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A (=
e K#% (containers)

e L (algorithms)
o EMRES (iterators)
o fHi%L (functors)
o [it##% (adapters)
AL &4 (allocator)
%% (containers)
o J7HIUATE (sequence containers) : JLERAZ AT (ordered) , HALZAHF (sorted)
o KIS (associattive containers
array
array 2 [HE KNP E RS, EAVREE T — DL A& RIS FE21 e BB R T &
TENIR, — MR TEBES LR (BREARERRN, BER—MURSE, fEomiEn 2l e rD Lok
ARAEATATE SR . RN SRESRE SIEE (D AHNSESA S XMERENN T —Z R
PR AR R A, BT DABZE T AR b 2 d A FH o
HHAMFERSAE, B BA B RN, HHAEE IS E TR R e EEE B e RN
HITRPIREGRA, Hik, NIRRT KB /).
TR A R, (HREATANZPREER I CROAATTH, 5 AR .
SFr#E R HAR R AN, SR B 2 MR, W G N A o R, XE
TR R AR . S0, X ARVFIEAESER A8 1 TG ER PR FFEL AR % 48 R
B0 7 — N R 2 e AT T T DA A E e d GORANEE . array SkifBE 2 get BRECRUTRIEEH TR, W
Bee—"oudl, PARETIR tuplesize A tupleelement 257,
template < class T, size_t N > class array;
array::begin
IR Bl 8 I H A A — A TR IR .
iterator begin() noexcept;
const_iterator begin() const noexcept;

#include <iostream>
#include <array>
int main()

{
std::array<int, 5> myarray = {2, 16, 77,34, 50};
std::cout << "myarray contains:";
for(auto it = myarray.begin(); it != myarray.end(); ++i)
std::cout << ' ' << *it;
std::cout << '\n';
return 0;
}
Output
myarray contains: 2 16 77 34 50
array::end

i Bl 45 [ AL s e — TR 2 R R TR IS AR
iterator end() noexcept;

const_iterator end() const noexcept;

Example

#include <iostream>

#include <array>

int main ()
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std::array<int,5> myarray = { 5, 19, 77, 34, 99 };

std::cout << "myarray contains:";

for ( auto it = myarray.begin(); it != myarray.end(); ++it )
std::cout << ' ' << *it;

std::cout << '\n';

return 0;
}
Output
myarray contains: 5 19 77 34 99
array::rbegin
SAEIERCIE AR 1h = S i WiV N 0] SQ LI ES AV
reverse_iterator rbegin () noexcept;
const_reverse_iterator rbegin () const noexcept;
Example
#include <iostream>

#include <array>
int main ()

{
std::array<int,4> myarray = {4, 26, 80, 14} ;
for(auto rit = myarray.rbegin(); rit < myarray.rend(); ++rit)
std::cout << ' ' << *rit;
std::cout << '\n';
return 0;
}
Output
myarray contains: 14 80 26 4
array::rend

M — AN A kA, FR B T A TR IR TR GBI AR B EEERD
reverse_iterator rend() noexcept;

const_reverse_iterator rend() const noexcept;

Example

#include <iostream>

#include <array>

int main ()

{
std::array<int,4> myarray = {4, 26, 80, 14};
std::cout << "myarray contains";
for(auto rit = myarray.rbegin(); rit < myarray.rend(); ++rit)
std::cout << ' ' << *rit;
std::cout << '"\n';
return 0;
}
Output

myarray contains: 14 80 26 4

array::cbegin

R A48 A R S — AN CR I E % ARES (const_iterator) 5 X AMIEARES AT LISG A/, (H 2 AEE
RBEBEFR RN A

const_iterator cbegin () const noexcept;
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Example
#include <iostream>
#include <array>

int main ()

{
std::array<int,5> myarray = {2, 16, 77, 34, 50};
std::cout << "myarray contains:";
for ( auto it = myarray.cbegin(); it != myarray.cend(); ++it )

std::cout << ' ' << *it; // cannot modify *it

std::cout << '\n’;
return 0;

¥

Output

myarray contains: 2 16 77 34 50

array::cend

IR [El4E A AR TP RS — AN TR B TR EIEES (const_iterator) o IXANMEASTT LLIGHOAN
b, AEFREABEF R BB SR K N .

const_iterator cend() const noexcept;

Example

#include <iostream>
#include <array>
int main ()

{
std::array<int,5> myarray = { 15, 720, 801, 1002, 3502 };
std::cout << "myarray contains:";
for ( auto it = myarray.cbegin(); it != myarray.cend(); ++it )
std::cout << ' ' << *¥it; // cannot modify *it
std::cout << '"\n‘’;
return 0;
}
Output

myarray contains: 2 16 77 34 50

array::crbegin

IR B8 M A e — AT R B B AIEAES (constreverseiterator)
const_reverse_iterator crbegin () const noexcept;

Example

#include <iostream>

#include <array>

int main ()

{
std::array<int,6> myarray = {10, 20, 30, 40, 50, 60} ;

std::cout << "myarray backwards:";

for ( auto rit=myarray.crbegin() ; rit < myarray.crend(); ++rit )
std::cout << ' ' << *prit; // cannot modify *rit

std::cout << '\n';
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return 0;
¥

Output
myarray backwards: 60 50 40 30 20 10

array::crend
RFFE B A — AT R ZEN I ER TR 2R LRSS (constreverseiterator) , ‘& # A N2 H A 45
W

const_reverse_iterator crend() const noexcept;

#include <iostream>
#include <array>
int main ()

{
std::array<int,6> myarray = {10, 20, 30, 40, 50, 60} ;
std::cout << "myarray backwards:";
for ( auto rit=myarray.crbegin() ; rit < myarray.crend(); ++rit )

std::cout << ' ' << *rit; // cannot modify *rit

std::cout << '"\n"';
return 0;

}

Output

myarray backwards: 60 50 40 30 20 10

array::size

AR [P A A s e R R

constexpr size type size () noexcept;

#include <iostream>
#include <array>
int main ()

{
std::array<int,5> myints;
std::cout << "size of myints:" << myints.size() << std::endl;
std::cout << "sizeof(myints):" << sizeof(myints) << std::endl;
return 0;

}

Possible Output

size of myints: 5
sizeof(myints): 20
array::max_size
IR [FIBUHZE 28 P R N E R R B SN %1 max_size 53 size —Ff, 4H4&E5ET FT LM BB AR 1
BB
constexpr size_type max_size() noexcept;
#include <iostream>
#include <array>
int main ()
{
std::array<int, 10> myints;
std::cout << "size of myints: << myints.size() << "\n’;
std::cout << "max_size of myints: " << myints.max_size() << '\n’';
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return 0;

}

Output

size of myints: 10

max_size of myints: 10

array::empty

R A=A RE, FREBARSRE S NT, WER sizeQ£&E A 0.
constexpr bool empty() noexcept;

#include <iostream>

#include <array>
int main ()

{
std: :array<int, 0> first;
std: :array<int,5> second;
std::cout << "first " << (first.empty() ? "is empty" : "is not empty") << "\n';
std::cout << "second " << (second.empty() ? "is empty" : "is not empty") << '\n';
return 0;

}

Output:

first is empty
second is not empt
array::operator[]
RIS n MIBE LRSI 5 array:at #HEL, 12 array::at SR HEHD A IEEEHE —A4
outofrange 5 K FIWT n & SHIH G, M array::operator[] M &4 5.
reference operator[] (size_type n);
const_reference operator[] (size_type n) const;
Example

#include <iostream>
#include <array>

2|

int main ()
{
std::array<int, 10> myarray;
unsigned int 1i;
// assign some values:
for(i=0; i<10; i++)
myarray[i] = 1i;
// print content
std::cout << "myarray contains:";
for(i=0; i<10; i++)
std::cout << ' '
std::cout << '"\n’;

<< myarray[i];

return 0;
}
Output
myarray contains: @ 12 34567 89
array::at
R FIEHF S n AMLERIJCE G . 5 array::operator[JA#H1EL, {H array:at 234 & 54 F @ il —
™ outofrange F R FIMT n A VG, 1M array:operator[] A &AL

reference at ( size type n );

const_reference at ( size type n ) const;

-
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#include <iostream>
#include <array>
int main()

{

std::array<int, 10> myarray;
unsigned int 1i;

// assign some values:
for (i = 0; i<19; i++)
myarray[i] = i;

// print content

std::cout << "myarray contains:";

for (i = 9; i<19; i++)
std::cout << ' '

std::cout << "\n’';

<< myarray.at(i);

return 0O;
}
Output
myarray contains: @ 12 34567 89

array::front
IR B EH 2 2R 55— N GRS . array::begin iR [FIff) 216488, array:front i [F]f¢) & E % 5] A,
E 7 5 i b P B s S BUR E AT 9.
reference front();
const_reference front() const;
Example
#include <iostream>

#include <array>
int main ()

{
std::array<int, 3> myarray = {2, 16, 77};
std::cout << "front is: " << myarray.front() << std::endl; // 2
std::cout << "back is: " << myarray.back() << std::endl; // 77
myarray.front() = 100;
std::cout << "myarray now contains:";
for ( int& x : myarray ) std::cout << ' ' << Xx;
std::cout << "\n';
return 0;
}
Output
front is: 2
back is: 77
myarray now contains: 100 16 77
array::back

R AT B A s i 5 — AN JCER 51 . array::end R [P 216 4CES, array::back iR 9] 2 EES .
E 75 s b P B s S BOUR E AT 9.

reference back();
const_reference back() const;

Example
#include <iostream>
#include <array>
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int main ()

{
std: :array<int,3> myarray = {5, 19, 77};
std::cout << "front is: " << myarray.front() << std::endl; // 5
std::cout << "back is: " << myarray.back() << std::endl; // 77
myarray.back() = 50;
std::cout << "myarray now contains:";
for ( int& x : myarray ) std::cout << ' ' << X;
std::cout << '\n';
return 0;
}
Output
front is: 5
back is: 77
myarray now contains: 5 19 50
array::data

iR [ 45 [ B R A B AN TUER IR
1T B R TCR A IE S RO B, P DU B R FRET 7T LU AS LAV [ 2 P R T T3

value type* data() noexcept;
const value_type* data() const noexcept;

Example

#include <iostream>
#include <cstring>
#include <array>

int main ()

{
const char* cstr = "Test string";
std: :array<char,12> charray;
std: :memcpy (charray.data(),cstr,12);
std::cout << charray.data() << '\n';
return O;

}

Output

Test string

array::fill

H val AT u R, 4 val ENBUS R ra e R IE.
void fill (const value_type& val);
Example

#tinclude <iostream>
#include <array>

int main () {
std: :array<int, 6> myarray;

myarray.fill(5);

std::cout << "myarray contains:";
for ( int& x : myarray) { std::cout <<

<< X; }
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std::cout << '\n'; &
return 9;

}

Output

myarray contains: 5 55 55 5

array::swap

W x BN ECHAHRI NG, 102 5 — M FERER RN G (B RN

55 HAM A4 A ASH R 7 R BN, s D RS I %A TR Z TRIPAAT 5 ORI A BT e 14, DAZR

PRI [A] 384T .

void swap (array& x)

noexcept(noexcept(swap(declval<value_ type&>(),declval<value_type&>())));

Example

#include <iostream>

#include <array>

int main ()

{
std::array<int,5> first = {10, 20, 30, 40, 50},
std::array<int,5> second = {11, 22, 33, 44, 55};

first.swap (second);

std::cout << "first:";
for (int& x : first) std::cout << ' ' << Xx;
std::cout << '\n';

std: :cout << "second:";
for (int& x : second) std::cout <«
std::cout << "\n';

<< X;

return 9;
}
Output
first: 11 22 33 44 55
second: 10 20 30 40 50
get (array)
JEAn: std::get<0>(myarray); f& N—MEZE4E, REE €A E T RIS H.
template <size_t I, class T, size_t N> T&get (array <T, N>&arr) noexcept;
template <size t I, class T, size_t N> T & get (array <T, N> & arr) noexcept;
template <size t I, class T, size t N> const T&get (const array <T, N>&arr) noexcept;
Example
#include <iostream>

#include <array>
#include <tuple>

int main ()

{
std: :array<int,3> myarray = {10, 20, 30},
std: :tuple<int,int,int> mytuple (10, 20, 30);

std: :tuple_element<0,decltype(myarray)>::type myelement; // int myelement

myelement = std::get<2>(myarray);
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std: :get<o>(myarray);
myelement;

std: :get<2>(myarray)
std: :get<0>(myarray)

std::cout << "first element in myarray:
std::cout << "first element in mytuple:

return 0;
}
Output

first element in myarray: 30
first element in mytuple: 10

relational operators (array)

JEtn: arrayA!=arrayB. arrayA > arrayB; KILHEEEAGE N TRITRPR R,
(1

template <class T, size T N>

bool operator == (const array <T, N>&1lhs, const array <T, N>&rhs) ;

(2)
template <class T, size T N>

bool operator! = (const array <T, N>&1lhs, const array <T, N>&rhs) ;

(3)
template <class T, size T N>
bool operator < (const array <T, N>&1lhs, const array <T, N>&rhs) ;
(4)
template <class T, size T N>

bool operator <= (const array <T, N>&1lhs, const array <T, N>&rhs) ;

(5)
template <class T, size T N>
bool operator> (const array <T, N>&1lhs, const array <T, N>&rhs) ;
(6)
template <class T, size T N>

bool operator> = (const array <T, N>&1lhs, const array <T, N>&rhs) ;

Example
#include <iostream>
#include <array>

int main ()

{
std::array<int,5> a = {10, 20, 30, 40, 50};
std::array<int,5> b = {10, 20, 30, 40, 50};
std::array<int,5> c = {50, 40, 30, 20, 10};
if (a==b) std::cout << "a and b are equal\n";
if (b!=c) std::cout << "b and c are not equal\n”;
if (b<c) std::cout << "b is less than c\n";
if (c>b) std::cout << "c is greater than b\n";
if (a<=b) std::cout << "a is less than or equal to b\n";
if (a>=b) std::cout << "a is greater than or equal to b\n";
return 0;

}

Output

a and b are equal
b and c are not equal
b is less than c
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c is greater than b
a is less than or equal to b
a is greater than or equal to b

vector

vector &N A] LA K/ B (1) P51 25 45 o

PG, vector NEANTMITRMEHELMAAMHAE, XEMETEAIMITE BT UEH 2 o0 = 1w
Fait FmE sk v, 1 R R m A RS AR R, BEATRIR/NAT DA H e, EATT AT
fit HAS 2% H Bl b HE

TEWH, vector I — MBS EE RAAAE ENIRITER . XA S T e ZEH A, DUEAE R AT
RGN, XMW BN IR A e R B sh B . gl BRI [R5, X2 — M X E B
1155, DRIAR UK 0 RS N 275 88 I O S ARAS 2 ST 0 i

FHIR, vector 25 #% A DAZMC — LR A1 A7 it LAIE B AT BERI3G K, I BLIR b 2548 iT DLEAA U™ A 75 24 &3t
FOED, HRAND B R TE RIVSEhRgs . JE T DUSE IS [R] 1 S0 RS K 21 A7 A5 AN 33T 23 ic 2 [R] f~F- 16
RAEAT TGO, P20 C A %o 52 K BTN B AR RO, AR BT I SR P Ay %N e A i N TR 54
HEA3 HA BN TR R

R, SECHAREL, BRI FERE 2 (N A7 RAS 3 B AT LA 2807 S K e

HHAWSAF 572 (deques, lists ll forward_lists ) #HEt, vector JEH ARV HtR (Wi Gsidl—
FE) AR AR AT R RIS IIEGFE BRI R o XS T-00 Sl N B B R 1 45 B2 AMALE (170 3= IR,
EAIPAT L ARL B 2 E, IR H B SR forward _lists 8 AN — B REs A1 51 H -

BT XT vector [R5l WARAE A0S (%) WF:

o BEALYIIH - HE0(1)

o T{ERFIEMIICE - P (amortized) HE O(D)}}

o HEHITE - & vector EHESHILVEFEE O(n)})

template < class T, class Alloc = allocator<T> > class vector;

vector::vector

(1) empty AafitRE GROANERED WG MW ESE, AR, (2 fill MiERE H n Mok
M — N TN UREE val EIA CiniR8eft) . (3) YRl (range) #4i&#s {1 5[ range, first,
last]3E | Y ) 0 3 AH R BBUF #4938 — M s, L IR S0 2 emplace - ANIZIE B IAH S B9 70 3R AGE T A o
(4) 5] (copy) MGRE CFHZRCAERD  AZHFE PRI E — NS x PN ICRIEIARRE S
(5) #3h (move) Mi&p¥l (FIMECEFEEN) Mk — 3R x JTTRA . WIRIETE 1 alloc F HE x K
DECAEAE, BammB s, BN, BAMEER R BERER) « x REERIREEA R
R (6) WIARALHI A IE bR B His — DA A TS T P — % DU L, DURE RIS -

default (1)

explicit vector (const allocator_type& alloc = allocator_type());

fill (2)

explicit vector (size_type n);

vector (size type n, const value_ type& val,
const allocator_type& alloc = allocator_type());
range (3)
template <class InputIterator>
vector (InputIterator first, InputIterator last,
const allocator_type& alloc = allocator_type());

copy (4)

vector (const vector& x);

vector (const vector& x, const allocator_type& alloc);

move (5)

vector (vector&& x);

vector (vector8&& x, const allocator_type& alloc);

initializer list (6)
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vector (initializer list<value type> il,
const allocator_type& alloc = allocator_ type());
Example

#tinclude <iostream>
#tinclude <vector>

int main ()

{
// constructors used in the same order as described above:
std::vector<int> first; // empty vector of ints
std::vector<int> second(4, 100); // four ints with value 100
std::vector<int> third(second.begin(), second.end());// iterating through second
std::vector<int> fourth(third); // a copy of third
// the iterator constructor can also be used to construct from arrays:
int myints[] = {16,2,77,29};
std::vector<int> fifth(myints, myints + sizeof(myints) / sizeof(int));
std::cout << "The contents of fifth are:";
for(std: :vector<int>::iterator it = fifth.begin(); it != fifth.end(); ++it)

std::cout << ' ' << *it;

std::cout << '\n';
return 0;

}

Output

The contents of fifth are: 16 2 77 29
vector::~“vector

BRI R . OBAESNEE R cE LI allocator_traits::destroy, Ff# FH 7 B & B i o &4 e A
B

~vector();

vector::operator=

BN ESECER A, BHHSATAR, R HE SO RN,
copy (1)

vector& operator= (const vector& x);

move (2)

vector& operator= (vector&& x);

initializer list (3)

vector& operator= (initializer_list<value type> il);
Example

#include <iostream>

#include <vector>

int main ()

{
std: :vector<int> foo (3,9);
std: :vector<int> bar (5,0);
bar = foo;
foo = std::vector<int>();
std::cout << "Size of foo: " << int(foo.size()) << '\n’;
std::cout << "Size of bar: " << int(bar.size()) << '\n’;
return 0;
}
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Output
Size of foo:
Size of bar:

vector::begin
vector::end
vector::rbegin
vector::rend
vector::chegin
vector::cend
vector::rcbegin
vector::rcend

w e

vector::size

& [A] vector H1 G K

X & vector FERAEI PR SRR, AN —ESTHAAMERE.
size type size() const noexcept;

Example
#include <iostream>
#include <vector>

int main ()

{
std: :vector<int> myints;
std::cout << "0. size: " << myints.size() << '\n’;
for (int i=0; i<10; i++) myints.push_back(i);
std::cout << "1. size: " << myints.size() << '\n’';
myints.insert (myints.end(),10,100);
std::cout << "2. size: " << myints.size() << '\n’';
myints.pop_back();
std::cout << "3. size: " << myints.size() << '\n';
return 0;

}

Output

0. size: ©

1. size: 10

2. size: 20

3. size: 19

vector::max_size

0% vector AIANHITCR K KECE . HIT OO0 R G0 i SEIRR 1),

XL AT LUR SR ORI RN, R SIOEIRIERENS IR B2 RN FEIR BIZR /N A BAEATIN 18], 4759
Toi% o BeAF A -

size_type max_size() const noexcept;

Example
#include <iostream>
#include <vector>

int main ()

{

std: :vector<int> myvector;
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// set some content in the vector:

for (int i=0; i<100; i++) myvector.push_back(i);
std::cout << "size: " << myvector.size() << "\n";
std::cout << "capacity: " << myvector.capacity() << "\n";
std::cout << "max_size: << myvector.max_size() << "\n";
return 0;

}

A possible output for this program could be:

size: 100

capacity: 128

max_size: 1073741823

vector::resize

TWEEEGHRADN, EHAE 0 TR,

WA n AN T AHTAS size, WK BAE/DEIET n DR, O KIHMER OFESRElD .
W n KT AT size, W ARG NS AT REZ 10 R BUAEI RN n okKY R A2
Foe R KA val BIEIA, 5N AT ERTIR L .

WUR n R T 24/ A 451 capacity (5D, ZrFCHIAF i 2SR 4 E 3 B .
TR e T 7 A\ IR T ER K P AR A A R SRR A

void resize (size_type n);

void resize (size type n, const value type& val);

Example

#include <iostream>
#include <vector>

int main ()

{

std: :vector<int> myvector;

// set some initial content:
for (int i=1;i<10;i++) myvector.push_back(i);

myvector.resize(5);
myvector.resize(8,100);
myvector.resize(12);

std: :cout << "myvector contains:";
for (int i=0;i<myvector.size();i++)

std::cout << ' ' << myvector[i];
std::cout << '\n';

return 0;
}
Output
myvector contains: 1 2 34 5 100 100 100 © © @ @
vector::capacity

Wit E 1 val, NI

IR [BI 24T vector 23 BLHIAFEZS IR/, FHIJTER RN . XA capacity(B &) A —E T vector [1] size. &

AT DAAHAEECEE R, BAMK 2R A R PRGN, T AN 2 Bl B M E N
size type capacity() const noexcept;

Example
#include <iostream>
#tinclude <vector>

13 /43




int main ()

{
std: :vector<int> myvector;
// set some content in the vector:
for (int i=0; i<100; i++) myvector.push_back(i);
std::cout << "size: " << (int) myvector.size() << '\n';
std::cout << "capacity: " << (int) myvector.capacity() << '\n';
std::cout << "max_size: " << (int) myvector.max_size() << '\n';
return 9;

}

A possible output for this program could be:

size: 100

capacity: 128
max_size: 1073741823

vector::empty
% [H] vector s2 597 (B, B size &N O
bool empty() const noexcept;

Example
#tinclude <iostream>
#include <vector>

int main ()

{
std: :vector<int> myvector;
int sum (9);
for (int i=1;i<=10;i++) myvector.push_back(i);
while (!myvector.empty())
{
sum += myvector.back();
myvector.pop back();
}
std::cout << "total: " << sum << '\n';
return 9;
}
Output
total: 55

vector::reserve

53K vector HEZE/DELES n MR

WER n KT 2477 vector 8, WHZR BT AL E 0 M HAAE SR, AT HAERNE n EEO .
TEFTA HAE T, REHRAAS SEER I, HH H vector ZEASZFM .

XA RO vector K/NEAH M, HABRSUIRERITTE .

void reserve (size type n);

Example
#tinclude <iostream>
#include <vector>

int main ()
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std::vector<int>::size type sz;

std: :vector<int> foo;
sz = foo.capacity();
std::cout << "making foo grow:\n";
for (int i=0; i<100; ++i) {
foo.push_back(i);
if (sz!=foo.capacity()) {
sz = foo.capacity();
std::cout << "capacity changed:

}
}

std: :vector<int> bar;
sz = bar.capacity();
bar.reserve(100);
std::cout << "making bar grow:\n";
for (int i=0; i<100; ++i) {
bar.push_back(i);
if (sz!=bar.capacity()) {
sz = bar.capacity();
std::cout << "capacity changed:

}
}

return 0;

}

Possible output
making foo grow:
capacity changed:
capacity changed:
capacity changed:
capacity changed:
capacity changed:
capacity changed:
capacity changed:
capacity changed:
making bar grow:
capacity changed:
vector::shrinktofit

TR 25 28 /N capacity (B E) LAE MR ST

100

// this 1is the only difference with foo

<< sz << '\n';

above

<< sz << '\n';

ZIERATRGER, JF HASRSLBITLL A dit g Ttk I HARKF capacity KT size () vector. XFHET

BB, AR RERDNBA T, I HARE

void shrink_to fit();
Example

#include <iostream>
#include <vector>

int main ()

{
std: :vector<int> myvector (100);
std::cout << "1. capacity of myvector:

myvector.resize(10);
std::cout << "2. capacity of myvector:

AR H TR

" << myvector.capacity() << '\n';

<< myvector.capacity() << '\n’';
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myvector.shrink_to_fit(); h
std::cout << "3. capacity of myvector: " << myvector.capacity() << '\n’;

return 0;
}
Possible output

1. capacity of myvector: 100
2. capacity of myvector: 100
3. capacity of myvector: 10

vector::operator[]
vector::at
vector::front
vector::back
vector::data
vector::assign
KB N C%s vector, BRI RT NS, JRAHRBMAZEOL RN
FEJEE A (1) o, Fr AR EE — R Ja— A VR N A o AR PP S T 3R
A (2) |, HTNSZn ANtk BN RERPIEEA N —A val R4,
TEWIIRACHN R IEA (3) v, i NI LU RN R a6 a1 2 A% 35 R R ) AR o
PR A Be as i A 1 GBSO, A BOAIEE BR 70 BoA i S R B8 Bo R 2 . B I TS
WAKICER, HHEHI TR,
range (1)
template <class InputIterator>
void assign (InputIterator first, InputIterator last);
fill (2)
void assign (size type n, const value type& val);
initializer list (3)
void assign (initializer list<value type> il);
Example
#include <iostream>
#include <vector>

int main ()

{

std: :vector<int> first;
std: :vector<int> second;
std: :vector<int> third;

first.assign (7,100); // 7 ints with a value of 100

std: :vector<int>::iterator it;
it=first.begin()+1;

second.assign (it,first.end()-1); // the 5 central values of first

int myints[] = {1776,7,4};

third.assign (myints,myints+3); // assigning from array.
std::cout << "Size of first: " << int (first.size()) << '\n';
std::cout << "Size of second: " << int (second.size()) << '\n';
std::cout << "Size of third: " << int (third.size()) << '\n';
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return 0;
}

Output

Size of first: 7
Size of second: 5
Size of third: 3

bR vector::assign 5 vector::operator= X )«
1.  vector::assign SZHL IS
void assign(size type __n, const _Tp& __val) { _M_fill assign(__n, _val); }

template <class Tp, class _Alloc>
void vector< Tp, Alloc>:: M fill assign(size t __n, const value type& _ val)
{
if (__n > capacity()) {
vector<_Tp, _Alloc> __tmp(_n, _ val, get allocator());
__tmp.swap(*this);
¥
else if (__n > size()) {
fill(begin(), end(), _ val);
M _finish = uninitialized fill n( M finish, _n - size(), __ val);
¥
else

erase(fill n(begin(), _ n, val), end());

}
1. vector::operator= SZILJFIG
template <class _Tp, class _Alloc>
vector<_Tp,_Alloc>&
vector<_Tp, Alloc>::operator=(const vector<_Tp, _Alloc>& _ Xx)
{
if (& _x != this) {
const size type _ xlen = _ x.size();
if (__xlen > capacity()) {
iterator __tmp = _M allocate_and_copy(__xlen, _ x.begin(), __x.end());
destroy(_M_start, _M_finish);
M deallocate(_M start, M end of storage - M start);
_M start = __tmp;
_M_end_of_storage = _M_start + __xlen;
}
else if (size() >= __xlen) {
iterator __i = copy(__x.begin(),
destroy(__i, _M finish);

x.end(), begin());

}
else {
copy(__x.begin(), _ x.begin() + size(), _M start);

uninitialized_copy(__x.begin() + size(), __x.end(), _M_finish);

}

_M_finish = _M start + _ xlen;

}

return *this;
}

vector::push_back

£ vector /e — MR Z R I —MHitE. val FNERES] (88 2t Es.

XA RS 25 8% size BEIN T —, WHERBIHIRE size I T 24700 vector [ capacity, 'S ET4fic A7 6=
8] E Zh 357 i
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void push back (const value type& val);
void push back (value type&& val);
Example

#tinclude <iostream>
#tinclude <vector>

int main ()

{
std: :vector<int> myvector;
int myint;

std::cout << "Please enter some integers (enter © to end):\n";

do {
std::cin >> myint;
myvector.push_back (myint);
} while (myint);

std::cout << "myvector stores " << int(myvector.size()) << " numbers.\n";

return 0;
}

vector::pop_back

kR vector H G — NIt ER, AR A size B> —A
IR T HMIERI T 3R

void pop_back();

Example

#tinclude <iostream>
#tinclude <vector>

int main ()

{
std: :vector<int> myvector;
int sum (©);
myvector.push_back (1600);
myvector.push_back (2600);
myvector.push_back (300);

while (!myvector.empty())
{

sum+=myvector.back();
myvector.pop_back();

}

std::cout << "The elements of myvector add up to << sum << '\n';

return 0;
}

Output
The elements of myvector add up to 600

vector::insert

B ERR AL B LR BT B CER KY B 1% vector, MBI TCRMEE GO INELS D, XaT
B BE A7 2% 18) E BhE BT A0S, WA LEH vector 1) size #EIT 47T ) vector ) capacity FITEIL T
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H1 T vector i FHECALIFON AL A7 Ak, DRIBERR 1R T 3E A2 vector K5, B vector [f] begin Z A,
ot fr B T BOR A T E ML E 2R T e R EMBA T B L B 5 ARSI P B A (914D list B

forward list) $ATHHFEIRAEAHRAEALL, X 2R3

single element (1)

iterator insert (const_iterator position,
fill (2)

iterator insert (const_iterator position,
range (3)

template <class InputIterator>

iterator insert (const_iterator position,
move (4)

iterator insert (const_iterator position,
initializer list (5)

iterator insert (const_iterator position,
Example

#include <iostream>

#include <vector>

int main ()

const value_type& val);

size_type n, const value_type& val);

InputIterator first, InputIterator last);

value_type&& val);

initializer_list<value_type> il);

{
std: :vector<int> myvector (3,100);
std: :vector<int>::iterator it;
it = myvector.begin();
it = myvector.insert ( it , 200 );
myvector.insert (it,2,300);
// "it" no longer valid, get a new one:
it = myvector.begin();
std: :vector<int> anothervector (2,400);
myvector.insert (it+2,anothervector.begin(),anothervector.end());
int myarray [] = { 501,502,503 };
myvector.insert (myvector.begin(), myarray, myarray+3);
std::cout << "myvector contains:";
for (it=myvector.begin(); it<myvector.end(); it++)
std::cout << ' ' << *it;
std::cout << '\n';
return 0;
}
Output

myvector contains: 501 502 503 300 300 400 400 200 100 100 100

h78: insert EACHS B R AR
int main()

{
std: :vector<int> v(5, 9);
std::vector<int>::iterator vi;

// K vector FH— 10 FHIECH
vi = v.begin();
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// push_back FHEATLEZ G HESIAI A push_back HIEEEE(E (BYE—7 % vector #7/H vector HIlE Z#)%
¥rvector) , F#vector Z{(H iterator W15 ZLETEE, G2 insert Hit#
v.push_back(10);

v.insert(vi, 2, 300);

return 0O;
}
HOE: MiZiEvi = v.begin(); % v.push_back(10); J5 T
vector::erase
M vector FHMIEREATCER (position) Bi—RFICE ([first, last) ) .
XA RO 1B BRI T ERAIECE, IR 185 1K
H1T vector ff FH—MEAE NILREAF#, FrEAMBRER vector 450 B 2 )5, B vector K] begin Z FIHIITT
RO, KSR BAR RS I A TR E R E M B AL B . 5 HARRI SRR A A (10 list B
forward_list) HATHHFEERAERRIEALL, X 5 2RI A,
iterator erase (const_iterator position);
iterator erase (const_iterator first, const_iterator last);

Example
#tinclude <iostream>
#include <vector>

int main ()

{

std: :vector<int> myvector;

// set some values (from 1 to 10)
for (int i=1; i<=10; i++) myvector.push_back(i);

// erase the 6th element
myvector.erase (myvector.begin()+5);

// erase the first 3 elements:
myvector.erase (myvector.begin(),myvector.begin()+3);

std: :cout << "myvector contains:";

for (unsigned i=0; i<myvector.size(); ++1i)
std::cout << ' ' << myvector[i];

std::cout << "\n';

return 9;
}

Output
myvector contains: 4 5 7 8 9 10

vector::swap

A x KBS IS HINE, x 25— MR vector X R . RAJATREA A,

FEFHIEA R G, XA RS I uR 2R AE A AIE x TR, T x BT R EX AN TR
MTeER . PrAIEREs, 9l AR BT XSS H R AORFFA 2L

THER, AERCR R BAE B A R PRI AS e,  FRE 5 iRl 57 eR O AR AL Aok 3 3 B ik

void swap (vector& x);

Example
#tinclude <iostream>
#include <vector>
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int main ()
{
std: :vector<int> foo (3,100); // three ints with a value of 100

std: :vector<int> bar (5,200); // five ints with a value of 200
foo.swap(bar);

std::cout << "foo contains:";

for (unsigned i=0; i<foo.size(); i++)
std::cout << ' ' << foo[i];

std::cout << '\n';

std::cout << "bar contains:";

for (unsigned i=0; i<bar.size(); i++)
std::cout << ' " << bar[i];

std::cout << '\n';

return 9;
¥
Output

foo contains: 200 200 200 200 200
bar contains: 100 100 100

vector::clear

M vector HMIBRFTAIGER (BEAEE) , BT size N 0 [FE4s.

AMRIEEH A, Hi TR, vector [ capacity ANFRIE A AZEA . 5] 5535740 e it i 7Y B AC 77
& swap: vector<T>().swap(x); // clear x reallocating

void clear() noexcept;

Example

#include <iostream>
#include <vector>

void printVector(const std::vector<int> &v)

{
for (auto it = v.begin(); it != v.end(); ++it)
{
std::cout << *it << ' ';
¥
std::cout << std::endl;
}
int main()
{
std::vector<int> v1(5, 50);
printVector(vl);
std::cout << "vl size =" << vl.size() << std::endl;
std::cout << "vl capacity = " << vl.capacity() << std::endl;

vl.clear();

printVector(vl);
std::cout << "vl size =" << vl.size() << std::endl;
std::cout << "vl capacity = " << vl.capacity() << std::endl;

vl.push_back(11);
21/ 43



vl.push_back(22); ﬁ
printVector(vl);
std::cout << "vl size =" << vl.size() << std::endl;

std::cout << "vl capacity = " << vl.capacity() << std::endl;

return 0O;
}
Output
50 50 50 50 50
vl size =5
vl capacity

1]
Uil

vl size =0
vl capacity
11 22

vl size =2
vl capacity
vector::emplace
I AE position 7 B AMBINFTLER args K AL . ZASHTTERZH args TR AME K SECRIIER

XA RGN T — DRI RN

I3 BCAT 7 18] 14 B 2h BB BUR A 7EHT IR vector 1] size A0 AR AR EIIHIL T .

HH T vector fff FHEUZHAE N H AL A7 it,  [RIERR 1 o 4d A2 vector KEZ J5, B vector ) begin Z i,
FoAth Az B o T 3OS 4% B E A0 B 5 A TR BB TR A, B 5 AR F oI s (9140 list 54
forward_list) HATAHREHAERIRVEALL, X H R AR R,

ZIt % il A allocator_traits::construct SRt args SREIE . HA— DU R E, KB IA 5%
R B AE RSt

1]
v

]
v

template <class... Args>
iterator emplace (const_iterator position, Args&&... args);
Example

#include <iostream>
#include <vector>

int main ()

{
std: :vector<int> myvector = {10,20,30};

auto it = myvector.emplace ( myvector.begin()+1, 100 );
myvector.emplace ( it, 200 );
myvector.emplace ( myvector.end(), 300 );

std::cout << "myvector contains:";
for (auto& x: myvector)

std::cout << ' ' << x;
std::cout << '\n';

return 0;
}

Output
myvector contains: 10 200 100 20 30 300

vector::emplace_back

f£ vector FIREMA —NHHICR, BHRASITRE I uRa. ZHeREH args 1E ks )
SHORNE Y -
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XA R 2R ER /NG T A, WnSE R BN T S AT vector B E, U S EUTT 7 FUH AF it~ 6]
iy W

%It F AT R allocator_traits :: construct K4t args KA

5 push_back #HLt, emplace_back 7] L& G4 M 1) il FIFL B #AF

template <class... Args>
void emplace_back (Args&&... args);
Example
#include <vector>
#include <string>
#include <iostream>

-

struct President

{
std::string name;
std::string country;
int year;

President(std::string p_name, std::string p_country, int p_year)
name(std: :move(p_name)), country(std::move(p_country)), year(p_year)

{

}
President(President&& other)

name(std: :move(other.name)), country(std::move(other.country)), year(other.year)

std::cout << "I am being constructed.\n";

{
}

President& operator=(const President& other) = default;

std::cout << "I am being moved.\n";

¥
int main()

std::vector<President> elections;
std::cout << "emplace_back:\n";
elections.emplace back("Nelson Mandela", "South Africa", 1994);

std::vector<President> reElections;
std::cout << "\npush back:\n";
reElections.push_back(President("Franklin Delano Roosevelt", "the USA", 1936));

std::cout << "\nContents:\n";
for (President const& president: elections) {
std::cout << president.name << " was elected president of "

<< president.country << in << president.year << ".\n";

}
for (President const& president: reElections) {
std::cout << president.name << " was re-elected president of

<< president.country << in << president.year << ".\n";

}
}

Output

emplace_back:
I am being constructed.

push_back:
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I am being constructed.
I am being moved.

Contents:
Nelson Mandela was elected president of South Africa in 1994.
Franklin Delano Roosevelt was re-elected president of the USA in 1936.

vector::get_allocator
IR [A] ) vector IR )4 8 X 5 I EIAS o
allocator_type get_allocator() const noexcept;

Example
#include <iostream>
#include <vector>

int main ()

{
std: :vector<int> myvector;
int * p;
unsigned int i;
// allocate an array with space for 5 elements using vector's allocator:
p = myvector.get allocator().allocate(5);
// construct values in-place on the array:
for (i=0; i<5; i++) myvector.get_allocator().construct(&[i],i);
std::cout << "The allocated array contains:";
for (i=0; i<5; i++) std::cout << ' ' << p[i];
std::cout << '\n';
// destroy and deallocate:
for (i=0; i<5; i++) myvector.get_allocator().destroy(&p[i]);
myvector.get_allocator().deallocate(p,5);
return 0;
}
Output

The allocated array contains: @1 2 3 4
7E: deallocate I destory [JRH:
deallocate SEHLIFIRAS:

template <class T>
inline void _deallocate(T* buffer)

{
: :operator delete(buffer); /] N AAF delete [] ? ,operator delete [XJji|F delete
//operator delete J&—MNEZEHIER
¥
destory:

template <class T>
inline void _destory(T *ptr)

{

}

destory 1 57 FH SRR FIMTHY BRI R, B SSAH B A BN A ((HEE B ) A7 BB b AT (R B

deallocate 1 STRERLN AT (UL AR B AT HR B AE b2 BT S destory 4555, N fFHihbiR [Flgh R4, (3R
XA {51 -1

ptr->~T();
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relational operators (vector) ﬁ

swap (vector)

vector

deque

deque (['dek]) CXUiiEAFY) J& double-ended queue HJ—NAKINEES . deque & B ABIE KINTFHIRA,
A LAYE P (TS E ) 3 B

€ [P JE AT LADIAS [R5 SUSE3E deques, 18 W A SEMIE RS SEA . (B2 EAETE LR, e v
S BRENLUT R EARER BT M SN e R, IR YR TR R A A 75 A% oKk H s A FRAE A

BRI, BEATREE T 2RT vector ITIRE, (HEAEST FIIHFUGER 7> thn] DLt i AFHBR T 2=, 1AM
fEgi . 52, 5 vector AN[Fl, deques FFARIUEK HATE T RAEEEE S EAIE . deque WIS RFETE 7]
A= TUER MR VI TR 2SS EORE TN

P~ vector Fll deques $&fit 7 — AN AEE AL, WU THRLME R, ENHTIETTEL2AR: 824
vector ff FERAN A 75 B /R EHRr ML LA K, (H 2 deque HITTER AT LLAEE AR HIERI 2R 28, 2 281E 3T
{RAE DAL A B LR AT HATAR] 6 A RR S (A A — BOFE E 1 GEGHE RS BB . Hit,
deques £ N #BLL vector B 4 — i, (HAZIX(AFMATAESE LeAB AL T A Rt 4, JUH R AE HoH 7 it 2845 5
hn & s AR KT H L T .

X T A N B PR T AR B R A7 B DALMY TG R AR, deques RIS T 22, I H 5 HIRAMF KB R AHLL,
IEARERAN G| I — B

deque & WAHREM R4 (RF) WR:

o BEALYIIH - HE 0(1)

o TESREBUTLIEMABRRIUER - MHE AT 0(1)

o IAEREERITE - Zi1E O(n)

template < class T, class Alloc = allocator<T> > class deque;

deque::deque
Fit—> deque B AR R, AR I A5 F O A43E e B A WTAR 10 BRI N 2
Example

#tinclude <iostream>
#include <deque>

int main ()
{

unsigned int 1i;

// constructors used in the same order as described above:

std: :deque<int> first; // empty deque of 1ints

std: :deque<int> second (4,100); // four ints with value 100
std: :deque<int> third (second.begin(),second.end()); // iterating through second
std: :deque<int> fourth (third); // a copy of third

// the iterator constructor can be used to copy arrays:
int myints[] = {16,2,77,29};
std: :deque<int> fifth (myints, myints + sizeof(myints) / sizeof(int) );

std::cout << "The contents of fifth are:";
for (std::deque<int>::iterator it = fifth.begin(); it!=fifth.end(); ++it)
std::cout << ' ' << *it;

std::cout << '\n';
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return 9;
}
Output
The contents of fifth are: 16 2 77 29
deque::push_back
FEAETHIE G — N ICRZ )G » 1R deque BAFHIREBIRIN—1HcR. val RINAERER (B3 2%
%"E\“O
XA RN T — B RN
void push_back (const value_type& val);
void push_back (value type&& val);

Example

#include <iostream>
#include <deque>

int main ()

{
std: :deque<int> mydeque;
int myint;
std::cout << "Please enter some integers (enter © to end):\n";
do {
std::cin >> myint;
mydeque.push_back (myint);
} while (myint);
std::cout << "mydeque stores " << (int) mydeque.size() << " numbers.\n";
return 0;
}

deque::push_front

£ deque FERHIITIAN BIEA—MHHITER, AL THATAE — o ER . val FNERES] (@i#s) 2
HARTCER.

XA RN T — RN

void push_front (const value_type& val);

void push_front (value_type&& val);

Example

#include <iostream>
#include <deque>

int main ()

{
std: :deque<int> mydeque (2,100); // two ints with a value of 100
mydeque.push_front (200);
mydeque.push_front (3600);

std::cout << "mydeque contains:";

for (std::deque<int>::iterator it = mydeque.begin(); it != mydeque.end(); ++it)
std::cout << ' ' << *it;

std::cout << '\n';

return 9;
}
Output
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300 200 100 100

deque::pop_back

MR deque e IERIE —MIuER, ARG E AR ED— A
IR T M BRI T 3R

void pop_back();

Example

#tinclude <iostream>
#include <deque>

int main ()

{
std: :deque<int> mydeque;
int sum (©);
mydeque.push_back (190);
mydeque.push_back (20);
mydeque.push_back (30);

while (!mydeque.empty())
{
sum+=mydeque.back();
mydeque.pop_back();
}

std::cout << "The elements of mydeque add up to " << sum << '\n';

return 9;
}
Output
The elements of mydeque add up to 60
deque::pop_front
MIER deque Aas I — N IoE, AR I,
IXBR T IR T 2R
void pop_front();
Example

#include <iostream>
#include <deque>

int main ()

{

std: :deque<int> mydeque;

mydeque.push_back (100);
mydeque.push_back (200);
mydeque.push_back (300);

std::cout << "Popping out the elements in mydeque:";
while (!mydeque.empty())
{
std::cout << ' ' << mydeque.front();
mydeque.pop_front();
}

std::cout << "\nThe final size of mydeque is " << int(mydeque.size()) << '\n';
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return 9;
¥

Output

Popping out the elements in mydeque: 100 200 300
The final size of mydeque is ©

deque::emplace_front

7t deque [PIFkIHAN—DNHICER, WUEHARTE — ARl . XMHHITcER 2 args 1E VMR INS
KA

XA BN T — AR

ot el A allocator_traits::construct Kt args SRAI# .

AEAE— AU 2 BRI 2L push_front, &R LK IAE X 552 1| 550F2 ) BI85

template <class... Args>
void emplace front (Args&&... args);
Example

#tinclude <iostream>
#include <deque>

int main ()

{
std: :deque<int> mydeque = {10,20,30};

mydeque.emplace_front (111);
mydeque.emplace_front (222);

std::cout << "mydeque contains:";
for (auto& x: mydeque)

std::cout << ' ' << x;
std::cout << '\n';

return 0;
}

Output
mydeque contains: 222 111 10 20 30

deque::emplace_back

7t deque FIREIHAN—MHHITER, BRAUIIRGE M oRZ /G BMHRTESH args 1ENER 2
Ok M- o

XA BN T — AR

Z It &AWL HA allocator_traits::construct K4 #: args SKEIE ).

AEAE— AU 53 BRI 2L push_back, ‘B A LK B 6 G2 1| 4Re 2 31175 35

template <class... Args>
void emplace back (Args&&... args);
Example

#include <iostream>
#include <deque>

int main ()

{
std: :deque<int> mydeque = {10,20,30};

mydeque.emplace_back (100);
mydeque.emplace_back (200);

std::cout << "mydeque contains:";
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for (auto& x: mydeque)

std::cout << ' ' << Xx;
std::cout << '\n';
return 0;

}
Output

mydeque contains: 10 20 30 100 200

forward_list

forward list CHLFHER) PR, FSCVFAEFFS T BUE 305 BEAT1E € A TR) fl A AR 11
forward_list (F[1EER) LB REES; B aERn] LR EN 18 BB SO RAFMEEA R AIANHE S A7l B
Hro I SCHR B R — A n R KB R R JCE R IR B R . forward _list AR5

A ) FER X AR B NN R — AR o R R, e oRREIN R —
MEFE TN ITR, —MNMREET—ITER, VAR A BEEA EREAD TR IEARSINI
F%EﬁAﬂ%%ﬁ#%ﬁﬁﬁ%%%oﬂ%,meumW%wﬂ%ﬁ%Eﬁﬁ$,E%EMR%@%&
A

5 HABFEA I ARUHE 525 2% (array, vector F deque) , forward list IBHZEH N, HEBUFIRL Bh2 28 PATAAT
AL E W e T IRCR L, Bl i ) T3R8 X S e R 5%, ke k.

(1) E ZLER B MRT Modifiers S FIFI A X B P AN 2% s /2 e, Al 1Bk = rT Lod k67 B 1) 7e R MBS
;B an, ZY5a) forward_list FHIEEANNICER, BAMNITIGE ISR ENZAE, X7 EAE R L7 B 2 7] 2k
Eg@oEME%%*%%%%Wﬁ%%%%%ﬁﬁ%ﬁ%ﬁ%%%%%(ﬁﬁ%%ﬁﬂ¢ﬁ%ﬂ%%%£
K=

ZABMIRT Modifiersclass BRI BTTH5 BRI B0, ES5HRNTE C BRFEERE L, btk
JEME—HIbRMERAS, AT RCRIE B E D )T R R B TR E N R, AR —ARE—E
ISF 1) B8 RIS ) 8 57 4 5 B AR — D TSR KN (IR R ) o X TG — SRS M A7 i s T|], O
A4 NN BRI AR . ZE3RAX forward_list X S AR N, o DU AR S BE T AA AN 450, X —1
T B LR VR (A [P0

forward_list::forward_list
default (1)
explicit forward_list (const allocator_type& alloc = allocator_type());
fill (2)
explicit forward list (size_type n);
explicit forward list (size type n, const value type& val,

const allocator_ type& alloc = allocator type());
range (3)
template <class InputIterator>

forward_list (InputIterator first, InputIterator last,
const allocator_type& alloc = allocator_type());
copy (4)
forward_list (const forward list& fwdlst);
forward_list (const forward 1ist& fwdlst, const allocator_type& alloc);
move (5)
forward list (forward 1list&& fwdlst);
forward list (forward 1list&& fwdlst, const allocator_type& alloc);
initializer list (6)
forward list (initializer list<value type> il,
const allocator_ type& alloc = allocator type());

Example
#include <iostream>
#include <forward list>
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int main ()

{

// constructors used in the same order as described above:

std: :forward_list<int> first; // default: empty

std: :forward_list<int> second (3,77); // fill: 3 seventy-sevens

std: :forward_list<int> third (second.begin(), second.end()); // range initialization
std: :forward_list<int> fourth (third); // copy constructor

std: :forward_list<int> fifth (std::move(fourth)); // move ctor. (fourth wasted)

std: :forward list<int> sixth = {3, 52, 25, 90}; // initializer List constructor
std::cout << "first:" ; for (int& x: first) std::cout << " " << x; std::cout << "\n';
std::cout << "second:"; for (int& x: second) std::cout << " " << x; std::cout << '\n’;
std::cout << "third:"; for (int& x: third) std::cout << " " << x; std::cout << '"\n';
std::cout << "fourth:"; for (int& x: fourth) std::cout << " " << x; std::cout << '"\n';
std::cout << "fifth:"; for (int& x: fifth) std::cout << " " << x; std::cout << "\n';
std::cout << "sixth:"; for (int& x: sixth) std::cout << " " << x; std::cout << '\n';

return 0;
}
Possible output
forward _list constructor examples:
first:
second: 77 77 77
third: 77 77 77
fourth:
fifth: 77 77 77
sixth: 3 52 25 90
forward_list::~forward_list

forward_list::before_begin
yACIEEICIRSS e EE S WV Pl 1= 0f VA R NBES AvEcr S
R B FIERAIAR ARSI H: © &N T AVER AR LTI 240 emplace_after, insert_after, erase_after B,
splice_after, HEFFH, HApPAT &k B RIHR AL E .
iterator before_begin() noexcept;
const_iterator before_begin() const noexcept;
Example
#include <iostream>
#include <forward_list>

int main ()

{
std: :forward list<int> mylist = {20, 30, 40, 50};
mylist.insert_after ( mylist.before_begin(), 11 );
std::cout << "mylist contains:";
for ( int& x: mylist ) std::cout << ' ' << Xx;
std::cout << "\n';
return 9;

}

Output

mylist contains: 11 20 30 40 50
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forward_list::chefore_begin

IR B 45 )5 2% R 2R — NG 2 AT A7 B Y const_iterator.

—ANHEM AR BN SRS XA UG AR (BRAFEAR S B2 const) , mi&
forward_list::before_begin i [=] (A& —HF, HARE FRAZECE R M N 45

AR B R OMEANFTAR R 51 -

const_iterator cbefore_begin() const noexcept;

Example
#include <iostream>
#include <forward_list>

int main ()

{
std: :forward_list<int> mylist = {77, 2, 16};

mylist.insert_after ( mylist.cbefore_begin(), 19 );

std::cout << "mylist contains:";
for ( int& x: mylist ) std::cout << ' ' << Xx;
std::cout << '\n';

return 9;
}

Output
mylist contains: 19 77 2 16

list

stack

queue

priority_queue

set

multiset

map

map &R, %R T 7% H key value (£18) A1 mapped value (BSHE) HAEE I G ER

FERRISE A, BEAEE & P T00 TR EATHE R — B, 1T R BB i S B ORI I N o 1SS Y (1) S R
SIHE FTREAN R, I BAERR A/ U AE— 2 VALUE_TYPE, 1Xs&—Finf RA &5 5 pif

typedef pair<const Key, T> value_ type;

TENE, B n R a e R P B LB B (EEESRT) o IR RE 1A P S5 HE P A e T o Bk
7% 8)8% L unordered_map ##1%, LUBIE TSR & A0, (ARSI VERET ST
%fﬁﬁ%&ﬁoEﬁ%%@ﬂ@ﬂuﬁﬁﬁﬁ@%ﬁw&%%%WM%ﬁ@ﬁﬁ((ﬁ%ﬁﬂ>o%%@
Wi

template < class Key, // map::key_type
class T, // map::mapped_type
class Compare = less<Key>, // map::Rey compare

class Alloc = allocator<pair<const Key,T> > // map::allocator type
> class map;

map::map

P — AR AR G, AR A R A 1 2 FR A B AL L 25
(1) MG RE BRI IER D

Rt — PR R, A IR

(2) VuER)E R 2L
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i R 2R e EN AR BE 1) E#%fn#ﬁﬁ*@iﬁﬂﬁy\ﬁﬁfiV\]E’EI’J*H%
PR EEE

(3) EHilthyid % OF FIEHEHD

i x IR TR IEI ARG R A

(4) Bahtid s OF 50— 2%

Rt — MR x TR S. WRIEE T alloc 7 HY x M ECEAR, AR SN, BAH
#ITE AR AR EREERE) o x REFRTR EEA IRES .
(5) WG B F ki i 4
HI Al AR TC R MBI A RIS — RS .
empty (1)
explicit map (const key_compare& comp = key_ compare(),
const allocator_type& alloc = allocator_type());
explicit map (const allocator_type& alloc);
range (2)
template <class InputIterator>
map (InputIterator first, InputIterator last,
const key_ compare& comp = key compare(),
const allocator_type& = allocator_type());
copy (3)
map (const map& x);
map (const map& x, const allocator_type& alloc);
move (4)
map (map&& x);
map (map&& x, const allocator_type& alloc);
initializer list (5)
map (initializer_list<value_type> il,
const key compare& comp = key compare(),
const allocator_type& alloc = allocator_type());
Example

#include <iostream>
#include <map>

bool fncomp (char lhs, char rhs) {return lhs<rhs;}

struct classcomp {
bool operator() (const char& lhs, const char& rhs) const
{return lhs<rhs;}

s
int main ()
{
std: :map<char,int> first;
first['a']=10;
first['b']=30;
first['c']=50;
first['d']=70;
std: :map<char,int> second (first.begin(),first.end());

std: :map<char,int> third (second);

std: :map<char,int,classcomp> fourth; // class as Compare
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bool (*fn_pt)(char,char) = fncomp;
std: :map<char,int,bool (*)(char,char)> fifth (fn_pt); // function pointer as Compare

return 0;
}
map::begin
R 1A 51 map &AasH 8 — N Rm LA .
H T map BEHGARFFHITER I, B LU A6 9] 8406 25 45 HE 7 ArdE i oz
WURA AR, IR [a] R AR A AE AN B R 5 H

iterator begin() noexcept;

const_iterator begin() const noexcept;

Example
#include <iostream>
#include <map>

int main ()

{
std: :map<char,int> mymap;
mymap['b'] = 100;
mymap['a'] = 200;
mymap['c'] = 300;
// show content:
for (std::map<char,int>::iterator it=mymap.begin(); it!=mymap.end(); ++it)
std::cout << it->first << " => " << it->second << '\n’;
return 0;
}
Output
a => 200
b => 100
c => 300

map::key_comp

1R 7] 5 i FH T U B A LB B A
key_compare key comp() const;
Example

#include <iostream>
#include <map>
int main ()
{
std: :map<char,int> mymap;
std: :map<char,int>::key_compare mycomp = mymap.key_comp();
mymap['a']=100;
mymap['b']=200;
mymap['c']=300;

std::cout << "mymap contains:\n";

char highest = mymap.rbegin()->first; // key value of last element
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std: :map<char,int>::iterator it = mymap.begin();
do {

std::cout << it->first << " => " << it->second << '\n’;
} while ( mycomp((*it++).first, highest) );

std::cout << "\n';

return 0;
}
Output
mymap contains:
a => 100
b => 200
c => 300
map::value_comp
A& B AT ST BRI AN T3 B EEBON 5, DASREUEE — S e 3R B IR AESE N ICERZ AT
value_compare value_comp() const;
Example
#include <iostream>
#include <map>

int main ()

{

std: :map<char,int> mymap;

mymap['x']=1001;
mymap['y']=2002;
mymap['z"']=3603;

std::cout << "mymap contains:\n";
std: :pair<char,int> highest = *mymap.rbegin(); // last element

std: :map<char,int>::iterator it = mymap.begin();
do {

std::cout << it->first << " => " << it->second << '\n’';
} while ( mymap.value_comp() (*it++, highest) );

return 9;
}
Output
mymap contains:
X => 1001
y => 2002
z => 3003
map::find
TER TR AAET k (K TR, WERIEINR A —MEALS, R [E map:end HIELEE.
W R ARG HLBON R R R (B, ANETCRIEASEALE IR , WA key BN RS FI
T3 AU PR map::count ] BLFSRAT B —MRFE S R A7E .

iterator find (const key_type& k);

const_iterator find (const key_type& k) const;
Example

#include <iostream>
#include <map>
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int main ()

{
std: :map<char,int> mymap;
std: :map<char,int>::iterator it;
mymap|['a']=50;
mymap['b']=100;
mymap|['c']=150;
mymap['d"']=2600;
it = mymap.find('b");
if (it !'= mymap.end())
mymap.erase (it);
// print content:
std::cout << "elements in mymap:" << '\n';
std::cout << "a => " << mymap.find('a')->second << '\n';
std::cout << "c => " << mymap.find('c')->second << '\n';
std::cout << "d => " << mymap.find('d')->second << '\n';
return 0;
}
Output
elements in mymap:
a => 50
c => 150
d => 200
map::count

TEA & TR R BAT 5T k BRI T s, R RIULRC R

T B s T I A R AR ME— 1, BRIz RO ARk Al 1 (SRR BNzt R BuREIFE (RID
WUR A A B B B SR [l e (R, ANEHAEVE N SEULERINT ), ISR 2 SE R o
size type count (const key type& k) const;

Example

#include <iostream>

#include <map>

int main ()

{
std: :map<char,int> mymap;
char c;

mymap [ 'a']=101;
mymap [ 'c']=202;
mymap [ 'f']=303;

for (c='a"'; c<'h'; c++)
{
std::cout << c;
if (mymap.count(c)>9)
std::cout << " is an element of mymap.\n";
else
std::cout <<

is not an element of mymap.\n";

35/43



return 0; &

utput

is an element of mymap.

is not an element of mymap.
is an element of mymap.

is not an element of mymap.
is not an element of mymap.
is an element of mymap.

is not an element of mymap.

map::lower_bound

FHIE AR B 2] T R

R AR PRS- RIERE, ZTRNEA STk AT HIL (RE, EREMMEEEHE) .

R AT A LT R (key_comp) SR EIX— i, HiEZ51R [F1F] key_comp (element_key, k) ik
[F] false HIEE— LK.

WS map FEAEAM LLEEAL (less) Sk, IR EGR [ —MERIBERNHE —NIo R, HEADNT k.

— AN R 2 B8 2T upper_bound B A MF K474 lower_bound, BRIEMES L& — key HZET k HITH:
TEIXFHEFLL T, lower_bound R [FIFE [A11ZIT 2 A 4K4S, T upper_bound iR Bl T —N o R IEES

iterator lower bound (const key type& k);
const_iterator lower bound (const key type& k) const;

Example

#include <iostream>
#include <map>

m-HhDaAnN CLU O

int main ()
{
std: :map<char,int> mymap;
std: :map<char,int>::iterator itlow,itup;

mymap|['a']=20;
mymap['b"']=46;
mymap['c']=60;
mymap['d']=80;
mymap['e']=100;

itlow=mymap.lower_bound ('b"); // itlow points to b
itup=mymap.upper_bound ('d"); // 1tup points to e (not d!)

mymap.erase(itlow, itup); // erases [itlow,itup)

// print content:
for (std::map<char,int>::iterator it=mymap.begin(); it!=mymap.end(); ++it)
std::cout << it->first << " => << it-»>second << '\n';

return 0;
}
Output

a => 20

e => 100

map::upper_bound

PR ARSI [A] 2 _F R

IR B — MR AR AN TR KA, BRI TRk Za.
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ZBREEH AT 5 (key_comp) SKHfiEiX— ri, &R FIF] key_comp (k, element key) Hfi
[5] true M —ITER.
R map EHECARI LB (less) LB, Rk HGR Al —MERER B~ ook, HERT k.
ALK R B8 lower_bound 5 5 upper_bound M E AT R, BT map @& —A R, HEEST k. &£
ZXFEHH R, lower_bound IR [FIF51A11Z 0= A4S, 1 upper_bound iR[FIFE A T — MR AR AR,
iterator upper_bound (const key_type& k);
const_iterator upper_bound (const key_type& k) const;
Example

#include <iostream>
#include <map>

int main ()
{
std: :map<char,int> mymap;
std: :map<char,int>::iterator itlow,itup;

mymap['a']=20;
mymap['b']=40;
mymap|['c']=60;
mymap|[ 'd']=80;
mymap|['e']=100;

itlow=mymap.lower_bound ('b"); // itlow points to b
itup=mymap.upper_bound ('d"); // itup points to e (not d!)

mymap.erase(itlow,itup); // erases [itlow,itup)

// print content:
for (std::map<char,int>::iterator it=mymap.begin(); it!=mymap.end(); ++it)

std::cout << it->first << " => " << it->second << '\n‘';
return 0;
}
Output
a => 20
e => 100
map::equal_range
SR F G % 1036

R SRS A B S k SR T RIS EIL S . TR PR R A MR, B RLR IR
R A& IR,

RS ATAR FICRE, UL [ (505 AT R BE, S PSRRI AT 18 25 — B IR s — it
Kk AR R A BB ELEBON B (key_comp) o AR 2R &R ELBON R IR ] false, U5 MER AN /2 54N -
pair<const_iterator,const_iterator> equal_range (const key type& k) const;
pair<iterator,iterator> equal_range (const key type& k);

Example

#include <iostream>
#include <map>

int main ()

{
std: :map<char,int> mymap;

mymap['a']=10;
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mymap['b']=20;
mymap|['c']=30;

std: :pair<std: :map<char,int>::iterator,std::map<char,int>::iterator> ret;
ret = mymap.equal_range('b');

std::cout << "lower bound points to: ";
std: :cout << ret.first->first << " =>

<< ret.first->second << "\n';

std::cout << "upper bound points to: ";
std::cout << ret.second->first << " =>

<< ret.second->second << '\n';

return 0;
}

Output

lower bound points to: 'b' => 20
upper bound points to: 'c' => 30

multimap
A% (Unordered Container) : unordered_set. unordered_multiset. unordered_map-
unordered_multimap

(EECE

. unordered_set

. unordered_multiset

e  unordered_map
unordered_multimap

%BE LA A 2 SEILAY o

unordered_set. unodered_multiset %54 :

unordered_map. unodered_multimap 544 :

unordered_set

unordered_multiset

unordered_map

unordered_multimap

tuple

TEHR M REEE N ITTREGHIN R FATTRATLLUE AR,

template <class... Types> class tuple;

Example
#include <iostream> // std::cout
#include <tuple> // std::tuple, std::get, std::tie, std::1ignore

int main ()
{
std: :tuple<int,char> foo (10,'x");
auto bar = std::make_tuple ("test", 3.1, 14, 'y');
std: :get<2>(bar) = 100; // access element
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int myint; char mychar; &

std::tie (myint, mychar) = foo; // unpack elements
std::tie (std::ignore, std::ignore, myint, mychar) = bar; // unpack (with ignore)

mychar = std::get<3>(bar);

std: :get<0>(foo)
std: :get<1>(foo)

std::get<2>(bar);
mychar;

std: :cout << "foo contains: ";
std::cout << std::get<o>(foo) << ' ';
std::cout << std::get<1>(foo) << "\n';

return 0;
}
Output
foo contains: 100 y
tuple::tuple
P —A tuple (T4l XF4t.
X S B T R, WIARA R T 1 A PR 4 i R O 2
(1) BIARI Ry iE R
Ky st —A JCA R R TS RAEHT LA .
(2) S/ Mahk i ek £
X GAEH tpl AN BT IR JCALE . tpl FOAH B TR B AL 45 AN T0 R IR 3 R 5
(3) [z iy it ok 2
Al Lo tpl o BT 2B AR AT DL RS A oy R e 1 & BT 3R BOSRR e H .
(4) ¥t kit 3 Hl elems THIAHRLT RGN ICER . elems HIFH R R WAL B 455 o R HIMIE B
.
(5) X Heffkiy it iR
ZXTRAPAFIIRT preirst MEIJGER pr.second. PR AT AR N 2GS & e 40 3 b 4% F o sR O RA
JuZH H I,
(6) FrHiashiA
BT A, B T BASTR AL M allocator alloc #4i& [
default (1)
constexpr tuple();
copy / move (2)
tuple (const tuple& tpl) = default;
tuple (tuple&& tpl) = default;
implicit conversion (3)
template <class... UTypes>
tuple (const tuple<UTypes...>& tpl);
template <class... UTypes>
tuple (tuple<UTypes...>&& tpl);
initialization (4)
explicit tuple (const Types&... elems);
template <class... UTypes>
explicit tuple (UTypes8&&... elems);
conversion from pair (5)
template <class Ul, class U2>
tuple (const pair<Ul,U2>& pr);
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template <class Ul, class U2>
tuple (pair<Ul,U2>8&& pr);
allocator (6)
template<class Alloc>

tuple (allocator_arg t aa, const Alloc& alloc);
template<class Alloc>

tuple (allocator_arg t aa, const Alloc& alloc, const tuple& tpl);
template<class Alloc>

tuple (allocator_arg t aa, const Alloc& alloc, tuple&& tpl);
template<class Alloc,class... UTypes>

tuple (allocator_arg t aa, const Alloc& alloc, const tuple<UTypes...>& tpl);
template<class Alloc, class... UTypes>

tuple (allocator_arg t aa, const Alloc& alloc, tuple<UTypes...>&& tpl);
template<class Alloc>

tuple (allocator_arg t aa, const Alloc& alloc, const Types&... elems);
template<class Alloc, class... UTypes>

tuple (allocator_arg t aa, const Alloc& alloc, UTypes&&... elems);
template<class Alloc, class Ul, class U2>

tuple (allocator_arg t aa, const Alloc& alloc, const pair<Ul,U2>& pr);
template<class Alloc, class Ul, class U2>

tuple (allocator_arg t aa, const Alloc& alloc, pair<Ul,U2>8& pr);

Example

#include <iostream> // std::cout

#include <utility> // std::make_pair

#include <tuple> // std::tuple, std::make tuple, std::get

int main ()

{
std: :tuple<int,char> first; // default
std: :tuple<int,char> second (first); // copy
std: :tuple<int,char> third (std::make_tuple(20,'b')); // move
std: :tuple<long,char> fourth (third); // implicit conversion
std: :tuple<int,char> fifth (10, 'a'); // initialization
std: :tuple<int,char> sixth (std::make_pair(30,'c')); // from pair / move
std::cout << "sixth contains: " << std::get<@>(sixth);
std::cout << " and " << std::get<l>(sixth) << "\n';
return 0;

}

Output

sixth contains: 30 and c

pair

AR —RHE (values) Z5E1E L, XEMEFAEEAFRIEM (T1A T2) o BAME R DA FH IR AR
& first. second i1,

pair #& tuple (o) H—HE1

pair HISEILR— AR, FEERI AR A B first second 9248 H struct AN class, it LART DA
8 FH pair HIR I ARE .

VAR

o ATLUK RN R AR A Bi—1> W map<key, value>

o B REUT EMANIRIEME RS

template <class T1l, class T2> struct pair;

pair::pair

P —/ pair X 4.
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XU R B AR B I AN AR B WA AT I AL G 2R K
(1) BRI IE 3

Fy i —> XX BT s AEHT AR 1

(2) Bl /Feahkyider B )

ZX GG pr BTN ZE XTE (9. pr IR, SRR A% 1525 B3 AN R0 1A 12 PR
(3) WIhptHy it s

S R MR R =5 b,

(4) 7rBig

438 B O first AT second # 67, 2T E first_args 1F NS HIG R 2L first, F1JT 3 second args | {141
PRI%Y second .

default (1)

constexpr pair();

copy / move (2)

template<class U, class V> pair (const pair<U,V>& pr);
template<class U, class V> pair (pair<U,V>&%& pr);

pair (const pair& pr) = default;

pair (pair&& pr) = default;

initialization (3)

pair (const first_type& a, const second_type& b);
template<class U, class V> pair (U&& a, V&& b);

piecewise (4)

template <class... Argsl, class... Args2>

pair (piecewise_construct_t pwc, tuple<Argsl...> first_args,
tuple<Args2...> second_args);

Example

#include <utility> // std::pair, std::make_pair
#include <string> // std::string

#include <iostream> // std::cout

int main () {

std: :pair <std::string,double> productl; // default constructor
std::pair <std::string,double> product2 ("tomatoes",2.30); // value init

std::pair <std::string,double> product3 (product2); // copy constructor
productl = std::make_pair(std::string("lightbulbs"),0.99); // using make_pair (move)
product2.first = "shoes"; // the type of first is string
product2.second = 39.90; // the type of second is double

std::cout << "The price of " << productl.first <« is $" << productl.second << '\n';
std::cout << "The price of " << product2.first << " is $" << product2.second << '\n';
std::cout << "The price of " << product3.first << is $" << product3.second << '\n';
return 0;

}

Output

The price of lightbulbs is $0.99

The price of shoes is $39.9

The price of tomatoes is $2.3
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