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import java.util.Vector;

public class VectorEx {
public static void main(String[] args) {
// B4 3R ChR e R e A
Vector<Integer> v = new Vector<Integer>();

v.add(5); // 5 & ¢
vadd@); // 4 &
vadd(-1); // -1 & ¢

// HE S0 &5k

v.add(2, 100); // 42t -1 AtOof| == 100 & €
System.out.printin("#E 2| 24 HH| 5= " + w.size());
System.out.printin("#E{ 2| HX| 8 : " + v.capacity());
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for(int i=0; i<v.size(); i++) {
int n = v.get(i);
System.out.printin(n);
}
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int sum = Q;

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

}

System.out.printIn(" & E{ 0

}

Qe g+ sum);

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 "(" + x + " 4y 4 )"
}
}
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public class PointVectorEx {

public static void main(String[] args) { (23)
// Point Z{H|E QAZ0F JEX| = HE AN (-5:20)
Vector<Point> v = new Vector<Point>(); (30,-8)

// 3 02| Point Z{X| A
v.add(new Point(2, 3));
v.add(new Point(-5, 20));
v.add(new Point(30, -8));

// HEO| A= Point 2| 25 HAMSH0] E
for(int i=0; i<v.size(); i++) {
Point p = v.get(i); // HIE{O A i R Point Z{X| 2 0O{L{7|
System.out.println(p); // p.toString()2 Ol &30 ZiK| p £
}
}
}
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boolean isEmpty() ArrayList7} 0| /2™ true 2|&
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public static void main(String[] args) { System.out.print(name + " "); Vi e Ashley -
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ArrayList<String> a = new ArrayList<String>();

// 7| EEERH 4719 O|F YUHZL O ArrayListOf & &
Scanner scanner = new Scanner(System.in);
for(int i=0; i<4; i++) {
System.out.print("O| 52 Y5t >>");
String s = scannernext(); // 7| EEERE 0|§ 2
a.add(s); // ArrayList Z2M0f A
1

/]2t 21 0|8 &8
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("#nZt& 71 0|2 : " + a.get(longestindex));
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Vector<Integer> v = new Vector<Integer>();
Iterator<Integer> it = v.iterator();
while(it.hasNext()) { // 2E 22 Y&

int n = it.next(); // Ct2 22 2|H

}
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}
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public class IteratorEx {
public static void main(String[] args) {
/7785 AR R = HUE By 4
Vector<Integer> v = new Vector<Integer>();
vadd(5); /5 &
vadd@); // 4 &
vadd(-1); // -1 &
v.add(2, 100); // 42+ -1 ALO[Of| H4= 100 & &
// Iteratorg 0| &%t B E J4 EH5|Y|
Iterator<Integer> it = v.iterator(); // Iterator Z{X| & 7|
while(it.hasNext()) {
int n = it.next();
System.out.printin(n);

}

// Iteratorg 0| &5t0 2= F4= H5H/|
int sum = 0;
it = v.iterator(); // Iterator Z{X| 7|
while(it.hasNext()) {

int n = it.next();

sum +=n;
}

System.out.printin("#E 0| A= G 2" + sum);
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O ArrayList= remove(int index) EE= remove(Object obj)
HAEZ M-I T remove() E|1|_+_E.': ArrayList&
iteratingSHX| 42 Z0TH AHE S,

| ArrayLlst01|k| iterating®t ™A remove() SOk &%,
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ArrayList<String> list = new ArrayList<String>(Arrays.asList("a","b","c","d"));
for (int1 = 0; i < list. size() i++) {
list.remove(i); // |27} AHE 1ff list AIO|=7} EHA| CtE |ALE9| indexT HHE
}
for (String s : list) {
list.remove(s); // ConcurrentModificationException ‘&4
}
Iterator<String> it = list.iterator();
while (it.hasNext()) {
String s = it.next(); // Iterator2| next()7} remove()2Ct HX S EE|0{0f &
it.remove();
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java.util. HashMap
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HashMap<String, String> h = new HashMap<String, String>();

h.put("apple”, "At2t"); // "apple” 7|2 "Atdt" ££0| &S SHA| RO A &
String kor = h.get("apple"); // "apple" 7|2 2t &AM, kor= "Atat

HashMap<String, String>2| L{ & F/d1}
put(), get() HIAE

| HashMap<String, String> map = new HashMap<String, String>(); |
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key E|OIZ value HIO|S
key value
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void clear() HashMap2] 2= 24 AHY|
boolean containsKey(Object key) XHE 7lkey)E ZE5I0 =™ true 2|H

SiLt 0ol 7|2 RIFE Zvalue)tl DHLAIZ = Sl©

boolean containsValue(Object value) o1 true 2/

AEE 7(key)0ll == 2t 2Bl 7|0f tfE== KT

V get(Object key) 24 21001 null 2|E

boolean isEmpty() HashMapO| H|0{ 2] true 2|

Set<K= keySet() HashMapti] 2l= 2= 7|8 2 Set<K~ ZallM 2|E
V put(K key, V value) . key2} valueZ ONEIEHY HashMapol] A&

V remove(Object key) | XIEE 7lkey)2} O[0H CHZIE! 2 HashMapoflA] ALKl

int size() HashMap(i] ZEEHEl 2 40| == 2|E
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I &= "baby
712 4t #7| | String ker = h_get("love"); | kor = "ApE
h
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import java.util.*;

public class HashMapDicEx {

public static void main(String[] args) {
// YOf THO|Qf B+ CHOJo] M2 K EFSl= HashMap Z A A A
HashMap <String, String> dlc = new HashMap<String, String>();
// 3 702l (key, value) &2 dicOll M
dic. put("baby" "°f7|"), // "baby"& key, "OF7|"2 value
dic.put("love”, "ALE™;
dic.put("apple", "AbDE);

oId| : HashMap=
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Chol g Wo = MTshm ZMshe At

Ol %l: HashMap= 0| 8510 0 Ctoje} st=
ME

THO|E Y2 =2 XEotn HMSI= At

// dic AN S0f QU= RE (key, value) & E2H

Set<String> keys = dic.keySet(); // key 2AtE

Iterator<String> it = keys.iterator();
while(it.hasNext()) {

String key = it.next();

String value = dic.get(key);

System.out.printin("(" + key + "," + value + ")");

}

// GO THO|E U3 2t o= CHof 2

Scanner scanner = new Scanner(System.in);

for(int i=0; i<3; i++) {
System.out.print("X 11 42 O£,
String eng = scanner.next();
System.out.printin(dic.get(eng));

}

}

2 7%l Set 2|E

babo"E S A| 0l A
;2 5 Q7 M2
null 2| &
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HashMapg 0|&3t0

! . il // javaScore0| =04 9,1.': E'Z (key, value) & =2
import java.util.*; // key SRS TRl FB Set UM a|H g

public class HashMapScoreEx { Set<String> keys = javaScore.keySet();

ublic static void main(String[] args) { o A C

")/ A8 0|3 HAE T ZOHE HashMap LM 44 /1 key ERES EMUE B2 A= fterator BF
HashMap<String, Integer> javaScore = Iterator<String> it = keys.lterator(),

new HashMap<String, Integer>(); while(it hasNext() {

String name = it.next();

/7502 B ME : -
int score = javaScore.get(name);

javaScore.put("et=ZZl", 97);

Javascore putCZ el 34 System.out.printin(name + " : " + score);
javaScore.put("0|°43|" 98); }

javaScore.put("E A", 70); }

javaScore.put("eHAM", 99); }

System.out.printin("HashMap2| &2~ 7§ :" + javaScore.size());

Of ®l: HashMapS 0| 8¢ =l HE & Ol%l: HashMapS Ol 8%t 58 & XMF

dot Mtz 2 Y= Student 2EHAE i
'Stugem EHI“ j,_L o§| O}_U*Hem QH“*WPEP publlc_class _HashMapStudentEx {
= W = et public static void main(String[] args) {

import java.util.*; // 8’8 Ol &1t Student A E A2 2 XZSt= HashMap 22 M Md
HashMap<String, Student> map = new HashMap<String, Student>();
class Student { // et S ESISHE S

int id; // 3 3ol shl MY

String tel; map.put("&7|E}", new Student(1, "010-111-1111"));

public Student(int id, String tel) { map.put("SHAM", new Student(2, "010-222-2222"));
this.id = id; this.tel = tel; map.put("O| ¥ 3", new Student(3, "010-333-3333"));

}
} System.out.println("HashMap2| 224 7§ " + map.size();
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/) B2E S =3 mapl| 20 U= ZE (key, value) ¥ =
// key —-—Xf%% 7H% Fet Set ZAM 2|H
Set<String> names = map.keySet();

// key 2XEE =MUE B2 = AE lterator 2[H
Iterator<String> it = names.iterator();
while(it.hasNext()) {
String name = it.next(); // CtS 7|. &4 0|&
Student student = map.get(name);
System.out.printin(name + " : " + student.id +

+ student.tel);

}

}

/) BE S EH mapl 2 U ZE (key, value) ¥ =5
// key EXLS 17l BB Set A 54t a“q 2| &
Set<String> names = map.keySet();

// key XL E =AMUE J2E = Y& Iterator 2| H
for (String name : names) {
Student student = map.get(name);
System.out.printin(name + " : " + student.id +
}
1

+ student.tel);

}
}
FHE 2= HYE ZAaet
Ctache S 7|of3}s| bhat
LinkedList<String>2| L5 741} put(), get()
LinkedList<E> AL

o LinkedList<E>2| &7
" java.utiI.LinkedList
o EOfl 242 AMEY EFY XS LA
List QAE{HO|AE Foigt HEE S

| Pl

= Vector, ArrayLls t SEA2f 0 FASHA &

= 84 WHE2S %QEE A0 g2l E

m 24 K= W W RO =Tt TS

= 84 AH= AHAE 0|85 Z2H0| Y 7ts

= O FO|Lt TH RO RAF FIISEALE AR o= O] AEHO|Lt
TE A8 7ts

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

LinkedList<String= ZdailM

String (
"C#" add(String) head tail
get(3) B get(i)
o(g ~ "y
?
"t s [ “ava [ | C#

String String String String




Collections 222 &8 Ol A|: Collections SeA 2| &

o Collections 22f{A
java.util T{Z|X|of =gt

= ZHMO CHof Aits Aoty Zntz Z-M 2| import java.util.*;
» B= H&EE static EFY . .
» =Q HALC public class CollectionsEx {

static void printList(LinkedList<String> 1) {

dsao) =8 s Ri%% L= sort) H£2 Iterator<String> iterator = l.iterator();

220 =AE HHE Sh= reverse() 22 while (iterator.hasNext() {
Q450 2Of, 22gE Ot = max(), min() HAE String e = iterator.next();
£ 2t2 ZMBL= binarySearch() HAE String separator;
if (iterator.hasNext())
separator = "->";
else
separator = "#n";
System.out.print(e+separator);

}
}
Ol Ml: Collections S2fA 2| && Ol Xl: Collections 2ej2 2| &&
public static void main(String[] args) {
LinkedList<String> myList = new LinkedList<String>();
myListadd("E T A L"), f%'E'—I e
myListaddC FAE EH gieaA L, Aek9l= > oftef> B0 0] > E 2 AT
ﬂytﬁ'?ﬂﬂﬁo -Eﬂﬂo}km static H 250|522 |E?_HﬁiThD'I»E1III|L-||0|E1->O|-H|-E|-_>¢E|-.C,;|§_>DH§§;¢
yList. : ' = s= OfHIE}= 3H AQlL|C
myList.add(2,"OFHFE}"); 2L OISR HIE 25 ggi | OfHIERE 38A 24 QL|Ch

Collections.sort(mylList); // 24 H&
printList(myList); // SBE 24 =4

Collections.reverse(myList); / 2249 =AM E B2
printList(myList); / 84 £

int index = Collections.binarySearch(myList, "OtH}E}") + 1;
System.out.printin("OtHtEFE " + index + "HRA| 2 L|CH™;




o)

f AL

Custom 2 A 0| CH$t sort 5

Custom 22 A0 CHSt sort

=LA
ok

ALE

o HeIMe 2 BhE S2fA0 CHoHA ZH N0l =715k,
Collections.sort 7|55 0| 8dA F&ESt1 4/ CHH
java.lang.Comparable QIHI{|O|AE 25| 3=0{0F ot

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

}

o CompareTo(T o) HIAE= & K E QAXIZE FOE o2t
Wi =ME ot Z0| F==(int) 2fS gheret
w DFOF S WX 7t O Tl QIRLELCH ZICHH S5 et
m DHOF o1 ZHX| 7} =0T QIXIRL S YUSICHH 0= Ehet
m DHOF S WX 7F FO|Zl QIRtECH ACHH Y5 el

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) {
thiss = s;
num = n;

}

Custom 2 20] CHSt sort S+ AlE

Custom 220 C{SF Collections.sort &

AHE

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 0;
1
else {
return s.compareTo(a.s);
1
1

public String toString() {
return "String: " + s + "Wt num =" + num;
}
}

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.printIn("After sorting");

Collections.sort(list);

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

}

}
}




== & equals & hashCode

0 equals= & 2K 2] LHEO0] Z2X| 55 d(equality)=
H| St G1ARXL

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

/] ==

if (p1 == p2) System.out.printin("p1 == p
else System.out.printin(“p1 !'= p2"); // 5%
if (p1 == p3) System.out.printin("p1 == p
else System.out.printin(“p1 != p3");

// equals

// equals override E|0{A2H true, 2E|H A2 false

if (p1.equals(p2)) System.out.printin(“p1 equals p2");
else System.out.printin(“p1 is not equal to p2”);

St ref OFL| B2 p1 1= p2

2");
s
3% 1/ %%?_I' refB £ p1 == p3

== & equals & hashCode

0 hashCode= F Z1M|7F 22 ZH|AX| 5L d(identity)S

H| W Sh= ALK

Map<Person, Integer> pMap = new HashMap <Person, Integer>();

pMap.put(p1, 1); // equals&hashCode overrideUCIH, p11t p2= S

pMap.put(p2, 2); // equals override&no hashCodeZtH, p11t 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 p27} 22 hashCode, p12E p2 & Z0| X2

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

HuE s

o MUl Seiaet QIEHo[A
= SALE QIEHO|A MO0 UgtehEl B 37t

public class MyClass<T> {— &|L|&l

2] 22fA MyClass 91, EtY

valQ| T val; Oj7Y =T
Et void set(T a) {
o7 val = a; T EIRQl 2t aE valof X|H

}

T get() {

return val; T EtQ| gf val 2[H
}
}

w MUE Sais mEs Hae HA

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

M 2] Y| Md - M=l (specialization)

o 7=t
= MUE Etel S0 HHQ EfYS CHYUSHA 2K 4d
= HOHE2{0f o3l O] R0

// M2 Bt TOll String X7
MyClass<String> s = new MyClass<String>();
s.set("hello");

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

// MUl2 EFY Tl Integer X7
MyClass<Integer> n = new MyClass<Integer>();
n.set(5);

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

» THSHEl MyClass<String>2| &4 IE




MY = AN ‘dd - M2l (specialization)

TH2t 2F

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

}

T7t String2 2 X =t

public class MyClass<String> {
String val; // '#== val2| EtQ2 String
void set(String a) {
val = a; // String EtQI2| 2t a& valoll X
1
String get() {
return val; // String EF Q| 2t val2 E|H

}

}

o]

o EtQ Of7 Bi==0f 7|2 EfR2 A8 = §

4>
dlo

Vector<int> vi = new Vector<int>(); // ALY 3. int AFE =7}

A
+%

Vector<Integer> vi = new Vector<Integer>(); / @& L=

Et OH7H 8=

Ol Al M= A8 kST

o EbY Of7K =

'<'1t '>'ALO|Of StLte| CHEXHE EHY Of7f B2 ALE
0| AHESH= EHY Of7H H== Xt
E: ElementE 2/0|6tH ZAHMO|M 2AF HAIE If 30|
AtE 3Lt
T: Type= °|O|3tCt.
V : ValueE 2|0| %L},
K : KeyE 2[0]
EtQY OH7HH =7t LIEFLY = EFRIQ| 2N Md 27}
//T a = new T(); // L&F!
EfY 047 HaE LSO X EFYoZE A=t
O ZEXte Oj7f HE2E AR 75

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 Al ®UIE A4 2h=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 n=0; n<3; n++)

System.out.printin(stringStack.pop());

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

AU 2L b

intStack.push(3); LA
intStack.push(5); busan
] seoul
for(int n=0; n<3; n++) 5
System.out.printIn(intStack.pop()); 3
} 1

}

o MUYIlolN ol Het

= MUE 2ais = AHEHO[A HiE S 5| E0HK| WS

//GStack<Integer>[] gs = new GStack<Integer>[10]; // 2&F!!
= HUE EFRYC| HIEE S 8E|X| iZ

//T[] a = new T[10]; // LF!
2 oMo A= Object EFRICZ HIE MM = AKX At Wi EFY
FPAEl
return (T)stck[tos]; // EFR OH7H H== TEIRJISZ FHAE
= EFQ Of7f =0 HiEO| A= SE

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

MUl M=

o Mulg ok M2 7hs

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

}
}

= HUE HAEE sEY Uis Hoe|7t HAE0| QIXHE S
O|0| Etgls &0 AL 2 EtYS FAISHA| RIOtE &
String[] sa = new String[100];
GStack<String> gss = new GStack<String>();
GenericMethodEx.toStack(sa, gss);
sa= String[], gss= GStack<String> EfI0|EE TE StringRLE
o x

T

public class GenericMethodExample { public static void main(String[] args) {
// T7F EFY) Of7 #2201 HYlEl HaAs // Double E} 22| GStack 444
public static <T> GStack<T> reverse(GStack<T> a){ GStack<Double> gs =

GStack<T> s = new GStack<T>(); new GStack<Double>();
while (true) {
T tmp; // 5702 @AE AB0| push
tmp = a.pop(); // e 2E0IM Q4 SHLE T4 for (int i=0; i<5; i++) {
if (tmp==null) // AE40| HIAS gs.push(new Double(i));
break; }
else gs = reverse(gs);
s.push(tmp); // M 2Ei0| @4 449 for (int i=0; i<5; i++) {
System.out.printin(gs.pop());
return's; // Aj 2EHS Hist }
} } 0.0
} 1.0
2.0
3.0




M=ol FH

o Z# Mot 22 AE| 0| ELEH*Oﬂ FAd=S SHA|X|
UO M type-awarenessS &7t

o HAZ0| type-awareness &7t

o ALY Ao EfO] ZF &[0 ECt eFEot =21
7ts

o W& Al CF2IAE(EY A E) 2 2288
HEIY EtY 5= =X X

|

ClassCastException & X

o o




