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E: DUNIrEREMMEERNZ T RERE A std::, EAMERRERBEEZE X,



ios_base

1

basic_ios
<CharT, Traits>

AN

basic_ostream basic_istream
<CharT, Traits> <CharT, Traits>

~N A~

basic_iostream
<CharT, Traits>

r

basic_ostringstream
<CharT, Traits>

basic_stringstream
<CharT, Traits>

basic_ofstream
<CharT, Traits>

basic_istringstream
<CharT, Traits>

basic_fstream
<CharT, Traits>

Inheritance diagram

basic_ifstream
<CharT, Traits>

4/41



|OStream

ifstrean, ofstream: SCYFMINI, IR, XA <fstrean> B
— RIS CBROATE S REEFT S A S THIHY) © fstrean
M :

p
std::ifstream ifs( );
int ival; std::string s;

ifs >> jval >> s;

o

[ A

std: :ofstream ofs( );
ofs << << std::endl;




fstream

FITFSCFRIREE: app, binary, in, out, trunc, ate, (since C++23) noreplace
https://en.cppreference.com/w/cpp/io/basic_ifstream#Member_types_and_constants ->
I | A CLREZ O EESR, A0 std::ios::out | std::ios::binary,

ERINGI N ifstream /4 in, ofstream {8/ out, fstream ] in | outs

o RUNTRE ARIFT HHETIZ mode, ifstream =LA mode | in ¥THF, ofstream =LA mode | out $TH
o out RIEEIX N XMFFERHINDA, 1M app s K50 H B2 JF R N AR S TH

std::ofstream file( , std::ios::app);
file << << std::endl;
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https://en.cppreference.com/w/cpp/io/basic_ifstream#Member_types_and_constants

fstream

Al DAERE I 3T T SCfF, FFRIRFEE T T WA IAERIE M open 17T — 1 3XFF, BUH close 5%
AIFT IR S

4 N

std::ifstream file( , std::ios::binary);
if ('file.is_open()) {
// myfile.txt is not found or cannot be opened.
// handle this error.
file.open( , std::ios::binary);
}
// do something with the file
file.close();
file.open( );

/] ...

- J

file HUMTAYRRE = R AT T IR S
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stringstream

BK— std: :string {EvHn N NABE 45 R

istringstream, ostringstream, stringstream: T M AE <sstream> B,

/

std::ostringstream o0ss;
0SS << 42 << 3.14 <<
std::string str = oss.str(); // "423 14hello worLd"
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E: DUNIrEREMMEERNZ T RERE A std::, EAMERRERBEEZE X,



STL %

AT 1994

o 778 containers: iiF (sequence) &%, B (associative) & es
o JEfRAN iterators

o Hk algorithms

e I&fCAY adaptors: iterator adaptors, container adaptors

e {/jER%k function objects (functors)

o Z3[H]7rfLes allocators



o 7% %% sequence containers
O vector, deque, list, array, forward_Llist

o XIEASE associative containers
© map, set, multimap, multiset
O unordered_map, unordered_set, unordered_multimap, unordered_multiset
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B 2%

 vector<T>: AJZRIH, STRIAERBPUERIGIN, MIERITTER, SA5RENLYR (random access)

viel|vi1]|v[2]Iv[3]] =« « «

->

o deque<t>: XWifA% (double ended queue), SZFRAEFSLFREREMGIN, MBRITE, ZHRBEL
173 1]

e o o [(d[O]|d[1]|d[2]|d[3]| =« « «




B 2%

o Llist<T>: MIAIHER, CFFEMEEMEPIEHAIN. MERTTR, SGlmEs, ASKARELTITH

a pEe—

b o ¢ pE=—o

->

® forward Li

7]

st<T>: BAAIRERS, SCRFEMMEALE PRGN, MIFRCR, (CGRmiEh, ALy

->

® array<T, N

> WEHA 1n WEFR, RIEFMEYE STL Fa—8mi0 (EHENREFE), I DIERH

JI_I\, TZM{Jij T* o

o FAlY:

string TIE'E%?%%, HIEFEBR — 152



S#—pviEO: 48

1. Container c: —1NEHE2s
2. Container c(n, x): n T x
3. Container c(n): n TMLE, B MICREEYIGEIL
O string NXFFX—RIE, W TA7
4. Container c(begin, end): MIEfCESTE [begin, end) HF#E VTR,

array<T, N> HFi 1, A7
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F—avEO: TEIIR -
MRS REE AT 2658 LA EVAHIRATRET (R forward_List H— KU TH)
o FEUUMDME, FEUURME, BahiiE, BERi

® c.size(), c.empty(), c.resize(n)

® c.capacity(), c.reserve(n), c.shrink_to_fit()

® c.push_back(x), c.emplace_back(args...), c.pop_back()

® c.push_front(x), c.emplace_front(args...), c.pop_front()

® c.at(i), c[i], c.front(), c.back()

® c.insert(pos, ...), c.emplace(pos, args...), c.erase(...), c.clear()


https://en.cppreference.com/w/cpp/container#Member_function_table

Gi—rviz0l
A

1. HRE A SR REEERE, BRI B NSRS SRR
O NA[HERASIEF MRVGIAI? Al vector ASCFFEIKENINITER?

2. ICAIR R T 44

3. R MRAENIZBISR;, BRI 25 AR A
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(11~ = B

string 1 vector By “BE

string RIEHRFN vector RAELIHYIERTTIN, BCHINTE Al BELL LRI IERY TR PG FBIANE K,

o YHIFMHAEMANERIN NZ/ DN IEER, Y “A&” (capacity), BJLPAEIL c.capacity() &,
e c.reserve(n) NED> n PNITEME NF,

O U n <= c.capacity(), &A= KE,

o BN, EBEHFELANFAFE ¢ BEREE N2 n T,

o Z5HIX 57 reserve Fll resize,
o c.shrink_to_fit(): THK ¢ BIZRINAE (AJREEFTEC—HE/ NN

O IXNEREAE deque FHFH,



insert # erase
c.insert(pos, ...), c.emplace(pos, args...) , Hr pos & IERE
£ pos FifERIN B Z BT INTTER,

® insert ﬁ?ﬁ%ﬂ@(ﬁ, Al PA c.insert(pos, x), c.insert(pos, begin, end), c.insert(pos, {a, b, ¢, ...}) S
%, HEIRREBEE,

c.erase(...) mﬁfﬁgﬂ'g@, 2R R A,
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434 57k80 forward List

forward_List FJIHEESEEHY Li L > >3
NINBESE R List BLE, ARV FRATTIEFHEL forward_List?
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434 57k80 forward List
forward_List BNINBETEEHK List BLE, AR NMEANTIEFEE forward_List?

M T AR, A,

o H[AIRERAVES A EL AR BERAVES /D17 — P aE
o AEIFEARIFESR ERYBERSC R LR N A pERR D — R

[RltE,  forward_List SRENERIAYSEEL: REA IS

® ‘B NBE push_back/pop_backs
o WNRFEE, TRA]CAH RFEFEAIREITRIVIEE:, AJ5H insert_after
o BHEEBANF,F size()o WRFE, RAIPAHCH—TMZEILR,
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434 57k80 forward List

insert, emplace A erase ZZRL T insert_after, emplace_after A erase_after

o HAFER L, BE "N IR HRME THETRT B AT —InR”T BT,
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ST E

c.at(i) RS std::out_of_range %

c[il, c.front(), c.back(), c.pop_back(), c.pop_front() ZAFGEFTKEMR, —VIHN TR,
(B2 FAME B i B ARA SN, A —E SR AR ERIX R

o HVF NHIXFILITH ST

4 N

auto &operator[](size_type n) {
assert(n < size());
return data[n];

}
N J
o assert 7£ Debug B3\ NERK, AL Release &3\~ (€ T NDEBUG %) &, H=seli Release iz MY
LYE
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IR IERRY S 28
72525 :

o RE4ERFILRIYITIE T
o FELIFILNHYEA. MR, EfRATRERIE

FEEAEEE (CNE unordered 1Y) :

o LREZAFH, BINEHT (BNKREEIESMIER ZLLEM)
o X¥i O(logn) Husd A, MR, EHITE

T LA ey (unordered) :

o jimEltFH (RAREBIRSHZMAR)
o CHPREEIEMT O(1) @A, MR, EHOTE
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B3 RIsHIENES...
RIS, AR AR, 82 E AR

- N
for (std::size_t i =0; i !=a.size(); ++i)
do_something(al[i]);
// FIEENAT: BEiERERE “GOfF” (5% BH— iR

for (node_handle node = L.first_node(); node; node = node.next())
do_something(node.value())

- /

RN EE R aNE, FLUnE T A 2R/ ZL AR SR R A ?
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3. EAg—NAIGRTE. BHER

Fir B & 48 # H H X M B X R 8% 28 B! Container::iterator , Bl an std::string::iterator,

std: :vector<int>::iterator,

T RSB SCEF c.begin(), c.end(), Z7AIRIEITEIA] E yCRFfE ARG B HYIECES.

begin end

\ i

Past-the-last element
* FRATVS R A A TFIX ) [begin, end) Fon—4> “IEIREHEH"
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3. EAg—NAIGRTE. BHER

o itl 1= it HERFMNERBE TS GErERAE)
o +it ik it f5M M —P B,
o *it ZRHX it fAIAIAYTTRIYSIH,

for (auto it = c.begin(); it != c.end(); ++it)
do_something(*it);

VEERY for THA): S2RFNTT _LIRIAYEE IS AR

=T
{ for (auto &x :

do somethlng(x)
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const_iterator
HAE “IKE const” BYIEACEE,

® (Container::const_iterator
® c.cbegin(), c.cend()
o 1£— const Xﬁ%l: c.begin() A c.end() tHiR[0] const_iterator,

X const_iterator fE5 |FHS1RE] const T & TMAE T &, LB BBEROTENIE,
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begin, end, chegin, cend
BRHEILT const Fl non-const HYEEEY,

- N
class MyContainer {
public:
using iterator = /* unspecified */;
using const_iterator = /* unspecified */;
iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
const_iterator cbegin() const;
const_iterator cend() const;
I
N Y
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£3): ERBRT (iterator category)

e ForwardIterator: S5 *it, it->mem, ++it, it++, itl == it2, itl != it2
e Bidirectionallterator: 1£ ForwardIterator FJER |, 24 --it, it--o
e RandomAccesslterator: £ Bidirectionallterator BJZEEARY F, SZFF it[n], it + n, it +=n, n + it, it

- n, it -=n, itl - it2, <, <=, >, >=,

vector, string, array, deque MY & 18 2% 2 RandomAccesslterator; Llist HY 1% X 2% =2
Bidirectionallterator; forward_list Hi%f{28 & ForwardIterator,
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£3): i£1L238Y51 (iterator category)

A RRNERAFRF]: Inputlterator F1 Outputlterator,

e Inputlterator F/nnf PUELIX ARG LR (REREBR EFfaRTER)
e Outputlterator FRn] PUBILIX NS G AR (RERRERIG EFfEARITR)
e A ForwardIterator is an Inputlterator.

MR =FB 2 —EH1
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ey pe R[S

® std::advance(iter, n) ¥f iter FiiH n &, n WAIPAETAY,

® std::distance(iterl, iter2) R[] iter 1 iter2 Z[AIAVEEES : MHEEJ LT,

® std::next(iter) IR[H] iter Y “T_‘/Mﬁﬁ”, std: :prev(iter) JX[H] iter BY “J:*/Mﬁﬁ”, CA IS
RAT iter ANE,
o HSRAETFHIN auto tmp = iter; ++tmp; o

AL BRSO T2 2B G SR, I B A B AT 2 A R SEBL

o & iterl Fl iter2 %1+Z‘§lg%u, {RER AT DAFE std::distance(iterl, iter2) Xj%ﬂi?ﬁ]ﬁ@ﬁﬁ%, ARG
iterl - iter2 X PRIZIBEAREGM I3 Z FEHYA] A,
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£ 2EEEI2E (iterator adaptors)

— R ERABIE AR IR P

o [REBMRIEF M IEMREEM /B —LERIHIZRIE “ZHR” 1Y
o HEREBIENRSS, HZ2Z/DMDERXHI, than
o RIANAM: ++ LR L2 --
o WENFEHICE: *iter IREIA(ET|H
BRLRURR, LNFFATTE: *iter++ = x z%}j'i 7 AY c. push back(x)
KRR RIS AR 50y AT x = Yiter++ %B'Z 7 J% std::cin >> x

o O O
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LSS reverse_iterator

BN EeEE B ORI AECES:  Container::reverse_iterator £ Container::const_reverse_iterator , 18 Y
IXFEE N

using reverse_iterator = std::reverse_iterator<iterator>;
using const_reverse_iterator = std::reverse_iterator<const_iterator>;

® c.rbegin(), c.rend(), c.crbegin(), c.crend()

o ++ Ml -- fERIANENAR LAE AT,

4 N

std::vector v{1, 2, 3, 4, 5};
for (auto rit = v.rbegin(); rit != v.rend(); +trit)
std::cout << *rit <<
h J

it 54321
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F2EhE{L2E move iterator

® std::make_move_iterator(iter) A — P EIEIIERES iter ZTH—D “BaERES

o *mit XFEIEESIMMAR/ES I, Mmool RESRE I AESHE UL,

-

-

std: :vector<std::string> words = someValues();
std: :vector<std::string> v(words.size());
std: :copy(std: :make_move_iterator(words.begin()),
std: :make_move_iterator(words.end()), v.begin());

words FRHYEEN string BUBENHE T v, MARFEIL,
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MIECREEZZHIBRST

NF—1PEERIERes R Tter , std::reverse_iterator<Iter> A std::move_iterator<Iter> #Pie—"1HTHYIE
RABIAL:

o A2 Iter BY “wrapper : TENEMRE—1 Iter *ﬁ”EI’J)Z'flﬁéi%ﬁ%%, Al DUEI rit.base() PilAl,
o TAIHEET 1ter RO ENX HOME: +rit WA --it, *nit =R std::move(*it)

C++23 BB std::basic_const_iterator<Iter> , FRIAITTFE X T Iter BT HIKE const BIRRA
PRI 2R AT DUH LR 77 U2 B B AR RIE AR,

(o



FNIE 2R

insert_iterator, front_insert_iterator, back_insert_iterator
AT Outputlterator:

o HnJ[A] *iter 5 ATTER, THEM *iter BEBUTZE
o TAITI=TARB A3 insert, push_front BX push_back, ¥ “HAN” BIILE AR e

p
std: :vector<int> numbers = someValues();
std::vector<int> v;
std: :copy(numbers.begin(), numbers.end(), v.begin()); // FEix!
std: :copy(numbers.begin(), numbers.end(), std::back_inserter(v)); // IEff
N

std: :back_inserter(c) ZE A — T std::back_insert_iterator<Container>, BNEBRIFE—1 Container &r = ¢ ,

AWrER ropush_back(x) ¥ AIE “BAN” BTN ¢,



5*\

IIEUEE

BN —EREF I vector<int>:

24

std::vector<int> v(std::istream_iterator<int>(std::cin),
std::istream_iterator<int>{});

FIF std::copy ¥ v FRRTCERIH, JF REANEEE— ", "

std: :copy(v.begin(), v.end(), std::ostream_iterator<int>(std::cout, ));

® istream_iterator ;& —# Inputlterator, E-HWr M ARHFIRBUTER
® ostream_iterator ;£ —#f Outputlterator, EANWRAIE “5EAN” HITRE Hik R
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SH 4L o
ey A skl
Inputlterator #1 ForwardIterator #8ZERCHF ++it, it++, *it, it->mem, ==, I=,

XMRIE AR B FH R T 27
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SH 4L o
ey A skl
Inputlterator #1 ForwardIterator #8ZERCHF ++it, it++, *it, it->mem, ==, I=,

XFZIEREPIX AR FZ R 4? — ForwardIterator $#2{t multi-pass guarantee

4 N

auto original = iter; /] FTHEIRY iter AN#EN

auto value = *iter; // BTE iter FEMABITTER value
++iter;

assert(*original == value);

- J

Xt F—/ ForwardIterator €1, original 87 T iter fEIBHE Z HifRIAINNIE, AN E FAIEIRLE

va ero

Inputlterator RIX 4NN, BRHEIEEE “input”: +iter BEERERINITHEIER “T—"ME” 7, &
ATAE R CIE RSO 17, (B8 "MA" IdEE)
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