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\n\
a0y
SEEL—A “BhASEE”
4 I
int n; std::cin >> n;
Dynarray arr(n); // arr has n value-initialized ints.
for (int i =0; i !=n; ++i)
std::cin >> arr.at(i); // arr.at(i) is just like arr[i]
// S0EEEl arr[i]? LUGEBIR
for (std::size_t i =0; i !=arr.size(); ++i)
arr.at(i) += arr.at(i - 1) * 2;
/] ...
o J

BJr arr N2 H ORE ST BT
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Dynarray: B{5a

4 N

class Dynarray {
std::size_t m_size;
int *m_storage;
public:
bool empty() const {
return m_size == 0u;
}
std::size_t size() const {
return m_size;
}
I

4/42



Dynarray: #Ji&E%R
HIYERRE IR BRI 7 .

4 N

Dynarray a; [/ SFTNERINFDISEKIER Dynarray()
Dynarray b(n); /] FRMIIEERER Dynarray(std::size_t)
Dynarray c(n, x); // XNA9EEK%EL Dynarray(std::size_t, int)

- J
4 )
class Dynarray {
public:
Dynarray();

Dynarray(std::size_t);
Dynarray(std::size_t, int);
¥
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Dynarray: fi5EKIEX
BT E— A BOAGE RS, SR Y B AT
o WA 0 NTTERHE?

o IXFERYELHBEM AL ?
o WJ4&4Y. N DYNARRAY DEFAULT SIZE PDITZEMYERLH?
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Dynarray: fi5EKIEX
BRI — RS RE, RS BA (AT
o WA 0 NTTERHE?

o FEANBEUNFIFE WHITEIL R, FAMELFIA 4 RESC B AR N1

o PNEAREARZ AR/, AR “0 NMTENEH B4 H?
o {JJ4E1Y. > DYNARRAY DEFAULT SIZE PNITZERy%eH?
o WFFERLEN HIZET, X2aHM,
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2RiAaiEEk EX (default constructor): £

BRI IE BRI BRI ARIRAERE?

VAR 25 {55 P 77 QA T BRI X R 27

AR B SRMIE AR, XA BN I R ?
o WA, HATHRMA?

PR IE BRI EN = default BERETA?
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2RiAaiEEk EX (default constructor): £

o FRINLIERRE) “BON™ ARHAENE? — S8
o WIREEAEE FH 77 UM T BRI IE R — BRI aa e A{ELFIaa1t

- p

© Dynarray a, b{};
Dynarray *c = new Dynarray, *d = new Dynarray(), *e = new Dynarray{};
Dynarray f[1000]; std::array<Dynarray, 1000> g; // X=ZEI&?

- J

o WNFIH HEXFWMNEREL, X NREA BRI IE R ?
RAHEHE XHIIERE, iEasii ™= G RERIAY IS BRI
o BRINMIIERREY = default BRETA?




ERIAFE R 2R (default constructor): £

ORI H SRS R, BB TR S D = default BERGIEEL A — MRS HAL
o RSO BT RIS,

o CBRATN: SRIAREE IR G T

o XTHEENVHAERIAE, EHZRNPIIAE
o MTHERS, MATEIAIIGEIL
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g ER (destructor, dtor)
bynarray JLE ) CLA B Wl FR BN R BT B RO P T

/

void fun() {
Dynarray a(n);
if (condition) {
Dynarray b(m);
/] ...

} // Now b should release the memory it allocated.

/] ...

} // Now a should release the memory it allocated.
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g ER (destructor, dtor)
W BRBURE I G BRSSO 11V PR K

o LB RIS R HITE
o ReAlih, AREEPIAT — BRI SEIE AT R R e A AT B SRR
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TE X — T A R ER

-

class Student {

std::string name;

std::string id;

int entranceYear;
public:

~Student () {

std::cout << "dtor of "
<< name << "called.\n";

{
Student alice("Alice", "2020123123");

if (condition) {
Student bob("Bob", "2020123124");

/] ...
} // Output "dtor of Bob called."

—
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Dynarray: #tgek#x

JEE BRI
- N
class Dynarray {
std::size_t m_size;
int *m_storage;
public:
Dynarray(std::size_t n)
: m_size(n), m_storage(new int[n]{}) {}
~Dynarray() {
delete[] m_storage;
}
I
\_ J
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AT EREX R BT

ZIE— R Student BEHAEMTAEIR?
4 N

class Student {
std: :string name;
std::string id;
int entranceYear;
I coc

I
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MRS BLE1T T
Student KE’Z@W@H/A%%, {HJ& std: :string B
o std::string ALY H CHINTHY R B BEINTE

4 N

class Student {
std::string name;
std::string id;
int entranceYear;

/] ...
b

- J
£ — Student FHH S5 A S fig -

o YEANMIZHEEHIIIA KR
o WAL, TIRN A AR B B HATAL RR N
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AT EREX R BT
BHIBBUENG 5B BIb 25, 2 EISBE I SR bt

o MFRBAME, =AM e RN RECRIE B,
o FHBALAAIN?
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AT EREX R BT
BHIBBUENG 5B BIb 25, 2 EISBE I SR bt

o MFRBAME, =AM e RN RECRIE B,
o FTZHRA G B3 s B e 1

X b NS PR AN
o TEPUTRREURZ HIFTEIATA KB,

o XFIIARLG, WHERIMIERBUHITHIIAI.,
o WAL T2 A B3 B A= BRI
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AT EREX R BT

TR ECR AR EBATERY, = HE7EM,
4 N

class Student {
std: :string name;
std::string id;
int entranceYear;
public:
~Student() {} // FIFBSEGBNARERFR id A name BIMTHTERIZEL,

b
N J

Student ZEHYATAL BRI T — A2 BREARRIAT,

FEMAIETE: ~Student() = default:
AR —A k8 BRI E A, XA R B R B A CE PG, RIS R,



AT EREX R BT

R BARIR A TR ©

/

class Student {
std: :string name;
std::string id;
int entranceYear;
public:
~Student() {
/] STEIRFR T MTHIRELRY R EABI R iR
delete this;
}
I

-

AL, (HRE

{' class Student {

ctd: cectrinc nama -

—
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AT EREX R BT

R BARIR A TR ©

/

class Dynarray {
std::size_t m_size;
int *m_storage;
public:
~Student() {
delete[] m_storage;
delete this; // 5i%!
}
I

o

Al LA, AH7 R

class Dynarray {
std::size_t m_size;

int *m <tnrace:

—
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— PR BREEZN, FE...

AT RO R AT IR, WL ST
o BRUNFRATRERRIIRY

G+ RAVFE SUXRITETIRIR £

A AT BRSO AT
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— PR BREEZN, FE...

AT RO R AT IR, WL ST
G+ A SUXRHITEINR £

A FHTHI R AR ATV ?

o (RA]PAE M ~ClassName() = delete: BFATHBRIEE N “BHIERA”,
o WNERATMIREE private El/] ERLARETESRAN,  friend AMEE .,

QR RAITH R EBOE AT, BIEIX N ERAIRN R ME—TTIUZ new , BIRIEIZIX delete B,
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TR UL e 4?

/

void drawUI(/* ... */) {
hide_cursor();
disable_input_echo();

/] BI—ERA ...
/] BiREMESAFHBAET

show_cursor();
enable_input_echo();

void LloadMap(const char *path) {
FILE *file = fopen(path, "r");
[/ MXHERIRER—LERE ...
fclose(file);

}

\/_\

24/42



TR UL e 4?

/

struct PrinterGuard {

PrinterGuard() {
hide_cursor();
disable_input_echo();

}

~PrinterGuard() {
show_cursor();
enable_input_echo();

}
I
void drawlUI(/* ... */) {

PrinterGuard guard;

/] E—EERE ...

// guard #EEER, JARFMMNAETREIRE
}

void loadMap(const std::string &path) {

/_\/
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new #0 delete

- R
std::string *p = new std::string( );
std::cout << *p << std::endl;
delete p;

p = new std::string; // AAIIAEGSKEL, *p ATHE ""
std::cout << p->size() << std::endl;
delete p;

N y

new RIKAZICITHCNTE, AJEHIEN R

o WIRIXZE NI ERAZIH - TMIERECRIIEN R, EIREIRENAIHIEIER T, B
18 BRI 1S R 2L

o HELZ T, XKH CH malloc AZTBCHTE, PMEEMANR CAMIUEMAHIEML) . calloc ZRIX DA
FiH%, MAEEH RO IE R,
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new #0 delete

- R
std::string *p = new std::string( );
std::cout << *p << std::endl;
delete p;

p = new std::string; // BETRINDERE, *p A=TH "
std::cout << p->size() << std::endl;
delete p;

N y

delete FIKAZILHBNR, AERBIXHNAE,

o WMARIXZE—MAEAL BRI BCRIE BIX T R,
o MHLLZ T, free ABENTE, AUHAHTHIEEL
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Dynarray: jt&ifin]

at(i) MIZIR[E47?

4 N

class Dynarray {
std::size_t m_size;
int *m_storage;

public:
777 at(std::size_t n) {

return m_storage[n];

}

Ii¢
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Dynarray: jtZ=ifin]

arr.at(0) = 42;
std::cout << arr.at(1);

QRFAIAEIEI arr.at(i) RBEBOXANICER, ARIAEIREIGIH,

4 N

class Dynarray {
std::size_t m_size;
int *m_storage;
public:
int &t(std::size_t n) {
return m_storage[n];
}
I
\_ J

IXFER] PANE?




Dynarray: jtZifin]

1
P N
void print(const Dynarray &arr) {
for (std::size_t i = 0; i != arr.size(); ++i)
std::cout << arr.at(i) << ;
}
L J

TCIEGMTE: at NIE const AIAKEL, JCIETE const Dynarray & L iEF !
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const XAk : B3

® const 5 7EME?

o const AR EKZELHY const 2EH THERY?

o TEMH2XNR EREVEAA const IR PRIEL?

o const I CAPRIZNREMIIPLEE? ANEEMUIIRLEEE?
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const pXGakE: E3)

o const SEMR? — B FR 5
o const AR EKIELAY const 2B TUHER?
o HMNTERRAY this F5E _ERYEE const
O FTRYHINFZE const, EHPTEEIENRAMEE const
o £ XNR FREVEAR const Al IR ERIER?
o 2 XNZR EHRRILA, R AEIKEZ const 7KIZ A,
® const ¥ PRIENREMUMREEEE? ANREMLIFLE S
o AREMBERBARA G, AREVEHZPEK AT non-const 5 R ERIEL
o AEEVEF B E M non-const i 5 RF%L
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Dynarray: jtZifin]

IO const?

/

class Dynarray {
std::size_t m_size;
int *m_storage;
public:
int &t(std::size_t n) const {
return m_storage[n];

}
1

-

ZERIEAE const Dynarray b, PRA]PAGEIHARICERRY non-const 51H, JEMELE!
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Dynarray: jtZ=ifin]
IEHRIARAR TSR const A1 non-const FYEEZ;

/

class Dynarray {
std::size_t m_size;
int *m_storage;
public:
const int &at(std::size_t n) const {
return m_storage[n];
}
int &t(std::size_t n) {
return m_storage[n];
}
I

-

o 7E const MR L, BHEEEH const kA, 152 reference-to-const, JLiRIEH
o 7E3E const AR _E=HFHME?
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Dynarray: jtZ=ifin]

4 N

class Dynarray {
public:
const int &at(std::size_t n) const {
return m_storage[n];
}
int &t(std::size_t n) {
return m_storage[n];
}
I
arr.at(i) = 42;

// EABIAEEFAE:
const int &at(const Dynarray *this,
std::size_t n) {
return this->m_storage[n];

}
int &t(Dynarray *this, std::size_t n){

—
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1£ const vs non-const EFFEGRES

{EAnFATERLATRIE FERIAT VIS, at BBV IZAR LA A

/

class Dynarray {
public:
const int &at(std::size_t n) const {
if (n>=m_length) // AHAFTEELIKT n < 0?
throw std::out_of_range{ 1
return m_storage[n];
}
int &t(std::size_t n) {
if (n >= m_Llength)
throw std::out_of_range{ 1
return m_storage[n];

}
1
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1£ const vs non-const EFFEGRES

BN

{FRANFRATTICAETLE at 5[A) L

ERNIE AR A ..

/

class Dynarray {
public:

const int &at(std::size_t n) const {

if (n >= m_Llength)
throw std::out_of_range{
log_access();
verify_integrity();
return m_storage[n];
}
int &t(std::size_t n) {
if (n >= m_length)
throw std::out_of_range{
log_access();
verify_integrity();
return m_storage[n];

}
1.

—
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£ const vs non-const EFHHBES

5 R S PRSI AR T ... 1 R T 2
e C++23 deducing-this - AEREE LT

I A NCTEEESE . R RELE— /B FR 5 — 7

o LRI
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https://en.cppreference.com/w/cpp/language/member_functions#Explicit_object_parameter

1 const vs non-const EFERGES

Fo— i RER RS PR SAE R AR T ... DR
o C++23 deducing-this -> fEHS _HIT

I BN TERES . AERRELE — MR 55— 2
IBATERATLE non- const RRAIKIBEAA const B HIEIEL:

o HE, BMFEDHN this IR const,
o const MIRASHVEREUR [BIFYSZ const int &, FRNVFIHEERIEE const EFR,

39/42


https://en.cppreference.com/w/cpp/language/member_functions#Explicit_object_parameter

1£ const vs non-const EFFEGRES

e JGH static_cast<const Dynarray *>(this) N this ISIIEKE const
o XA -=at(n), WLZ=ULAC const HRASHY at
o KIR[EIAY const int & AYJFRJZ const FH const_cast EFR

-

class Dynarray {
public:
const int &at(std::size_t n) const {
if (n >= m_length)
throw std::out_of_range{ };
log_access();
verify_integrity();
return m_storage[n];
}
int &t(std::size_t n) {
return const_cast<int & (static_cast<const Dynarray *>(this)->at(n));
}
I

£
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1£ const vs non-const EFFEGRES

RENRES/IE K, 1 const AR non-const fliAN?

~
J

class Dynarray {
public:
int &t(std::size_t n) {
if (n >= m_Llength)
throw std::out_of_range{ };
log_access();
verify_integrity();
return m_storage[n];
}
const int &at(std::size_t n) const {
return const_cast<Dynarray *>(this)->at(n);
}
I
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1£ const vs non-const EFFEGRES

RENRES/IE K, 1 const AR non-const fliAN?

o THE! const A KEHE —EASBBRNRIVIRE, {H/2 non-const A% R RIEGF A IX MoK !
o YN5RAE non-const HRANHYSZE EH — $¢MW&Tﬂ%mﬁh,ﬁanmﬁﬁﬁﬁﬁgﬁﬁﬁo

P — NI TEAFN T “EREAY”  const_cast AU FH?

oA, BEARRT:
o "X, ﬁﬁM”fﬂl
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