1. Xt2 2x: 2 Ma} 5L 2

SE=
o=
SEE

Comparator
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pp.352-355

- APIE FIMM EE 7|sE MSste HMEZE Q=] =eln
- ArrayListOl| = java.util.List 2/E{ 1|0 A0f HE| &l default M= sort7t A= LICH.
- default void sort(Comparator<? super E> ¢) - List 2 E{HO|A 0| Hol=l 7|2 HAMEY.
- (&) java.util. Comparator<T> QI O] A 2| HA|E: int compare(T o1, T 02)

O]

ot

CBA CH2 ZUM BHE 2 5 YLK
=
=

= L
- KIS0 2 HEE|E TreeSet 22 S|AE & 825t= A

A

| ]
O

= Lol & = UL
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(&t11) ArrayList.sort() AF2%H comparables e cie asie

import java.util.*;

public class SongSort {
public void run() {

ArrayList<String> songs = new ArrayList<>();
songs.add("Lemon");

songs.add("Apple");

songs.add("Mango");

songs.add("Carrot");

songs.add("Banana");

System.out.printin("8 & 7T: songs = " + songs);

// songs.sort((o1, 02) -> ol.compareTo(02));
MyComparator mc = new MyComparator();
songs.sort(mc);

System.out.printin("& & 2: songs = " + songs);

HF Java 11%&

L

Comparatore= 5 72| 44| H
7

B WOj| AFEE!

public static void main(String[] args) {
new SongSort().run();

}

private class MyComparator implements
Comparator<String> {
@Override
public int compare(String o1, String 02) {
return ol.compareTo(02);

}

}

}

$ java SongSortjava (javac AF&SHA| YN A Jts5)
M= M™: songs = [Lemon, Apple, Mango, Carrot, Banana]
M3 =Z: songs = [Apple, Banana, Carrot, Lemon, Mango]
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H>
x
==
H1J
.ISE

off & AICE: JShell AFHE:

$ jshell
jshell> List<String> d1 = List.of("l", "am", "a", "Java", "master") = Unmodifiable List g2t
jshell> d1.getClass() - class java.util.ImmutableCollections$ListN

jshell> d1.sort( (e1, e2) -> el.compareTo(e2) ) —> java.lang.UnsupportedOperationException
jshell> List<String> d2 = new ArrayList<>(d1) > SA} d-gX}

jshell> Collections.sort(d2) &=

jshell> d2.sort( (e1, e2) -> el compareTo(eZ) ) > d2 8™

jshell> d2

d2 ==> [l, Java, a, am, master]

(&)
List<String> d1 = java.util. Arrays.stream("l am a Java master".split(" "))
.collect(Collectors.tolist()) = ArrayList<String> 2t
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(AF11) Unmodified Set

import java.util.Collections;
import java.util.HashSet;
import java.util.Set;

public class Main {
public static void main(String[] args) {
Set<String> modifiableSet = new HashSet<>();
modifiableSet.add("A");
modifiableSet.add("B");

Set<String> unmodifiableSet = Collections.unmodifiableSet(modifiableSet);

// M= Al UnsupportedOperationException ‘244

// unmodifiableSet.add("C");

System.out.printin(unmodifiableSet);
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(& 11) Unmodifiable Map

import java.util.Collections;
import java.util.HashMap;
import java.util.Map;

public class Main {
public static void main(String[] args) {
Map<String, String> modifiableMap = new HashMap<>();

modifiableMap.put("key1", "value1");
modifiableMap.put("key2", "value2");

Map<String, String> unmodifiableMap = Collections.unmodifiableMap(modifiableMap);

// M= Al UnsupportedOperationException ‘244

// unmodifiableMap.put("key3", "value3");

System.out.printin(unmodifiableMap);
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p.356
. |
Collections QIE{| 0| A
. . Collections
- sort(List<T> list) : — @
public static final Set EMPTY _SET
. binarySea rch() public static final List EMPTY_LIST
public static final Map EMPTY _MAP
© reve rse() public static =T extends Comparable<? super T== void sort{List<T= list)
. public static <T= void sort(List<T= list, Comparator<? super T> c)
e mlﬂ(), maX() public static <T= int binarySearch(List=<? extends Comparable<? super T== list, T key)
. public static void reverse(List<7?= list)
- ISEmpty() public static void shuffle(List<?> list)
public static void swap(List<7= list, int i, int |)
- add() public static <T=> void fill(List<? super T= list, T obj)
public static <T= void copy(List<? super T= dest, List<? extends T= src)
e remove() public static <T extends Object & Comparable<? super T=> T min{Collection<? extends T= coll)
public static <T= T min(Collection<? extends T= coll, Comparator<? super T= comp)
. stream() public static <T= T max(Collection<? extends T= coll, Comparator<? super T= comp)
public static <T= boolean replaceAll(List<T=> list, T oldVal, T newVal)
boolean iIsEmpty()
public static final <T= Set<T= emptySet()
public static final <T= List<T= emptyList()
public static final <K, V= Map<K,V= emptyMap()
Object[] toArray()
boolean add(E &)
boolean remove(Object o)
void cleart)
default Stream=E=> streaml)




HF Java 11%&

Collections.sort() A =

- java.util.Collections 22{£ 2| e A WM EQl sort() HAMEE 2&0HH & L L
public static void sort(List<T> list)

= LE

- OtX|2F String A4 X7t OFl, CHE ST AN=Z Fd& 2[2E= 87 2827
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Collections.sort() A =

Method Detail

sort

public static <T extends Comparable<? super T>> woid seort(List<T> list)

Sorts the specified list into ascending order, according to the natural ordering of its elements. All elements in the list
must implement the comparable interface. Furthermore, all elements in the list must be mutually comparable (that is,
el.compareTo(e2) must not throw a classCastException for any elements e1 and e2 in the list).

<T extends Comparable<? super T>>

List<T> list
. NS H= o|ASE 7|SE0| SRS L|CE

O O AHd

- 0|H 2835 0|0H0P7| oA MUlE= S5010F & &L Lt
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p.363

- HU2S ARt Saa

new ArrayList<Song> EE = new ArrayList<>()

¥ FEEREERC R
) EE

List<Song> songList = new ArrayList<Song>( — List<Song> songlist = new ArrayList<>()

[ot

- U Elg S #orE0|= HME 2 &
void foo(List<Song> list)
x.foo(songlList)

public <T extends Animal> void takeThing(ArrayList<T> list) € ArrayList<Dog>, ArrayList<Cat> 24 M| = [istOf| CH & 7t

public void takeThing(ArrayList<Animal> list) & ArrayList<Animal> 2 M| Bt 1istO| CH ! 7ts
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0.369
I'" I—'II E! Al"g' Hu-l genericsOHH extends= upper bound,
super= lower bound& 2|0|gt!
- extends 7| E2| <Q|0O|
- M2 A2 extends 7| HEE= =t (extends)_||' —_|-'-0:|(|mp|emen’[5)E D= o|O|stL|C}.
- <T extends Comparable<? super T>> > T= Comparable?| ot% ZeiA S 2[0O|
- #| ZEV FAS Xot=X| HolEAM K.
2| ASHT SaA £ EL TOI $_| SajACIOF B T 2L A AL 7ts

— T

public static <T extends Comparable<? super T>> void sort(List<T> list)

j\ } You tan pass u?nn]'j a List (or

(lgnore this part £
This says “Whatever ‘T’ is must {_3;“ o -L?:’\‘\"J“S -Erm:::s But subbype e of list, [lk.:{,ﬁ(rra‘éus{:i
be of Ype Camf'arab'lc that the .E e pavameter for £hat uses a parameterize jf?

Cmy&rabl; must be of type T £hat “extends Comparable’.
or one of T's supgr-{-'wﬁ
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p.372

Comparable A&

- Comparable<T> @IEH M| O|A92] compareTo() HIAME 246FH List0] O A Collections.sort()
Ol 8stH £l A 82 7t

— th
e
class Song { T

String title; ﬁ{
String artist;

String rating;

- The sort() ¢
String bpm; F to see how

Song (String t, String a, String r, String b) {
title = t;
artist = a;
rating = r;
bpm = b;

}
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p.374

- java.uti.Comparator<T> A& :int compare(T o1, T 02) (&1. @Functionallnterface)
- java.util.Collections.sort(List o, Comparator c) HIA =0 A= ALE

public static <T extends Comparable<? super T>> void sort(List<T> list)
public static <T> void sort(List<T> list, Comparator<? super T> c)

Collections.sort(List<{T) list)0l| M T=
Comparable QIE{m|0| A 1 545[OF gF.

- (&t1) Comparable<T> QIEI[O|A: int compareTo(T o)
> FEo7) f/et S LHof B/n FAAF FIF (Comparator= = 748 2R ZF &A1 Hf 1)
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Comparator &

class ArtistCompare implements Comparator<Song> {
public int compare(Song one, Song two) {
return one.getArtist().compareTo(two.getArtist());

}
}

ArtistCompare artistCompare = new ArtistCompare();
Collections.sort(songlList, artistCompare);



ComparableTest.java

package ch11_3;

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

public class ComparableTest {

public static void main(String[] args) {
List<Person> data = new ArrayList<>();
data.add(new Person(20, "O| 21.2"));
data.add(new Person(10, "Z & 3|");
data.add(new Person(15, "=t 7HA|"));
data.add(new Person(7, "X|ZtL|"));

System.out.print("E & T "),
System.out.printIn(data);

Collections.sort(data);

HF Java 11%&

—_

System.out.print("EE = ");
System.out.printin(data);
}

}

class Person implements Comparable<Person> {
private int age;
private String name;

public Person(int age, String name) {
this.age = age;
this.name = name;

}

public int getAge() {
return age;

}

public String getName() {
return name;

}
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= . $ java -Dfile.encoding=UTF-8 ComparableTest.java

/**

x L}0| QE2Xta02 ML E &

* @param o H| &t Person Z4 K|

* @return Comparable @/EI{|0|A 2| compareTo() &z e

*/ MNeEd S
o= T

@Override
public int compareTo(Person o) {
return (age - o.age);

@Override
public String toString() {
return String.format("%s (%d)", name, age);

: [0 212 (20)

[E7H] (7)

, dE

, BR3| (10), &7 4| (15), = 74| (7))

3| (10), 2H7HA] (15), O] 212 (20)]
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: %  AMB3H= M9} getter/setter AF SO 2 Zol=l
Compa rabIETEStZJava getterO| &2 int age(), String name() YEH=Z &.
(since 14). toString() & At Aol=!,

package chT1.3; record Person(int age, String name) implements Comparable<Person> {

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

@Override
public int compareTo(Person 0) {
return age - o.age;

}

@Override
public String toString() {
return String.format("%s (%d)", name, age);

public class ComparableTest2 {
public static void main(String[] args) {
List<Person> data = new ArrayList<>();
data.add(new Person(20, "O|ZI12"));

data.add(new Person(10, "Z & 3|"); }
data.add(new Person(15, "Et7}HA|™);
data.add(new Person(7, "£|Zt|")); }

System.out.print("& & M. ");
System.out.printIn(data); . . . .

$ java -Dfile.encoding=UTF-8 ComparableTest2.java
Collections.sort(data); M M. 01312 (20), ZE3| (10), 87t (15), X 7H| (7)]

o
N X2 5. (K| T I1K S HF ] |- oo
System.out.print("8 & Z: "); S8 = (2714 (7), dEZ (10), 27| (15), O TS (20)]

System.out.println(data);



ComparatorTest.java

package ch11_3;

import java.util.*; // ArrayList, Collections, Comparator, List

public class ComparatorTest {

public static void main(String[] args) {
List<Person> data = new ArrayList<>();
data.add(new Person(20, "O| 212"));
data.add(new Person(10, "Z&3|");
data.add(new Person(15, "=t 7HA|"));
data.add(new Person(7, "X|ZtL|"));

System.out.print("E & T "),
System.out.printin(data);

// Collections.sort(data, (01, 02) -> ol.getAge() — 02.getAge());
Collections.sort(data, new PersonAgeComparator());
System.out.print("LIO0| FE = "),

System.out.printin(data);

HF Java 11%&

Collections.sort(data, new PersonNameComparator());
System.out.print("0|& & =: "),
System.out.printin(data);

}
}

class Person {
private int age;
private String name;

public Person(int age, String name) {
this.age = age;
this.name = name;

}

public int getAge() {
return age;

}



public String getName() {
return name;

}

@Override
public String toString() {
return String.format("%s (%d)", name, age);

}

class PersonAgeComparator implements Comparator<Person> {

@OQOverride
public int compare(Person o1, Person 02) {
return o1.getAge() - o2.getAge();

}

HF Java 11%&

class PersonNameComparator implements Comparator<Person> {

@Override
public int compare(Person o1, Person 02) {
return o1.getName().compareTo(o2.getName());

$ java -Dfile.encoding=UTF-8 ComparatorTest.java

g2 H: [0]2L (20), HE3| (10), &7t (15), Z7HH| (7)]
Lro| & = [E|7H| (7), 423 (10), &7t (15), 0l 22 (20)]
O[F 8 =: [ZE3l (10), #7tHl (15), O[ 21 (20), Z[7HHl (7)]

—_
o
T
—_
o
T



ComparatorTest2.java*

package ch11_3;

import java.util.*; // ArrayList, Collections, Comparator, List

public class ComparatorTest2 {

public static void main(String[] args) {
List<Person> data = new ArrayList< >();
data.add(new Person(20, "O| Z12"))
data.add(new Person(10, "Z& °|"))
data.add(new Person(15, "‘=—'.*7H:II"));
data.add(new Person(7, "X|ZtL|"));

System.out.print("E & T "),
System.out.printIn(data);

Collections.sort(data, (01, 02) -> ol.age() - 02.age());

—_

System.out.print("LIO| H&E = ");
System.out.printIn(data);

HF Java 11%&

Collections.sort(data,

(01, 02) -> ol.name().compareTo(o2.name()));

System.out.print("0|& & =: "),
System.out.printin(data);
}

}

record Person(int age, String name) {
@Override
public String toString() {
return String.format("%s (%d)", name, age);

$ java -Dfile.encoding=UTF-8 ComparatorTest2.java

& M. [0]21 (20), ZEZ (10), wrul (15), Z|7t4| (7)]
Lio| H&E = [X|7tH| (7), %.**ol (10), &7t4| (15), O] 212 (20)]
OlE ¥E =: [ &3] (10), 2H7t4| (15), OIDI$ (20), X7t (7)]
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= =1 L-—
Collection
(interface)

List
(interface)

SortedSet

(interface)

;l
‘ reeSet l‘LmkedHaahSetl‘ HashSet l ArraylList l‘ LinkedList l‘ Vecto l
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Collection QIE{H{|O|A =

@ rteravie i

lterator<T= iterator()
default woid forEach(Caonsumer<? super T= action)

? c’. CopyOnWriteArrayList<E)>
@ coiecton & implements List{E>, RandomAccess,

boolean add(E ¢) Cloneable, Serializable

boolean contains(Object o)

boolean isEmpty()
Chbject[] toArray()
boolean remove(Chbject o)

.
= L = © sortedset

b
b - -
5] =]
©avstractiist 5 |(© Abstractset |
J| Comparatar<? super E> comparatar()
E first()

]

(D navigableset '?
|
1)

]

Y i o e
\ ! iEl i o
©Arrayl_ist "|' @VECtOF "l' ©AbstractSequentlalLlst
| |
J 1

Yo -
B £
(©) LinkedList 1 (©) Treeset 1
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void clear() o K, Vi
V get(Object key) (©pictionary =]
Woput(K key, W value)
Set<k= keySet()

Y remaove(Ohbject key) A

4 bR

W
At B
;-' \ . . Hashtable

Vi K,V iK, Vi _ .
(D concurrentmap =7 |(D) sorteamap 7 |(€)Abstractvap | \ public Enumeration<ik> keys()

public ¥ get(Object key)
public v put(K key,
W wvalue)
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List

- List
colEA X3
- ListlteratorE & = U=
- ArrayList

- Yol =2 37|15 Oz 2289 + s =228 BE

Vector
- ArrayList?| 7+ HE. 2= HMET S7|2tE 0 U

- RF2 5 E ArraylistE AtEE

LinkedList

- AN SN JAE FIMSHALE A XS Y2 O HEA X2

- =55 20| }JAE FIIHS5H 1'—f 20 U= HAE 2AH MAYE = U= HME NS
AN I

)y L—'—% = AT
A8 H, YU 7 52 0S| A8 BE2 YO
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- Set
- B2E 20| 507k A YXg

1 —

o
equals) A EE 0|g3stol 2 2ol

HashSet

-t HE Yol E2 £k

- =ANE HY o5 = BlE
LinkedHashSet

- FIHEl =AM, B T X 20 H2e

TreeSet

- FEE =M0z 22 HE SEE AE8Y = US

MU=z E2 7ts

r
M>
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SetTest.java

1 package ch11_3: 19 // n3g

2 _ _ 20 Set{Integer) s4 = new HashSet{(s1):

3 import java.util,Set: 21 s4,retainAll(s2):

g import java.util.HashSet: 22 System.out.printf(" 2 & & s4 = ¥s%n", s4):
23

6 24 /1 ZAHEE

7 %Dubhc class SetTest { 25 set{Integer® s5 = new HashsetO(s1):

8 |&  public static void ma1n(Str1ng[] args) { 26 s5.removeAll(s2):

9 Set{Integery s1 = Set,of(1, 2, 3, 4, 5): 27 System,out,printf(" 2 & s5 = %s%n", s5):

10 Set{Integer) s2 = Set,of(4, 5, b, 7. 8,9, 10); 28 - }

11 System,out.printf(“s1 = %s%n s1): 29 -}

12 System.out.printf(“s2 = %s%n", s2): e

13

14 /] 2T

15 Set{Integer) s3 = new HashSet{(s1):

16 s3.addAl1(s2): o

17 System.out.printf("E& & s3 = %s¥n", s3): $ java SetTest.java

s1=1[3,4,5,1, 2]

S2 [45678910]
rders3=101,2,3,4,5,6,7,8,9, 10]
wgers4 =1[4, 5]



HF Java 11%&

. 0.395

TestTree.java

1 package ch11: 23 class Book implements Comparable{Book) {
2 24 String title;

3 import java.util,*: 25 [ public Book(String t) {

4 26 title = t:

5 E%public class TestTree { . ERE |-

6 [ public static void main(String[] args) { 28 I _

7 new TestTree().go(): 29 @vedrride

8 e 30 B public int compareTo(Book other) f{

9 31 return title,compareTo(other,title):
1@ E public void go() { 328

11 Book 31 = new Bookg"How Cats WOrk"):) %i I doverride

12 Book b2 = new Book( “Remix your Body"): : ] ]

% odorsperi BB i 35 [ public String toString() {

:2 Book b3 = new Book(“Finding Emo"): 2% return "B00k{" +

15 set{Book) tree = new TreesetO(): - .}?Tle: +title + "\'7 4
16 tree,add(b1): 39 ) ‘

17 tree.add(b2): 0 =

18 tree.add(b3):

19 \ System,out.println(tree):
20 -

21 -}
$ java TestTree.java
[Book{title="Finding Emo'}, Book{title="How Cats Work'}, Book{title="Remix your Body'}]
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. p.396
TestTreeComparator.java
1 package ch11: 24 |B  set<Book) tree2 = new TreesetO((o1, 02)
2 ! . _ 25 | F -> 01,title.compareTo(02.title)):
3 import java.util.*: 26 tree2.add(b1):
4 27 tree2,add(b2):
2 | 28 tree2,add(b3): In \
29 System,out,println(tree2):
7 E%public class TestTreeComparator 30 -} g g
8 B public static void main(String[] args) { 31 -}
9 new TestTreeComparator().go(): 32
TG - 33
11 X . 34 class Book
12 B public void go() { 35 String tiEle:
13 Book b1 = new Book(“How Cats work"): 36 |& public Book(String t) {
14 Book b2 = new Book( “Remix your Body"): 37 title = t:
15 l Book b3 = new Book(“Finding Emo"): 3 |k
16 39
17 BookCompare bookCompare = new BookCompare():  ap @override
18 SQt(BOOk) tree = new TreeSetO(bookCompare = 41 = public String tﬂs-trin.g() [
19 tree.add(b1): 42 return "Book{" +
20 tree.add(b2): 43 Critle="" # title + V' 4
21 tree.add(b3): 44 1}
2l System,out.println(tree): 35 |+ }




49
50
51
52

HF Java 11%&

class BookCompare implements Comparator{Book) {
public int compare(Book one, Book two) f{
return one.title,compareTo(two.title):

$ java TestTreeComparator.java
[Book{title="Finding Emo'}, Book{title="How Cats Work'}, Book{title="Remix your Body'}]
[Book{title="Finding Emo'}, Book{title="How Cats Work'}, Book{title="Remix your Body'}]
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- Map
- 712 s tSAlZle 7s= Ms
- 7|2F g4 25 4N 0]OF 2t o
- HashMap
- 7 HEE Yol B2 72 MS: get(), put() HAE S & A0 7t
- Hashtable
- HahsMap?2| +& HX
- LinkedHashMap
- LinkedHashSetl Al Y El =X L& 7t =20 €22 =AMH2 24
- TreeMap

- BEE =MUZE /X570 ES
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0.397

TestMap.java

package ch11:

import java.util.*; i '
import java.uti $ java TestMap.java

1

2

3

4

5 %public_class TestMap { . {Kathy=42, Skyler=420, Bert=343}
6 [ public static void main(String[] args) {

7

8

Map{String, Integer) scores = new HashMap(): 343
9 scores.put(“Kathy", 42;:
10 scores.put(“Bert”, 343):
11 scores.put(”Skyler", 420):
12
13 System.Out.prjntlnzscores):
14 \ System.out.println(scores.get("Bert")):
15 -

16 |-}
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p.390

AT} A
7} &0| £|0{0f &t a.hashCode() == b.hashCode()2} = &t

- KN SXK|
- equals() B A =0|| CHoH true”t 2|8 E|= A
- HE2 UK Z EXHOF ot= A2 OtE

Ol AN 5 M7} ZChn QN & YSK AHB CFS equals() HIA
C = QHato|=s|of &t
. 0| T hashCode() HMEE HHEA| QH{2I0|=3}0F o == IAFRIQL T2 45
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public <T extends Animal> void takeThing(ArrayList<T> list)

public void takeThing(ArrayList<? extends Animal> list)
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(&t11) EqualityTest.java*

package cse.oop2.ch16.equal_test;
NewPerson n1 = new NewPerson(10);
NewPerson n2 = new NewPerson(10);

public class EqualityTest { System.out.printf("Hash code for n1 = %d, n2 = %d%n",
n1.hashCode(), n2.hashCode());
public static void main(String[] args) { System.out.printf("NewPerson 2|HZHA SX| O] §: %s%n",
String s1 = "Hello"; n1 == n2);
String s2 = "Hello"; System.out.printf("NewPerson 24X &X| 0] F: %s%n%n",
System.out.printf("Hash code for s1 = %d, s2 = %d%n", n1.equals(n2));
s1.hashCode(), s2.hashCode()); }
System.out.printf("& & O £: %s%n%n",
s1.equals(s2)); }
Person p1 = new Person(10);
Person p2 = new Person(10); class Person {
System.out.printf("Hash code for p1 = %d, p2 = %d%n", private int age;
p1.hashCode(), p2.hashCode());
System.out.printf("Person HHHA SX| O] &: %s%n", public Person(int age) {
p1 == p2); this.age = age;
System.out.printf("Person Z{X| &X| O &£: %s%n%n", }

p1.equals(p2)); }
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class NewPerson {
private Integer age; if (obj == null) {
return false;

public NewPerson(int age) { }

this.age = age; if (getClass() !'= obj.getClass()) {
} return false;

}

@Override final NewPerson other = (NewPerson) obj;
public int hashCode() { return this.age == otherage;

return age.hashCode(); }
}
@Override }

public boolean equals(Object obj) {
if (this == obj) {
return true,

}



HF Java 11%&

Hash code for s1 = 69609650, s2 = 69609650
= HE: true

Hash code for p1 = 381707837, p2 = 589446616
Person | HA FX| OfE: false
Person ZH{M| SX| O &: false

Hash code for n1 = 10, n2 = 10
NewPerson BT A T X| 0|8 false
NewPerson Z4X| SX| | &: true
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1) <? extends T> vs <? super T>

- URL: https://velog.io/@kasania/Java-Generic%EC%97%90-%EB%8C%80%ED %95 %9C-
%EA%B4%80%EC%B0%B0-2

- extends Of| A|
- public <T extends Readable> void func(T readable) { ... }
- super O A
public void addLoggers(List<? super Writer> list){

list.add(new BufferedWriter(new OutputStreamWriter(System.out)));

list.add(new FileWriter("log.txt"));
Y /) & E|ATE Writer?| 7| S| = 90| 2| 0{OF 5tH, 1 of%| EfRIQIX|= 2t 0] BICt

- PECS (Producer Extends, Consumer Super)
- Q0| A HO|E{E MASIHCFH(Producer), extendsS, 2|52 0|A HO|EHE AESHCFH(Consumer),
superg ARE0o}et


https://velog.io/@kasania/Java-Generic%EC%97%90-%EB%8C%80%ED%95%9C-%EA%B4%80%EC%B0%B0-2
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- (&f11) Guidelines for Wildcard Use (The Java™ Tutorials > Learning the Java Language >
Generics (Updated)) (oracle.com)

- An "In" Variable

- An "In" variable serves up data to the code. Imagine a copy method with two arguments: copy(src,
dest). The src argument provides the data to be copied, so it is the "in" parameter.

- An "Out" Variable

- An "out" variable holds data for use elsewhere. In the copy example, copy(src, dest), the dest
argument accepts data, so it is the "out" parameter.

public voild copyList(List<? extends Reader> in, List<? super Reader> out){
for (Reader integer : in) {
out.add(integer);

}


https://docs.oracle.com/javase/tutorial/java/generics/wildcardGuidelines.html
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