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® new Il delete
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25> HHETYEER for 1IBAE — DT, KRG BEOVNE



)|

25> HHETYEER for 1IBAE — DT, KRG BEOVNE

for (char c : str)
c = std::tolower(c);

XFEE TR for (char ¢ : str) FHY T 1L char ¢ MRIRAHN str FHANEE DN ERFRYFEE UL

é%ﬁnfﬁl str El/‘J Wﬁo

£ ¢ BIBHBA

an 1]
- R
for (std::size_t i =0; i !=str.size(); ++i) {
char ¢ = str[i];
c = std::tolower(c);
}
. Y
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)|

25> HHETYEER for 1IBAE — DT, KRG BEOVNE

for (char &c : str)

c = std::tolower(c);

char & EX T —NHEE char 51, FATIE ¢ MRIRBER] str FIIEDTHF

U

/

for (std::size_t i =0; i !=str.size(); ++i) {

char &c = str[i];

c = std::tolower(c); // effectively str[i] = std::tolower(str[i]);
}
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5| FEN 5

e R
int ival = 42;
int &iref = ival;
++iref; // ival becomes 43
iref = 50; // ival becomes 50

std::cout << ival << std::endl; // 50

std::cout << iref << std::endl; // 50

int &iref2 = iref; // Equivalent to int &iref2 = ival;
// iref2 also bounds to ival.

- J

Al PLE Type &r, tHAJDA Type& r

o r HYZRAE Type &

o 1H Type& r1, r2, r3; HA r1 &5/ H,
o WM ENZNTIH, FE Type &rl, &r2, &r3;

sDH ARG (BIfEE Kail e e 21HE), I HiIXP e R R A aiB.



5| A ERINEE BB RIEE
WEIRRL, B SRR
o ATLLGE SCHIEEIA0F

4 N

int a[10];
int (&ar)[10] =
ar[0] = 42; // a[0] =

\_ J
o HJLUE NHERIFEFHITIH
e N
int *p;
int *&pr = p;
pr = &ival; // p = &ival;
N J

B “IA” AR M, BRI, )



5| FEN 5

—sIHEEI Ofeltafe) <2)a, ERERUREEH e SRR,

/

-

std::string s;
std::string &r = s;
r.push_back('a');
r= ;
std::cout << r <<
std::string &r2 = r;

// 80 s.push_back('a');
// %0E s = "hello";

; // %0[E std::cout << s << "\n';
// W0[E std::string &r2 =s; ,

r2 WHHES s

J

o WHAILFIMAER T 5 HEAFERRIXA]: #iaf2iee "z, mea—"715 HIRENZE
28 e TR S R RIRE
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{£5| &% (pass-by-reference)
AT AR S0 SRS

/

void print_array(const int (&array)[10]) { // Ri%, FRLAAN const
for (int x : array) /] BTFEER for iERIRILIRARIEHEA!
std::cout << x << ;
std::cout << std::endl;
}
int a[10], ival = 42, b[20];
print_array(a); // Correct
print_array(&ival); // Error!
print_array(b); // Error!

o

XA array HHYZE (FER]T) —DEEH, 1MAZIEAEEH iR .

® array HEed ez int[10] (A] const), HE RN 2= S8 Error
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{£5| &% (pass-by-reference)

XN, 2T E, FEPIRE TREOV NG T 5

4 N

void to_lower(std::string &str) {
for (char &c : str)
c = std::tolower(c);

o
std::string hello = "Hello";
to_lower(hello); // std::string &str = hello;

o J&A] PUBFIZIT?
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{£5| &% (pass-by-reference)

EM P, DT, M AR E T8,

/

void print_upper(std::string str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;

}
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{£5| &% (pass-by-reference)

4 N

void print_upper(std::string str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std: :cout << std::endl;
}
std::string s = some_very_long_string();
print_upper(s);

- J

BSHEREP LA TN std::string str = s; FIFEULENAGIL, WA s RIS, XRAREFER,
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{£5| &% (pass-by-reference)
SRR RIES, RS

4 N

void print_upper(std::string &str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;
}
std::string s = some_very_long_string();
print_upper(s); // std::string &str = s;
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{£5| &% (pass-by-reference)
SRR RIES, RS

4 N

void print_upper(std::string &str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;
}
std::string s = some_very_Llong_string();
print_upper(s); // std::string &str = s;
\_ Y

{HIXAEA [A] 8

const std::string hello = "Hello";
print_upper(hello); // Error




ZiEEE5| A (reference-to-const)
OIS 1513 reference-to-const

4 N

void print_upper(const std::string &str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;

}

- J

o FEER THEUL, N IMEEIH const X, XEEFT IEEHIRAEIZ,
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AE{ENAE

—PNRIZAEREHN, ARNBNERFZEREINR, GRBANMLOEEH 17N RAMH,

o str[i] = ch P, FANMFEHAZZRIEZI str[i] P RERIINS
o ch=str[i] #, FAMFAHIIZFRIKZIN stri] AR SR BYHS,
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AE{ENAE

—PNRIZAEREHN, ARNBNERFZEREINR, GRBANMLOEEH 17N RAMH,

o str[i] = ch P, FANMFEHAZZRIEZI str[i] P RERIINS
o ch=str[i] #, FAMFAHIIZFRIKZIN stri] AR SR BYHS,

—NRIEAAREGTHHEIN (value category) HEN:: BELREE, BEr2b6E

o fefH: EGR T —PEIRIIR
o HiH: BEMNMNAER—ME
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AE{ENAE

—NRIZARGHEHEIIN (value category) HEM:: TELBEME, B 2bE

o JifH: EfRFE T —DPELEPRATHR
o HfH: EMNMURE—ME

RLE FRIRFREAGR — D RPRAAT A7
R RIR T A AN E —ME?
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AE{ENAE

—PNRIBAR G HEMEIIN (value category) HIJE I

o JifH: EfRFE T —DPELEPRATHR
o HfH: EMNMURE—ME

RLE FRIRFREAGR — D RPRAAT A7

® *addr, a[i] HF

WREL IR T A AN Z —ME?

® a+ b, &val, condl && cond2 HFE,

* URAET MOCRET XA RIS ARIY?
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AE{ENAE

£ CH, AefER] PURHERMEE AR /M, G{EARE,

{HEE C++ 7, “EHRIXHNLIR A IX 2 fh .,

HATE£ WILHIR BB IR *p, a[i]

el £ C++ 7, AIEISHE (BRI ETIREEAE, +i = 2 BEIER,
MRAHFEIE R M AAE : a = b AVIR[EHER a XDHR,

o HWEMRRIEN a=b=c?
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AE{ENAE

£ CH, AefER] PURHERMEE AR /M, G{EARE,

{HEE C++ 7, “EHRIXHNLIR A IX 2 fh .,

HATE£ WILHIR EI/EERYZRIEI: *p, ali]

el £ C++ 7, AIEISHE (BRI ETIREEAE, +i = 2 BEIER,

WA IR LGB AR a = b BUIRENER a IXPRR (H51H),

o MERBEMLETT, RixHa=b=cFMNMTa=(b=0: LT b=c, REMHZIT a=b,
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AEMNAE

AEMNE—ME, MR DL R, IRAEA ZRIE AP 7 A I IO GO

° std::string fun(); // a function that returns a std::string object
std::string a = fun();

BRIEOAH fun() A EHYIRIN N RO2 A H,
o RiAlHIBISN: FAFER I "hello” B/ifH, ERKMFELETNETHIXZR,
o Mk, BEFmEIE 42 A DmNANR, BE1E,
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AE{ENAE

—APE VWA @ISR A AR S R

std::string &rl = std::string( ); // Error
std::string &r2 = ; // Error. This is equivalent to 7

Functional-style cast expression: Type(args...) , =AER— Type ZEAIMIHHINS &,

o XNfFRRA XSUPHH—MNMEYIIMIE R (BEE Rz A AT)
o 4 std::string(10, 'c'), std::string("hello")

o XNTWNERE! W2 — - EiEayiE I R
O int(x) A int AN R, HEH x #1aEk.
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5| R EERERIAE

e N
int ival = 42;
int &iref = 42; // Error
int &iref2 = ival; // Correct
int &iref3 = ival + 42; // Error
int fun();
int &irefd4 = fun(); // Error
\_ J

C++11 5N TATIBH “GESIH”, BIMENFHBNNN R, —RekRu, “sIH” 8102 “AEs]
H7s
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5| R EERERIAE

4 I
int arr[10];
int &subscript(int i) { // function returning int&
return arr[i];
}
subscript(3) = 42; // Correct.
int &ref = subscript(7); // Correct. ref bounds to arr[7]
o %
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Reference-to-const
KT “4EEEBIEE” (ARG R const” HUIEED) . RANE “4rasl s h”

4 N

int ival = 42;

const int cival = 42;

const int &cref = cival; // Correct

const int &cref2 = ival; // Also correct.

int &ref = cival; // Error: Casting-away Llow-level const is not allowed.

int &ref2 = cref; // Error: Casting-away low-Llevel const is not allowed.

int &ref3 = cref2; // Error: Even though cref2 bounds to non-const ('ival'),
// this is still casting-away Llow-level const.

- J

— reference-to-const HIANWEH CGFEF const M E, FiARARVFE BEBUSTE S E RN R FIE,
WABELE— DT const IS A ERIE, (R “EFRIEE const”)
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Reference-to-const

TREFBEAI U TR const (AHZEHER), WHalLIwRE const (FRIAIRVZRZH &), HEIHAE TR

”
const o

o All, 1 "HEEENSIH . sIHAFARNR, NHREST™ const,
o \A—MAEM, SIHAS—EHE "R const”, RNFERATREBL,
o EANGIREHIEN T, EHMAHERSDINXMARMAER “WEsIEER5 I,
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Reference-to-const

RERRUN: H &5 | H AT DA 2 A1E -

- N
const int &cref = 42; // Correct
int fun();
const int &cref2 = fun(); // Correct
int &ref = fun(); // Error
- y

A MHEES I ERIGER, SEhr Bt it ede ] 7 —Mai R,
o XEEHN, RIEIREAREEE E &5 FHESIRTMRIE
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Pass-by-reference-to-const

-

void print_upper(std::string &str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std: :cout << std::endl;

}
print_upper( ); // Error

- J

LEAEID "Hello" 28 std::string ZEUH, SLEPr E&Z4E T —1DH const char [6] F| std::string FYPaz0E%E
i IXPBEREH A AE, ToIEM std: :stringg SB7E,

31/41



Pass-by-reference-to-const
SRR RSN, BERTDUBS RS UL, AT A s

- N
void print_upper(const std::string &str) {
for (char c : str)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;
}
std::string s = some_very_long_string();
print_upper(s); // const std::string &str = s;
print_upper( ); // const std::string &str = "Hello";, Correct
- y
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Pass-by-reference-to-const

R8RS, BEr] DOERFE UL, XA DIRvHEiEaE, el DRIEFEEXNSR, Wa] DAL IER
OB T E,

£ C++ AR SN, RalReti i ES I ARIRATREBER ).
ARZRAAUZ int BEETREIZFERIN B, RIDIATREE ESIH)
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HIFRY "Bk
(RSHMBEER) -

C++ FRRYRIRERAEZR AIBEA 70 A s =Fjr:

374 3¢ hasidentity? can be moved from?
lvalue Pl yes no
xvalue (expired value) T-{H yes yes
prvalue (pure rvalue) 4if5{H no yes

Ivalue + xvalue = glvalue (J7X7{H), xvalue + prvalue =rvalue (#{H)

o FTPASCRR B “A{EASKIRINRT 2 AMEN, HAEEAEEEKRINR (xvalue). ZEHZEIN

I EAT T = W2 — N A xvalue
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https://en.cppreference.com/w/cpp/language/value_category




new KX
AN, JFREMR

-~ B
int *pil = new int; /] BhSEIE—DERIAFIGRILEY int
int *pi2 = new int(); // ShSEIE—MEMBKE int
int *pi3 = new int{}; // [EL, BEFE modern
int *pi4 = new int(42); // sh&SEIE— int, H¥KBA 42
int *pi5 = new int{42}; // [EL, 1BEE modern
N Y,
TR E IR

o I\WIUAIL (default-initialization): FtEAWIEI, BAERE LHIME
o [H#IURIL (value-initialization): 2R{IF C HRY “ZHIGEML”, B&MZE,
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neu[] AT

SASTHL BT, FFREN R

4 I
int *pail = new int[n]; /] BHESEIEET n 4 int, EIAFIBL
int *pai2 = new int[n](); /] BI&SRIET n 4 int, BE¥EK
int *pai3 = new int[n]{}; /] Bh&EIET n 4 int, BB
int *pai4 = new int[n]{2, 3, 5}; // BISEIET n 1 int, BI=ZNTEWBKLA 2,3,5
/| ERTEEBHEVGE (BF)
// 308 n<3, Hi std::bad_array_new_length B
- %
T ERA:

o BRINWIUHIL (default-initialization): FEEARA#GENL, BERE XHIE
o {HWIMHIL (value-initialization): 2B{IF C Hly “ZWaL”, Z&RE,
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delete 1 delete[] Kz
RN ASCIRIIR R, BRI

/

int *p = new int{42};
delete p;

int *a = new int[n];
delete[] a;

o

® new NI delete, new[] AU delete[], & NIZE undefined behavior
o SiC delete: WNTEIMIR
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H K RAIFELNE—3HE undefined behavior:

® delete ptr R ptr WETHAFeaiTE new IR [B] AL
o delete[] ptr FHHY ptr JAZET-F BT new[] IR (B HEAL
o free(ptr) FHY ptr HIATETHANSEHITH malloc, calloc, realloc BX aligned_alloc IR [BIAHILE,
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new/delete vs malloc/free

CH+ BN G ERL C E4%1525, T new/delete AL malloc/free il 7 HE Z I !

o new/new[] RIERSIEHHENAE, RIEHENS, NTRFAFNR, BrlgESTEH— 1S &GN
.

o delete/delete[] RIRASIEHBN G, RIGFNAGF, NTRBARIPNS, ESTEHAHEEREL
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£ C++ A, IV EARFHEIRAF

o MIRFFEAIE “—HE”, "—HINR”, ;E “—iKRKR". “—NEET N, FIEREEA S
Jiti , {5 40 std::string, std::vector, std::deque ( XX ¥ PA %1l ), std::list/std::forward_list ( B% 3% ),
std::map/std: :set (ZLEEMK), std::unordered_map/std: :unordered_set (MG7i%)

o LIRFEBNSCNEEBNDNRES, NMIZITLE EEGEfaE (std: :shared_ptr, std: :unique_ptr, std::weak_ptr)

o HNEERKBUM T (WFE—"IREERENEESEND, IFANAEERSER), FH
new/delete K& BN SNAE

o RN TN EIA S WA R IRAVEREN, AFTEEH CHINFE2BL/ B RE, HilE 2 H el
KAER] new F1 delete ->

41/41


https://www.bilibili.com/video/BV17N4y1u7Cn/?spm_id_from=333.999.0.0&vd_source=7940495b5667750a71bfa10a4c6eb2d9

