K A&st (Java) @&

4K : superclass ~ subclass ~ is-a

extends ~ super ~ EH

Deitel & Deitel (Java How to Program: Early Objects) 1le, Ch.9

AL FIEN » JERLS U | 5K (Inheritance) TR - AR5 AMIR/ K
% o GRS BRI SEACE 2 B AREA R ; RIATSCR
BB ABIHE -

§1 — > fwlddk

1574 English —HJEhERR BHH | #E
K inheritance HREA BEORIRT AR R - o B BIEUS SO RIMRG. - Java  CHO9
BA75 %
% il superclass / base WA AR R > B A8 7 7 Java = CH9
class
bl subclass / derived | #2ARASHEHAI ~ ATEAIHTAK B B B Java = CH9
class
is-a Bf% is-a relationship TR E—fEAJE ) (Dogis-a Animal) > #7K  Java CH9
FEMR &
has-a Bif% has-a relationship —EYtEN &S —EYPF)  (Car has-a Engine) »  Java CH9
HERENHZ
extends extends HEHEERKNBEET > class F extends R Java | CH9

protected i = protected member = fEHUEHIA public ¥ private : HCL ~ A~ [AIE  Java  CH9
B AT R

FEER method overriding = FREREHERENCANTE (A%EH)  BRR | Java  CH9
hR A
@Override @Override REEI BB ER RS ; A SRR s Java = CHO9
annotation
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11574 English —HJ R BHH

super super reference FaAAERIR S > F super . A3E () PEAYAZRRA Java = CH9
super (...) PRAYAQEMET

Object #8 5l | Object class FRr A BRI A SR 42 toString ~ equals Java = CH9
FITE

IEE3% Vil direct superclass TR extends RUAB—EACKRI (FB—ER2R#ER | Java  CH9
=Wl

§ 2 - BOMEE

CH3 Z&FH @80 - CH8 LIAHIEYHN (this » static ~ #5)  ~ MRRVIIFERSHE =R
HE B SR A BRI )T TAR - R R o E] — (8 58 (superclass) - HAtEIH

extends  AUKE - WLHENPIHIRLEKE - AOED - FRAHIHAER THEZHAR) 5 TENE
) #RoT e

RERBAEN—MEZ  is-a vs has-ac #RRKE is-a (FEHI TR R
BasePlusCommissionEmployee iS-a CommissionEmployee) > FH extends ; #H& (CHS) i
has-a (—@¥F TWE) S—(EYIFF . Employee has-a Date) * FIMHGL o JIET % UM ek
fl—f): TAZ—HMB) B2 AF—EB)

F AR #% (overriding) ¥ super @ FERIAT M ERTERENEARTTE &0
toString > earnings) ’ FEIYREEFRRA ; FHARIE FRRAHE TITHARABMI) »
super. & PEIYACRRAS o BEAE T —4% | FRRHIEMS FE—1TH super(...) IEBERIALER TS
HIEALST o

BT A4 RKH object : BEBIRE extends @ HEFEFIETEE S extends Object ’ Atk
#RAH tostring() ~ equals() ~ getClass() F/7i%; WHEE toString sBVIFFEIHIACYS 3 ©

§ 3 =-FEANH

3.1 1.is-a P& extends : HAJEMGTA 7S50
ﬂ%ﬁ(ﬁ?iﬁ%ﬂﬁéﬂﬁiﬁﬁ&iﬁ%ﬂﬁ@ public/protected }ﬁ%ﬁ o FH extends ﬁ% .
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public class Animal { /] REERI : HBAVER D
private String name;
public Animal(String name) { this.name = name; }
public String getName() { return name; }
public String speak() { return " (EEEE) "; }

}

public class Dog extends Animal { // F48BI:Dog is-a Animal
public Dog(String name) { super(name); } [/ TEIYREZREFHIR1E name
/! BENER getName() ; FUEE

}

// new Dog ("HEBA") .getName () — "FEBA" (4&&ZRAAE)

Dog V25 getName() * AIAEFEN'E— @Rt 248K © AQHMIMW Bk B » TR ERHA -
- —fE TR HAE extends —HER IR (Java BE—4K) ; (HALUERHEK
(A—>B—C) o

HHIFEE UML : 20 =A% T RAERRER (is-a)

CommissionEmployee

- firstName, lastName
- grossSales, commissionRate

+ earnings() + toString()

extends (is-a)

BasePlusCommissionEmployee

- baseSalary (& HREE)
+ earnings() (BE) + setBaseSalary()

3.2 2. protected JkE : - ERHIFHUS ]

private BB TEHIFAS] (K - (HRAEZERIJERIR public 77iAFR) o HEE T E
AP RUBRIRAL > FIHEEE S % protected !
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public class CommissionEmployee ({
protected double grossSales; // protected: B2 + FfH + BEHAUR
private double commissionRate; // private : RH CommissionEmployee BTG

}

public class BasePlusCommissionEmployee extends CommissionEmployee {
public double earnings() {

return baseSalary + grossSales * 0.1; // E¥EF protected B grossSales
}

- ERUBAEHERNAE ¢ public — (FIEMF) — protected — (FIEMF+TEHD — EIEHT
(package-private) — private ©
protected J7{f » {ERUREE (FHHIHIL T RMAL%) © Deitel @i private +
public/protected ] getter “setter * /D E#EFHIK protected ML o AT FIFER IAHAREE -
FRfRZZHIRITAT o

3.3 3. /iiEEEH @Override
FERIT D ERE R R E AN AL (R4~ F285 ~ BEERR]D - WEE
(overriding) o FEIYREF > FHWMER A BV E RS2 MMAED -

public class Animal {
public String speak() { return " (E@&ZF) "; }

}
public class Dog extends Animal ({
@Ooverride /] Bt EREBRXAE
public String speak() { return "JEE"; } /7 BUCARHRZAR
}
public class Cat extends Animal ({
@Override
public String speak() { return "Mg"; }
}

// new Dog().speak() — "JEE" ; new Cat().speak() — "Mg"

© @override EAAH o (HIERUEGRN | EifmESeE [RENAERIIRTTE) - G8AITH
(41 speak(int) ~ Speak()) ~ #waday &HEA » S HIIBE R —EIRZAFEIASHT 575 ~ debug
R
- ER vs Zi# (CH6/8) Hilfrik - BR2 [ FEBIBGE RERIF# AT %) ZEE TRBHN
%~ RRIZES) o

3.4 4. super : FEMALRRAST 15 ~ WY A RS 1
BREERE NSRRI  H super. 50 FFIUHTE R R ARA
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public class BasePlusCommissionEmployee extends CommissionEmployee {

@Override
public String toString() ({
return "[EHE — " + super.toString() /] HEXRRAFE > HRIE

+ String.format ("%n/&# : %.2f", baseSalary);

T super(...)  {BIRHAIEE

public class BasePlusCommissionEmployee extends CommissionEmployee {
private double baseSalary;
public BasePlusCommissionEmployee(String first, String last,
double sales, double rate, double base) {

super(first, last, sales, rate); /] DEREETE—T  FTAREREERIE D
this.baseSalary = base; // B#ta{tB 22 2RI

super (...) R FHIERE FRUE —MRUE (R0 this(...) —HRHEBEREE—1T » W& TREM]
BRE ) o

- ETHEB A TIRE super(...) > Java HENEA super () (FRAYACKE RS [ BIEAET) o Kt
£ SOBR AW 2B ~ A S8R > FRUNELAEES super(...) @ BHIGREESS o

3.5 5. #UK NRUER I Es

ENL IR > BT RN R (LR BUT ¢ SRR s ey o IR ERR
fEELAE EANE SRy

class A { A() { System.out.println("A E#EF"); } }
class B extends A { B() { System.out.println("B E#EF"); } } // BBE super() &
—17

class C extends B { C() { System.out.println("C ZE#EF"); } }
// new C(); HELIER :

// A EiEF

// B EEF

/1 C EEF
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new Dog ("BEEI") MIFWHLEEE + super BETHUE (RETH)
stack heap : —f@ Dog ¥ff

\ID |E
i &S Animal HEHH g7 FuERF

> \\\\\\ﬁ" name = "FEE4" 1. Animal(name)

Dog HIZHRMEL 2. Dog(name,breed)
breed = "tf3"

super (name) % -
REBD SR, B breed,

3.6 6. Object Bl : A BUNAL R AN
{EFERIRES extends IRFEREE S extends Object ° Object TRMLEHEAYIEI AT REBRIN
& toString ¥l equals :

public class Point {

private int x, y;
public Point(int x, int y) { this.x = x; this.y =vy; }

@Override
public String toString() { return "(" + x + ", " +y + ")"; } /1 ENYDE-RFIFRE
@Override
public boolean equals(Object o) { /] B TAR) BREHEE
if (this == 0) return true;

if (!(o instanceof Point)) return false;
Point p = (Point) o;
return x == p.x & y == p.y;

toString() . Object THXIN| ERemsis (R&EFH) ; R System.out.println(ifh) #l7
ERAR T & B BRI URIARA o
equals() : Object M == (LLREF—WMH) ; ZLLABFTHEMESE - ‘&1E2 CHS
l== EEYIF ~ equals EEAB) ZFTLABGZRIR—— string FRAIEER T equals ©

- HE equals B BB —HEE S hashCode (TG HashMap///HashSet AIERE) ; AEEEE

% toString///equals °
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3.7 7. IR RAEAR ~ Ml LS
AOKBRERZ PG o FRERETRAES .
Cis-a— R ¢ TR RSOER o H P RURRE S B AT BRI & (Dog 2

Animal ’> SavingsAccount & Account) ©

- has-a— #l&y (CH8) : T—E¥WHAES—EY) (car INE& Engine ’ Employee N&
Date) ° aRfll has-a &K (car extends Engine) HEERAEL T o

- AHEERHEIA G | HEMEEOR « B EE SRR T EDIISE SRR B A o AR — 2T RE
P&

EELREEEBAEN - Sy TEEHDERE — SRR FAERER  Tis-a AR ERE
Al > ANRE FITH SER o

§ 4 W~ GRILHL API EE

class TJMl extends RIERI { ... } /] BEEHEE (is-a) » REEE—EERSER
protected BB #HAL; // protected: B2 + FiH5l + AEHIR

// 7ZEXE % : public - protected - (package)
- private

@0verride /] ZEBE (BE > FEREREER)
public [BHEEIF] BEC...) { ... } /] BEER - B2 - ELEEE]
super. FiE(...); /7 R 7E =38 A9 A FE R AR AR
super (580 ; /] FHEREEFE—1T : [FIUREETF

/] RBEF Java BEIME super () (US| E05EME
¥)
@0verride
public String toString() { ... } // BE Object.toString » ;:EYMEEN L iFE
@Override
public boolean equals(Object o) { ... } // &% Object.equals tLERBHEZE
o0 instanceof EYRI /1 FlEh o REAREER (BE equals FH)
(BURl) o // [E FEEE : ERER 2R 1 B A

- EHE vs B EHE=TRR > FWEY ; SE=FEH - FFE2E5 -
- R  AETR S super (L) [ this(..) HEERGEMTE T (H2#EE—) o
- W4 | Java —EMERIHAE extends —fEEH] (SMEAREZE > REAW )

§ 5 N~ RS

- {8 has-a 5548 /K . car extends Engine (¥ [2—F) 5|%? ~5#) - NEHGHAMEE
G IVANERS=3 Vg
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- TR private 0L : private THAIBEAE] (4R:EEE) ; BEWEK protected °
FE R public getter /setter ©

- ERIFRAITEEENYE eoverride @ B public String Speak() (KE) HBEFITFH @ G5
i TR TIREE o SCHRAHTEY > 174 BTHEIAET o Il @override #mmeds & 32 % H
$i o

- super (...) BE T 1 PRI T super (.. .) DEEH ERCL - IR ARE o
ANV W2 BARE T ~ FRUNEES super(...) : Java BHEIE AN super O HAEISIER
MG BN T — SRagsh o FIERIZRATE super (HIME3I1BD ©

- JE equals M2WBINIEIES - object.equals HIREUE Object o ; HEK equals(Point p)
AZZH > N2EE (eoverride HEH) ° % instanceof MiE M N o

- A2 RN EA M SRA - H super . BEQ Iy AIPEINHE B A SRRA o

AR RIS EN - N5 TEXREY) MK is-a FROLIEI - S E 580G o 1~
WEE R A ©
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§ 6 N BEHE
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BIRE 1 : extends + 5
Rt Animal® (2 name’ ~ ‘getName()' ~ “speak()’ [ [ (FREEE) 1) BT
7 “Dog’ (T “speak()’ | EE) ) ©fE main’ #—f# 'Dog’ > EIHAFEME o

1. "Animal’ & private String name’ ~ & » “getName()" ~ “speak()’ 2. 'Dog extends
Animal’ > ##TH “super(name)’ » BH ‘speak()’ Ml ‘@Override' 3. ‘main’ & "Dog("HE
") 2 HI“d.getName()' (#&2K) B d.speak()’ (FB%)

public class Animal {
private String name;
public Animal(String name) { this.name = name; }
public String getName() { return name; }
public String speak() { return " (EfEE®Z) "; }

}
class Dog extends Animal ({
public Dog(String name) { super(name); }
@Override public String speak() { return "JEE"; }
}
// fE£ main:Dog d = new Dog("AEEA") ;
// System.out.println(d.getName() + " 3 " + d.speak()); - BIBf &R TE

S8 =7 “super(name) MACKERIR S | BUEN T (FRiEsE) ; BRI @Override
BB TRE G /1% ©

— 10—
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B 2 : super FEIY AL RS 1

T JER| " Person” (‘name’ » “toString()’ Bl ‘name’) 7RI Student’ (Z—fi#
‘school’) ° ‘Student’ & 1F “super(name)” #HAILAH ST » F% “school” ° 7£
‘main’ EIH “Student” ¥t o

1. "Person’ & "protected String name" ~ ##T ~ “toString()" [@ "name’ 2. "Student
extends Person' » & 155 —17 “super(name);’ > F “this.school = school;" 3. B
“toString()" Al “super.toString()* #:#% school

public class Person {
protected String name;
public Person(String name) { this.name = name; }
@0verride public String toString() { return name; }
}
class Student extends Person {
private String school;
public Student(String name, String school) {
super (name) ; /1 WABE—T SR IERERD
this.school = school;
}
@Override public String toString() { return super.toString() + " (" +
school + ") "; }
}
// new Student ("/BE", "HI") - /N (KI)
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586 “super(name)’ WHE—1T ; UAEER “toString” BEAERRA (HE
“super.toString()” AJ) ©

Bl 3 @ =g HE R B IR
ER=JE A< B« C BEEMETHTHCHHAT o /£ main’ new C()" » FARILE H
i ET o

1. 'class A {A() {EN"A"}} 2. class Bextends A { B() { El "B"}}" (@& “super()’ fE5E—
f7) 3. class Cextends B{C() {EN"C"}}" ; ‘new C()" #iti A—B—C

public class ChainDemo {
public static void main(String[] args) { new C(); } // @t :A EiEF / B
EWEF / C BiET
}
class A { A() { System.out.println("A ZEEF"); } }
class B extends A { B() { System.out.println("B ZE#EF"); } }
class C extends B { C() { System.out.println("C ZEEF"); } }

288 - DARTEIR (C->B—A) ; HEEZRETFE (A>B—>C) @ KASREEMTE—
fT5EH “super()” ©
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{5l 4 : protected HRAEAS TR

¥R " Shape” (protected String name” ~ “area()’ [A] *0") BELFHH "Rectangle’
(‘width® ~ “height' > 7% "area()’) ° Rectangle' Bt FHZIQERIN “protected

name’ ° £ ‘main’ EHTHEIE o

1. "Shape’ & "protected String name’ ~ ##F ~ “area()” [0 "0" 2. 'Rectangle extends
Shape’ > % “area()’ A "width * height" 3. FHHI 75 % E# 4 & %A " protected name’

public class Shape {

protected String name;

public Shape(String name) { this.name = name; }

public double area() { return 0; }
}
class Rectangle extends Shape ({

private double width, height;

public Rectangle(double w, double h) { super("4EfZ"); width = w; height =
h; }

@0verride public double area() { return width * height; }

public String describe() { return name + " @& = " + area(); } // HiZH
protected name

}
// new Rectangle(3,4).describe() — %EffZ @& = 12.0

56 . ‘name’ 3% private’ BFEAIFEECRE] (ReEsE) ;=7 super("FEIE") ¥
YRAL AT ©

— 13—
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I 5 : 5 toString ¥ equals

&at "Point” (Cx'~'y') - EE “toString()’ [Hl *(x,y)" ~ 5 “equals(Object)” HtiiHiE
FERAMHE o £ “main” HEREEEAHFEAE - ENH A ELE: "==" B "equals’ BYZEH] °

1. % “toString()" | "("+x+","+y+")" 2. BH "equals(Object 0)" : 4t ‘instanceof” £
7 FEREA S IR x "y 3. "main’ # pl o~ “p2° [FERE 0 B pl==p2" (false ® RFEY
) # pl.equals(p2)’ (true’ WZIF)

public class Point {
private int x, y;
public Point(int x, int y) { this.x = x; this.y =
@0verride public String toString() { return "(" +
@0verride public boolean equals(Object o) {
if (this == 0) return true;
if (! (o instanceof Point)) return false;
Point p = (Point) o;
return x == p.x & y == p.y;
}
public static void main(String[] args) {
Point pl = new Point(l, 2), p2 = new Point(l, 2);

System.out.println(pl + " vs " + p2); // (1, 2) vs (1, 2)
System.out.println("== : " + (pl == p2)); // false (RE¥E)
System.out.println("equals : " + pl.equals(p2)); // true (ABMEE)

14—
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586 . “equals’ 2B Point p° EZEHIFER > "@Override” ) ; W
‘instanceof” E#FEAEZ|IE Point ¥#F € " ClassCastException” ©

§ 7 t > BB

TRl | AFZH S ~ JEEEE - UMM Z 209 NERE

[18E ¥ is-a (#E7K) Bl has-a (BHE)  dfiEEH %A o

[1 &M extends FTJEMI - K2 TR B BHEA ORI KR o

[ ] 1% protected AT FLEIE -~ tHFEMR Deitel A TESHESEH private + getter /setter o
- [1&H eoverride BE 7L > WighifS AR BLZ A ZH o

[1&H super.753%0 PPIUALHRA ~ super(...) PEMRREM T (RBFEE—1T) ©

[ ] s R N TIUBUTIEY (RET18) B o

[ HIET AR K E object * EBE toString #L equals (& instanceof Hi7E) o

— 15—
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