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P13.1 tabtenn0.h P13.2 tabtenn0.cpp

1. class TableTennisPlayer
P13.3 usettO.cpp 2. 4
. 3. private:
u }A—ﬁ\éé;f[@’_:t.':lj%—ﬁ\gé 4, string firstname;
BB S et
o IR TR FIRAE S 7. public:
. 8 TableTennisPlayer (const string & fn = "none",
- ggéTableTenmSPlayer 9. const string & In = "none", bool ht = false);
- BFERRKEFHRESREE 10, void Name() const;
: . . 11. bool HasTable() const { return hasTable; };
[ ] * ’ ’
Strmg §1t0har’ ﬁﬁ%ﬁi% 12. void ResetTable(bool v) { hasTable = v; };
c ISR H, KAKEVIELSIER 13. };

TableTennisPlayer: :TableTennisPlayer (const string &
fn, const string & 1n, bool ht) : firstname(fn),
lastname(1ln), hasTable(ht) {3}


SourceCode/Chapter13/01-tabtenn0.h
SourceCode/Chapter13/02-tabtenn0.cpp
SourceCode/Chapter13/03-usett0.cpp
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P13.4 tabtenn1.h P13.5 tabtenn1.cpp P13.6
usett1.cpp

= #hRE — N2 RatedPlayer
- B e AELLEPALL

= RatedPlayer M\ TableTennisPlayerZ 7
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10.
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. // simple derived class

class RatedPlayer : public TableTennisPlayer

{
private:

unsigned int rating;
public:

RatedPlayer (unsigned int r = 0, const string & fn
= "none", const string & 1n = "none", bool ht = false);

RatedPlayer(unsigned int r, const
TableTennisPlayer & tp);

unsigned int Rating() const { return rating; }
void ResetRating (unsigned int r) {rating = r;}


SourceCode/Chapter13/04-tabtenn1.h
SourceCode/Chapter13/05-tabtenn1.cpp
SourceCode/Chapter13/06-usett1.cpp
SourceCode/Chapter13/06-usett1.cpp
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private:

public:

balance:

double Balance();

class Overdraft :

BankAccount object

' no direct access:

' public: :

---------------------------

balance:

double Balance(); =—

private:
maxLoan:

publié;

L —

I

Overdraft object

VCG
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public BankAccount {...};

private balance
member inherited
but not directly
accessible

public member
Balance () inherited
as a public member

value of balance
member indirectly
accessible via inherited
public member function
Balance()
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- REEBEERLQF AN
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derived-class constructor passing arguments from the derived-class
constructor to the base-class constructor

Overdraft::0verdraft(const char * s,_long an, double bal,

double ml, double r) : BandAccount(s, an, bal)
{

}

base-class constructor
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P13.4 tabtenn1.h P13.5 tabtenni1.cpp P13.6 usett1.cpp
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SourceCode/Chapter13/04-tabtenn1.h
SourceCode/Chapter13/05-tabtenn1.cpp
SourceCode/Chapter13/06-usett1.cpp

1.4 REXRMBERZ BHX R VGG
CEETHRE—RAR, RERTREN - ERHTERBROER

TRITR - HEfestai B, REERELSE
. HEIRE A — - [EAEFERERNERA]

R K R KT . RANGE KT S I LR 24 JRAE 263 | A Fni5 5t
.« —RRXT R BE L R AR R B - [EEESE, BAERELOIMS, AL, &

KIFRA AR E LT RA ]

- BRI R A —ERIRELITR
- — RIS R A BES AAF AT R F

PR RAEE—RNR. EAHITE
REEHEIE R | o
. TableTennisPlayer player("Betsy", "Bloop", true);
¢ %gg:}%ﬁ', E.'?E'ﬁ?ﬁﬂi?éiﬁ% RatedPlayer &rr = player; // NOT ALLOWED
. %%%IFH ﬁI%IFHiJ[’E’EE%éXT}?& RatedPlayer *pr = &player; // NOT ALLOWED

RatedPlayer rplayer1(1140, "Mallory", "Duck", true);
TableTennisPlayer &rt = rplayer;

TableTennisPlayer *pt = &rplayer;

rt.Name(); // invoke Name() with reference

pt->Name(); // invoke Name() with pointer
10
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10.
11.
12.
13.

14.
15.
16.

void Show(const TableTennisPlayer & rt){
cout << "Name: ";
rt.Name();
cout << "\nTable: ";
if (rt.HasTable()) cout << "yes\n";
else cout << "no\n";

}

TableTennisPlayer player1("Tara", "Boomdea", false);
RatedPlayer rplayer1( , 'Mallory", "Duck"”, true);
Show(player1); // works with TableTennisPlayer
Show(rplayer1); // works with RatedPlayer
RatedPlayer olaf1( , 'Olaf", "Loaf", true);
TableTennisPlayer olaf2(olaf1);

RatedPlayer olaf1( , 'Olaf", "Loaf", true);

TableTennisPlayer winner;
winner = olaf1; // assign derived to base object

11



VISUAL COMPUTING GROUP

g : is-akHR



> is-ak &

2 4k is-axF VCG

UUUUUUUUUUUUUUUUUUUU

" has-a
- FEFREEKR, BEG/EaXAR. FELXEIKREA
c BFEEHARBKR. AL, KRPEIREFE. BALNEEEE XA
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- BEE—MHERBKR, ATRAMFruit 25JRE HBananaZt
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- [IBE/] EFRE (virtual)
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P13.7 brass.h P13.8 brass.cpp P13.9 usebrass1.cpp
= E MRAE 2L

" SLHETT R
» TEE A R AR R A
" RIREETI R

- BEXR (MAZEEEGIA) ERB, REERERERFE
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- R R EIREHARKSI R ESE
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« AJLARINX frithdelete B 2455, 514 EfiRIdelete!TA
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" RBCERE, ERABNEERBEOERABNEFmE, EFEEAOLIE)?

class cls{};

class deri : public cls{};
cls obj; obj.Fun();

deri obj2; obj2.Fun();

« Fun()Z|/E 21~ ek % ?
o IRIFERIFIRABE AR HOE AR AT E R BRAEIR, R E &SR (binding)
%,uﬂaééﬁ(statm blndlng)
s EHEFIIEPHIT Gem) BIBRRMFR ARSEAYR , XA FEREK YR (early binding)
o z\jj,uﬂaééﬁ(dynamlc binding)
 URIFEES AN FIE R PR E R B B X 5
- (a0, ARRBRELRIEST, R REMIATEsHEmBRALE]
- RIS E R BE B AR F B ITINEFIERER AR, FRANSEKSE, XIRAREAELYw(late binding)
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= BEpy5|HEiEEr, AISIRIRELETR
« P ITE LRI
CRERNRHELTRA, FRELIRGIFEHR
(upcasting). 1z ZEis-ax RZHI—EB5
= BRH55t/5 |, HRAIREXIEF/5IH
* [O) T~ 5&l¥%# (downcasting)
o IRE R PETIEBIE/RE, TREMATESL

 ERE XTI AR E RS HAYR HOH
B, #17 (B35X) [ L4k

« HRFEEE5IH, FBEELTNRIKE LR,
Lr]}qQAFE?fﬂZ_J\.?r.éﬁz FHTEEEZQtLHJAH;ééﬁ%

class Employee

private:
char name[40];

publié;
void show_name();

ciass Singer : public Employee

{
publié;

void range();
b

Eﬁﬁloyee veep;
Singer trala;

see upcast—implicit type cast allowed
Employee * pe = &trala; -«
Singer * ps = (Singer *) &veep; «——— downcast—explicit type cast required

I:J!::‘ : >show_name () ; < Upcasting leads to a safe operation because
a Singer is an Employee (every Singer

ps->range();
\ inherits name).

Downcasting can lead to an unsafe operation
because an Employee isn’t a Singer (an
Employee need not have a range () method).
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REFEFRITASSEZERYN, TEREN
- B EE
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= EEREALH(FRiFEREM): BERENE
s BN LEE—PNERBEE
- BT : — N, AT EEE Rt
[#Rid T B3]
c BAOWREM T — R R, — MBS
o A AR ES (virtual function table, vtbl)
[#ri2 T RETE R AE]
 AEIXTRH [$EEERERY] 558D
« HRIR
- BRI FRIEFHIEmE A E R b it 7=
o« TRE IR
- NRIRE LR E T ERBBIHFTEX
BHENXE R
IZIRERE THER R

class Scientist{

{

char name[40];

public:
virtual void show_name();
virtual void show_all();

}-
ciass Physicist : public Scientist

{

char field[40];

public;
void show_all(); // redefined
virtual void show _field(); // new

s

address of address of
Scientist::show_name() Scientist::show_all()

Scientist virtual

| 4064 | 6400 | function table

__» 2008 L .
table Physicist virtual
address% | 4064 | 6820 | 7280 | function table

2@%/’ 1‘
address of address of address of

Scientist::show_name() Physicist::show_all() Physicist:show_field()
(function not redefined) (function redefined) (new function)

l Scientist object with hidden

| | Sophie Fant | 2008 pointer member vptr, which

name vptr points to Scientist virtual
function table
| | Adam Crusher | 2096 | nuclear structure | Physicist object with hidden
name vptr field pointer member vptr, which

points to Physicist virtual
Physicist adam("Adam Crusher", "nuclear structure"); function table
Scientist * psc = &adam;
psc->show_all(); —_— . ) o
1. Find value of psc->vptr, which is 2096.

2.Go to table at 2096.
3. Find address of second function in table, which is 6820.
4. Go to that address (6820) and execute the function found there.

22
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- Bl 2R —DMFRIER, Eit, FrEEREEME, T UMElipse3dsik4 H CircleZ
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 MEllipse#Circle3s s HE1RYLL

i CircleFnEllipse g

—i‘_ﬁ {E AT LA F 2 246 5T BB RIRTEIECircleFEllipsext &, BIRJLUER 55

REFEABCH R LRI R %Y, m)(}ﬂz
V|rtual void Shape::Draw()=0

= ABCHt

&) BB AN R IRGFRVRIR T3 0%

L Shape, %X L4FMHMEI—MNABCH ., AFMNIZABCIRE

"\WEZVER—1EERHANZED, M ABC REBMIISRIBIRE M
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P13.11 acctabc.h P13.12 acctabc.cpp P13.13 usebrass3.cpp
= BrassFBrassPlus
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SourceCode/Chapter13/11-acctabc.h
SourceCode/Chapter13/11-acctabc.h
SourceCode/Chapter13/12-acctabc.cpp
SourceCode/Chapter13/13-usebrass3.cpp
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CBRAEIET S ERY . ABCHEE ARG, S
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- —FRERERBEIAS, MRERIHRMBEER, WREERLT WA EERNIERIT A RERE,
XA ERIR T AN, SREEER

* [ LUIFABCEER— MW Ik ie iz 0. ABC Bk EMNREXBEHAERH—E
{#RE B EABCIR ERVIZE AN
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R AREIE “BONE” , HIRMABCIREREFBAGEE DX IFABCIEERITIRE
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0 AE WAl 7 fE fiE
[ Ak R 51 7 AE Ak
> fiE i 7 AE AE
op= fE (B3 £ fig AE
new fig S AL e 3 void*
delete fig Al - e void
HAthiz BAF fiE = e fiE fE
oA AR 51 fiE %5 7 AE AE
R IT = RIG @ = AE
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