CS 1502H B FigitBR 57k (CH+t)

Chapter 10. gl|iE a9 8 (2)

PRI
LEREARF
2025FFKZE




B SRS SR E Y
- CH, MR —HBE KN ETRRGPER, EFEEE M
AW

REIIANG R, CHREABEMY, mimtXEMHaERE.
%DW§7K;FU_7F: E/]?&ﬁﬁlj*i:ﬂ%7§ﬂ:uo

e C++A% (class) ENMHES R
MCE|C++AIIR AL




- FABFE R (private): BREH IR R & H0E F
. AR (public): SMBEMAIER, KxEED
c AERAEITREE—1ED, ZHAREETLY




£ 10E gIEFHAIRE

o« FTHIEHE LR
« J5 () MEX
« WRAEH
. ﬂ%ﬁ'ﬁf’]ﬁ 53
5(19? 'ﬁconstﬁh e

. ﬁrﬂﬂ%ﬂ%i&ﬁ




REWRPXR: KBESTSMXR




FRBE X
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XISEX
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90: DoubleArray arrl, arr2, *ap;
static DoubleArray array[10];

ERSENSXIR
Rational *rp;

rp = new Rational;

rp = new Rational[20];

delete rp; 8¢ delete [] rp;




X SRHYE
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XIGHEE-> BIRR RS

XigE RRRHE (SREHR)
XISHEEH-> MAESE (LFFsHF)

g0 arrl.storage

rp->num
arrl.insert(5, 3.7)
rp->add(r1, r2)
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#include <iostream>
using namespace std;
#include "Rational.h" //{E F GIE &2
int main()
{ int n, d;
Rational r1, r2, r3; /IEX =N EEH LT R

cout << "“IBHINFE—NEEH (HFM7HE) : "
cin >>n >>d;
r1.create(n,d);




BIEMEREHR

cout << "IBHMINE_NEEH (HFHaED)

cin >>n>>d;
r2.create(n,d);

r3.add(r1, r2); [IFITr3=r1+r2
r1.display();

cout<<"+"

r2.display();

cout <<" =71

r3.display(); cout<<endl;

r3.multi(r1, r2); [ 1Tr3=r1*r2
r1.display();

cout << " *"; r2.display();

cout << " ="; r3.display(); cout << end];

return 0; }



BEHEREH
cout << "IBMINE_NBEH (HFMaE) :

cin >>n>>d;

r2.create(n,d); e P U
BWMANE—IEEH (FaE) - 16
BWMANE_NEEH (FaE) - 16

r3.add(r1, r2); [FAATI3=r1+r2 1 /6+1/6=1/3
r1.display(); 1/6*1/6=1/36
cout <<" +";

r2.display();

cout <<" ="

r3.display();  cout<<endl;

r3.multi(r1, r2); [ 1Tr3=r1*r2
r1.display(); ();

cout << " *"; r2.display();

cout << " ="; r3.display(); cout << end];
return 0; }
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rl.num =r2.num
rl.den = r2.den




EiELE, NREFEBFEXAZHNRGERS HlI, EXTINTHEEBENIXIR
ri 23, eMWMESAN/2. 1/3f01/4, NEREFIRZTE

num: 1 num: 1 num: 1
den: 2 den: 3 den: 4
create() create() create()
add() add() add()
multi() multi() multi()
display() display() display()
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cATHRER, CHR, FREZETZDIXNR, RARBENF
AE—1EIx, MAEXNREE

num: 1 num: 1

num: 1

den: 2 den: 3 den: 4
create()
add()
multi()

display()
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cATHRER, CHR, FREZETZDIXNR, RARBENF
FRE—TEIEX, IENREE

num: 1 num: 1 num: 1
den: 2 den: 3 den: 4

create()

add()
multi()

display()

[B)E: AR R AT FIIE AR VR B BUE B R R X R AV ER AR
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cATHRER, CHR, FREZETZDIXNR, RARBENF
FRE—TEIEX, IENREE

num: 1 num: 1
den: 2 den: 3

—~—

create()

add()
multi()

display()

AT SR IX Mg
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cATHRER, CHR, FREZETZDIXNR, RARBENF
FRE—TEIEX, IENREE

num: 1
den: 3

)

create()
add()

multi()
display()
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B ARYEBE - RBOERZARBENESRSthis, 505 E1EHK
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« QN BR X
void create(int n, int d) { num =n; den = d;}
ZERmER, KIREREA

void create(Rational *this, int n, int d) { this->num = n; this->den = d;}
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BN REHEE — N EBIERAER IR Sths, f5EYaTiEBERKR
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« Q0% 2R &L
void create(int n, int d) { num =n; den =d}
ZHFER, EFREEE A
void create(Rational *this, int n, int d) { this->num = n; this->den = d;}

LBI X SRF ARG R, miEesS AN SR AT {EZE F2 S this
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#include <iostream>
using namespace std

class Student {
1nt age,

Etudent(lnt n) {
/]

[
4

'this—>age" refers to the data

member KeiE

this—>age = n; this_pointer.cpp

<< this—->age << endl;

| S AN constAE R BAIRTA,
1.displ : =~ E\D'\LZ@%ZZ:%EQ SRRV R T E

d : https://www.geeksforgeeks.org/cpp/const
‘?—%ta%ﬁpé?y -member-functions-c/



https://www.geeksforgeeks.org/cpp/const-member-functions-c/
https://www.geeksforgeeks.org/cpp/const-member-functions-c/

class Student
private:
string name;
int age;
public:
/ Cons ructor with parameters having the same name
tu ent ?Frln name, int age
1s used to d15t1ngu1sh between class
members and constructor parameters
his—>name = name;
thls —>age = age;

}

// Member func%}o? using 'this’
void introduce
cout << "Hi, I am " << this—>name

<< " and I am " << this->age <<

years old." <<
endl;

}

é/ Returnlng current obJect $51ng 'this'
tud nt& olderBy(int years)
15 >age +_ years;
return this:
¥ ’

int main() {

nltlai 1n%roduct10n
crea age and reintroduce
?z) 1 )

I
lder y 1ntroduce%

turn

(]

KEEiET

this_pointer-advanced.cpp
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| IR PEYE AR
a5ty (constructor and destructor)

» TEFAMAEEXFRAE, XREMAED? fAmHE?
BEAERISRES R —REL, 1L EEE X ISR ESHUTIZERES
X EREFR /DS RS

B, BNENSRET (EW) RiEEETFEM, FIRZIIES— T REL,
LT B ENRIB TR TIZEREY

X EREFR /IS RS

MINE BREA AT R EUE R TARHY PR R BRI EY




XTSRRI E R

HWES5#H# (constructor and destructor)

s KA R, EXENHEILETREER-

 WREHLTE, FEERARAIE (540
deletezgii5sT =)

- MIIa L AR 8 A P SR &R 7148

REBENG, EEEER, AN RER
LB 3 [E 4




O MR E AR
WiES5#H#y (constructor and destructor)
« M R AT R M R S TR B R R

- MNERE: XWEIEE RFHFTHIIRNL,
fExF iR A (initialize ) Bt B BIE 1T -

- ITHR S EEIE, MBEMOREITRENEEE.
X g (release) B B #1iE1T

[ RIFNE] Microsofts& T4 oR £ 44

https://docs.microsoft.com/zh-cn/cpp/cpp/destructors-cpp?view=msvc-170
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 g[IDoubleArrayzKEEH — Mg K 4L
DoubleArray(int Ih, int rh)

{ low =1h; high =rh;

storage = new double [high — low + 1];

HEZRinitializeeREE S, EXK Ba1EFE

s EXNTRES, MIEEMERULS
DoubleArray array(20, 30);




* Rational K1&E R E ] & X A
Rational(int n1, int n2)

{ num =n1; den = n2; ReductFraction();}

s EXXRE, $5ESES., 5] Rational r(2,7);
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s BETHERME, WRENX:
KEZNWNRE (E5FK) |

s MBEEF—IWERPBEZEESHR, ATH:
g WHRA;




w i E BRIRationalZR i) #31E 5 £

« Rational(intn1 =0, intn2=1)
{ num=nl;den=n2;
ReductFraction();
}
RARERAT, WENE—TMEAONFEHY. LT, EX
Rational r1(3,5),r2; //r1 EEBIERE, 2Rt 2 IEAAAY
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« Rational(int n1, int n2)
{ num = n1; den = n2;

ReductFraction();

Rational r1(3,5), r2; //r1=RRIERE, r2E AR
#F:. —BEFEEXNHERY, REEaBERBIEEL

S
o
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%, = 2
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» ISR EWUESRESIE

p = new DoubleArray(20, 30);

b=

fRSTEL
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(initializer list)

s WIER AT BEHAE 2L AASWERBNELTIE

s (TARWIRILTIR: BRHBLMEHFZzE, ESHEL, ES
ﬁpﬁlﬁgm&g~

finDoubleArrayRI#iE R A 5§ 75
DoubleArray(int In, int rh) : low(lh), high(rh)

{ storage = new double [high -low + 1]; }
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Reference: https://www.geeksforgeeks.org/cpp/when-do-we-use-initializer-list-in-c/



https://www.geeksforgeeks.org/cpp/when-do-we-use-initializer-list-in-c/
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Reference: https://www.geeksforgeeks.org/cpp/when-do-we-use-initializer-list-in-c/
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#include <iostream>

using namespace std;

class timer{
int second;

public:

timer(int t){ second =1; }
timer(int min, int sec) {second = 60 * min + sec;}
timer(int h, int min, int sec) {second=sec+60*min+3600*n;}
int getTime() {returnsecond;}

%

void main()

{ timer a(20), b(1, 20), c(1, 1, 10);
cout << a.getTime() << end!;
cout << b.getTime() << end!;
cout << c.getTime() <<end|; }




int main()ﬂ
People p1(18);
cout<<"pl's age'<<pl.getAge()<<endl;
People p2(pl);
cout<<'"p2's age'<<p2.getAge()<<endl;

return 0; *%m#gjﬁ (E%M@jﬁ,

Y COpYy constructor)
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K& (const <k &> &);
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s —IRIBERT, BOARENMEEREAHEENKR, BEFEESEMNEMAR




IR 2 H E X ¥ NS R 217
« —IRERT, BIARENMLERBENFHEEX, BEEELFS5ENKEHS
54 z’%’*EHNDoubleArrOy;tﬁ‘é?ﬁx—/u\%nw—ﬁ\’iﬂzﬂfsé—ﬁﬁ'q;ﬂzﬂ
DoubleArray arr2(10,30), arrl(arr2);
o BIAEE DS ek B 1T

arrl.low = arr2.low; arrl.high = arr2.high; arrl.storage = arr2.storage;




(TR 35 22 B E X# N s R 217

« —IERT, BIARENERHEUFEEX, BEELSEKERIAS.
a0 z’%‘*EENDoubleArroy;tﬁ‘éEx—/\fuja—/u\;&z 5%@ HERIELA -

DoubleArray arr2(10,30), arrl(arr2);
o BIAEE IS R HITT

arrl.low = arr2.low; arrl.high = arr2.high; arrl.storage = arr2.storage;

{EH, storageE—1M 8T, BERkE{FEar fystorageisstrFiarr2gystoragess
$tHigm R —HR X 5] !
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| DoubleArray & iy I #5E iR 5

DoubleArray(const DoubleArray &arr)

{ low = arr.low;
high = arr.high;
storage = new double [high — low + 1];
for (inti=0; i< high —low + 1; ++i)

storage[i] = arr.storageli];
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#include <iostream>
using namespace std;

class point{

int x, vy;

public:

point(int a, int b) { x = a; y = b; }

point(const point &p) { X = 2 % p.x; Yy = 2 % p.y; }
void print() { cout << x << " " << y << endl; }

};

int main()

{

point p1(10, 20), p2(pl), p3 = pl, p4(1l, 2);
pl.print(); p2.print(); p3.print(); p4.print();
p4 = pl; pd.print();

return 0;

}




ENMmENNARE (1) @ WREXN

#include <iostream>
using namespace std;

class point{

int x, vy;

public:

point(int a, int b) { x = a; y = b; }

point(const point &p) { X = 2 % p.x; Yy = 2 % p.y; }
void print() { cout << x << " " << y << endl; }

};

int main()

{

point p1(10, 20), p2(pl), p3 = pl, p4(1l, 2);
pl.print(); p2.print(); p3.print(); p4.print();
p4 = pl; pd.print();

return 0;

}

10 20
20 40
20 40

10 20



ENHEMEARE (1) @ HREXH @
Lsing namespace otds @

class point{ REsiER

int x, y; copy_constructor_example-1.cpp
public:

point(int a, int b) { x = a; y = b; } o 3~
point(const point &p) { X = 2 % p.x; y = 2 % p.y; *} J;Eﬁ’}ﬁﬁﬂ‘lﬁ
void print() { cout << x << " " << y << endl; } 10 20 X#ykﬂ)ﬁ%
}; MIE R

20 _40

int main() ( M

{ 120 40 ¢

point p1(10, 20), p2(pl), p3 = pl, p4(1l, 2); '1"'5"
rp_l__p_r_lﬂz( ; p2.print(); p3.print(); p4.print(); (-——--=~-

p4 = pl;)pd.print(); 110 __29|
T‘ETU}T'FT'@’ I NEWE, gFERIE }

; B HPAE B U= T




 BENEEMEAGE (2)  MSENEEES K

- MNBEHE: void f ( DoubleArray array );
 EREIEH
f(arr);
REIZE—TEASHITRaray, FHiERE N #iEE AN RarE{Laray

AR MRS5S HEEMEEXTETET




ENENNMASE (3) @ WRIEANREER

« MNBEH
DoubleArray f()

{

DoubleArray a;

return q;

}
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- fNDoubleArrayZs, #tgek #HiFERstorage s = g]
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class DoubleArray{
Int low;
int high;
double *storage;
public:
DoubleArray(int |h, int rh):low(lh), high(rh)
{ storage = new double [high - low + 1]; }
bool insert(int index, double value);
bool fetch(int index, double &value);
~DoubleArray() {delete [] storage; }




DoubleArrayZ gg{E B

#include <iostream>
using namespace std;
#include "DoubleArray.h"

int main()

{
DoubleArray array(20,30); //EzhAR T #4158 K&
int i;

double value;
for (i=20; i<=30; ++i)
{

cout<< "FHMINE" << i << "PILE:" cin >> value;
array.insert(i, value);

}




DoubleArray 4 {E B

while (true)

{
cout << "IFMINEEHRHTERFS (0FRKRER)
cin >>i;
if (i == 0) break;

if (array.fetch(i, value)) cout << value << endi;
else cout << " FRELF\N";

}

return O;

IBNVER T #r ¥ ek 2
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« EXREFEHEAITR
CONStIFRAITE X

« const MyClass obj (&#3%) ;
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constts
« EXFETEEREEMBIITR WA ]
CONStXT R A E X

. const MyClass obj (B#%) :
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constts
« EXFETEEREEMBIITR WA ]
CONStXT R A E X

. const MyClass obj (B#%) :
AT AR UE S 3B B 52 S # A8 E 7
« Xfconstytg R gE i FAconstpy 5 if £
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EHE: IR

—E%&mxﬁiconstiﬂiﬁzﬁﬂ, REXRSHRE GBS

- e
class A {
int x;

public:

a

Alinti) {x=1;}

int getx() const { returnx; }

R E (X&#FE) const

const2EREREIA—3ER5,
TESEIME X AT twsinn

int A::getx() const

{
return x;

}

-

IH

w0
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lim

constZEpk =
EENIRE, AEEEAN S b EREERIEN
BaEkRAIEE

1z R RN Econst, U]
class People {
const int birthday ;




constZEpk =
EENIRE, AEEEAN S b EREERIEN
BEk A=A

EixkRAEBRINN_ Lconst, @l
class People {
const int birthday ;

};
A2 R RIS R I cons B RIHERT LR
(BP: — P ABRERASE, 8PN ANEHIRAIEEARR)
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REEEFAP MR LCONStEIER G o MAXTR =L #IR L
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/1$8iR, EEEEFRP G constiiEm &R
const int SIZE = 200;
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| constaimm RAIMIE L

. e LRSI R B AR 1L PR AT

« 5
class A
{ Alintsize); /¥ B #

const int SIZE; }
A::Alint size) : SIZE(size) //#3i& B EEY M5 1L E
{...}
A a(100); //xgafgSIZERY{E 100
A b(200); //37&brySIZERY{E #4200




