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o F4EE: K. MR
o ZRS5E: BAK. HSRAFERMZEM (polymorphism) 1
Cinterface) . =% (generics)



5.1 FREXR
4% Cinheritance) ittt E AT I IR THLA.

A HARK, AT LU el — D IE R — R, MR — S
A AR R R P HT R

Wk AR — R ENE GRS MiThee U , HRIEREEINE
H ORI ETE CIRES) MThEe (7))

o 2k K T 15 2 2B NFZR (subclass, child class, or extended class)
B kAR 2R FR AR (superclass, parent class, or base class)



5.1 T2RERK
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o Java A ZFFZ EAMK, WIFRAGE K.

fi A 5% 7 extends e P ] — N 5 AR — K1 T 2K

class T4 extends RFK4
{

}
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5.1 FREAE

* EveryclassinJava is descended from java.lang.Object class. If no
inheritance is specified when a class is defined, its superclass is Object.
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5.2 TR 4k A&

1.4k A 52 X

FITIB R4 A 2 2R R R BR BB FIEENE C R R T &
Ak, SR eI RETFIRPEEAHE—F. 298, FREB%H
ARSI R R AR B AN T IR — 2 PR ]

2. TR A Bl —H 1 4k A&

MR FIRMRAEF—RH, BATRERMYA T RXFP AR
privatef{] il R A5 & (Bl: friendly, protected, public) {E A H ik R
A, FFHWERHAE K 7R A Eprivate 1 775 (RBI: friendly,
protected, public) 1E VB CRIT1E. 4k A Al o0 AR 580 7 v BV TRl AL
FRERFFAZE



class Father

{
5.2 T2 4k K 1k int add(int x. int y)
{ return x+y;
}

° [1§W?:] }

class Son extends Father

{
public void changeMoney(int x)
{
money=x;
}
}
public class Example5_1
{
public static void main(String args[])
{
Son son = new Son();
son.changeMoney (5000) ;
System.out.println("son.money: " + son.money);
System.out.printf("son.add(a,b): %d\n", son.add(1,2)); SON . MONey :
! son.add(1,2):




5.2 TR 4k A&

© 3T IRMSCEEAE R — B 4k K I

o WERTERARAER M, A TRR YA protected,

publich¥ R AZ B 5%,
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5.3 TIRMRHIMELFE

o HHTRIMETIREE TR RN, FRIOMWIETEERT
R ARBIIFEANIETT

o WERFRAIRE TR TR W SRR IS Uik, 2R
SR ZHIIRIE T

o 7E: RERMIEHE (constructor) ALl FRLEK.
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5.3 TIRMRHIMELFE

o IR R ?
— RS T R R AR AR OIS R R AR

— REM R EWER A T WAAZE, (HRBEP—F5 (ZhK
RIFRE ) TEATFRNZHIBREE. LFEMprivate il AT &R
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5.3 TIRMRHIMELFE

« TRMBRENFRER

S5 % K are e e | TR E B E T
THEN 5 =¥ﬁ$%ﬁmmAE§ ﬂﬁﬁ@ﬁ%ﬁﬁ%ﬁ
5] TIBRAR I R R A B TR RS X [T

TR R AT PLERAEIX 2 P A7 5 G
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5.3 TIRMRHIMELFE

o TROEXNREMHRE T —ERE, FOVEHTRAIEN RN, K
?%@%ﬁ%@%ﬁ%?Wﬁ?@,@R%ﬁ¢*%ﬁ@ﬁ?%ﬁ%
X J'_\'/\%o

o SCPRIEOUFARQILL, 7 IRTIRE —E D TR MACRE AR, Xy
J7IR AN AT DL ER 0 50 AR AR AR
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5.3 T IRI RIF A IE LI FE

« [#lr]
class B extends A
{
void g()
{
y=y+1;
System.out.println(y);
}
}

class Example5_2

{

public static void main(String args[])

{
B b=new B();

b.g();
b.f();

b.g();

class A

{

private int x=10;
protected int y=20;
void f()

{

y=y+X;
System.out.println(y);
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5.4 B AR S R T VR E

[T

5

1. A AL 5 R RS ek
IR CARSR AR AR ) R A AR &, A 1 2R g SCRIA S [R] 44 H i R
RN, TIPS AN R R .

Within a class, a field that has the same name as a field in the superclass
hides the superclass’s field, even if their types are different. Within the
subclass, the field in the superclass cannot be referenced by its simple
name. Instead, the field must be accessed through super. Generally
speaking, we don’t recommend hiding fields as it makes code difficult to
read.

18



5.4 Ji& 1 A% B BEUe AN 5 VA E

N CIED

class B extends A

{

> int y=0;
public void g()

{
y=y+100;

System.out.printf("y

class Example5_3

{

public static void main(String args[])
{

B b=new B();

b.y=200;

b.g(); //VAATFISH G Tk

b.f(); //VH TR AM 7%

class A

{
— public double y=11.456789;
155 public void f()
{
y=y+1;
System.out.printf("y
(doubLe), yz%f\n")y))'
}
}

(int), y=%d\n",y);




5.4 i 1AL s fRE AN VAR

« 2LHVEET

. ?%Eﬁﬂﬁ%%ﬁﬁ%, TFRBEITHEEE (overriding) SRR ZE &
R 5%

o TRES: TRAEXATTE, HFHRIANTERAE REIRE,
SEABONREL 5 PRI K 7L 58 AR

o U RFIRAEAE ARSI R i vE, DA O Fsuper, AL TH
it supert) %
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5.4 R AL s R Al F iR EE

© [BIF] porpm T aRR ARy

class B extghds A
{
int y=100,z;
——> public void speak()
HERE ({

z=2%y;
System.out.println("I Love This Game");
System.out.printf("y=%d,z=%d",y,z);

public class Example5_ 4
{

public static void main(String args[])

{
B b=new B();

b.cry();
b.speak();

class A

{

protected double x=8.0,y=0.888888;
public void speak()

{

System.out.pri
}

public void

{

Ln("I Love NBA");

y=x+y5

System.out.printf("y=%f\n",y);
}




5.4 B AR SR AN A S

R 7RI BRI AR VAR, SN BESEERE S5 RRI
EARARE, ABSZRr b EA Bk A ) vk, X A
kB EMER 4, BIEZ (overloading) -
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=N ——I—l—‘ » 0. 7
~
5.4 F AR B e T VA B
class A
{
* [ 15151 public int f(int x, int y)
{
return x+y;
}
class B extends A )
{
public int f(byte x, int y)
{
return x*y;
}
}
public class Example5_5
{
public static void main(String args[])
{
B b=new B();
System.out.println(b.f(16,10));
System.out.println(b.f((byte)10,10));
}

23



5.4 1% AR E RNV EEE

« Overloading (B %Y%) means to define multiple methods with the same
name but different signatures.

« Overriding (22 5) means to provide a new implementation for a method
in the subclass.

Overloading 5 overriding ) [X 5l

24
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5.4 B AR SR AN A S

3.9 & i 4 protected (133 — 5 1 BA

— N RAH Fprotected % 71 AR & A1 7 VAR DA ) BTSSR0 ) 21
KAk, LLUIBRZAR T3, CEBMTE, DXECH T, 4B, C
FIDZHRLK 7K T Al protected 5 I A% 5 A1 5 V25 .

WRHADEEDAGHENEE T — SR, Az gaen bl “.”
iz A7 ) 4k A EL E g X B protected4E & Fllprotected /7 V£ H]
B, MEEFS—AHKS, Lnezs, FDRGIET MR, %
XPGOIEIE “.” BB AT Al protected B it AR B Hlprotected 77 VA A BR 40
e
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5.4 1% AR E RNV EEE

— FZEDWprotected il MAZ B 71, UHIRAZE NS4 AR,
Xt FR d1j i) iX Leprotected il i1 AF & A1 7 AR, HEESRFIDISAE[E—
M ELAT LT

— R FEDIIXT L K protected i 71 A% £ B protected J5 V4 7& M AL FE 4%
AR, AAE— EHIBWF)1Zprotected ik i AF S B V) “AH L
5, RIAZE, WRERFAEREFR —MEAH, XTEREEV 4k KT
protected ¥, 71 4% 75 Ml protected /7 V% .

KEERBER—NEF
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5.5 KHE T super

« superXEETFH MM HTE:
— L F 2P {d F superifil FHAQ K B 1A 38 7 1
— TETF-FEH A H super i FH 9% 12 RE il 02 A% 5 A0 7 7%

143 FH super il I S SR AL & 5 7%

o FRAARXREIME T, R, F2un AR AR 5,
WNIE IS IR 38 7 V5 R s B S B FsupersR R s, 1 HosuperihZii /&
TR AP R B —&IEA]
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class B extends A

System.out.printf("x=%d,z=%d\n",x,z);

{
A P int z;
5.5 KEEFsuper s x)
{
> super(x);
zlass A 2-30;
: }
t Xx;
Y
{
{ x=100° > super(); //FILAEHE
) g z=300;
: }
?(1nt X) public void f()
this.x=x; {
y i
}
public class Example5_6
{
public static void main(String args[])
{
B bl=new B(10);
bl.f();
B b2=new B();
b2.f();
}




5.5 KHE T super

o 2.8 H superg A # B i) Rl AR s A vk

o IR IRAIAE TS AR A - SRR Bl R AR B B VA L T DA R OC
¥ Fsuper o
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class A

{
5.5 %%@?SU per f{:lass B extends A igﬁgmz?i
int m=1; {
long () return m;
¢ [ %]+ ] { }

> super.m=10;
> return super.f()+m;

}
long g()
{
> return super.f()/2;
}
}
public class Example5_7
{
public static void main(String args[])
{
B b=new B();
b.m=3;
System.out.println(b.g());
System.out.println(b.f());
System.out.println(b.g());
}
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5.6 finalZk S5final 75 V4

o final AR RERE AR, BIRAEA T

final class A

{
}

o K— R A finalZR— R T2 el E R, B —H— i
1'% fﬁjjflnalji/jé MX N HVEAGEREE (overriding) , BIARREFF
B E 5 SR BRI 4k A& T final 7V
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5.7 X R EER %

o 1XTHRH) LFEM

« Asubclass (1-25) is a specialization of its superclass (3£28); every instance
of a subclass is also an instance of its superclass, but not vice versa.

o RXBREAR T REEE TR, BATH FRBEE MR, LB
AN RIS B SRAR I G

b ]

5

new B();
b; «—— | implicit casting, X FRupcasting.

T 522 6 M A explicit casting ( X FRdowncasting) .

QO C WX
N o W

Ax Eraffldeclared typesEclass A; A% & alffJactual type st class B.
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5.7 X RH AR R

« XM RaRMNRbH LERNR, ﬂ%%i%mﬁ%m*%%¥ el
R, H PR RREEXS RN LB EN )6

TG R AR
TR TR

o BT IRAR AR ER R ik AR

o TRYPKEEG WL

—_

J*ﬁ%a

- X% b

— LERINR A GEIRAE T IEHHE Al SRR AN 5%
— BEERINT R OA] DA TSR Ak AR Rk O Rl 1 AR, AT DA A

R A R B () 7 T
//ﬁ%%%SQ%ﬁ&ﬁ%§<mz

M. . ES)
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5.7 X RH AR R

o ABURERT R ERERIN R SR G R AT INR, XE, ZTER
SMRIAZ T TRIERBEENMIIR .
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5.7 X R FEERS %

class A
{
e [#H+] double n;
int m;
void f()
{
System.out.printf("f(): n=%f,m=%d\n",n,m);
}
void g()
{
System.out.printf("n=%f,m=%d\n",n,m) ;
class B extends A }
{ ¥
int n=12;
void g() <«
{
System.out.printf("g(): n=%d,m=%d\n",n,m);
}
void h()
{
System.out.printf("h(): n=%d,m=%d\n",n,m);
}

} 38



5.7 X R FEERS %

N CIED

public class Example5_8
{

public static void main(String args[])
{
upcasting A 2
> a=new B();
a.n=0.618;
a.m=200;
a.f();

a.8(); R R TTVE (FRESHTE
downcasting
>B b=(B)a;
b.n=555;
b.h();

1)
=
I
s
5
]

ca
] a5

fa 353 5
[ s B s |

a



5.7 X G EAERINT R
¢ TRE QIR QAT I LA IR, TR L
XIS R TR RO, R T — R IERITIRETI

o RTINS U A BATIE Ja TR RS EE 4
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5.8 kK52 &

o MZGEFRPZERIECEMIENTIEYHTREE (overriding) B,
AL AR H ST EEAT N

- i, AR R ALER DI U SRR COYFS T IR
LR E S . TAERAE “ME” P ERE S I
Ll “ME” A,

H—NREIR L2 R, JFHXEFRAES (overriding) | RXIFEH
PFEA T BIRATFE-F R0 B R 5] IR — SRR R A
7, AR TN R — A BN R, IBARXA LB R A
XNHEN LA BEEB ZMES (polymorphism, from a Greek word

meaning “many forms”)
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5.8 kK52 &

* Polymorphism:

— An object of a subclass can be used wherever its superclass is used.

— A variable of a superclass (or supertype) can refer to a subclass (or
subtype) object.

— The JVM dynamically determines which of these methods to invoke at
runtime, depending on the actual object that invokes the method.
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class Animal

{

5.8 K 5ZE void cry(){}

}

class Dog extends Animal

- [#l+] {

void cry()
{
System.out.println("Wang!...");
}
}
class Cat extends Animal
{
void cry()
{
public class Example5_9 System.out.println("miao~~");
{ }
public static void main(String args[]) }
{
Animal animal;
animal=new Dog();
animal.cry();
animal=new Cat();
animal.cr ;
} y() '-.Iarlg! Eom W

} M1 3 Qrer
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5.9 abstractZs

o FHICHE T abstract{E 1M ) ZEFR vabstractsE (AR L) .

abstract class A

{
}



5.9 abstractZs

o abstractZRH I H S fitconstructor (F3id 7775 , I FHprotected (&
WO, BRNRg4 TRAT.

» abstractRARE newla AT EIEXS R, A= AER TR, H7REE
Xﬂ‘%o

o N abstractZIHI AR P Habstract 772, WA H, A IS
M iZ2ER3Eabstract 722 4 Zi S Hlabstract /774, BIEE (override) X
K ffjabstract /7%

o —AabstractZE R OFHRE T HAEMIIGE, AROIIRER) BRI .
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5.9 abstractZs

An abstract method cannot be contained in a nonabstract class (i.e.,
concrete class). If a subclass of an abstract superclass does not implement
all the abstract methods, the subclass must be defined as abstract. In
other words, in a nonabstract subclass extended from an abstract class, all
the abstract methods must be implemented. Also note that abstract
methods are nonstatic.

An abstract class cannot be instantiated using the new operator, but you
can still define its constructors, which are invoked in the constructors of
its subclasses.
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5.9 abstractZs

A class that contains abstract methods must be abstract. However, it is
possible to define an abstract class that doesn’t contain any abstract
methods. In this case, you cannot create instances of the class using the
new operator. This class is used as a base class for defining subclasses.

A subclass can override a method from its superclass to define it as
abstract. This is very unusual, but it is useful when the implementation of

the method in the superclass becomes invalid in the subclass. In this case,

the subclass must be defined as abstract.

49



5.9 abstractZs

* A subclass can be abstract even if its superclass is concrete. For example,
the Object class is concrete, but its subclasses may be abstract.

* You cannot create an instance from an abstract class using the new
operator, but an abstract class can be used as a data type.

50
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5.10 [ [7) 4 &

- HE SR BAE

o« JHRHTS

— AR — DS MEE BRI T

o EI R, R AR

JyabstractZEF fabstract 5%, A1EETTFE F o0 O se B 4eT, e

T T R T 1K EE T

o THEFHR TR

— RS RIFL R S D We SR RS, HEm B — k.
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> public abstract class Geometry

{

5.10 [ [7) 4 & }

public class Circle extends Geometry

> public abstract double getArea();

{
double r;
e [#l+F1/3) Circle(double r)
{
this.r = r;
}
public double getArea()
{
return(3.14%r*r);
}
}
public class Lader extends Geometry

{
double a,b,h;

Lader(double a,double b,double h)

{
this.a = a;
this.b = b;
this.h = h;
}
public double getArea()
{
return((1/2.0)*(a+b)*h);
}
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5.10

I EEGES

[ %51+2/3]

public class Pillar

{

Geometry bottom;
double height;
Pillar (Geometry bottom, double height)
{
this.bottom
this.height

bottom;
height;

}
void changeBottom(Geometry bottom)

{
this.bottom = bottom;

}
public double getVolume()
{
return bottom.getArea()*height;
}
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4 15‘] JavaPD
4 [ src

—— ) 4 B} (default package)
5 10 ] II:[Ij:EE % LEdEF‘ : ’ - [J] Circlejava
* F'illar' J I - [J] Example5_10,java
- [J] Geometryjava

Circle

Pillar wo S . [4 Pillarjava
- = JRE System Library [JavaSE-1.

- [J] Laderjava

« [#]+3/3]

public class Example5_10
{

public static void main(String args[])
{
Pillar pillar;
Geometry geometry,;
> geometry = new Lader(1,1,1);
System.out.println("Lader area: " + geometry.getArea());

pillar = new Pillar (geometry,1);
System.out.println("Pillar volume: " + pillar.getVolume());

> geometry = new Circle(1);
System.out.println("Circle area: " + geometry.getArea());

pillar.changeBottom(geometry);
System.out.println("Pillar volume:

n

+ pillar.getVolume());
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5.11 3%

o JavafNZHRFLZ R ME, BI— PR EEgR A — AR,
kA S Javaf e F R . 5 T E
N T IR AR A, Javafdi TR, — AN PISEBLZ MR

il I < HE Frinterface oK € X — M H . A E XASERTE SR,
73 N L AN B AR

1.8 LG A B 54
(1) #FEAFEN. @l o8 Finterface kK = 1

interface B4 F
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5.11 3

(2) LR

i PR LR & 5 B OE URUTVAE XER 7. 4 PR Rt Ar ik

%E%,Eéfﬁﬁ%%im,%Q,E%W%X&ﬁﬁ%%,ﬂm
_? “;” 7= .

(3) O
— R Ad B 0B Fimplements 75 B SEI— N B2 N2 . SR SE
M0, HEsEAEO4, W

class A implements Printable, Addable
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[ 51-11/2]

class B implements Computable

{
int f(int x)

return x*x*x;

int g(int x,int y)

return x*y;
}

interface Computable

{
final int MAX=100; // constant
int f(int x); // public abstract
public abstract int g(int x,int y);
}

class A implements Computable

{
int f(int x)

return x*x;

int g(int x,int y)

return x+y;
}
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«  [#]+2/2]

public class Example5_11
{

public static void main(String args[])

{
A a=new A();
B b=new B();
System.out.println(a.MAX);
System.out.println(a.f(5)+" "+a.g(1,2));
System.out.println(b.MAX);
System.out.println(b.f(5)+" "+b.g(1,2));
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interface ElectricalAppliances

{

5.12 ¢ [ [A]3f }
class PC ElectricalAppliances
{

public void showTradeMark()

- [#l+] {

void showTradeMark();

System.out.println("PC");

}
}
class TV ElectricalAppliances
{
public void showTradeMark()
{
System.out.println("TV");
}
public class Example5_ 12 }
{
public static void main(String args[])
{
ElectricalAppliances ea;
——> ea=new TV();
ea.showTradeMark();
——> ea=new PC();
ea.showTradeMark(); ™

}
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interface Show

{

N N void show();
5.12 %2 I [A] 1 )

class A implements Show

{
public void show()

- [#l+] {

System.out.println("I Love This Game");

}
}
class B implements Show
{
public void show()
{
System.out.println("I Love NBA");
}
}
public class Example5_13 zlass €
{ bli id f(Show s
public static void main(String args[]) ?u 1c vold f(Show s)
{ s.show();
C c = new C(); }
c.f(new A()); }
c.f(new B());
} I love This Game

} I love MNBA
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public interface Geometry

{

5.12 T [A] 32 }

public class Circle implements Geometry

public abstract double getArea();

{
double r;
e [#l+F1/3) Circle(double r)
{
this.r=r;
}
public double getArea()
{
return(3.14%r*r);
}
}
public class Lader implements Geometry
{
double a,b,h;
Lader(double a,double b,double h)
{
this.a=a; this.b=b; this.h=h;
}
public double getArea()
{
return((1/2.0)*(a+b)*h);
}
}
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TH 7] %

[ %51+2/3]

public class Pillar

{

Geometry bottom;
double height;
Pillar (Geometry bottom, double height)
{
this.bottom=bottom;
this.height=height;
}

void changeBottom(Geometry bottom)

{
this.bottom=bottom;

}
public double getVolume()
{
return bottom.getArea()*height;
}
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4 1;_—‘,1- JavaPD
4 [ src
—— - Lader area: 1.0 + 8 (default package)
5'12 = ﬁjrﬁ Pillar volume: 1.8 - 1] Circlejava .
. _ - |J] Example3_14 java
Circle area: 3.: . [}] Geometryjava

Pillar volume: 3.14 - [) Laderjava
- [J] Pillarjava

o [15”%3/3] . =) JRE System Library [JavaSE-1.

public class Example5_14
{

public static void main(String args[])
{

Pillar pillar;

Geometry geometry;

geometry=new Lader(1,1,1);
System.out.println("Lader area:

n

+ geometry.getArea());

pillar =new Pillar (geometry,1);
System.out.println("Pillar volume:

n

+ pillar.getVolume());

geometry=new Circle(1);
System.out.println("Circle area: " + geometry.getArea());

pillar.changeBottom(geometry);
System.out.println("Pillar volume:

n

+ pillar.getVolume());
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o WA LIFabstract 74 JEabstract 7k 2 H AT LA
abstract 7 V£

« WREPHUAHEE. ZE; ZHOPTATUAEER

interface 58 2l ¢

Variables Constructors Methods

Abstract class  No restrictions. Constructors are invoked by subclasses through No restrictions.
constructor chaining. An abstract class cannot be
instantiated using the new operator.
Interface All variables must be No constructors. An interface cannot be instantiated All methods must be public
public static final. using the new operator. abstract instance methods
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5.14 i R K 58 Oy Lb B

A superclass defines common behavior for related subclasses.

An interface can be used to define common behavior for classes (including
unrelated classes).

Design Guide

In general, a strong is-a relationship that clearly describes a parent-child
relationship should be modeled using classes.

A weak is-a relationship, also known as an is-kind-of relationship, indicates
that an object possesses a certain property. A weak is-a relationship can
be modeled using interfaces.
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5.14 i R K 58 Oy Lb B

* |Interfaces are more flexible than abstract classes, because a subclass can
extend only one superclass but can implement any number of interfaces.

* However, interfaces cannot contain concrete methods.

* The virtues of interfaces and abstract classes can be combined by creating
an interface with an abstract class that implements it. Then you can use
the interface or the abstract class, whichever is convenient.
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[ 51-11/2]

A)

|

Z

<
<

class A

{

int x=10,y=10;
A2 a2; // HSMIRRHANEERE XS, 1E NIRRT

A()
{
a2 = new A2();
}
void f()
{

System.out.println("A");
a2.speak();

} /
// 1inner class

class A2
{

int z;
void speak()
{

}
void g()

{

System.out.println("A2");

z=x+y; // SMREH AR EEN TR PR E R
System.out.println(z);
£Q); // WEREPRITTER] LA A S A 072

81



5.15 N2k

«  [#]+2/2]

public class Example5_15

{
public static void main(String args[])
{
A a = new A();
a.f();
a.a2.g();
}
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{

abstract class Student

abstract void speak();

}

class Teacher

[ 15151 {

void look(Student stu)

{

}
}

stu.speak();

public class Example5_16

{

public static void main(String args[])

{

EETESY _
RiStudent )2 4K

Teacher zhang = new Teacher();
zhang. look(
new Student()

{

void speak()

{
System.out.println("ZEEZFEFHI777%") ;
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interface Show

{
public void show();
- [#l+] }
class A
{
void f(Show s)
{
s.show();
}
}
public class Example5_17
{
public static void main(String args[])
{
A a=new A();
a.f(
= new Show(){
public void show()
[ 44 RIS, { s .
B S T4 11 Show [ 2 [ 2544 . System.out.println("XELH 7 EZTHIEEFE");
}
})s
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try
{

}
catch(ExceptionSubClassl e)

{
}
catch(ExceptionSubClass2 e)
{

}
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5.17 2R

public class Example5_18

- [#l5] A

public static void main(String args[])

{
int n=0,m=0,t=0;
try{
t=3;
m=Integer.parseInt("2");
n=Integer.parseInt("1s"); // Exception
System.out.println( " Z /X G =HH");
}
catch(Exception e)
{
System.out.println("Exception”);
n=1;
}
System.out.println("n=" + n + "“,m=" + m + ", t=" + t);
Exception }

n=1,m=2,t=3 i
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e

class MyException extends Exception

~

String message;
MyException(int n)

{

}

public String getMessage()
{

}

message = n + ": not a positive number";

return message;

}

class A

{
public void f(int n) throws MyException

{
if(n<o)

{
MyException ex = new MyException(n);

> throw(ex); // WHR®E, SRITIEFHIPIT

}
double number = Math.sqrt(n);

System.out.println("square root of "+ n +

",

n

+ number);
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public class Example5_19

{
public static void main(String args[])
{
A a=new A();
try{
a.f(28);
a.f(-8);
}
catch(MyException e)
{
System.out.println(e.getMessage());
}
}
}

square root of 28: 5.291562622129181

-8: not a positive number
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class A<E>;
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o RZAREHISARARG IS ISR e e 2Rk, R R A BN A R

class Chorus<E,F>

{
void makeChorus(E person, F instrument)
{
person.toString();
instrument.toString();
}
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2.8 2 RS WX R

R AR . AN RN, AR E R A ] Az B 52
PR,

Chorus<Student, Button> model;
model = new Chorus<Student, Button> ();
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«  [#]+1/2]

class Chorus<E,F>

{

void makeChorus(E person, F instrument)

{
person.toString();
instrument.toString();

}

}
class Singer
{

public String toString()

{
System.out.println( " 4F —4EFEHIKFIIE") ;
return "";

}

}
class MusicalInstrument
{

public String toString()

{

System.out.println("[3 35 6116/5 56 5-[");
return "";

}
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«  [#]+2/2]

public class Example5_260

{

public static void main(String args[])

{
Chorus<Singer, MusicalInstrument> model = new Chorus<Singer, MusicalInstrument>();
Singer singer = new Singer();
MusicalInstrument piano = new MusicalInstrument();
model.makeChorus(singer, piano);

}
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«  [#+1/3]

class Cone<E>

{
double height;

E bottom;
public Cone(E b)

{
}

public void computeVolume()

{

bottom = b;

String s = bottom.toString();
double area = Double.parseDouble(s);
System.out.println("Volume:" + 1.6/3.0*area*height);



class Circle

{
N N double area,radius;
N | ) 3
5.18 YZ@%@ Circle(double r)
{
radius = r;
}
* [1§W%12/3] public String toString()
{
area = radius*radius*Math.PI;
return "" + area;
}
}

class Rectangle

{

double sideA,sideB,area;
Rectangle(double a,double b)

{
sideA=a;
sideB=b;
}
public String toString()
{
area = sideA*sideB;
return ""+area;
}

104
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« [#]+3/3]

public class Example5_21

{

public static void main(String args[])

{

Circle circle = new Circle(1);

Cone<Circle> coneCircle = new Cone<Circle>(circle);
coneCircle.height=1;

coneCircle.computeVolume();

Rectangle rect = new Rectangle(1,1);

Cone<Rectangle> coneRectangle = new Cone<Rectangle>(rect);
coneRectangle.height = 1;

coneRectangle.computeVolume();
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interface Computer<E>;
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interface Computer<E,F>
N
Nan: ] 2 PZILEs I8 void makeChorus(E x, F y);
5.18 Y242 }
class Chorus<E,F> implements Computer<E,F>
. {
[1§W§:1/2] public void makeChorus(E x, F y)
{
x.toString();
y.toString();
class MusicalInstrument ) }
{
public String toString()
{
System.out.println("[5 6 3-[5 17 56[");
return "";
}
}
class Singer
{
public String toString()
{
System.out.println("FEMHIHIR, F o] ZHI5 Z") ;
return "";
}
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«  [#]+2/2]

public class Example5_22

{

public static void main(String args[ ])

{
Chorus<Singer, MusicalInstrument> model = new Chorus<Singer, MusicalInstrument>();
Singer singer = new Singer();
MusicalInstrument piano = new MusicalInstrument();
model.makeChorus(singer, piano);

}
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5.18 72 2%

e Generics is the capability to parameterize types. With it you can define a
class or a method with generic types that can be replaced with concrete
types by the compiler.

* The key benefit of generics is to enable errors to be detected at compile
time rather than at runtime.

* Ageneric class or method permits you to specify allowable types of
objects that the class or method can work with. If you attempt to use the
class or method with an incompatible object, the compiler can detect the
error.
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