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Method

Description

boolean add(Object element)

is used to insert an element in this collection.

boolean addAll(Collection c)

is used to insert the specified collection elements in the coll
ection.

boolean remove(Object element)

is used to delete an element from this collection.

boolean removeAll(Collection c)

is used to delete all the elements of specified collection fro
m the collection.

boolean retainAll(Collection ¢)

is used to delete all the elements of invoking collection exce
pt the specified collection.

int size()

return the total number of elements in the collection.

void clear()

removes the total no of element from the collection.

boolean contains(Object element)

is used to search an element.

boolean containsAll(Collection c)

is used to search the specified collection in this collection.

Iterator iterator()

returns an iterator.

Object[] toArray()

converts collection into array.

boolean isEmpty()

checks if collection is empty.

boolean equals(Object element)

matches two collection.

int hashCode()

returns the hashcode number for collection.
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Method Description

void add(int index, Object elemen |is used to insert an element into the list at index passed in t
1) he index.

boolean addAll(int index, Collecti |is used to insert all elements of ¢ into the list at the index p
on ¢) assed in the index.

is used to return the object stored at the specified index wit

object get(int index) hin the collection.

object set(int index, Object eleme |is used to assign element to the location specified by index
nt) within the list.

is used to delete all the elements of invoking collection exce

object remove(int index) pt the specified collection.

Listlterator listlterator() is used to return an iterator to the start of the list.

is used to return an iterator to the list that begins at the sp

Listlterator listlterator(int index) ecified index.
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ArE Vector<Integer> v = new Vector<Integer>();
v.add(new Integer(4));
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Integer n = (Integer)v.get(0);
int k = n.intValue(); // k = 4
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Vector<Integer> v = new Vector<Integer> ();
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void push(Integer element) { ...

class Stack<E> { }
e

L\(\&eq Integer pop() { ... }

void push(E element) { ... } <€

E pop() { ... }
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HashMap<String, String> h = new HashMap <String, String>();
h.put("apple”, "At2t"); // "apple” 7|2F "Atatr 2EO| ¥S SHA| O A Y
String kor = h.get("apple"); // "apple" 7|2 7t HM. kor= "Atnt
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Remove Objects from Collection while
Iterating

Vector<Integer> v = new Vector<Integer>();
Iterator<Integer> it = v.iterator();
while(it.hasNext()) { // 2 & Q2 &&

int n = it.next(); // CIS 24 2|H

}
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for (intn:v) {

}

O ArrayList= remove(int index) EE= remove(Object obj)
HAEE M3 T remove() HIAEE Arraylists
iteratingSHA| 52 4202 ArE gt

o ArrayListOf| A{ iteratingStH A remove() siiOFet &2,
IteratorE AI2%.

ArrayList<String> list = new ArrayList<String>(Arrays.asList("a","b","c","d"));
for (int 1 = 0; i < list.size(); i++) {
list.remove(i); // R1A7F A X|E O list AIO| =7t EHA CHE |29 indexT HHE
}
for (String s : list) {
list.remove(s); // ConcurrentModificationException 'Z’H
}
Iterator<String> it = list.iterator();
while (it.hasNext()) {
String s = it.next(); // Iterator®| next()7} remove() 2L} HX SEE|0{Of &t
it.remove();
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import java.util.*;

public class CollectionsEx {
static void printList(LinkedList<String> 1) {
Iterator<String> iterator = l.iterator();
while (iterator.hasNext()) {
String e = iterator.next();
String separator;
if (iterator.hasNext())
separator = "->";
else
separator = "#n";
System.out.print(e+separator);
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public static void main(String[] args) {
LinkedList<String> myList = new LinkedList<String>();
myListadd("E A",
myList.add("2AEF =",
myListadd("Of E &A™,
myList.add(0,"E{ 0| 4| 0| E{");
myList.add(2,"OtHFEF");

static HAE0|E2
ZA O| 202 HIER &

Collections.sort(mylList); // 224 H&
printList(myList); // SBE 24 =4

mju

Collections.reverse(myList); // 242 =M E HIHE

printList(myList); // 224 &5

int index = Collections.binarySearch(myList, "OtH}EF") + 1;
System.out.printin("OFHFEHE " + index + "HW| @4 QIL|CE");
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java.lang.Comparable QIHI|0|AF 25| 3=0{0F ot

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

}

o CompareTo(T o) HAE&= o KN E QIXLE FOIT o2f
Hl s =ME ot 20| E=(int) 442 ttetet
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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;
}

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.compareTo(a.s);

}

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

0 equals= & K| 2| LEO0| Z2X| 55d(equality)=
Hl W St= G1ARAL

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

// ==

if (p1 == p2) System.out.printin("p1 =
else System.out.printin("p1 = p2"); //
if (p1 == p3) System.out.printin("p1 =
else System.out.printin("p1 != p3");

// equals

// equals override E|0{Q2H true, LI A2 false
if (p1.equals(p2)) System.out.printin(“p1 equals p2”);
else System.out.printin(“p1 is not equal to p2”);

p2");
Ut ref OIL| B2 p1 I= p2
p3”)r /! %%6;" refE 2 p1 == p3

1 O

== & equals & hashCode

0 hashCode= F A7t 22 Z4H|AX| S d(identity)=

H| W St= HAFX}

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

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

pMap.put(p2, 2); // equals override&no hashCode2t™, 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); // p13} p27} 22 hashCode, p12 2 p2 & Z0| X|F

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
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public class MyClass<T> {- #j|i{|2] 22fA MyClass 4191, E}Q|

19| T val; 047 H==T
e void set(T a) {
T val = a; T EtQQ 2t aE valof X
}
T get() {
return val; T Etol gt val 2[H
}

}

= MU Seis gmEA #Hape M

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




MY = AN ‘dd - M2l (specialization)

MU= A dd - M2 (specialization)
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// MUIZ EFY TO|| String XIS
MyClass<String> s = new MyClass<String>();

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

// MUl2 EFY Tl Integer XI7H
MyClass<Integer> n = new MyClass<Integer>();
n.set(5);

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

» THSHE MyClass<String>2| A4 IE

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

}

T7t String2 2 K| 3}

public class MyClass<String> {
String val; // '#== val2| EFQ2 String
void set(String a) {
val = a; // String EtQ}2| 2t a& valol| X8

}
String get() {
return val; // String Et 2| gt val2 2|H

}

}
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Vector<int> vi = new Vector<int>(); // ALY 27 int AFE =7t

oA

A
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Vector<Integer> vi = new Vector<Integer>(); // &4 ZE |

o EFY Of7H H==
w ‘<1 '>'ALO|Of StLEC| CHEXIE EHY Of7f HE ALE
= 0| AFESt= EFY O§7f B At
E: ElementE 2|0[SIH ZAMO|AM 245 HAIS ff BHO|
AL}
T: Type= °|O|3tLCt,
V : ValueE 2|0|3tCt,
K : KeyS 2|0
w EtQ Oj7H =7} LIEFL = EFQQl 24K dM 27t
//T a = new T(); // LF!
= EtQ Oj7f M= LSO AN EfYeE X2t
= OfH EXIE 07 M2 AL Tts
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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(ttos == 10) return;
stck[tos] = item;
tos++;

}

Ol Al M= A8 ST

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);

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

}

MYl =t vl B

o MU= B 22| Kt

= MUY Feis = QHE0[A BIES 31 E0HK| S

//GStack<Integer>[] gs = new GStack<Integer>[10]; // 2!
» MU EFRL HIEE S E[X] S

//T[l a = new T[10]; // LF!
Q' OO M Object EFYUCZ HIE MM 3 AR AFE Iff EFY
) AEl

return (T)stck[tos]; // EtR Oj7) H=a TEIRISZ FHAE

= EfQ Of7f a0l BEO| A HEHAE 51E

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

HUE =

o MUlg fa~E del 7ks

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

}
}

= HUE HAEE &Y = Ot HAEQ| QIXE Sdf
O|0| Bt S Y1 AL BE EtYZ FAISHK| 0t &
String[] sa = new String[100];
GStack<String> gss = new GStack<String>();
GenericMethodEx.toStack(sa, gss);
sat= String[], gss& GStack<String> EfYO0|2E TE StringR &
o =x
aTr T
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public class GenericMethodExample { public static void main(String[] args) {
// T7F EbR OH7K =01 HH[ 3] A // Double EFO| 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) { // 5702 @AE AEO| push
T tmp; for (int i=0; i<5; i++) {
tmp = a.pop(); // el AEHO|AM 84 SHLHE THH gs.push(new Double(i));
if (tmp==null) // 2E40| HIAS }
break; gs = reverse(gs);
else for (int i=0; i<5; i++) {

spush(tmp); // M 2801 222 & System.out.printin(gs.pop());

}
return's; // M 2B S gt }

} } 0.0

} 1.0

E}Q! A4 (Bounded Type Parameter)

o MUls SaaL MUlE HaETr e By RS
Moot d2 420 EtY BAS A8 & UL

public class GenericMethodExample2 {
// LB listo| A XS 3840 M list2 Hhet
public static <T> List<T> firstThree(List<T> list) {
return list.stream().limit(3).collect();

}
// L& list| A K-S charPt A char list2 £t (T= CharSequence®| MEEIYUTH 7Hs)
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);

et E 7= (Wildcard)

o Y E FHE(Z, unknown type)
w MUl SeAL R HAE0M AM8SHE 28 e
7tE(F, unknown type)2tl £EL}.
O HHEE XG4 HEsOIX} S CHFSHA| AFRSHCT

o Unbounded wildcard

/7 LE liste] FAE BF £Y 2= 2E Z4H EtY, F HEXH2 2= 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<>(); ...

// 1t 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));
}

et E FIE (Wildcard)

o MEEY FLETFLE (Upper bounded wildcard)
= Unknown typeO| £ EtRo| MEEIQT IS5tz =
// L& listol A K charBt M char list2 g2t (2= CharSequencel| M EEIY T 715)
public static List<Character> firstChars(List<? extends CharSequence> list) {
return list.stream().map(e -> e.charAt(0)).collect(Collectors.tolList());

}

o FHEY YL EFLE (Lower bounded wildcard)

= Unknown typeO| £ EtQ| +HEIYT 7t55t= =
// Y& listoll 102 =7t (& Integer?| FI{EU T 715, F, Integer, Number, Object)
public static void addTen(List<? super Integer> list) {

list.add(10);
}




Java9 Immutable Collection

o S29H ZHM (Immutable Collection)
= OFO’l =7t =7, MAH7I 27ts% ZAM
= [MELA, 4171 OFO|’S FIISHALY 7| E OfO|’HIE =3 E=
A3t SHH java.lang.UnsupportedOperationException
0|2 2l
O Java8Ztk|= 28 AN o 2y
m Collections.unmodifiableList(list) AF-&
Arrays.asList( ... ) A&

Stream.of(....).collect(collectingAndThen(toList(),
Collections::unmodifiableList)) A&

Guava c}O|E 22| AtE

Java9 Immutable Collection

=

o Java9 S ZaM MM gbtH

= Listof() AHE

0%

"o "o

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

= Setof() At&
Set<String> fruits = Set.of("apple”, “banana”, “cherry”);

nou "o "o

Set<String> fruits = Set.of("apple”, “banana”, “cherry”, "apple”);
// Set2 BEQXE @M |llegalArgumentException

= Map.of() EE= Map.ofEntries() AH&

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”));




