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10. Inheritance in C++

HFESE TYIHE RS — (8 E 2R - B AR B R R R
() > BRI A BEREEAVRE o 8 NG E @ E R S —(E
TR > LRI B A R HIIIRE - KRS R R KRR A RTEHY
FEVEERT Ry INDMEEE T E # (overridden) - BITETERLAE AR - ZEEIRAS
FEEAREEE -

RS E A — T N H B —E A E RV RIMEE A 2
2R A A FEFRESEDNE - BT DA R E R T SR E FiE
HAHYE R B B B - AR EHERADNEE » fEE HEERIE— D& E
FIFHVERI (AR, base class) » &% Fo 4R R AR A1 AR 2 A B B [ oy L
Z {1488 (derived class) °

OISR G E AT R FTA T E R R Bt U & & 4T el Uk
SAERTARERIE > 50T DHECTAE S 2 3E 22 R H B8 E #2 (overridden) » 3T
BN AT R GERERA ) - PU & TR e Y@ I T R -

EORTNRERIEM A Z i FERFAMT AT UECTA S B S B A A2 A HY
B IRE  BEEUA RAER B A ASRINYINEE - I IhRERS 58 ~ BUURIE -
AR > CTAEBRIEE g ISRt E CHYE R S B R & - ST
— A EEEEAA R Z AR A (HE R HA SRR BIML - FrREniy PP
B Ry e o

(I P 4 AR A T A B ST A R B B T T AR SR A8
Bl » S » 917 e+ —(ERTAMERI AT LAG R — (DL RABEACE - 5 Co+ 28
Pl BB E ST SRR A -

CH+igit 7 =fd4 K 75z public- protected £ private » £1{f F Z&K: /144 public
47K (public inheritance) » i fZEER BHH AW AN FE4E K - $1572 public 48K > 174E3E R
(M o AR R AT R > (B2 » ARV IERIAR B UT4E
AP -

EIRPIERIRRE (R - % Tisa, Ml Thas a, BfAZEET ¢ Tis a) BAfAEE
TEHR > UTAEBR 2Pt eI R R B HME © ' has a ) BEARLE SR
BRI 2 P R AR ISR & -
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10.1 Base Class and Derived Classes

— SRR B B AT R S SR R R (HL o — R T 9352 - i
bFEA B AR — T T H R ETTRE - RFERAE F R EAH A - TR
FeAEER MR AES -

TSI E—(EY) (- EIR @ i U BA R R B Z IA K
I — EABRIRIS A S R Z T AR SRR 1 « BT AR R HRR (5 L
b FeA BB AR — TR ISR > SO AR A —E R SR AL -
el PP

AR TEASE ) SO Ry T AR o T OTASER ) SRR T - AT
FRAASE BT AR I BT F40 R

Base Class Derived Class + Base Class Derived Class
Student GraduateStudent MasterStudent
PhDStudent
UndergraduateStudent Full TimeStudent
PartTimeStudent
Shape 2DShape Circle
Triangle
Rectangular
3DShape Sphere
Cube
\ehicle Car
Bus
Employee ContractEmployee
HourlyEmployee
Account SavingAccount
CheckingAccount
Matrix FullMatrix
SymmetricMatrix
SparseMatrix
Element TrussElement
BeamElement
BeamColumnElement
PlateElement
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FRUR AR P e (Y SRS IR AR - — S e AR A » (B EALFY
oRaZRfET > IIEAZREASE Fiéﬁ??%%ﬁ?%ﬁ%ﬂé’ﬂ%z&%ﬁﬁﬂ F BLEHEK
HASRS I T B2 0TS i HE 2

Bi—% 7K (single inheritance) &5 —{E1 74 A2 Ho 48 K B — (R A R
Ko A—NTAFARNAE R T AEEAE R > AT A2 B4R (multiple inheritance) -

Faculty

Administrator ;

UniversityMember ;

/.

Employee

Teache

b

AdministratorTeacher ;

" public K | HIRHALIT -

class Y : public X

{
il 2 BRI A,
public:
Y ECEE T E e R R

Student

GraduateStudent ; UndergraduateStudent ;

A

TA ; RA ;
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OISR G SR EATT R A RV BRI R B etk B (FE R B LR R 2
AHEEPPTAERRIRVEREST - ZFR) > 5 " public K |, HITEMIT » 1485
Z R E AR E B A I FrdE < skHY public B2 protected i & » {HRAE
PEF AU AT 4 2R private & -

G A S ECTESRI P SR B — AR - AlE LT85
JB R EAS R 2 80 > B0 > WA BRI YR AR - T lRe IS e AR 0

BUFTHARERIEEALIAE - BRI AR 1A R Mg i s A Y
HR T ERVEAEESE > B > T B SR A B A A BLES T SR N ER AR R R
FRIA © TP DTSR Z BB T R AE TR R > BIan - Rt e
A Z R BT e = E P T AT AR -

A SRR S S ASERIAGRY public Ak 5 - FTAE G R FE & T4 BRI
B P DUE ST SR P ST S A 26 (overridden) i B A B -+ (5.7 4
THTAEIERINAN 2 BRI TR « $TASERI st B B e - 5 @ Serp
ELE# 7 SEAERI public Bt E - N FBUBHALLET A RINHSY © 2 -
S I Rl 2 BT T T -

LA A ] — B AR I S 2 [ e B RS A ) J 1 A Ty - 4%l puiblic
oRPTE A VERICTAE R 21T - RN IR R E AR P (B LR
S HPRIERT) W REINBIEAN S - He 2 BAEAShIEAEIEE TR
H A7 HURE PR BB AR 2 55 E 52 A ] » AEEASE R 2 V)R T A 2R 2 )
(GNP ZhIe s Vil =) )N e s VillE B =10 e R S

1 - & Manager DL public 47 Employee - Employee* a5 /31 #:/E Manager
Y -

Manager * Mptr = new Manager (.... );
Employee * Eptr = Mptr;

DU R SRR TR R -

Employee * Eptr = new Employee (....);
Manager * Mptr = Eptr;
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10.1.1 Constructor and Destructor for a Derived Class

EASFR 2 e~ R~ B HIE E R T A G RG] -
AHBLTAER R Z A - AR Blrg HIE R T A] DU EAH R
AR~ R - B R ER T

PIEERER AR SRR PRIt - QT
B AT A LR S AR R 2 IR
ASEATEHERE - ST - ARBIREEITIL » A R AS .
SRR -

class Employee

{
string name;
int deptID;
public:
Employee(string n, int d)
{
name=n;
deptID =d;
}
print()
h
class Manager : public Employee
{
int rank;
public:
Manager(string n, int d, intr)
: Employee(n, d), /1 initialize base members
rank (r){} /1 initialize local members
print(); I override “print”
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DTSRI < FEITIVRE P2 ¢ (V)P B R i e =0 AR (b 4K
SRHY base members - (2) Z &S TOTAE R member initializer » (3) & 12 B TS
R YR 2 NAAREEE local members

EEE T R TSECTE SRR R i SR 0 RSAEE
H BRI R A B R ek =X - ST A S E R 2 R B T T A S AR
J7 o (1) 5k local members > (2) 281% 1T A A B 2 i £ ok U R i base

members -

10.1.2 Calling/Accessing the Base Members from Derived Classes

DTSRRI e U B R PRSI 4K B A AR public 24 protected
B B e R R 8 - HHUA R 6 B Ay Ao B s E A s 1 i

void Employee::print()

‘ cout<<name<<” “<<deptiD<<endl,

}

void Manager::print()

{
Employee::print(); /lcalling base member
cout<<rank<<endl;

}

10.1.3 Overriding the Function Members from Derived Classes

HE A ARV B - B A TR R - DT AR R
BEATERIH R S - IRECTA SRR R EICEKET E % » T8 /5 override » H
ORI MVAR T AR R T E S i — AR e R A - e (G E
# o Pl EBIZ print -

Override 10 E > A SIPEOIUFCALE A #7 overridden V=AY B @ R T)E
TSR W0 B print: 858 £ EHEH WFEFIFEASH R private
members > FE75 public = protected AV{FELEL R, °
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T2 EH: oop_ex93.cpp

EEER:

1.

circle 251 2L public #9777 ={4 2K T point #5531 - ST E HERFA circle 7 E
EIVE—1T > B9 )RETEK -

{1435 A1 (circle) & 48 7K Fir A B ARS8 A1l (point) KV B & (X, y, moveTo, distTo,
print..)  (EACTAE BRI ERE Rt FA E R A RINRA R & (X,
y) 0 R T AR B AR RIR A R BRTAA(E » DR RS 0T A
PR > MEOUAS S AR o S HAEIUNERY - 2 A R A R pr =X S ey
HETUTAE R RS = -

C7AE R AT DL E (S FH 48 11 2k HY public =0k & (41 moveTo, distTo) - il
EZRBEBNTAEBEREIH AR (A0 area, perimeter, getR)

TSR AR EFIEAE R 2 B RS WA BB AR Pt ft
AR =N B (A0 getX, getY) » WIEEASEA G A A Lo fFaEk =t > Rl A
R ©

WFRER R EEAREHNIR R E o RETEB RN TR R B E T E &R
(40 print) > AIFAFVEN TSR P EHE S —R =R E - R ER
TEF 0 (B EE T E F BRIV U T A B o B R B AR E
=,

WRH IR B BRI R BRI B2 E R E AN ER
AR A ST IIEE(EI40 print) » FRAPTET DR DA 55 ELE B REEAE R 2
R =R oy > T R — R e =0 PNy s Bl e -
T LT RIS = P Y a9 1% RGN E & H BT I R A
HIfgtger = RIEE - TR ERIEERE R = R R R B R Y
ERlEk SR - hIE TAER SR 4a B A R R ekt - ZRAIRIUNEFY - &
CTAEBERIRRE =SB Ol P T RIS R = -

FE=F: oop_ex94.cpp

EEER:

1.

— TSR R A LUE (E R HAASE R E A - B4 i’k — TR e s
HEASRIVIEEE - 2% > SR EF2E0 I AR 2 HAAH IR etz (7]
2% Z %R RN A 2 8 i e B B fe e i 1) -
BEZ R EARI AT R UTAE SR R T HAS R A B E R EATIRE -
B2 > ARSI ] PUE Ry HATT AR AR » INERAS A B fr A 25h1
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W E S F AV E R 2 Bk FUp & (A0 radius, area)

4. FEELG RHHEARBRINIEREES 2 TE BRI W5 m A R BT
S AKERE - HRBLHAVT Rl B AR —1% - IR0 T4 m
e AT R (150 print) - A BTG aYDIsE (B AE( T area) - Note: B2 [ —
=148 Virtual Function EL#ET -

5. FARBHIAVIEEE - ] o flEHR (cas) BT AR SR HYTEAR - (5 eI 2 F51E
SRIEAECTAIE R YR - BB T AR T By

10.1.4 Casting Base-Class Pointers to Derived-Class Pointers

AR R TR BT A e - R ABRERRE F TRE F
SR > SR AR H R AR A > S IR downcasting - 7%
LR SRR BT Y PR BB BT » AT LAR downcasting i A
Rl I A TA R 5 (IR AR ER B B e TR 3
o

FEF: oop_ex95.cpp
EEER:
1. FEEEMITAVEESE - DL circle 5154 point #7(F > HHFA point ¥4 H &

Z radius £ E 2RI radius THEART EEC IR RS Lt 7 3R E > E e -
IEA 40 R R P S # B 2 R 5 {E S M I B

10.2 Protected Member

EH:

protected Y S PRFEFZE /1Y private BL public gk 5[ » —EAMHRIRY
protected % & - FIHELTAE BRI B A BERAFHL > A0 public 5 & - {Hf
AEA AR - B2 FHFEL > A0 private (2 -

7 " public &K |, HUREILT » ARSI EA KT AR Z B B B EURENR -
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(1) public: FrAERREREELTA SR o] EEAFIUEEAS R public & -
(2) protected: protected £ Rl 4R IE N AVERGELE » T4 REY e/ =R & 8
HH A AT E R R EAYS Y protected & » I HAMER 7 =R AT B R
FAIHHIHY protected F & -

(3) private: BAFTAIEEABRIAVIEN—EE U1 s B RHFHEELE AR
private ¢ & - PTAEHRIE AT AR private il 8 2 fFHL - FTEBEAIHRITE
fE & £y public B¢ protected 7 fEHURHE

LHFEENZE > AR WIEEABER K8 > S AR -

2 FH: oop_ex96.cpp

AR

1. AR ERE =TT EHEY4G(0 protected B E - H—vE R AR HE

A RIAY R -
2. FJRTAERIZ ez & - Bl EREF A HEELFEL protected & -

10.3 public ~ protected and private Inheritance

C++7% public ~ protected i private =fE4E& /5= > {# ] protected £ private
BREIRD R - REER T 25 B RE  INUTEBR 2 IR
E o HERAOE -

2N ERRI TR Z R IR E (GBI /

hZ A 1A R B FEUT R )

25 public 4K protected 47K private 4K

public f% | public/ protected / private /

= A E AL EIRERESEE EIRERESEE

protected | protected / protected / private /

B A E AL EIRERESEE EIRERESEE

private % | hidden / hidden / hidden /

= FIEBEANIARREE Y | FIEEEAITRE | 7 & B E AR A 1R
FHURE 2 FHERE it PR =

FEE: oop_ex97.cpp oop_ex98.cpp oop_ex99.cpp
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EEER:

protected E private 4&5&35 K& Tisa | B4 -

base class T 47 £ direct base class £ indirect base class : direct base class &
ALTASERIE » BIRELL T ¢ 452 5 indirect base class WfiFEA B A TAERER]
FFEARETS € » M CTAEBRI & R 8% a4 - [EFEH direct base class
HoRAKHY -

10.4 Copy Constructor and Copy Assignment Operator for Derived Classes

AR B HE H R ek U H 5 7 T ) T R AKE B A
HIE K 2R WI4a1E base members > EIEOL 40T ¢

class Employee

{
public:
Employee(const Employee& other){........ }
Employee& operator=(const Employee& other){........ }
j
class Manager : public Employee
{
public:
Manager(const Manager& other) : Employee(other){............ }
Manager& operator=(const Manager& other)
{

Employee::operator=(other);
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F2=Ef: oop_ex100.cpp
AR
1. BArrlEEEFIUEASE RS H = HE el S 1 frim A2

BURTAESRINYIE > R PTARRAE R A A (e E 4a 5
REAR 2 FElEE2) » UL HUENIR A RIE -

10.5 Friend Functions in Inheritance

8 F A BRI AR A& ek =R 8 R BT A8 - (B B R RN A 2 A 380
R T EABRIIA R (A = E—8 R 8) » Tt EE R 2 Yt
A EERERER Z V2R ER -
2= EH: oop _ex101.cpp
TR
1. AR REEFFILTASRIEAR private 5 & (radius) » &) FIHEIA

72 circle FYATA > T A2 point HYRHA - #rnl LIS — AR AR A =3 B
HERDRE - RBEERALAZERINREZ — -

10.6 Relationship between Classes

10.6.1 Composition vs. Inheritance

FREA0 Ry public 47K - ARy Tis a , Z4RRHG - BICTAEER Z il
B HECASERI 2 W4 > 5140 Manager "isa; Employee » Car "isa; Vehicle.

AR AR Z P E & - AR "has a) Z & RkEE A - 40 Team
"hasa Person > Car "hasa, Engine > FAERKEE R I > DI ATE MBI AR Z
ITHEREAE -
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10.6.2 “Uses a” and “Know a” Relationship

B T4 REIERY > JERIREEA Tuses a, 1 "know a | {4 - {5140 Person
B Car R4 & B 5% > Bil{% » {H Person nEEEf Car » fi7EL[H] By Person " uses a |
Car Z Fflf% -

Vit LS R 2 B AR 2 MBI H A > F8 R " knows a B (% - B0 Ry

association » FoRPI ] H A EFE IR S SAHRARE - VA0 Thasa ) B0 " uses
a BHf% > HATLL Tknows a5 EAHRE -

10.7 Multiple Inheritance

CH+ 2 JR T AR B 2 A ASE R - st AT AR 0 T AR % B4
A (multiple inheritance) > Hb{eplcias. 2 R - (HEGNETZRARIE -

ZEEENEERRANT R FrAREARREIEER © J & WA

class Derived : public Basel, public Base2, ....

FEF &P oop _ex102.cpp
R ER

1. TAEETHE name BRI E » — (&4 K H Staff » —{#4%KH Student » 2
TA P HEFNEERENERE4E > BEHGERTES T FHERE
A o EGHFATEEZEE > 40 salary B level > HIn] B HEFHL -
EIREAVIS AL A A TA Fid > setDept £ getDept Pz S L -
"isa, iR > WERNZEER > Fl0 TA Z ¥4 ks Student ¥4
] # Fy Staff (% -

4. KEWAEENZEEK » CH+ 2 ZEE KA HARRE > 140 diamond
hierarchies » R EFEH/4E -



