ‘ head tail
» .
get(3) get (i)
J
-,. / N\
"t T oreHt T Java" [ "C#

String String String String



Collections S| A =L

o Collections SeiA

= java.util T§Z[X|0f =g

s MO CHS) SALS 23slistn Aatg HaM g|H

s OE D1|f.\_5'.: static EF &

s T2 O

24 auqoﬂ ot QAE S AEISHE sort() HAE

= = reverse() HAE

= CH, Z|A2H2 Ot & max(), min() HAE
EH 42 AMSHE binarySearch() HAE

T
=
u
o or M



0| X|: Collections 22 2] £

import java.util.*;

public class CollectionsEx {
static void printList(LinkedList<String> 1) {
lterator<String> iterator = literator();
while (iterator.hasNext()) {
String e = iterator.next();
String separator;
if (iterator.hasNext())
separator = "->",
else
separator = "Wn";
System.out.print(e+separator);



O X: Collections 222 2| E&

public static void main(String[] args) {
LinkedList<String > myList = new LinkedList<String>();
myListadd("ETH A

myList.add(" 2 EFS = )

myList.add("Of E & A"); .

myList.add(0,"E{ 0] 4[0] E{") e mos te =2
myList.add(2,"OFHFE"); =" ==

Collections.sort(mylList); // 24 H &
printList(myList); // S 2=l 24 =8

Collections.reverse(myList); // 222| &=A& U2
printList(myList); // 84 =4

int index = Collections.binarySearch(mylList, "OFH}E}") + 1;
System.out.printin("OFHFEFE " + index + "HW A QL|CH™);



O M|: Collections 2cjA 9| =&




Custom Sci 20 CHet sort S ALE

o /i1 ez Btz Se A0 ChiofA A= H0| =715k,
Collections.sort 7| 5= 0|80l ‘dEotL «LHH
java.lang.Comparable @/ O|AF 1215l 3=0{0F &

public interface Comparable<T> {
int compareTo(T o);

}
o CompareTo(T o) HAE= & AKX E QXZE FO{ Tl o2t

H WA =ME ot 0| =(int) 4f= gratet
w PFO} & X7} ZO{T QIRFECE XICHH 242 gt
« BHO} & K| T} 0| QIRIQ} S UBICHH 02 et
w DFO} & X7} ZO{T QIRFRCE ICHH Y4 gt




Custom S 20 CHet sort e Al

import java.util.ArrayList;
import java.util.Collections;

class A implements java.lang.Comparable<A> {

Int num;

String s;

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




Custom =2 20j Cist sort =

ALE

public int compareTo(A a) {
if (s.compareTo(a.s) == 0) {
if (num > a.num)
return 1;
else if (num < a.num)
return -1;
else
return O;
}
else {
return s.comparelo(a.s);

)
}

public String toString() {
}

return "String: " + s + "Wt num ="

+ num,




Custom A0 CiSt Collections.sort
StA AR
=1 o

public class Main {
public static void main(String[] args) {

ArrayList<A> list = new ArrayList<A>();

list.add(new A("Kim", 30));

list.add(new A("Cho", 20));

list.add(new A("Cho", 30));

list.add(new A("Lee", 20));

for (A b : list) {
System.out.printin(b);

}

System.out.printIin("After sorting");

Collections.sort(list);

for (A b : list) {
System.out.printin(b);

}

}
)



== & equals & hashCode

A2l LHE0| E2X| 55d(equality)=

O equals= +
HLEXRE

S
H| m &t

M rir

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

/] ==

if (p1 == p2) System.out.printIn(“p
else System out.printin("p1 = p2");

if (p1 == p3) System.out.printin("p1 =
else System.out.printin(“p1 !'= p3”);

p2°);
St ref OIL| B2 p1 1= p2
p3"); // LSt refE 2 p1 == p3

// equals

// equals override E|{ U2 ™ true, 2AE[O{U2H false
if (p1.equals(p2)) System.out.printin(“p1 equals p2”);
else System.out.printin(“p1 is not equal to p2”);



== & equals & hashCode

o0 hashCode= &+ ZiX{|7} 22 M| QAX| 5L d(identity)=
H| 1 St= ALK}

Map<Person, Integer> pMap = new HashMap<Person Integer>()
pMap.put(p1, 1); // equals&hashCode overrideQLHH, p11} p2= &
pMap.put(p?2, 2); // equals override&no hashCodeEf':'d, p1lt p2&= CHE
for (Map.Entry<Person, Integer> entry : pMap.entrySet()) {
System.out.printin("P : "+entry.getKey()+" Index :
+entry.getValue());
}
System.out printin("pMap="+ pMap.size()); // pMap=1
pMap.remove(p1); // p13t p27l 22 hashCode, p12 & p2 E #0| X|Z
for (Map.Entry<Person, Integer> entry : pMap.entrySet()) {
System.out.printin("P: "+entry.getKey()+" Index :
+entry.getValue()),

}
System.out.printin("after remove pMap=" + pMap.size()); // pMap=0



M= 2=

o MUls SeAet QIEEH 0| A
o SoiALE AEEHO|A HAR0 2

public class MyClass<T>

T val:
void set(T a) {
}
T get() {

etur val, —==1 1] Vel 1)
)

}
s HU2 oA Yy omA Has M

—

o

MyClass<String> s;
List<Integer> [i;
Vector<String> vs;




MU= A ‘d8 - M =2l (specialization)

o A2}
= NUE EFRCS] Se20 MR EfE CHRESHY AN d-d
= Auhd 0] 2ofs 0| R0

// MU= EFY TO| String XS
MyClass<String> s = new MyClass<String>();
s.set("hello");

System.out.printin(s.get()); // "hello" &

// MU= EfY TOf| Integer X|H
MyClass<Integer> n = new MyClass<Integer>();
n.set(5);

System.out.printin(n.get()); // <At 5 &=

s TX|ZHEl MyClass<String>2| &4 FE



MU= A ‘d8 - M =2l (specialization)

public class MyClass<T> {
T val;
void set(T a) { val = a; }
T get() { return val; }

}

T7} String2 2 7+ 4|2}

public class MyClass<String> {
String val; // B == val2| EF2 String
void set(String a) {
val = a; // String EtRI2| Zf aE valof X|H
}
String get() {
return val; // String EF2 2| #f val& 2|H
}
}



TH=t 27

o EfR OH7H B0 7|= EfR2 A8 = BlS

Vector<int> vi = new Vector<int>(); // ALY 5. int A =7t

X~

Vector<Integer> vi = new Vector<Integer>(); // d& ZE



EFR OH7H ®H =

o Ef® Of78 H=
w <3 >'ALO[Of StLpo| THEALS EFR OH7H H4=2 ArE
= O| AFESI= Erg Oi7 B ZAt
E: ElementE 2|0[5tH ZAAHMOM AF HEAIE O RO
A2 S
T : Type= 2|0|BHCt,
V : ValueE 2|0|5tCt,
K: KeyE 2[0]
o EFQ) OR7H47F LIEFLYS EFRIO] ZHR| 444
//T a = new T(); // LF!
» EfR 070 Hee LS| 24 EfR L E 4|2t
» O ZXE OV H42 AL Ths

1

0%
MHI



Of i|: &|ul= £Ef 2k=7]

class GStack<T> { public T pop() {
int tos; if(tos == 0) return null;
Object [] stck; tos--;
public GStack() { return (T)stck[tos];
tos = 0; }
stck = new Object [10]; }
}

public void push(T item) {
if(tos == 10) return;
stck[tos] = item;
tos++;

}



Of| il ™=l 24 2= 7]

public class MyStack {
public static void main(String[] args) {
GStack<String> stringStack = new GStack<String>();
stringStack.push("Seoul");
stringStack.push("Busan");
stringStack.push("LA");
for(int Nn=0; n<3; n++)
System.out.printin(stringStack.pop());

GStack<Integer> intStack = new GStack<Integer>();
intStack.push(1);
intStack.push(3);
intStack.push(5);

for(int n=0; n<3; n++)
System.out.printIn(intStack.pop());
)

}




SRR

o NU=O0IA Bl 22| Xet

= MUlE Sdis E= AHEO[A2] HIE S S80I W&

LIS O

//GStack<Integer>[] gs = new GStack<Integer>[10]; // &
» AlUlE Ere| HIE X 38X e

//T[] a = new T[10]; // L F!

o oM Ol M= Object EfRUCZ HIE dd = X ArEY [ Bt
FH A E

return (T)stck[tos]; // EFY O7f H= TEIRIC =2 FHAHE
= EtY O7 H0f Y| A= S8

public void myArray(T[] a) { ... }



o Mg HAE MH Ths

class GenericMethodEx {
static <T> void toStack(T[] a, GStack<T> gs) {
for (inti = 0; i < alength; |++) {

} gs.push(ali]);

)
}

AU HAES =2=¢ s o7 HAEQ| CIXIE &9l
O|0] EfRlE €1 o=z EfYES HAISHXA| ROtE &
String[] sa = new String[100];

GStack<String> gss = new GStack<String>();
GenericMethodEx.toStack(sa, gss);

sat= String[], gss= GStack<String> EfRIO0|EE TE String2L =
o =x

T



public class GenericMethodExample {
// TZ EbQ o7 &0 MUl o=

public static <T> GStack<T> reverse(GStack<T> a){

GStack<T> s = new GStack<T>();

while (true) {
T tmp;
tmp = a.pop(); // el AEHOM 24 SHLEES THH
if (tmp==null) // 20| H=

break;
else
s.push(tmp); // Al AE40] QA5 &

}

return's; // Al AEHS Bzt

public static void main(String[] args) {
// Double Et22| GStack 44
GStack<Double> gs =
new GStack<Double>();

// 5702 RAF AEHO| push

for (int i=0; i<5; i++) {
gs.push(new Double(i));

}

gs = reverse(gs);

for (int i=0; i<5; i++) {
System.out.printin(gs.pop());

}

}

}




E}Q! A4 (Bounded Type Parameter)

o MUE SeiLL MUlE B0 B B @IAS
Metotn o2 E20 EtY A S A8 =+ UL

public class GenericMethodExample2 {
// 2 listO| A XZ 3240 M list2 gt
public static <T> List<T> firstThree(List<T> list) {
return list.stream().limit(3).collect();
}
// L st M X2 charBt Af char list2 B2t (TE CharSequence2| A EEI Tt T715)
public static <T extends CharSequence> List<Character> firstChars(List<T> list) {
return list.stream().map(e -> e.charAt(0)).collect(Collectors.toList());
}
public static void main(String[] args) {
List<String> cities = new ArrayList<String>();
cities.add("Seoul”);
cities.add(“Busan”);
cities.add(“Incheon”);
cities.add("Daejeon”);
for (String city : firstThree(cities)) System.out.printin(city.toUpperCase());
for (Character c : firstChars(cities)) System.out.printin(c);



Y E FIE (Wildcard)

o ALE FEE(F, unknown type)
» MU= SeiAL MU= HAEWM ARESHE 725 QUYL
7FE(F, unknown type)2til £ 2L},
o O/, BHEE, X|FGHa, BI2CIX} 5 CHYSHA| AFESHLt

o Unbounded wildcard

// 9 isto] UAE RE 23 (2= BE A EIY, 5 SO 2 E Object)
public static void print(List<?> list) {
list.forEach(e -> System.out.printin(e));
}
print(cities); // List<String> cities = new ArrayList<>(); ....
print(nums); // List<Integer> nums = new ArrayList<>(); ...
print(people); // List<Person> people = new ArrayList<>(); ...

// It only prints a list of Object (It cannot print a list of String, a list of Integer, etc)
public static void print(List<Object> list) {

list.forEach(e -> System.out.printin(e));
}



Y E FIE (Wildcard)

o MEEIY ALEFLE (Upper bounded wildcard)
= Unknown typeO| 78 EIRIS| AEEIRT 7IS3IE =

// L listO| M X2 charZt M| char list2 gzt

//(?= CharSequence?| MEEIQUT 715)

public static List<Character> firstChars(List<? extends CharSequence> list) {
return list.stream().map(e -> e.charAt(0)).collect(Collectors.toList());

}

o 7IHERY L ETFIE (Lower bounded wildcard)
= Unknown typeO| £7 EI Q| +IHEIRY T 7ISSIE &

// Y listo]] 102 =7t

// @< Integerl| I ELY T 715. F, Integer, Number, Object)

public static void addTen(List<? super Integer> list) {
list.add(10);

}



Java9 Immutable Collection

o =H ZEM (Immutable Collection)

= OFO|®l =7t =78, MAH7l 2752t 2= M
w [OHEfA], Al OFO|ElS F7I5HAHLE 7| & OfO|ElZ =78 EE=
M7t 1 8FH java.lang.UnsupportedOperationException
O 2 &
o Java87tA|= =8 A= dd 2

= Collections.unmodifiableList(list) Al-&

= Arrays.asList( ... ) AF&

O Stream.of(....).colIect(colIectingAndThen(toList(),

Collections::unmodifiableList)) A&
= Guava 20| E 22| ALE




Java9 Immutable Collection

o Java9 =3 A=Y 48 TE

= List.of() AIE
List<String> fruits = List.of("apple”, "banana”, “cherry");

m Set.of() A
Set<String> fruits = Set.of("apple”, "banana”, “cherry”);

Set<String> fruits = Set.of("apple”, "banana”, “cherry”, “apple”); // Set=
SEIXE O™ |llegalArgumentException

= Map.of() E& Map.ofEntries() AHE

Map<Integer, String> fruits = Map.of(1, “apple”, 2, “banana”, 3, “cherry”);

Map<Integer, String> fruits = Map.ofEntries(Map.entry(1, "apple”),
Map.entry(2, “banana”), Map.entry(3, “cherry”));



