88. 4ot Chd g

“Z=A(abstract)"dt "4t (concrete)’2| X}O|H

java.lang.Object S22
|:_|-o=| S

Fh2El
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Lion

Feline

roam()

ARz 2324 8% eI O|AQF =4 SEfjA

picture
food
hunger
boundaries
location

makeNoise()
eat()

sleep()
roam

Hippo

Canine

roam()

Cat

Dog

Tiger

L

o
-y
) }h
*&‘1‘3’7( 2

Wolf
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_E_x." giExI ? Animal

picture

food

hunger

boundaries CIABIATL Test Zd: Lion, Tiger, cat, Dog,

makeNoise() Wolf, Hippo

eat() QIAE AT WA= Z: Animal, Feline, Canine
sleep()
roamf()
Feline Canine :
Hippo
roami) roami)

Licn Tiger Cat Walf




Wolf
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Animal
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Animal Z4 A

Animal
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Animal 4iX|= OB A AL27tR7? zAb (abstract) vs. 4t (concrete)

P.244
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- A S A (abstract class)2H?

(@)
L QAHAZ OHE £ glE 24
- BHEA| S of g

o
obel SeHA0M =4 HMES 82l (overriding)sto] 2X| ZES 7t5HOF &t
e REE YHUAR A8 e AUS

N o
SOl OES, 2lE R, WY S0

- |
Shud |

=1%=}
= O
abstract class Animal {

abstract public void roam();

}
abstract class Canine extends Animal {
@verride
public void roam() { .. } // overriding
}

class Dog extends Canine { ... } // roam()S Y ALE5IHL AL 7t



p.245

AMX|gz= 2T 8F. QAEHO|ALf =4 Safs

// classE abstract= A|dotH H O| A QIAEAS O= 4~ QI |

public abstract class Canine extends Animal

{

public void roam() { }

}

public class MakeCanine {
public void go() {
Canine c;
c = new Dog();
c = new Canine();

S javac MakeCanine.java
MakeCanine.java:5: Canine is abstract;
Cannot be instantiated

c = new Canine();
c.roam(); A

}
}
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F=4h(abstract) vs. Tt (concrete)

XA}
T O
Animal Component
XA}
4 e
Canine JButton i it
Feline JComboBox
Lion JLabel JScrollPane

Tiger

g%g

p-246
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=

IMES 0HS [j= SajAE B

=
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- T A7 ot () 2AA0E o HMES E0ES + YIS

R
At
0

Ul
=
>
Hu
2
I

i)
<L
i

I
I

CStLE OlAl 4 BIMETL Y A > F

. RE HME7} Z40|8 IE{H O] AN

0
mju
=
|>
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QIE{H 0| A9} 4 HIME HE M

- EIHO|2 (nterface): 2|27t TESIOF & HAES S Holohs I&
- =N HME: 3H0| gl HMER, IET|o|A 0] MOIE|D ofF CIET0|AS BEcts 2
W~OIA BHEA] TESHOF B

interface Animal {
void makeSound(); // F4& HAME

}

class Dog implements Animal {
@verride
public void makeSound() { .. }
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Java 8 0| 22| Hi3}

- Java 85-H c’“5111|0|*01| 30| ZLgt=El HAEE dolg = UA ER =0, Ol & default
methodz2t
- =X
7|1E °'E111| | A8 22d X[ X| 25A 2517 2o =) E.
- QIHIO|AE Foist A0 7|2 SEE H| UZ.
- sleep() HIME= 7|2 #+= MSOIEE, 4+ 20N HMEKM O = QHEIO|E Tts

interface Animal {
void makeSound(); // =4 HAE

default void sleep() {
System.out.println("Sleeping...");

}
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3t O|E{H|0| A Fd3dx

O &5 s =27ts

mc Ab=0OF Jhs CIAEHA BT
MM E 723 Java 8% H default , static 75 AL HME 394 7hs
A A} =) ole

=5 7|5 BA S8 75 M=

-/ 1



ARz e 8%, AEHIO|A F=d S

- o SA0AM Okl SEHL0M S8 + A= dEHA HME ZES S + Yl B &
HAMES BHsL L
- StFlZ 220 HHEA] QL0{OF ot= LTS HIMES HldtY| flof =& HMET BRFLICE

p.247
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- FY HMEE BEdS 280t flsf "0 R0

Of0F BHCh"= A4S XIH8l7| QUM BHEA| BREHLITE

L =N OMES B o

Template Method Pattern!!!

=ots & orfl 2L 70 = Of HMEZE XU

CaffeineBeverage

+prepareRecipe(): void {final} ==
#brew(). void

#addCondiments(). void
-boilwater(): void }

public final void prepareRecipe() { S

boilWater();
brew();
pourlnCupf();
addCondiments();

-pourinCup(): void

VAR

Coffee

+arew(): void +arew(): void

+addCondiments(); void +addCondiments(); void




Sl

M R|st 2 a2 8%, QI O] A =4t

g HMEE 25 S0l OF gL LY.

o HME 79 == HME 20| =

=<
T o

N ER|0M HEOoR SR

CEM HMEOE EN MM TA HMET 25 S0j2
Jb S0iZ 4 gleLct

o HMEZEOHE > 7)) HMES BE=7|H

M= A H(method signature)dt 2|HYO| £Z2 (4
El=Xl= 8 24X EELC)

ofH EL|CH (AtHIOM = HMES ZETH K{EA

p-248
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YR g=2 24U 8%, QI O|AQF A SefjA

1) MethodSignature.java

Hlpublic class MethodSignature {

= private void add(int e1, int e2) {
System,out.printf("%d + %d = %din", e1, e2, el + e2):

/f error: method add{lnt int) 15 already defined in class MethodSignature i .

// method signature= DA = 0|21} Oj7igi4 220 22 S ofolg, Hiat A2 2 ZoEx| 43,
5 private int add(int e1, int e2) {

return el + e2;

= private long add(long e1, long e2) {
return el + e2;

- } F'_ [I ’f“II_Hr"Hmn:uuln’fH_ +""*_|E|:E+“ 074 -2 |H"H+H-"HH|_||'1"'-_'|'E': java WMethodSignature, java
e od addiint,int) is already defined in class MethodSignature

H public void Tun() { private int add(int e,
add(10, 20):; 1 error
// add(10L, 20L); error: compilation failed

= public static void main Strln E] aras) {
new MethodSignature() run
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- ArraylList H|==ot 2225 AE PHEA[LC
- Hi @2l 40| 52 |t (Dog HIEE A|Zh
- add() HIMEZ S E6H MZ 20l Dog ZHMS 715l Q1H A (nextindex)S S7HA|Z

public class MyDoglList {
private Dog[] dogs = new Dog|5];
private int nextlndex = 0;

public void add(Dog d) {
if (nextIndex < dogs.length) {
dogs[nextindex] =
System.out.printin("Dog added at " + nextIindex);
nextlndex++;

}
}

p.250 }
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Cat 24X Z 173 F7] | 5H MyCatL|stEf =cfAF 2 TrsEL[C}

2. MEZ CHE 5 Bt M2 CHE & MM E(addCat(Cat ¢), addDog(Dog d))7t 2 Y=
DogAndCatlist2t= S AE E.'JE L[CF.

3. EE= Animal St2|2Ei£ & BO0r=2 & U= Animallist 2225 BHE L L

p.251
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MyAnimalList

public class MyAnimallList {
private Animal[] animals = new Animal[5];
private int nextindex = 0;

public void add(Animal a) {
if (nextIndex < animals.length) {
animals[nextindex] = a;
System.out.printin(“Animal added at “ + nextIndex);
nextindex++;

}
}
}

p.251
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AnimalTestDrive ScjjA

public class AnimalTestDrive {
public static void main(String([] args) { % java AnimalTestDrive

Animal added at O
Animal added at 1

MyAnimallList list = new MyAnimallList();

Dog a = new Dog();
Cat c = new Cat();
list.add(a);
list.add(c);

p.251
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LM mBEQl SaALr

- java.lang.Object 222!

A
- B2 O 2L E =T Ao[2tn X['JoiFA| LM A5 2= Object S2i 22| 5|2 22 7F
= L|C}
= .

p.252
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- equals(Object o) Object

#clone(): Object
Dog a = new Dog(); equals(in obj: Object): boolean
Cat ¢ = new Cat(); #finalize(). vaoid {Deprecated}

getClass(): Class<?= [final}
hashCode(): int

if (a.equals(c)) { toString(): String

System.out.printIn(“true”);
} else {
System.out.printin(“false”);

} YourClassHere

% java TestObject
false

boolean equals(0Object obj)

Indicates whether some other object is "equal to" this one.
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: getCIaSS() % java TestObject

class

Cat ¢ = new Cat();
System.out.printin(c.getClass());

Class<?> getClass()

Returns the runtime class of this Object.
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¢ haShCOde() % java TestObject

8202111

Cat ¢ = new Cat();
System.out.println(c.hashCode());

int hashCode()

Returns a hash code value for the object.
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- toString()

Cat ¢ = new Cat();

% java TestObject
System.out.printIn(c.toString()); Cat@7d277f

String toString()

Returns a string representation of the object.




WY X|SZ2 02| 85, QIE{m| 0| AQ} =
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4 e~

- OFELICE 2= S0 F2A @HZ0|E R 0] Atz ArEE = X
2 L7 SOU7| W20 =& 2227t O L L

p.254



ARz e 8%, AEHIO|A F=d S

ol = Q= A AX[T final 2 X|HE[O{UOA 2H Efol Ca = 8les AL °'$'—| Cf,
- 2 & A O™ hashCode(), equals(), toString() HAMEE 2H Efol ot= AO0| &L L L

22 HAMEE BtEA| &80 Aoz &S o0 St7| Z0 final2 X[E |0 ASLICH
2|2 /7 I E(native code)2 SO L HMEE ASL|LCH

public final Class<?> getClass()
public int hashCode()
public boolean equals(0Object obj)
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- Arraylist= HEO 2 & 5= QLD =0 o} ArrayList<DotCom> #€2 A2 MA XS
IHSFLEQ 7
- O ™ol = 22X ArrayList<Object> Z2 40| &L|C}.
- SEX|H XpHF 5001 <G &> 22 07 H3tE | 7|80] F7HE[Of O[X £ REo AN T =
olZ += UAEF Mot = ASL|C

- O|E A E[H LSOl ArrayListO| Al ZHAE 74 I WM HSHA & = JASLICL

AN H
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- Object 2EiAE Animal FAAMEH "AN"E Br=57[7t O &SHA] RELIR?

Of

7|2t

ot

- T2 XXl JfEo| A7 HRot B0 Object M E AFERILICE £9| 22 E
I BO| AtEgL(Ct.

- Object

=LY M

4HE 2MZ TE = JAXT OAZA ot ER7F 22| 201X Eht= 8= =T LOotF1
= =L



HHX|g=2 22| 8% QIE L O|AQL =4 SEjA

. Qo] SFjA0] il OfE Xt
. A B RO SO|YE BE
AP SOt BEE HMEE 49 SRSIH MLct



HHX|g=2 22| 8% QIE L O|AQL =4 SEjA

- o 2= HIMEL| QKR 2[H 7R = Object=E OFA| RLIR?
ad M/ (type-safety) =X
HHA FANAM Holk[of e HMER ZEg = JASLC

Object o = new Ferrari();

O.zekhose

. Object REO| HTBAR RS A0 ThSHAI= Object 220 Hol=|of
LIt

A H

rir
al
A=
)
Mo
ot
>
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- Ol X = ArrayList<Dog>0f| &0{F 2™ 1 M= DogzE MYE[2, /HE e Fx=A
Dog AA 7t & L|LCt.
- ArrayList<Object>0f| X &5t 1 XM= 22 Xp7|7t F& AKX QK| 7|A4SHA| Z&L LT

P-255
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public void go() {
Dog aDog = new Dog();
Dog sameDog = getObject(aDog);
}
public Object getObject(Object o) {
return o;

}

DogPolyTest.java:10: incompatible types
found :java.lang.Object

required : Dog
Dog sameDog = getObject(aDog);

74N

1 error
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Yo a2 AS FH

Object o = al.get(index); //al: ArrayList 243
int i = 0.hashCode(); //object.hashCode()
O.ba-Fk-(—); // Dog.bark(), not Object.bark()

HMES 252 += U=X]

278 M= N7t ofl g

HEAQ FH2 7|E2=2 Object

ohL|C} equals()
getClass()

Object | hashCode()
p.257 toString()
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Object

equals()
getClass()
hashCode()
toString()

fﬂ: 5h--3|c obiett
on the hc&%-

Snowboard

equals()
getClass()
hashCode()
toString()

turn()

shred() S ~
getAir() %Hbua;d da'&“c'

loseControl()

p.258
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Snowboard s_= new Snowboard() ;

Object o

fewer methods heve...
e ]

P-259
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of| M T AT

p.260

Object o = al.get(index);
Dog d = (Dog) o; // type casting
d.roam();

Object

// & 1l. o.getClass().getSimpleName()
if (o instanceof Dog) {
Dog d = (Dog) o; Hop o M 2 H 2l

J
Mol SafA7t oft m
R R 9Ho| SAUAE gl
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- Ol N0 A= HMEES 2=ota{E O HMEZL SHE L W40 S A0 S0{RU0{OFR

Sy,
- =220 U= public HIAME= A M, S [F 2] 9f£0[2fr 4 2ot H
. 77:',']1 OIE‘lO‘”kl'— E‘"-U-'l E—|A7|- XI- |_|_ )\IX_" 7HX'||O| 5EHA7|_ O|-'—-| Ell_li.ai

X3 9ol BAAES Solgot

p.261
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- Dog 22l 5= A= 0|82 = MotetL| L]

- SIX|Bt Of2tEs = 7HA T2 -MO|A Dog A E AtESIE = ZRE YL EMH?
- Of2tS = (Pet ZH))2| -5 2l beFriendly(), play() €= HA =7t QLO{OF BfL|LCL,

- 1'd Dog 2ei20]| O|H HAEE HZE F715HH ENtR?

p.262
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Animal
2l MAS LIEILEZ| &3t A EE Animal 2220 O E &L CH
BPNYS
[@> 2 |
- B= Animal Z14|0]| Oj2t5=2| HS0| =& L|LCE
- 7|1E2| SR EefAE T AEZ[X| AOtE [ ME THtEE= oSS eA0AME O
2 EHIM': £ A BE = ASL L
. CtA™
- 3
° SHﬂh AMXH SO 22 A2 2s=2 & 7| K] ER7
- Off&ts=0]| Ot ==0fA 0HSEFEE'OI M

=

dS5= FOots AO| HEX ESL L
2 O 2ts=0tCt WS0| GOl ChE7| W20 Y &E0| +Fol{of & LICt.

p.263
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Animal

beFriendly()

PN VS
o a
JEot AN QH2t0|EBIX| YO D Pet® HIMETH MBEX| e Dog Lion
2 g 4 AL
beFriendly() {} B beFriendly() {}
. C}H
- O
- TMEYAME REH IEE THE0{Of FLICE
AL 2502t MBS 42 Animal SH20 HojEECHe XHH7L HRE Cat
H2Holatn & 4= ALLct

beFriendly() {}



M X g=Z=2 02| 8% QO] ARl FA SeliA

- N HRj 2 <<interface>>

Animal
- OfASEE HMEES AHRE S0 . Pet
> OlE 0| Al
N YS
O O

- O2t5=0| Ot =0 Of2ts=8 HME
E LICt Doglt CatOiiM= I8 HMES
Me 8 JH MES 2 7 BlEE

. CIH™
(L |

- M2 =
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LTS A
L Oj2AE 20| HES pet IHA0T Hoj W
. RE OfRASE S0 TZLS HMET} HO|E|A St w
. 7t OjRS 2 OICH CHE 01X}, 21H 9, MBS ALK 2N E CHEAS B340 RE oS 20|
foh ISHES R HAMES 58 5 Y2 sh HH
N (SRNCETESY

p.266
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(interface) Animal

Pet

N Feline

Canine

Wolf
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- Ct& A% (multiple inheritance)2| X H
==2| CIO|OFE E (the deadly diamond of death)

DigitalRecorder

i int

burn()

/A

L -~ o DigitalRecorder
Xfifoﬂ)ﬁ: Etf Chut= int i
o 2StA| AL L. ourn0
CDBurner DVDBurner
=2 =10
burn() burn()
Comt;oBurner
i =777

p.267

CdBurner DwvdBurner
iint=2 iint=10
ComboBurner

I int =997




class DigitalRecorder:
def _init__(self):
selfi=0

class CdBurner(DigitalRecorder):
def _init__(self):
self.i =2

class DvdBurner(DigitalRecorder):
def _init__(self):
self.i = 10

class ComboBurner(CdBurner, DvdBurner):
def _init__(self):
# super()._init_ (self) # A2 7}S5iL &% W= S22 F 4o A
CdBurner.__init__(self)
# DvdBurner.__init__(self)

rir
mju
o
| >
=2
of
oot
ne
rr
n

if _name__ =="_main_"
combo = ComboBurner()
print("i = ", combo.i)
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OIE{L|O| A (interface)

. OIE{T 0| A
. BE HMETF A HAES QLT
. SIS AN HIEA| THS|OFR SFO R A
A == 2R 7 A7|X| &Lt

1P

d2 A 30| ofH A

off O

ot

Xl

ﬂH)}

=)

rulo

- Java 8(2014H 3 & HIE)EE &= 7|2 (default) HIAE2F H & (static) HAE Zx8 7=

. X o| "t
OoO—| o d
public interface Pet {...}
- T3 Y

public class Dog
extends Canine implements Pet {...}

p.268

Cinterface)
Pet

+beFriendly(): void
+play(): void

Mot




List<String> list = Arrays.aslList(

list.forEach(s —> System.out.println(s));

List<String> list = Arrays.asList("a", . );
list.stream().filter(s -> s.startsWith("a")).forEach(System.out: :println;




3. ME2 2% AU A|ZF API (New Date and Time API):

o Javatime Ij7|X| S = &ot0] ECt HEAKO0| 1 ARESH| 2 2/ & Al M2 S 7%
s opA 2L .

LocalDate.now();
LocalTime.now();

4. 7|2 4N E (Default Methods):
o QHOO|A0 HME FodZ ZSHA[Z 5= QUO], 7| &E2] 2IHI0| A= =& dt= A0

wCh g oIsHE LT

MAH

Java

public interface MyInterface {

default void newDefaultMethod() {
System.out.println(

}




5. DHE 0| ME (Static Methods):

« QHIO[A0 X HMES Z&fe 5 JASLICL

Java

public interface MyInterface {

static void staticMethod() {
System.out. println(

}

6. |E} O 'E| 0] 4 (Meta-Annotations):
« OfL-H|O|M0 CHEt Of .LE|O] MO 2, @Repeatable 1} 22 A2 & O . E|0|MO| &
U] sl

Java

@Repeatable(MyAnnotations.class)

public @interface MyAnnotation {
String value();

}




7. Nashorn JavaScript ¢l %!:
« JavaScript= Java O Z2|#[0|H LHO|AM HAS 4+ } L5 St= JavaScript 2T L]

. Al AM: JavaOll A AtE 7+ S Nashone JavaScript A2 O] A AL 7HsSH1?
8. Optional 22

« NullPointerException= & XA|o}7| @t M2 8 &d4e =z, ¢i0] &l
T== M2l

\
e

A Ol

EE]

Optional<String> optional = Optional.ofNullable(
optional.ifPresent(System.out: :println);
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Pet QE{L{|0] £ H2o| 3 F&

public interface Pet {
(public) (abstract) void beFriendly();
(public) (abstract) void play();

}

public class Dog extends Canine implements Pet {
public void beFriendly() {...}
public void play() {...}

public void roam() {...}
public void eat() {...}

}
p.269
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- f._|E1TL1|0|*01|*1 do ZEE e = gloL 7t 280 0|0 CHE &% 7|55 MS
S 2 == Bl | AtQ7 D= OS24 HMEatD IHEO|AE of ALRS]OF BHLER?

. Ctai M 2l chi

. OIXIL} 2|El Q& oz A Z|A Al CIE|IO|AE AF2SH O M= O K20 S0{Z 4~ Q
= LICH

- Aol dYgE V=L R M Ne[g ¢

. OIE{H| 0| AL EMAN AL HMEE &
O|gfL LY.
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o] E-| E-|| 0 | A ME C2 A E2|0f 43t SA0ME
— 22 OIE{T|0|A 113 75|
(abstract)
Robot .
(interface) Animal
Pet
Agent RoboDog

Canine

ai

Wolf

p.270




?_I E'I -l_l-'“ OI ﬁ (PlantUML AHS 1)

ARz e 8. AEMO[At =Y S

Robot

Agent

RoboDog

zinterfaces
Pet

Canine

Wolf

Hippo

Cat

@ play(). void

Feline

Tiger

Lian




?_I E'I -l_l-'“ OI ﬁ (PlantUML AHS 2)

ARz e 8. AEMO[At =Y S

Robot

Agent

s
&

RoboDaog

ginterfaces
Pet

aid

play(): v
N
! |
|
|
|
|
|
|
|
|
|

Dog

Walf

Hippa

Cat

@ play(). void

Feline

Tiger

Lian
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o =

CME CHE M2 E20|AM 22 QIEHO|

E — L

A=
—=
- o S A0AM O JH2e| QIHE|O|AS o

public class Dog extends Animal implements Pet, Saveable, Paintable {...}

p.270
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ARz e 8. AEMO[At =4 S

81[.51 SoiA7F CHE O S A0 oM = ‘A= BLRY HIAEE Site + QICtH 1d 2225 s
E .

‘O AMHAQ SejA"E Tt ACHH S22 E T L L
SIS A0 M AFRE E(template)2 MO8t ACHH O2|0 8 AT ZF0|2tE YO FA

SejAE ABELIT
4% S2l0lXiel 70| 4gi0] offl B2 20| AYE oKD HCHA VEHOILE NS B
L.
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super 7| HE

- QEEO|ER I RS2 HEL HMES| 7| 50| ERSITHH Of A i of

- super 7| HEE AFESI0] M3 efA HTEL
T A0 A HAMENA EQTh

MR g==2 229l 8%t QIE I 0| AQ} A SEiA

S A Ol
EE%I-T JUIKI=|

| HIMES LI CF.

o

o =2l 4= Melst/| ?let AEE
P H - = Sk A A It
S0 7 HMEONM O #MAHQ 228 M25tes & = AU (BEE

[£ method eode inside a des
BuzzwordReport subtlass says: elass _khod {oﬂ_f-:"
super . runReport () ; S;M sv?eﬂ.\asﬁ versie
the runReport() method inside oo
the superclass Report il vun puzzmoriConplince\| superclass methods
(ineluding the overvidden

super.runReport();

(BuzzwordReport) will always call

method. That's polymorphism.
But the subtlass code ecan eall
supervunReport() to invoke the

su?c\rt.lass version.

p.272

A veferente to the subelass o’a\'}cc{,

the subelass version of an overvidden

7 runReport() &
printReport()
Report

BuzzwordReport

The super keyword is veally a veferente

to the superelass portion of an object.
When subtlass tode uses super, as in
su?er.wnR:por{:O, the su?crclass version of
the method will vun.

O
O

2]



abstract class Report {
void runReport() {
/2N 27

}

void printReport() {

/| ZEH =5 XY
}

}

class BuzzWordReport extends Report {
void runReport() {
super.runReport();
buzzwordCompliance();
printReport();
}

void buzzwordCompliance() { ... }

}
p.272

MM X|SFT 2 a2 8& QIE{Ho|A Lt =

o 2t

[ES



z
/>

- Animal.java

WY X|SZ2 02| 85, QIE{m| 0| AQ} =

- animal_list

o 2t

ﬂmqm

13

15
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17
18
19

T

package cse.cop2.ch08.animal_list;

/**.4 lines */

public abstract class Animal {
public abstract void makeNoise();

public void sleep() {
System.out.printin("& = A2 2 L[ CEY);

B




- Dog.java

WY X|SZ2 02| 85, QIE{m| 0| AQ} =

8
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package cse.oop2.ch08.animal_list;

/**.4 lines */

public class Dog extends Animal {

@OQverride
public void makeNoise() {
System. out.printin("& &");
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- Catjava

ARz e 8. AEMO[At =Y S

8
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package cse.oop2.ch08.animal_list;

/**. .4 lines */

public class Cat extends Animal {

@OQverride
public void makeNoise() {
System. out.printin("OFs OFS™);




- Tigerjava

WY X|SZ2 02| 85, QIE{m| 0| AQ} =

8
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package cse.oop2.ch08.animal_list;

J¥* .4 lines */

public class Tiger extends Animal {

@OQverride
public void makeNoise() {
System.ouzprintin("01 = =");

o 2t
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- MyAnimalList.java

6 package cse.oop2.ch08.animal_list; 25 [ public Animal get(int i) {
26 Animal a = null;
8 /[**.4 lines */ 27 if (i >= 0 && i < nextlndex) {
12 public class MyAnimalList { 28 a = animals[i];
13 29 }
7 private Animal[] animals = new Animal[5]; 30 return a;
15 private int nextindex = G; 31 -}
16 32
17 [-] public void add(Animal a) { 33 T public int getNextindex() {
18 if (nextindex < animals.length) { 34 return nextindex:
19 animals[nextindex] = a; 35 }
20 System.out.printin("Animal added at " + nextIndex); 36 }
21 nextindex++;
22 }
23| - }




- AnimalTestDrive.java

WY X|SZ2 02| 85, QIE{m| 0| AQ} =

12
13
14
17
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24
25
26

package cse.oop2.ch08.animal_list;

/**.4 lines */

public class AnimalTestDrive {

/**..3 lines */
public static void main(Stringl[] args) {
// TODO code application logic here
MyAnimalList list = new MyAnimalList();
Dog a = new Dog();
Cat ¢ = new Cat();
Tiger t = new Tiger();

list.add(a);
list.add(c);
list.add(t):

o 2t

B




ARz e 8. AEMO[At =Y S

28
29
30
31
32
33
34
35
36
37

System.outprintin("==0| " + listgetNextindex() + "Of2|
for (int1 = 0; i < listgetNextindex(); i++) {
System. out.printin(list.get(i).getClass().getName() + ":");
list.get(i).makeNoise();
list.get(i).sleep();
System. out.printin();

o] ey
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--- exec-maven-plugin:1.5.0:exec (de
Animal added at 0
Animal added at 1
Animal added at 2
==0[ 30t2] /A LIC}

cse.oop2.ch08.animal_list.Dog:

4g

d= At gL L

cse.oop2.ch08.animal_list.Cat:
OF= OF=
HS At AL L.

CSE_.DDEJZ.chDS.animaI_IiSt.TigerZ
ol=0=

d= At gL L
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A&+ animal_arraylist

6 package cse.oop2.ch08.animal_arraylist;
- AnimalTestDrivejava (1 /2) @ 5
g -] import cse.oop2.ch08.animal_list Animal;
9 import cse.oop2.ch08.animal_list.Cat;
10 import cse.oop2.ch08.animal_list.Dog;
11 import cse.oop2.ch08.animal_list.Tiger;
12 import java.util.ArrayList;
13— Import java.util.List;
14
15 /**.4 lines */
19 public class AnimalTestDrive {
20
21 /**..3 lines */
24 [-] public static void main(String[] args) {
25 // TCDO code application logic here
26 List<Animal> list = new ArrayList<>();
27 Dog a = new Dog();
28 Cat ¢ = new Cat();
29 Tiger t = new Tiger();




ARz e 8%, AEHIO|A F=d S

- AnimalTestDrive java (2 / 2)

31 list.add(a);
32 list.add(c);
33 list.add(t);
34
35 System.outprintin("S=0| " + listsize() + "OF2| LS LICEwWN");
% for (Animal animal : list) {
37 System. out.printin(animal.getClass().getName() + "");
38 animal.makeNoise(); I
=7 anlmal.aleep(];_ ,féj (var animal : list) {
=V System.ouz.printin(); System. out.printin(animal.getClass().getName() + "");
it ! animal.makeNoise();
a2 - } )
animal.sleep();
+ System. ouz.printin();
44 } }




ARz e 8. AEMO[At =Y S

--- exec-maven-plugin:1.5.0exec
==0| 30te] AFLICH

cse.oop2.ch08.animal_list.Dog:

g

= Arg{ gL Lt

cse.oop2.ch08.animal_list.Cat:
OFS OFZ
=S At gL L

c5e_.DDEJ2.chDS.animaI_IiSt.TigerZ
0i=0{=

= Arg{ gLt
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A& pet_interface

- Petjava (2/EHLO|A HQJ)

ﬂm-.lm

13

15

package cse.oop2.ch08.pet_interface;

/**.4 lines */

public interface Pet {

void play();




- Dog.java

ARz e 8%, AEHIO|A F=d S

-]

package cse.oop2.ch08.pet_interface;

import cse.oop2.ch08.animal_list.*;

/**.4 lines */

public class Dog extends Animal implements Pet {

@OQverride
public void makeNoise() {
System. outprintin(" & ")

@Qverride

public void play() {
System.outprintin("#ME 2

o Lok
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- Catjava
6 package cse.oop2.ch08.pet_interface;
7
g [-] import cse.oop2.ch08.animal_list.*;
2
10 [**.4 lines */
14 public class Cat extends Animal implements Pet {
15
16 @Qverride
@ public void makeNoise() {
18 T System.ouz.printin("OFs OFs");
19 }
20
21 @OQverride

@ public void play() {
System.outprintin("' 152 = ofHAM & ZLICEY;
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- AnimalTestDrive java (1 / 2)

package cse.oop2.ch08.pet_interface;

L6 S & B B

import cse.oop2.ch08.animal_list Animal;
import java.util.ArrayList;

10 import java.util.List;

11

12 /**.4 lines */

16 public class AnimalTestDrive {
17

18 /**..3 lines */
21| [-] public static void main(String[] args) {

22 // TODO code application logic here
23 List<Animal> list = new ArrayList<>();
24 Dog a = new Dog();

25 Cat ¢ = new Cat();
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- AnimalTestDrive java (2 / 2)

217 list.add(a);

28 list.add(c);

29

30 System.out.printin("S=0] " + listsize() + "Of2| RUSLIChwn);
(% I for (var animal : list) {

32 System.out.printin(animal.getClass().getName() + "");

33 ariimal.makeNoise();

34 animal.sleep();

35 if (animal instanceof Dog || animal instanceof Cat) {

36 Pet p = (Pet) animal;

37 p-play();

38

39 ({Peté} anirﬁlal}.play(};

40 } |

41 System. out.printin();

42 }

43 - }

44 }
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--- exec-maven-plugin:1.5.0:exec (de
==0| 20t2] AL

cse.oop2.ch08.pet_interface.Dog:
dY

= A 0 gL
dAME 220 HOf gLt
dAMZS 220 HOf gLt

cse.oop?2.ch08.pet_interface.Cat:
O OF=
= At A gL
29 otEH 2 5L
292 steH 2 5L
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