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& ML QIXIF HS = Builder IHE 2= 1d
v 20 M= A& DTO 224

public class NutritionFacts {
private final int servingSize:
private final int servings;
private final int calories:
private final int fat;
private final int sodium;
private final int carbohydrate;
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= = Builder 18 =2 11d4

= HEg DTO 2L

public static class Builder {

/] 2= O}
private final int servingSize;
private final int servings;

/] QEEA OIX} — D|2gte 2 x|
private int calories = 0;

private int fat = 0;

private int carbohydrate = 0;
private int sodium = 0;

public Builder(int servingSize, int servings) {
this.servingSize = servingSize;
this.servings = servings;

}

public Builder calories(int val){
calories = val;
return this;



Mgt DTO 2L

public Builder fat(int val){
fat = val;
return this;

}

public Builder carbohydrate(int val){
carbohydrate = val;

return this;

}

public Builder sodium(int val){
sodium = val;
return this;

}

public NutritionFacts build() {

}

return new NutritionFacts(this);



r
o HE S

= NEg DTO 2L

private NutritionFacts(Builder builder) {
servingSize = builder.servingSize;
servings = builder.servings;

calories = builder.calories:

fat = builder.fat;

sodium = builder.sodium:;
carbohydrate = builder.carbohydrate;



NutritionFacts cocaCola = new NutritionFacts.Builder(240, 8)
.calories(100)
.sodium(35)
.carbohydrate(27)
.build();

System.out.printin(cocaCola);



MAEES 2 = private A XIE A2

2= 38 HAMEU ZE0 22 SHAE IS0 A= I U= 0l 2ehAsS2 2™
Ol =20 XA XSO Z MUBIX| L= AFRE0| Y26t HE0| /I 2eldl ot
KGOl 2eHAEL 29 ZHRE I US

AtHEe] D12 K23 g (primitive value) £ = HIZ 0 E 2% = HAEE 820 202 M &
=5H4l java.lang.MathLt java.util.ArraysJt £ 0l

E8 OIHHOIAE F&lole ZHME U= HELZ HAME S2 38 HHMEEZE 20i=2 M
T AIE2E 4= A=0l java.util.Collections= 11 £ 0

final 2cHA N H2E HAEES 20l=sS (e 28 4= A=0 2HAE HSoHH HIA
CE FIE 4= =0 O SKEClEl 2l A (utility class)E2 HAE CHE 22X 9| ZefA D}
OILIEZ 2HHE Ct=H™ 20| OI|MSHH MAXIE MolH e A=s2=2 9K 8l
public J| 2 M A XH(default constructor) St H&

AMNEX = 0| HHAE LBt M PEE = )| S0 |l Q== &2l M M-
Ol JIsst 2l A 204 APIN Z2etl= 2= E2X LS

HHY S Ot = =2 ol D 2HAE abstractE Aol 2K A2 =0 ol 2eHAE
HMO|ot= =2t M| MAO0| Jtscl XDl MH20I0 HCHF abstract 2 A LI HSoHA Al
ole= 20| UCHD =H2AUd=s MEXNE US = UD| M2

g MEA K= SelA0 AKX S [ S HXILID private A XE S A0 E A
M MHH= X
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 Singleton

v QIAEAZS {JHBHOE £ A= SHA IHE
v ZHAE A ZEHOZ 0I=H S2I0IHEE HAEGHIJF HHARKE I U=0 AZ2E0l O
o OIEHOIAE F28ot= A0l OtLISH DM 282 HAHE = )| HE
v Singleton2 & ol= &Y
® public final 2EE 0|Sol= &dY
public class Singleton {
private Singleton() {}

public static final Singleton INSTANCE = new Singleton();
}
e AX HEZ| HAEEZ 0|Z20t= gt
public class Singleton {
private Singleton() {}

private static final Singleton INSTANCE = new Singleton();

public static Singleton getinstancel() {
return INSTANCE;
}

}
11



 Singleton
v Singleton= *&lol= & E

® Fnhums= 0O|=oles &t

public enum Singleton {
INSTANCE;

public void method() {
System.out.printin("Singleton");

}
}

[F2
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import java.util.Calendar;

import java.util.Date;

import java.util. TimeZone;

public class Person {
private final Date birthDate;
public Person(Date birthDate) {

this.birthDate = birthDate;
}

[l THE BEXA HAME, ddit= M=

// Ol H StH o+ & CH
public boolean isBabyBoomer() {
/] M HIZE0| =2 2HHE 20180 MHSHCH
Calendar gmtCal = Calendar.getinstance(TimeZone.getTimeZone("GMT"));
gmtCal.set(1946, Calendar.JANUARY, 1, 0, 0, 0);
Date boomStart = gmtCal.getTime();
gmtCal.set(1965, Calendar.JANUARY, 1, 0, 0, 0);
Date boomEnd = gmtCal.getTime();
return birthDate.compareTo(boomStart) >= 0 &&
birthDate.compareTo(boomEnd) < 0;

}
14



public class Person {
private final Date birthDate;

public Person(Date birthDate) {
this.birthDate = birthDate;
}

private static final Date BOOM_START,;
private static final Date BOOM_END;

static {
Calendar gmtCal = Calendar.getinstance(TimeZone.getTimeZone("GMT"));
gmtCal.set(1946, Calendar.JANUARY, 1, 0, 0, 0);
BOOM_START = gmtCal.getTime();
gmtCal.set(1965, Calendar.JANUARY, 1, 0, 0, 0);
BOOM_END = gmtCal.getTime();
}
public boolean isBabyBoomer() {
return birthDate.compareTo(BOOM_START) >= 0 &&
birthDate.compareTo(BOOM_END) < 0;

h
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public class Main {
public static void main(String[] args) {
long start = System.currentTimeMillis();
Long sum = OL;
for (long i = 0; i < Integer.MAX_VALUE; i++) {
sum +=1i;
}
long end = System.currentTimeMillis();
System.out.printin(sum);
System.out.printin(end—start);

=tH|: Long —> long (Xt

IS

P
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private int size = 0
elements = new Object[DEFAULT_INITIAL_CAPACITY]

public class Stack {
private Object[] elements
private static final int DEFAULT_INITIAL_CAPACITY = 16
public Stack() {

}

void push(Object e) {
ensureCapacity();
elements[size++] = e

}

17



% 23 J120] At 2H #=x= HO
v ASio| DEYAC RE JI20l Nt HH O BHEE

public Object pop() {
/*
if (size ==0)
throw new EmptyStackException();
return elements[—-sizel;

*/

if (size==0)

throw new EmptyStackException();
Object result = elements[--size];
elements [size] = null; //8tJ| &Z Ml
return result;

NRe )
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S == J|2H0l At 2HH &A= HD|
v

AEO 2RAENAME == J12H01 X Al S Kok

[ **

* ML ofLE O|&Q B]IAE E2 s2t2 &St

* 2ol 20|E =40 & [HOICH e S A =01,
*/

private void ensureCapacity() {
if (elements.length == size)

elements = Arrays.copyOf(elements, 2 * size + 1);

kS
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v 22l S0 S5 gAL = E 8 22 2|AUH(listener) S92 9 S =Xt (callback)
0 ISEL EE2 Jlss MIEot= APIE M%ér Z2210|HEI 9SEXNE HAIHOZ
MHGHA 22 2R H&ESH ZAXE Fol)| 8K H2eles 88 MEHE HO0IUA &
=0 MHD| =8I HSESXE SA KA EI6PC§ g I E2 YWEH2 9SS0 O
ot kst i*E(weak reference)Bt M& ot 2122 WeakHashl\/IapQJ 2 HEot=E A
ol 11 o
v [HI':'al L= B8 L3St Q22 0|HKKA LD H20] 2= W2 A|AEN Y0t s BRE
Uq=0 0|8 2Hes BEE T 2 DEE HEGICH LAHADAHU & =21 2 (heap
proper) 22 EPE Soll 2S00 LAED| THR20 Ol 2XIOF M2 2= Qlhe= Z2HE A
MOl el XlotD) BHAl HEHS NIR= 210| HiZ
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Avoid finalizers and cleaners
v' finalizer: finalize HIANEE 28 2t0|E38tH Garbage Collect CHALO

v cleaner: 4 O|& AIZE X 2= [ SS= AHdE0HA BO= 2 P2

® C(Cleaner &
public class CleaningRequiredObject implements AutoCloseable {

private static final Cleaner cleaner = Cleaner.create();

private static class CleanData implements Runnable {

@Override
public void run() {
/| HOIM 2 &Y =3
}
L
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Avoid finalizers and cleaners
v cleaner:  O|& AIZ2E X &=
® Cleaner 218

Al Z0A 2

o
02t

private final CleanData cleanData;
private final Cleaner.Cleanable cleanable;

public CleaningRequiredObject() {
this.cleanData = new CleanData();

/] S5

this.cleanable = cleaner.register(this, cleanData);

}

@Override
public void close() {
cleanable.clean();

}



< Avoid finalizers and cleaners

v 2
® =CI0|YHED}close HIAEE & =2
& finalizer £= cleanerdt S &t et &2

= T MBS

€ FilelnputStream, FileOutputStream, ThreadPoolExecutor= 9HA 8 A&t 9|
finalizerE Hl&Zol= 2t0lB2 2l = otLt
D

o UIOIEIE MOt AZ= AHUA AtS
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Avoid finalizers and cleaners

v =2HE

® XiHt= finalizerll =& Al &

o
j—

® finalizer attack0ll ==

public class Zombie {
static Zombie zombie;

public void finalize() {
zombie = this;
}
}



Avoid finalizers and cleaners
v A

HAIHQOI =2 0l M E(termination method}S otLt Bolot) LHEWA 2HH E=2E
B&EoII| I A try—finally =1 &M &4
=== HAE2 ol2 OutputStreamO|LF InputStream, java.sqgl. Connection0il & 2| =

close HANE
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try=finally 2 Ct= try—with—-resourcesE AtE

v Xttt 2tolEelel 2

XIX™H Ch
g =

Ot OF ot= AHA

0/0

ol

Ot OF o= Xt

® Xl 2t0lE i eltll= close Bl A
® |nputStream, OutputStream, java.sql.Connection S0| £ 0

v HEXO X 54 YAl

o MEXHO=Z X0 MUz &8
eIt &t ALE BIAE0ll A

e 0 2= XH&0l = 0l&0lH



% try—finally2 Ct= try—with-resourcesE AtE

v HEFO T 3% YA

public class ltem {
private static final int BUFFER_SIZE = 0; // BolAl 092 X &

static void copy(String src, String dst) throws IOException {
InputStream in = new FilelnputStream(src);
try {
OutputStream out = new FileQutputStream(dst);
try {
byte[] buf = new byte[BUFFER_SIZE];
int n;
while ((n = in.read(buf)) >=0) {
out.write(buf, 0, n);
}
}finally {
out.close();
}

} finally {
in.close();
}
}
}

29



< try=finally2Ct= try—with-resourcesE AIE
v NEXMOI X 34 Al

o =H&E
¢ A= try 221 finally 28 250N 2MHE = A=l ol 21010 Sl &
Ol 2 MO M2ICHH firstLineOfFile HIAE 22| readline U1IA-IE3} Ol2E S Xl
]_ Z2 0IRZ close HHMESZ ATIHE 240210 0] & M@OIE} SHAH Ol 2 Ot
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[
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=
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try-with—-resources #EAE Al
Ct 0] B X2 0] AutoCloseable CQIE{HIO|AE &6l 0F &
SOLOF ot= A3 2 cot= 2AHAE H -l AutoCloseable=2 BHE Al 2&

r
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% try—finally2 Ct= try—with-resourcesE AtE

v try—with—-resources

public class ltem {
private static final int BUFFER_SIZE = 0; // BolAl 092 X &

static void copy(String src, String dst) throws IOException {
try (InputStream in = new FilelnputStream(src);
OutputStream out = new FileOutputStream(dst)) {
byte[] buf = new byte[BUFFER_SIZE];
int n;
while ((n = in.read(buf)) >=0) {
out.write(buf, 0, n);
}

}
}
}
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try—finally 2

Cl= try—with—resourcesE Al

v try—with—-resources
§§ UZ A 02D &

readline It (2E0= LIEILIX] 2=) close
MSH QD IS

= AKXl D readlineil A &

Kl 2Bk o Qs
C 09 HAXKE @D A =R

SHY 0=

olz= o) xa:l

AtgE 701l ThrowableOll &=Jt=l getSuppressed A E

L AC Ol2

MItdE =% US

ZotH

AMBIH closell

EEC I = s

4 L 0l &HF CH(suppressed)= 1

=X
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% equalsE MEQE e &8t # = M=t
v equalsE MELGHA 20tk Tl= &R
@ 220 MY Il NRE AL g(value) LHA &4 DHJ‘HI(active entity)2 LIEILH=
Thread 22 2 A1 0] 2240 2&ot=0 0led 2l A = Objectll equals HHAMEE

AHZE AIEdE S

o =2A0 =2l =2AH(logical equality) 2 AF 20| UA
java.util.Random Z2ciA = & Random 24Dt ’ES A nc
numbers}=S StE =X 2 AIGH= equals HAEE A& IAXICH O] 2HAE
AASt AIF=S2 S20IHED Od DIsS ‘i%* Het A26HA 2 AT =20l Object
OlM H &8t equalsBte g &2

o &% SHA0IN I OIS equalsdt 51 SAHA0IM MBGII0IE NS B2 O
F9| Set el A = AbstractSet2) equals HMEE JUZ AFZE0tH HEZ2 List 2

A= Abstractlist@ equals HHMEE U2 ME D Map S2cA==2 A2

AbstractMap®l equals HIAMEE jEHE A2

® =cfAD| private £ = package-privateZ AAHE YD equals HHIAMAEE S =& 20|

He= Ho
HBA L O T
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% equalsE MESE e

20| %%éﬂ( bject equality) 0l Ottt =cl& =2 A(logical equality)2l JHE =S Xl 6t
= 2eHAY M

ARl 22 A9 equlas JF ot 2eHAS EHRE == AIIK 2 M

ABIMOZ HOIEHE M&ol= SA=s SUSH HAICIX &0lot=e HREBEU=sE &2
2= LBt =XIE &0l6t)| 20 €2

2= LIETW RIS A2 E THE 2 "ElZ LA S = enum? B R = equalsS MA 2|6t
NS

sE MAES Al XIHOFE U2

BEALA (reflexive): nullO] Ot & XD /S [ x.equals(x)= trueE gt

CH& A (symmetric): null Ot & X x 2t yIl US [ x.equals(y)= y.equals(x) It true
2 [HBF trueE BHat

U= [ x.equals(y) It true0l 2 y.equals(z)

= 0| M (transitive): null Ot & X x, vy, zJ}

It trueOl ™ x.equals(z) & true

ol 2t M (consistent): null Otel 22X x 2t yIb AS [ equalsE Soff HI &= Z 20
|2 813101 QICHH x.equalsly) S5 2= o= S0 &2810| stak 20}0F &

null OFL! & X x0fl CHol M x.equals(null)2 &Hal false

hashCode & 9
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% equalsE MESE e

20| %%éﬂ( bject equality) 0l Ottt =cl& =2 A(logical equality)2l JHE =S Xl 6t
= Z2eA Y [
ARl 2 A2l equlas It 619 SceHAL EHRE EF AIIA 22 M
ALIH O Z HO|HE M&ESl= 2lA= SLsH 2HAYICIX &0lote HALRE 0= &2
2= LBt =XIE &0l6t)| 20 €2
2= LIETW RIS A2 E THE 2 "ElZ LA S = enum? B R = equalsS MA 2|6t
NS
s2 MEO Al XIAHOFE =
BEALA (reflexive): nullO] Ot & XD /S [ x.equals(x)= trueE gt
CH& A (symmetric): null Ot & X x 2t yIl US [ x.equals(y)= y.equals(x) It true
2 [HBF trueE BHat
Z= 0|14 (transitive): null OFe! & X x, y, zIt US W x.equals(y)It true0l 2 y.equals(z)
It trueOl ™ x.equals(z) & true
2l 2t M (consistent): null Ot & X x 2 yIl JAS [ equalsE Sofl Bl wE= AE 0
Ot Haldl SICHH x.equals(y) S5 2= S5 310 &A2310] star 2010F &

A

null OFL! & X x0fl CHol M x.equals(null)2 &Hal false
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M2 == HAE

% equalsE MAEQ 6FE4 HE hashCode&®

39
v equals HIAE =

MAESol= 22lA = BEE Al hashCode HAMEST ALl alf0OF of=0H 1
Al EoH Object hashCodel| Bt Het=
o

HIIH B B2 Hashl\/lap HashSet, Hashtable
2t2 Gl Al(hash) 218t ZH2&nt 8 AF25IH LS
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M2 == HAE

% equalsE MAE25tdH= hashCode: MA 2
ZMH 2N - null 2[&
® PhoneNumber.java

public final class PhoneNumber {
private final short areaCode:
private final short prefix;
private final short lineNumber;

public PhoneNumber(int areaCode, int prefix, int lineNumber) {
rangeCheck(areaCode, 999, "area code");
rangeCheck(prefix, 999, "prefix");
rangeCheck(lineNumber, 9999, "line number");

this.areaCode = (short) areaCode;
this.prefix = (short) prefix;
this.lineNumber = (short) lineNumber;

}

private static void rangeCheck(int arg, int max, String name) {
if (arg <0 || arg > max)

throw new lllegalArgumentException(name + ": " + arg);

37



M2 == HAE

% equalsE MAE25tdH= hashCode: MA 2
=Ml A
® PhoneNumber.java

@OQverride
public boolean equals(Object o) {
if (0 == this) return true;
if (I(o instanceof PhoneNumber))
return false;
PhoneNumber pn = (PhoneNumber) o;

return pn.lineNumber == lineNumber && pn.prefix == prefix &&
pn.areaCode == areaCode;
}
// hashCode HIAED}I OSB82 2D &

}

38



M2 == HAE

% equalsE MAE25tdH= hashCode: MA 2
S M 2
® Main.java

public class Main {
public static void main(String[] args) {
Map<PhoneNumber, String> m = new HashMap<PhoneNumber, String>();
m.put(new PhoneNumber(707, 867, 5309), "Jenny");
System.out.printin(m.get(new PhoneNumber(707, 867, 5309)));
}
}

39



M2 == HAE

% equalsE MAE25tdH= hashCode: MA 2
S XM ol &2
® PhoneNumbertfl HIAME I}

@OQverride

public int hashCode() {
int result = 17;
result = 31 * result + areaCode;
result = 31 * result + prefix;
result = 31 * result + lineNumber;
return result;

40



» toString
v

2 sa HEL
java.lang.Object 2cH A Dt toStrmg HAEE HZ206t2! 6HXICH Ol M ED Btatet=e 22Xt
2 AL O Z = AIEXIF Bdds X E0] OH,II]1 ScHA 01E U380l @ J|52 1682
D= oAl 2ED} E2 =g 2 PhoneNumber@163b91 &2 c>EH
toString2l LBt 7= 2™ toString 0] Bt&lol= S2ANE2 A0 | & &= 2H26H K| 8F

=Set 2 MNZoloF ettt

= FotAlet w&et 22X 0l =32 6XIDt
UK (707 867—5309 €2 = A E 0l HI6H/HE JOHK = E0kA 28t A0l A
toString2l €8F #0ll= 0led &2k U=0l 2= ot?l SHL= 0l HIA=E ME L0l

= AEC= € =208 toString=S & Bt =
O ZPAE S 4 ﬂHﬁ*éDﬂ /\I'OE > S&'EHI toString HIA E= printinOl Lt printf 22 &
2=, 22X A&A HAAFXH(string concatenation operator), assert, CIH H (debugger) S0l 2H

0|
L
>g
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0’0

JtsotCHH toString A &
toString 0| UFEFGPE FAE9 &
MOl 2HatAH ¢
toStringO| t&%ak: = MNEUH ESE
?l =2 (programmatic access) &M

S =

—_ o L
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&£ oKX

rr
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SolAl It =
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% clones ME2E = A=
v

v

(mixin) O'EﬂHIOI*(&'HI ST Ex 2XH0= 2&6tAI 2010 US
2ol 2H= 0] SIHHOIA W= clone HIAEDH S 2O

protected@ HAL N [Ul= A

c| Zd M (reflection) S APOSFII % = Cloneables 288 28HI2 < clone HIAE

=)
=g 230l el=al EIE A2 ANt SEE AIHE Jtsd0| /=0 ol 2M0H S It
=¢t clone A EDJE F EIO1 AOL|et= BEO| I HE
Ol el SN E 2726t Cloneable2 €2l AIESE 1D JUAS
HE S Al Cloneable2 2&ot™ Objectl clone HHANE= ollE M E ZHE &2 =5

Atet M E et
Clone HIAM= THE 2 Al & Atel

® Non-Final 2ciA 0l clone= ME2E = BFE Al super.clone=S S =0 €2 2K S
ot &t

® Cloneable CIEHHIOIAE P86l 2HA= HMUZ S&6t= pubUc clone HIAES
M=

[l
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% clones ME2E = A=

v PhoneNumber®l A 2| Clone

@OQverride
public PhoneNumber clone() {
try {
return (PhoneNumber) super.clone();
} catch(CloneNotSupportedException e ) {
throw new AssertionError();

}

44



% clones ME2E = A=

v UWR0l diolee 280 e B2 -WF 2L SAE

@OQverride
public Stack clone() {
try {
Stack result = (Stack) super.clone();
result.elements = elements.clone();
return result;
} catch ( CloneNotSupportedException e ) {
throw new AssertionError();
}

45



% clones ME2E = A=

v WSRO0l ol 201 /A=

@OQverride
public Stack clone() {
try {
Stack result = (Stack) super.clone();
result.elements = elements.clone();
return result;
} catch ( CloneNotSupportedException e ) {
throw new AssertionError();

}

0

- R TEE ZA

T 4 L
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% clones ME2E = A=
v ZHE KXol E2 LEHS EAFMAEALN L SAIEEZ HHMEE M30= A

public Yum(Yum yum);

public static Yum newlnstance(Yum yum);
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s Comparable #82 114
v

v

Comparable CIE{HIO|AE P& G HHU=S2 MO HLE ZIH/EIAXIE HAGH | & 2HEG)
H e 3 éJEHE SXNoIIE # =

Comparable2 &8st S2diA= st HUlge 212lES L Comparable CIEHHOIAE 0|
Ol 2 ZAME Hald REH A M2 HASE £ A2

N2 Loz AFL ZAS HE &= U= BiOJIHI AtgE ESHZ 2t01EH 2|0 Z& = H9
2= gt 22 A(value class)= Comparable QIEHOIA S 2&

QI8 =ALE e A, L= A2E A= 2HHE HES HHE =NE [E= g 2
AE P2E = Comparable QIEHIOIAE EE IS BFEA 1A

48



Z )= 2l X et 285 FEHE=E Y S8 54 oftls 28 WSR2 HO0IH

S HlxRst 28 M7 MES UE B850 2 ZF=L2A WHF

e 22 78 HE AMES AR AP A0 ZF=0 2552 0l APIE SHAE

Nz SeotH 2t WEHLz f& s dtelle A8 MAX| ®S

0l JHE=2 E & 24 (information hidiing) £= &= 3t(encapsulation) 2t= 802 AN

UALH A2ZEFY O <2 JleHel &= It ottt

2 242 0 Il Ol==2 el 1 HFE2 82 240l AAEBs Fdote 2= Al
012 o= = RF A(decouple) 2T A HEXH =2 I eotl) AIEot) =& 3tot OlaHot 2

HAY = USS &th= AL JI=0HH AIAE OHE S50t Sellt=0l 222 252 3

SHOZ LY %1 | 2

SX 240 2T Lo 28 AAS B O w2l 0161 4 US ® ofL2 (E 28

ol get= NI A28 g0l LA =S dde = Q)| 201 E2 24 20| E2 45

FsHez 2&8cts X2 OtLIXe HQl &5 JFE(tuning)S IS0t ots BdS A&

oIt AIARSOl 28 & THS0 018 280 45 2ME €231=X Z2WEE(profiling) ot

Jl 80latJl M2

old 22 UE Z=ltes 280 2l 8se = UCH 2 245 FF5e8 2 ZE 02 M

NE JtsdE =0l=U 28 2t &40l 222 2 252 UE 2ZEF 0 HENE =

EoHH A = JCOH Ol2c] 2 24 232 A2 AAE e tE o A H(risk) =

SEE0 3 AAE2 83H0IX Ehcte 222 282 43822 728 & = AJ| [
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SdAL HHeE Jisst st &2 =2)tsoteEE MYy

20 2 =(instance field)= Z2U 2 public 22 AdAH8IH otE=0d BHE Jls public
ZCE JN SdiAe U= AdE0 HHGHA 22

HEH A0 SHAZ FASE Z2U22 HAN 22 A 460D THEHE = B3R
oY &= 2 public static final 2EES2 HAHGIH BME = YA=0 0l HEER2
5oz Hekz #4E 0182 JHKIH 0 o

(underecore)J)| S 2 P20 BHSAl J 2H

HZEG|0E SHEDl M Jbs UHE HESIE final BEE X NHE HAS 4 8lX

OF & ot M= edeg = AJ| M
o o}

public 22 A °H0l= public 2EE of
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et Qe HIOl £

HashSet=2 & %06t= 2ciA

import java.util.Collection;
import java.util.HashSet;

public class InstrumentedHashSet<E> extends HashSet<E> {
/] RAE &l & 34
private int addCount = 0;
public InstrumentedHashSet() { }

public InstrumentedHashSet(int initCap, float loadFactor) {
super(initCap, loadFactor);

}

@OQverride

public boolean add(E e) {
addCount++;
return super.add(e);

}
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B IHl O &

HashSet2 & &06t=

@Override

public boolean addAll(Collection<? extends E> c) {
addCount += c.size();
return super.addAll(c);

U

cH A

}

public int getAddCount () {
return addCount;
}

9



B IHl O &

public class Main {
public static void main(String[] args) {
InstrumentedHashSet<String> s = new InstrumentedHashSet<String>();
s.addAll(Arrays.asList("Java", "Python", "C++"));
System.out.printin("GI0I& JHZ=:" + s.getAddCount());
}
}
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SciA

rwn

bk 230Ick JltiotBXIE AN Zz= 65 clE

SH
€ getAddCount BIA E Dt
2

InstrumentedHashSetl &2l = addAll HIA E = addCountlll 32 ot &<
HI 0] IJ1I/H

ZEHﬁol HashSet2| addAll HIA £ Z super.addAll2t 20| S5
C = InstrumentedHashSetOl A A2 add HIAEE &l
H EAH 222 add WA EJH =& HOICH addCount= 14 SOt A 3* olez

_'_

= 68t2 ZSIIolA addAll HIAMEZ F=Dist A= =2 HboHH BE= A
& 2HAE A=dls Al M2 EEHAOH JIE Z2eA MAE &2X0t= private ZEZE
otLt S= Ao =Z ollZE 4= U=dl ol A JI8HsS ?3( composition)0l2t] E2=0| J|
Z= SHAI M SeAQ L2 (c omponent) FED| 2
MZ2 2eHAN Z&E 220 HANE=E JIE 2HA0 U=s HAE IS 2Rt s S
EollM O Z20E BtatelH Tl=0 0|8 8 J|HsS @%(forwarding)OIBPE P _Seall
HS AIZ20o = HAEE &Y 0N E(forwarding method)ctd 85
A I IHE Eoll REHE 2A=s ANSHH JIE Z2HAQ RS NHE AL =SS X 2D
IS
JIZE 2eA0 & CE HAEDN SIOIEHeE M2 2t 2elA s 980| 9SS
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et Qe HIOl £

st 8 2 A - FowardingSet

public class Forward|ng8et<E> implements Set<E> {
private final Set<g&> s;

public ForwardingSet(Set<E> s) {
this.s = s;

}

public void clear() {
s.clear();

}

public boolean contains(Object o) {
return s.contains(o);

}

public boolean isEmpty() {
return s.isEmpty();

}
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E1IHIO] £

st 8 2efA - FowardingSet

public int size() {
return s.size();

}

public Iterator<e> iterator() {
return s.iterator();

}

public boolean add(E e) {
return s.add(e);

}

public boolean remove(Object 0) {
return s.remove(o);

}

public boolean containsAll(Collection<?> c) {
return s.containsAll(c);

}

53



B IHl O &

st 8 2efA - FowardingSet

public boolean addAll(Collection<? extends E> c) {
return s.addAll(c);
}

public boolean removeAll(Collection<?> c) {
return s.removeAll(c);
}

public boolean retainAll(Collection<?> c) {
return s.retainAll(c);
}

public Object[] toArray() {
return s.toArray();
}

public <T> T[] toArray(T[] a) {
return s.toArray(a);
}
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B IHl O &

st 8 2efA - FowardingSet

@Override

public boolean equals(Object 0) {
return s.equals(o);
}

@Override

public int hashCode() {
return s.hashCode();

}

@Override

public String toString() {
return s.toString();

}

}
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et Qe HIOl £

® X =c2fA - InstrumentedSet

public class InstrumentedSet<E> extends ForwardingSet<g> {
private int addCount = 0;

public InstrumentedSet(Set<E> s) {
super(s);

}

@OQverride

public boolean add(E e) {
addCount++;
return super.add(e);

}
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et Qe HIOl £

® X =c2fA - InstrumentedSet

@OQverride

public boolean addAll(Collection<? extends E> c) {
addCount += c.size();
return super.addAll(c);

}

public int getAddCount() {
return addCount;
}

}
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<\

S Dol dHotD A8 - DMK LUCHH A= 2|

MAES Jls HANEESE LHEXOZ HEH AtE2ot=Xl(self-use) BFEAl 2 A0 &2

SA UWE S20 Y 4= A= =(hooks)S AESotH 1D E protected HAE EEHZ X
A== 2ol EH S SHAE HAESY RS HEH2 619 SHAE 2E s BE= A -
S| AN ZEAIDID O BFEA| oI 2HAE CHEW AN HAE

M AEAEOIH 28 H0|AH MEL Jis HAEE S&dA= oHE

cloneO|L} readObject HIAE CHOIA EAHO|H 2tEX0|2H AL JIsst HAEE &=
OotKl X2 F9
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=cil A 2F (e H 0lA

2HABC= CIHHIOIAZ R4«

AHHE AH0l=E 2] DX 28 S 3 2ol= A8 S o= 90| S IR 2850 A=0|
OIEH Ol A2t =4 22 A (abstract class)

N Z2HAE PEE WMHES Z&te & AUXCHOIFHHOIAE OfLI2tE 210/ =& 2¢H
AJl A%l NEES 86| FlHN= =4 SHAE BIEAl &S00 SHih= 24 1A

OIHHOIAS HR0M= CEHHOIAN ZTats 2= HAMEZ Hoot] CIHHIO|A DL 7 A G
= 2Bt F2(general contract)S XI2|1J|CHotH T ) Bte ZHA= 2eA HS

(class hierarchy)0ll =& 2RI S

AHate OFE A= (multiple inheritance)E oI 20tAl £ IHE0 =& S2eHAE AI=26HH &
o ANESEHOZ AIE6t= O 22 M0 2

I HIOIA = mixin2 & 2lot=0H Ol & A

@ AQI=2 ZefADL = XS E (primary type) Ol 0 FIIE REE = U= NSO
HHE MEHN JsS ME26HCh= AFA S H6H)] ol AtE6t=0 oE =
Comparable2 (M SeHAI XD 2= U2 M 2te Hlw 200 [HE =AE 2
SCHD SQIE [ M 2AQ0I OIEHIOIAR 0121 QIEIHO0IAJ} 2 ALl

o =8O FE Is0 MAEHNO Js2 ESE(MmixiN)& = JAEE 61| S0 =4
EcdiA= YA HO= AIEE = =0l SHA0F L E2ErRSEENare| =2 A = 6l
LH=E0IH SallA HS0les 2A02 9| &2 20| 8lS
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07

AL C= CIEHHIOIAE 24

I H Ol A= Hl HEXQl(nonhierarchical) A28 T 2 A(type framework)E Bt £
UAS

OIHHOIAZ AM2otH IX 22 A =N (wrapper class idiom)S Soff HNBIHA T 2

&t Jls WA0| Jis

=hb ZAH P&l (abstract skeletal implementation) 2eHAE =2 QI EHH 0| AOICH &8 O F
HO|AS AN =& BHAS HES HEE £ US

OIHHIOIABCH=E =4 ZeHA I LEAID|D] 2 S

OIEIHIOIADL Z2HE D Yl 28 CIS0l= QAEHOIA A0 He SJts
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< QIHMOIA

= Ttelote £= Aol &

v Default Method

AtgE 8 Ol &0l JIE 2R ME HWECI X HEl= AHHOI AN HAZE FIHe &Y
Ol IS

CIEHOIAN MMEESE =)ItotH B2 ZWE FIt Li=Ul It HAEDE JI&

MO EME sS40l Ol Il =2

Atgl 8 Ol =2 H JIE CIHHIOIAN HMEE F0te = JUEE LUZE HAE =0t
CIZ2E NIAESE &0t 11 QIEHHOIAS et = LIZ2E NAHES HE 26K &
2 2= SHL0AM C2E 201 X0 &

CIZ2E HAZ=s =18 S L0 toll OFFH= 22 M &2/810] 258 48 £0|12
==

N -II

INQul; BPOI‘:‘EBISI BEH0Ict HFE2 &40l A
& Aotk dAE = U=s DE d230UAN =HAS oliXA Z= USE HAEESE
Adote A2 HdS

67



S DEots B2 M5 &

NE

CIZE HMSE (ZOIL0 8B6tHetE) 1= RS0 BIEY 28BS 2o & Y
JIZ IE{HOIAN CIZE HMER M HACSE S5t 22 2 BQE B It Ot
o4 11| OF &t

MZ2 QEIHOIAS BISE P22 BEXQ HAS PEES MI5ts O 0L 28
St 2CH0I0f O QIEHOIAS O & PEo 2EE & ANB HE

CZE HANSE QAEBOIARSH HAHSE MAHHL JIZE HHNSS ADLUAHE 4
Hol= 2201 ol S g
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HOolA= Asds H2AE [ 2F AFS
&= CIEHHOIA HE 2 AIHHOIAE 2R AIES A
A= QI HIOl A

public interface PhysicalConstants {
/] Ot2JIEZ2 £2=(1/mol)
static final double AVOGADROS_NUMBER = 6.02214199e23;
/] =0t A4=(J/K)

static final double BOLTZMANN_CONSTANT = 1.3806503e-23;

/] X e (ka)
static final double ELECTRON_MASS = 9.10938188e-31;
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& HI O] £

S B &8 SHAEU=E SHA HE 22 22
v B EE SdA

public class FigureWithTag {
enum Shape {RECTANGLE, CIRCLE};

[/ B 2HE - S| S¢S LIEFHHCE.
final Shape shape;

/[ OIS 2EEE2 20| AFAE(RECTANGLE)Y {2 MOICH,
double length;
double width;

/] TS 2= 220| |(CIRCLE)Y [H2F MOICH,
double radius;
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K/
0’0

=cil A 2F (e H 0lA

}

HA A
public FigureWithTag(double radius) {

this.shape = Shape.CIRCLE;
this.radius = radius;

g ddit

/] AF2t
public FigureWithTag(double length, double width) {
this.shape = Shape.RECTANGLE;

this.length = length;
this.width = width;

}
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=cil A 2F (e H 0lA

o B 2e EdAB0U=E SN HEs X E E=2
v B €el SeA
double area() {
switch (shape) {
case RECTANGLE:

return length * width;
case CIRCLE:
return Math.Pl = (radius * radius);

default:
throw new AssertionError(shape)



>

B HI O

0l0

=10

=
S

Ol At

HLE&H o2 HR22E %

™

]

Jlg

=

=0g

He 21010l A0IX
It

-

0

]

-~ 10

te:
R

o
|

il
=E

final2 &

21 = Ol

=2
=

Uy e
Ul o
ERTS

;

MA OB

o et &2

Cog &

o0

S}
KO
2

i
Ul
™

ol

e

I9)

Kt
i

ol
fulJ

0[0

74



I

NU

|-
I
0z
|0

>
N
i
un o
0 1
Im
iy
u

x

1N
LY

Ir

&
o

m

on = Al

—_

E M
N
uin

Qj
Ol

Im n
40
o o o f
|0

10
=

HU

o N 00 o
rr e
e Jx

0Q
ol
o
o
m

= el
|
®
®
®
®
®
®
®

In &£ > = M o

U 024U H
i

Im on
iU

N}

>
>
Lo
"2

J

{3



L2 H

-

o B €2 Z2HAE0= =28
v B Zel 2eHAE HS P

public abstract class Figure {

abstract double area();

}

E1IHIO] £
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& HI O] £

Ol
I
o
0

< B el SHAE0=E A HE 2
v HIEE SHAE HE L2 H

public class Circle extends Figure {
final double radius;

g
O

public Circle(double radius) {
this.radius = radius;

}

@Override
double area() {

return Math.Pl = (radius * radius);
}

}
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E1IHIO] £

o B0 2R 2YUABCE 2UA HE

v B EE SHAE HE X2 BHE

=2 =2

public class Rectangle extends Figure {

final double length;
final double width;

public Rectangle(double length, double width) {
this.length = length;
this.width = width;

}

@OQverride
double area() {
return length * width;
}
}

/8



=cil A 2F (e H 0lA

X tH EH

= T &5 static 2=

v" Nested Class

=<

=& 2l A(nested class)et CHE 22 A OHYll B oS 2 A
P = :|

S8 ZHAE NAIS 2N B2 SHAUMOE A0{0F 510 1 20 MY At UCHD

E'EL”I:HI JEHAE DF;(}' |; %:'I»

=& A2 BEE= ’c‘j’% Pé'tH SclA, (HER) U 2A, oY SallA, XE 2l
AUl JEXIDF /=0 2 E 2AZE HAS LHH K= LHE 22 A (inner class) 0]
o &t

HH SeA

MM Y] 2elA=s U2 2 A oHofl AT D "2 2 A9 private HHUE 8 2&
= U3

HAN U SA= (12 AX Ui S22 82 RS Mgu2

AA U SlA=s ES HHZ 2 A2 SH AL St K28t public ER0| A Z
=3
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=cil A 2F (e H 0lA

N e 220l TR4 XH0IE static® RE
o|0I& XHOI= HIZ 2eHAC QIAEIAQ ACET] OlX O F

HIZN Ut SHAS QIAEIAL U2 2HAL AABAR ASHOR o1

HIRR 2t 2HAC QAEIA HHMSHAM RASHE thisS ALZ3) B2 A AE A
HANCE SE5HL HIZ QIABIAS XS JIHE 4 S

HM5lE thiset 22 A this EI2 BI2 222 0|2 A= 2

A ZH 2eHAC AAEAD} HIZ QAEIAG SUROR EWE & ALY HH
Y SHAZ BFSO{0F oHOl BIRE Wi 2eHAS B2 AABA QOIS M 4

Sl =2
HIEE HH ScHAQ CIABEAL HHZ QIAEA A0S 2HH = B 2 A0 IAH
AotE [ =HEEH O 0l HEE = 8lS

| =2

Ol 2t BE2= I EA B A2 AIAEA OHY| BHSHAN W22 Z2t= XHAIoHH

HE A2 O 28

HIEA B SdLes HEHE E2AL M A== ALE

HE SHAS AAHAS 2ZM OHXI CHE 242 IABAKE 20/ ol= 5= At
Eot= A
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=cil A 2F (e H 0lA

E_
v oY ZeHANAM HIZ QIAE AN E2& 20| S0H XA staticS 20HA & oy 2
HAZ MA
® staticsS MEolH HIZ QIABAZO =2 28 &XE 2 =0 0 #XE H&ot
81 Al2tD Z22H0] A
@ =2 XX QIoH HIZ Z22HAQ QIABEAZ YK 22 A0 £=HoHK| 2ot= U 22|
S0 DM 4 QAN E
0 =2 &X= 50 E0/X LI H20 2HIQ /olg )| A=
v private @& HH A
® private X HUH S A= S35 HHZ S A D ES8ot= A9 & BE2(RH @A)
LIELE [ AFZ (ex. Map.Entry)
® CQIEZ|(Entry) 22X E2 BIAES(getKey, getValue, setValue)2 WS ZE AIZ6HA
= Ys
e JHECZE HIAEN ¥ EdlAZ HE&ot= X2 YHl1D private 3& S 2 AJF JHE
A
o HH ZSceHAII 2= 2HA 9 publicOlLE protected EHetH HH SHA Al 24
APIDL EIL| &5 22| AN A statics 201H ot S&40| X H &

81



>

B HI O

<I
W
Il

0

ol

gl
il

oJ

Ul

| O1CIA

Lo

uln

0l0
_ 0%

0l0

<

ioll
KA
K0

i

ol
il

Ol A A

3N 20Nt

J|

==
1o

ok
oI
0
I

(=)

ol 2R

o OIS

A

U0 instanceof & AHLE 22}

%l o)

& ol
°

U
il
JI

Ie)

00 0l
= 33

i <k

<1 ol
o K
m 1of
30 J|J
of =

JI

gl
iy
60

ol

g4 ML &2t Eliiprocessiobject) S08HE
=HCHOIL M il k2] Ki2l)

o
—
o
—

Mole X MER| KA

= X
- T

ot

A Q9|

A

2

=
=

o| of

82



>

B HI O

oJ

<I
W
Il

XJ ol

B <+
ar 1.
= ar

Axg 080l A

B SN

0l0
o3

<

ioll
KA
K0

i

=4S Slof B &4

)

A
e

N
=

}

J

i

al

Rr
RO

83



=cil A 2F (e H 0lA

% S Ye 2eHA= s T2 ofl ofut
v ot IOl odef i 2efA &4 - Utensil.java
public class Main {
public static void main(String[] args) {
System.out.printin(Utensil. NAME + Dessert.NAME);

}
}

class Utensil {
static final String NAME = "pan";
}

class Dessert {
static final String NAME = "cake";
}
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B IHl O &

| 2efA &AH - Dessert.java

class Utensil {
static final String NAME = "pot";
}

class Dessert {
static final String NAME = "pie";
}
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=cil A 2F (e H 0lA

S S d¥ SHA= 8 WOl ofLt
v ofLISl IOl Ocd I 2L Hd
°

javac Main.java Dessert.java @82 = 210t
Dessert 2lAE =5 20D A= A

o ZYd= JF X Main.javas 2ot 1 2t A (Dessert EX2ECHHM UL
=) Utensil X8 2HUH Utensil.java Y = AH Utensildt Dessert& 25 & 0HU
H & D %urmam S HM EgsE o2 @2 Dessert.javasE Xclotdd & M &2
2ciA9 H2Jt 0|0 US2 LH &

® javac Main.javalt javac Main.java Utensil.java @32 2 Z I ol™H Dessert.java I}
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Raw type At 21Xl

v HUlE SiA, Muls e HI0lA

o =A% CIEHMHOIA &0 E
A =2 Huls Qe H Ol At

2 List

o MUl SHA2 MU CIEHHOIAS
o 220 MUl EtY=2 e HHH =3 Et
(E2 CIEHHOIA) 01S0| LI 00 Al 2
o AUl EtY= otLt elotH 0 Eel 2 &t
Mulsl EF20A Bt OHHHE2

— T =

2|

—/

JHE 2=(type parameter)Jt A 0|8 0| S
st = A9 EIYES LIEHH= OHIHE 2=

SE0N MU= Et(generic type)Olct

| (parameterized type)S
A 2SS OOl ALKl EFY DB =S
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U £ 0|8 DEQS S &=

=
=

gt

[

= Al

87



% Raw type At 21Xl
v Z Et2 vs MUIE EFY

® List&=2 =2 Bt

=3
B =3t EtY2 HES

=

210112 List<Object>= 2 & EIQ =S ol =St

® List= MUl BN A 24&5] &= tH
= 2IAIE B0 ol 8Yst A
® [HIHBIA=Z ListE = HAEN List2 €2 == UK B List<Object>E &= HAME
Ol €& = 8l=0 0l= Hulge ot e #3 &
® List<String>2 & EFY QI List2l ot EF O] X2t List<Object>2l ot¢ EfY 2 0Ot
S A2 [ &2l List 22 2 EI2 =2 AIES6HH

® List<Object> &2 Ol =3} EIL
(@)

v HUE EtgE A A X8 M EFY DHORE =D 22X &1E A7)
E ME - MUlg EFY QR Setel HIStEA QAL EIJE E

2T 22 4 Us IHE ¢
|

v class cIHE 0= 2 EIES F ot=0l XtBt Y Al= class 2IEIE 0l OHOHEH =3 Et2 = At
Z06tK RoHH SH(HE D D12 Bt 2 3 K) - List.class, String[].class, int.class= 31 /
List.class, List<?>.class= =

w0
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=39

i 2 =8 (covariant)
€ SubJl Super?l ot2 EFQ0I2HH BHE Subl]lE= BHE Super[]12l ot<l Et 0l &
¢ 8= g Hetlte =

MUEZ2 =

22 (invariant) - A2 CI2 E}
2 List<Type2>°| 6t EIZ & OtLID &
EFQIOl X LOH HHE 2 HE
public class Main {
public static void main(String[] args) {
Object[] objectArray = new Long[1];

objectArray[0] = "Et20| Eet @2
Ct.

2 Typeldt Type2J}
AR BT Ot

CIXIXIEH Liste 3 2%

=

List<Object> ol = new ArrayList<Long>();
ol.add("Et0| Eet ¥s &= QH");

}
}

A= M List<Typel>

= 2= QICL"; // ArrayStoreExceptionsS & &

—
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< O0lZ0/8 Hul= Bt

v Object J|8H AEH

public class StackBasedObiject {
private Object[] elements;
private int size = 0;
private static final int DEFAULT_INITIAL_CAPACITY = 16;

public StackBasedObiject() {
elements = new Object[DEFAULT_INITIAL_CAPACITY];

}

public void push(Object e) {
ensureCapacity();
elements[size++] = e;

}

public Object pop() {
if (size ==0) {
throw new EmptyStackException();

}

Object result = elements[—-size];
elements[size] = null; // Ct & & =X o{ X
return result;

g2



Ol&0lH MUl Ere
v' Object J|E8+ AEH
public boolean isEmpty() {

return size == 0;

}

private void ensureCapacity() {
if (elements.length == size) {
elements = Arrays.copyOf(elements, 2 * size + 1);
}
}
}
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< O0lZ0/8 Hul= Bt

v Generic J| Bt AEH

public class StackBasedGeneric<E> {
private Object[] elements; // Obejct[] EF OICH
private int size = 0;
private static final int DEFAULT_INITIAL_CAPACITY = 16;

public StackBasedGeneric() {
elements = new Object[DEFAULT_INITIAL_CAPACITY];

}

public E pop() {
if (size ==0) {
throw new EmptyStackException();

}

@SuppressWarnings("unchecked") // pushOllAd E EI2I B 5622 0] HBEHE2
oM BHLE.
E result = (E) elements[——size]l;

elements[size] = null; // Ct & & X 8§ Xl
return result;

¥
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Ol&0lH MUl B
v Generic J| Bt AEH

public boolean isEmpty() {

return size == 0;

}

private void ensureCapacity() {
if (elements.length == size) {
elements = Arrays.copyOf(elements, 2 * size + 1);
}
}
}
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< 0lZ0/8 Hul= HA=
v 31

public static Set union(Set s1, Set s2) {
Set result = new HashSet<>();
result.addAll(s2);
return result;

}
v =3
public static <E> Set<E> union(Set<E> s1, Set<E> s2) {
Set<E> result = new HashSet<>(s1);
result.addAll(s2);
return result;
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< int &= tHal ENUM AFE

v Z Bt

o ) EI2 2oz 2H0I2t 2 2 E &= final
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% ordinal HIAE OHal I AE

| >

=
N
i
=
0o

v ordinal2 &3 AFEst O
enum Ensemble {

SOLO, DUET, TRIO, QUARTET, QUINTET, SEXTET, SEPTET, OCTET, NONET,
DECTET;

public int numberOfMusicians() {
return ordinal() + 1;
}
}

public class Main {
public static void main(String[] args) {
System.out.printin(Ensemble. DUET.numberOfMusicians());
}
}
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enum Ensembl

}

e {

SOLO(1),

DUET(2),

TRIO(3),

QUARTET(4),
QUINTET(5),
SEXTET(8),
SEPTET(7),

OCTET(8),
DOUBLE_QUARTET(8),
NONET(9),
DECTET(10),
TRIPLE_QUARTET(12);

private final int numberOfMusicians;
Ensemble(int numberOfMusicians) {

this.numberOfMusicians = numberOfMusicians;

}
public int numberOfMusicians() {
return numberOfMusicians;

}
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CHA&I EnumSet AP

ZC AME

class Text {

}

public static final int STYLE_BOLD =1 << 0; // 1

public static final int STYLE_ITALIC =1<< 1;// 2

public static final int STYLE_UNDERLINE =1 << 2; // 4
public static final int STYLE_STRIKETHROUGH =1 << 3;// 8

// BHOHEH == styles= 001 Ol &2 STYLE_ &+ HIEE OR

public void applyStyles(int styles) {
System.out.printin(styles);

}

o

public class Main {

}

public static void main(String[] args) {
Text text = new Text();
text.applyStyles(Text.STYLE_BOLD | Text.STYLE_ITALIC);
}

ef 0| Ct.
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*

ZE A EnumSet AFS
\/ ol_:l HI—I jltH

class Text {
public enum Style {BOLD, ITALIC, UNDERLINE, STRIKETHROUGH }

—

// OHJOHEH 4= styles= 0O Ol &9 STYLE_ &A4=E H|IEEY ORSE gt0|LC}.
public v0|d applyStyles(Set <Style> styles) {
System.out.printin(styles);

}
}

public class Main {
public static void main(String[] args) {
Text text = new Text();

text.applyStyles(EnumSet.of(Text.Style.BOLD, Text.Style.ITALIC));

}
}
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® java.util I§I| X2 EnumSet 2cHA = EH EIY A0 o2 &= HEsS stA
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atat 80| Ot Biglinteger
* @param m Hl 2= (22=0 0t
* @return &0 2t mod m
* @throws ArithmeticException mO| 02 CF 2L 2O 04 A SHCY,
*/
public Biginteger mod(Biginteger m) {
if (m.signum() <=0) {

throw new ArithmeticException("Hl £=(m)= &2=00F SLICE. "+ m);
}
/] Ao =2
return null; // B2 A nullS el & 3L},
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< OHOHE ==t RS stXl S A

v Hogs 0|2st i8S Sad 2
private static void sort(long al], int offset, int length) {

assert a != null;

assert offset >= 0 && offset <= a.length;

assert length >= 0 && length <= a.length — offset;
/] Ao =2

& HA==2 A0 Hodet 22101 2224 &0|ctl) dot=0 H0| Ot &

O
T
AssertionErrorJ} A4
o C}(&{':'O OII:||- -||_| /\-| D—I/\|.9|. EF%

L R 4
r

_>r_F_VE ﬂlZ

IH 3t AssertionErrorg & &
I.OI

20 OI2e 2= 028 85 NO f
a =2 —--enableassertions 221
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Period & =3

final class Period {
private final Date start;
private final Date end;

Nio

public Period(Date start, Date end) {
if (start.compareTo(end) > 0) {
throw new lllegalArgumentException(start + "JF " + end + "&EC} <C}.")

}

this.start = start;
this.end = end;

h
public Date start() {

return start;
}

public Date end() {
return end;
}

}
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M

Nio

o NHESHAEN BHE SAIE
v Period L8 ==

public class Main{
public static void main(String [] args){
Date start = new Date();
Date end = new Date();
Period period = new Period(start, end);
end.setYear(78); // period? W8S £=A3CH
}
}

LIKE;
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Period L8 ==

AHE 8 0|ZE2= &l H oHEE 4= A=0l Date LAl B2l InstantE AIE0IH (&2
LocalDateTimeO| LI ZonedDateTime2 Al E IIs)
_I

Date= &2 APIOILI M2&2 2= Hde [

Qe 2AHOZEH Period QIAEHAS LHEE BSotdH M gk JFH OH OH
B 212t S B B © 2 = Ab(defensive copy)oll OF 8t CHS Period QIAEIA L) A=
20| OtLl EAIZ2E A2
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< RIS AN 208 SA=ZE ¢
v Period 20{& SA2S 0|E0ot=

final class Period {
private final Date start;
private final Date end;

U

HAZ =&

public Period(Date start, Date end) {
this.start = new Date(start.getTime());
this.end = new Date(end.getTime());
if (start.compareTo(end) > 0) {

}

throw new lllegalArgumentException(start + "JF " + end + "&EC} <LC.");

h
public Date start() {

return start;
}

public Date end() {
return end;
}

}
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® (= HEE QIEHHOIADF JUCHH (0|2 FR&IEH SeHADF OFLl) 1 I HIOIASE
ANE A2
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< QOverloading

v &2 = Overloading

class CollectionClassifier{
public static String classify(Set<?> set){
return "&&";
}

public static String classify(List<?> list){
return "2/ A E",
}

public static String classify(Collection<?> collection){
return "J|E}";
}

}
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< QOverloading

v &2 = Overloading

public class Main{
public static void main(String [] args){
Collection <?> [] collections = {
new HashSet<String>(),
new ArraylList<String>(),
new HashMap<String, String>().values()
3

for(Collection <?> ¢ : collections){
System.out.printin(CollectionClassifier.classify(c));
}

}
}
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% JIH Q1= AMEE| AIS
v OIXZ 0t EN SIS [ et 0 & Tl
v args S 24 HAIE BAIECZ oll0okot] min x=21g+= Integer. MAX_VALUEZ & &G}
A= HE6t for-eachE2X AIEE £ @5
v Ss0 o12e AMEO|etE DI IR HE S0 E =% A=l JIE ol HMEE s&52
HOICt BHE S M2 otLE &gatn =]t
v ZAZE #HO0IF= HAME
static int min(int... args) {
if (args.length == 0)
throw new lllegalArgumentException("@l==JF 1JHf Ol &F = R &HLICEH.");
int min = args[0];
for (inti=1;1i < args.length; i++)
if (argsl[i] < min)
min = argslil;
return min;
}
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pubhc static <E extends Comparable<E>> Optional<E> max(Collection<g> c¢) {
if (c.isEmpty())
return Optional.empty();
E result = null;
for (Ee : c)
if (result == null || e.compareTo(result) > 0)
result = Objects.requireNonNull(e);
return Optional.of(result);
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}

o Bl SHEE Optional.empty() 2 SFE 1D g0 E S HE 2 Optional.of(value)2 AMA

® Optional.of(value)0ll nullS € 2™ NullPointerExceptions S XIL| =2

e nul 2t& 3ol SHYE S BH=24 ™ Optional.ofNullable(value)& AI25HE Tl =0

SAES Bt&tole WM EWN M= 20 nullS BHetS 61H oFE
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AHtE2 AAZE MM SAs =40Icts S8 iz Jl=d 282 =d API 2A

Atet HH&E Ol ek XtHh=S B 2

® Xid

.

5 — @literal, @code
6 — @implSpec

® XiHl 9 — @index

APIE SHIZ ZAMstoted® SiiE 2= 2L, IHHIOIA, HME, 2E H0 2M3 =
A2 ZO0L0F ot HESHE = U= S ctH HE 5 JEH0 2oHME B 0F &

HAEE M =40z olY HMESRA Z2H0IHE A0Sl #U= BEG6HA Jl=oioF &

;
howJt OtHl what2 Jl=
&Ml ZE2A(precondition) 25 UtE
HAMEI 88ECz dlE =0 2UtFMO0F ot AR ZHE 25 LHE
HMEAHZ2 @throws EH12Z BIZ AL HI2AE AAHTIH SAIHCZ J|=
@param 1S 0|26 11 2240 I&k 2= IS0l D=
2l & @param EH 12 @return B2 &2 2 oS OHIH & =Dt £6t= gt0lLt BHet
#E 90l GAIFE AIEol=0 SE2HaE GAFE Uil Si= 2SS M) &
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o ZBHE API A0 = &4 2A3 =4S &Y
v' Biglnteger2 HAE =
/**

* Returns a Biglnteger whose value is {@code (this * val)}.
*
* @implNote An implementation may offer better algorithmic
* performance when {@code val == this}.
*
* (@param val value to be multiplied by this Biglnteger.
* @return {@code this * val}
*/
public Biginteger multiply(BigInteger val) {
return multiply(val, false);

}
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HAME - +5

o

static int min(int firstArg, int... remainingArgs) {
int min = firstArg;
for (int arg : remainingArgs)
if (arg < min)
min = arg;
return min;
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Lambda & Stream

2dA 2BC= gl
g

% Ol
o 2

N0

— O
H SHAE 0|Sset List 32

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

List<String> words = new ArrayList<>();
words.add("Javascript");
words.add("Java");
words.add("C++");
words.add("Python");
words.add("Go");

P

Collections.sort(words, new Comparator<String>() {
@OQverride
public int compare(String o1, String 02) {
return Integer.compare(o1.length(), 02.length());
}

IOF

System.out.printin(words);
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Lambda & Stream

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

List<String> words = new ArrayList<>();
words.add("Javascript");
words.add("Java");
words.add("C++");
words.add("Python");
words.add("Go");

P

Collections.sort(words, (s1, s2) —> Integer.compare(si.length(), s2.length()));
System.out.printin(words);
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Lambda & Stream

S GUEU= HME X AS
v HNAE X 2t gt

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

List<String> words = new ArrayList<>();
words.add("Javascript");
words.add("Java");
words.add("C++");
words.add("Python");
words.add("Go");

P

=4,
words.stream().forEach(word —> System.out.printin(word));

/I E & X
words.stream().forEach(System.out::printin);
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Lambda & Stream

S GUEU= HME X AS

| SIS,

€ Integer::parselnt

€ str —> Integer.parselnt(str)
® SIEM(QIAEA)

€ Instant.now::isAfter

€ Instant then = Instant.now(); t —> then.isAfter(t)
® H|SHEHE(QIAEA)

€ String::toLowerCase

& str —> str.toLowerCase()
e =ciA MAX}

€ TreeMap<K, V>::new

¢ () —> new TreeMap<K, V>()
o HHiZ MAXI

& int[]:new

€ len —> new int[len]
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Lambda & Stream
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Lambda & Stream

2 de8sts F2dld HE
el & Fot)|

public class Main {
public static void main(String[] args) {
primes().map(prime —> TWO.pow(prime.intValue()).subtract(ONE))
filter(mersenne —> mersenne.isProbablePrime(50))
1imit(20)
forEach(System.out::printin);

}

static Stream<BiglInteger> primes() {
return Stream.iterate(TWO, Biglnteger::nextProbablePrime);

}
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Lambda & Stream
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Lambda & Stream

2 YEss FOGHN N8
S
x

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

long start = System.currentTimeMillis();

long count = LongStream.rangeClosed(2, 10000000L)
.mapToObj(BigInteger::valueOf)
filter(i —=> i.isProbablePrime(50))
.count();

long end = System.currentTimeMillis();

System.out.printin(count);

System.out.printin(end — start);

start = System.currentTimeMillis();
count = LongStream.rangeClosed(2, 10000000L)
.parallel()
.mapToObj(BigInteger::valueOf)
filter(i —=> i.isProbablePrime(50))
.count();
end = System.currentTimeMillis();
System.out.printin(count);
System.out.printin(end — start);
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lterator<Element> i = c.iterator();

while (i.hasNext()) {

doSomething(i.next());

}

lterator<Element> i2 = c2.iterator();

while (i.hasNext()) {

doSomethingElse(is.next());

}
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Set<Son> sonSet = new LinkedHashSet<>();
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LinkedHashSet<Son> sonSet = new LinkedHashSet<>();

CIEHIOIAS B2 Z AtEotdH T2 180 i FARAK
=M BcHAe HEAE S Soll==J(12 otH &

Set<Son> sonSet = new HashSet<>();
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List<Integer> list = new ArrayList<>();
Arraylist<Integer> list2 = new ArrayList<>();

// list.ensureCapacity
list2.ensureCapacity(3);
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0 HHE MAHE = ZlAes BEE S FBAILE HAIRE AF2 (Thread,
PriorityQueue, ChessPiece...)
0 HHE MAE £ Q= ZHAes BE 248 HALZ(Collectors, Collections...)
® CIHHIOlA 0|22 Zc2H A (Collection, Comparator) 2t 201 R HL}E able €= ible2
Z LI A (Runnable, lterable, Accessible)
v HAME
® boolean gt= BIEtoIH B E is& Al& H has& Al &
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HEY QIABIA =4 BIEIGHE HIMEE 25 YA BALR E= get2 2 AIZGHA (size,
hashCode, getTime S)
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= MEH=E 2ANQAE, T2 QLN = SEIY HAE A2
0l 2 (Checked Exception)
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v et 02l (Unchecked Exception)
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NullPointerException: null 2tS 6| E3tX| 2= [HIHCOH null A< [
IndexOutOfBoundsException: AIZ2AC| 32 EHP E= Y
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try {

} catch (SomeException e) {

}

® 0 & catch === HI/}EFH

® (IS RAIGHIIZ SMTIH catch
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S =

try {
numColors = f.get(1L, TimeUnit. SECONDS);

} catch (TimeoutException | ExecutionException ignored) {
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