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Beog-sbiBog B ctune C++7

Bonpoc: y Hac pocTyneH culHblii BBOA-BbIBOA Hepe3 fprintf () u
fscanf (), 3a4eM HY>XHO YTO-TO ewwg?

V Hero ecTb CBOW MUHYCbI: OH Hebe3onacHbIii, Tak Kak paboTaeT ¢
cnwHbIMU cTpodkamu (‘ciomaTh’ NporpaMmy C MOMOLLBbIO MEPENOTHEHNS]
Bydepa — knaccuka xaHpa), HeBOCTaTOHHO rMBOK, TpebyeT obsizaTenbHyo
obBsa3Ky B BuAe obbekTa B Jlobom Bosee-MeHee KPYnHOM MpPOEKTE.

Ectb n natocel: o4eHb BbICTpLIi.

C++ npegcrasnsiet bonee rubkuii OOM-nogxog k daiinosomy
BBOAY-BbIBOAY. TOXE €CTb CBOW MJIIOChI-MUHYCbI: MeLJIEHHEE CMLLIHOIO
nogxofa (XoTs LEMKOM 3aBMCUT OT Peannsaunu, MHOr4a OH MPOCTO
peanusoBaH Yepe3 FILE), nckitodenns onumoHansHsl, ncnonssyet RAII (B
KaKOM-TO CMbICJIE).
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Knacchbl

Defined in header <ios>:

@ ios_base — manages formatting flags and input/output exceptions
(class)
@ basic_ios — provides facilities for interfacing with objects that have
std: :basic_streambuf interface. (class template)
Defined in header <streambuf>:
@ basic_streambuf — manages an arbitrary stream buffer (class
template)
Defined in header <ostream>:

@ basic_ostream — wraps a given abstract device

(std::basic_streambuf) and provides high-level output interface
(class template)

Defined in header <iostream>:

@ basic_istream — wraps a given abstract device and provides
high-level input interface (class template)
@ basic_iostream
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Peanunsaunn nHTepdeiicos

File I/O implementation. Defined in header <fstream>:
@ basic_filebuf — implements raw file device (class template)

@ basic_ifstream — implements high-level file stream input operations
(class template)

@ basic_ofstream
@ basic_fstream
String |/O implementation. Defined in header <sstream>:
@ basic_stringbuf — implements raw string device (class template)

@ basic_istringstream — implements high-level string stream input
operations (class template)

@ basic_ostringstream

@ basic_stringstream
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typedef
typedef

typedef
typedef
typedef

typedef
typedef
typedef

typedef
typedef

typedef
typedef

basic_ios<char>
basic_ios<wchar_t>

basic_streambuf <char>
basic_filebuf <char>
basic_stringbuf <char>

basic_istream<char>
basic_ostream<char>
basic_iostream<char>

basic_ifstream<char>
basic_ofstream<char>

basic_istringstream<char>
basic_ostringstream<char>
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streambuf ;
filebuf;
stringbuf;

istream;
ostream;
iostream;

ifstream;
ofstream;

istringstream;
ostringstream;
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std::ios_ base u std::basic_ios: dpnarn coctosiHus

goodbit — no error.

badbit — irrecoverable stream error.

failbit — input/output operation failed (formatting or extraction error).
eofbit — associated input sequence has reached end-of-file

MoxHo ycTaHaBAMBaTb KOMbuHaLwmio aros ¢ nomousto | . rdstate()
— BO3BpaLaeT coctosiHme pnaroe, clear () ycTaHaBNMBAET COCTOSIHUE,
setstate() — ycTaHaBAMBAET HY)KHOE COCTOSIHWNE B AOMOJIHEHME K
Tekywum (= clear(rdstate() | state)).

Tak>ke COCTOsIHNE MOXKHO MOJy4aTh C MOMOLLLIO CIEAYIOLMM CNocobom:

ios_base::iostate flags basic_ies accessors
eofbit | failbit | badbit good() fail()|bad()|eof() operator bool|operator!
false  false false true false false false true false
false  false true false true true false false true
false  true false  false true false false false true
false true true false true true false false true
true  false false  false false false true true false
true  false true false  true true true false true
true true false false true false true false true
true true true false  true true true false true
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[MpvMep Koma C hnaraMu COCTOSHMS

#include <iostream>
#include <string>

int main() {
double n;
while( std::cout << "Please,_enter, a number\n"
&& ' (std::cin >> n) ) {
std::cin.clear ();
std::string line;
std::getline(std::cin, line);
std::cout << "I amgsorry,_ but,’" << line
<< "’ is_not_,a,number\n";
}

std::cout << "TY,for entering, the number "
<< n << ’\n’;

}
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std::ios _base : cdnarn dpopmaTrpoBaHus

VcTaHaBnuBatoTcst ¢ nomowbto setf (int flag) u setf(flag, mask) —
YCTaHOBUTbL KOHKpETHbIN doar popmaTuporarusi, unsetf () — ybparts,
flags() v flags(fmtflags flags) — Ans YTeHus/ycTaHOBKN pnaros.
Huxxe cnncok:

Constant Explanation

dec use decimal base for integer 1/0: see std: :dec

oct use octal base for integer I/O: see std: :oct

hex use hexadecimal base for integer I/O: see std: :hex

basefield dec|oct|hex|0 . Useful for masking operations

left left adjustment (adds fill characters to the right): see std: : left

right right adjustment (adds fill characters to the left): see std: : right

internal internal adjustment (adds fill characters to the internal designated point): see

std::internal
adjustfield left|right|internal . Useful for masking operations
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std::ios_base : cnarn hopmMaTUpoBaHUS, NPOLOIIKEHIE

scientific
fixed

floatfield
boolalpha

showbase

showpoint

showpos
skipws
unitbuf

uppercase

generate floating point types using scientific notation, or hex notation if combined with
fixed: see std: :scientific

generate floating point types using fixed notation, or hex notation if combined with
scientific: see std: : fixed

scientific|fixed| (scientific|fixed) |0 . Useful for masking operations
insert and extract bool type in alphanumeric format: see std::boolalpha

generate a prefix indicating the numeric base for integer output, require the currency
indicator in monetary I/O: see std: : showbase

generate a decimal-point character unconditionally for floating-point number output: see
std::showpoint

generate a + character for non-negative numeric output: see std: : showpos
skip leading whitespace before certain input operations: see std: :skipws
flush the output after each output operation: see std: :unitbhuf

replace certain lowercase letters with their uppercase
equivalents in certain output operations: see std: :uppercase

Mntoc ecTb crepyroLne MeTOAbI, NCMOJIb3yeMble NpU hOPMATUPOBAHMN:
precision() n precision(int) — yCTaHOBUTb YWCIO 3HAKOB ANS
BELLECTBEHHbIX YMCEN.

width() n width(int) — ycTaHOBMTb WIMPUHY NOASI.
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<iomanip> 1 He TONbKO: MaHUMYAATOPSI

MaHnunynatop — BcnomoraTensHas yHKLMA, KOTOpas No3BonseT
YNpaBfisiTb COCTOSIHNEM MOTOKa BBOAA (BbIBOAA, BBOAA/BbIBOAA 1 T.4.) C
NoMOLbIO operator« U operators.

Y10 3T0 03HavaeT? Hanpumep, y obbekTa Tuna basic_ostream
OnpefeneHo cnegytoLLee:

basic_ostream& operator <<(
std::ios_base& (xfunc)(std::ios_base&) );

DTOT onepaTop MPUHUMAET yKasaTesb Ha PYHKLUUIO TWUMA YKa3aHHON HUXKe
N 3aMnyCcKaeT €€ C HY>XXHbIM NapaMeTpomM:

std::ios_base& p5(std::ios_base& os) {
os.precision(5);
return os; }

T.o., Mbl MOXeM nucaTb std::cout « p5; BMECTO
std: :cout.precision(5);. MaHunynsaTop MOXeT NpMHUMATL U

ostream.
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MaHunynsTopbl ¢ napaMeTpom

Takxxe 6bIBalOT MaHUNYAATOPLI C NAPaMETPOM.
Kak caenaTb Takoii camoMy? MoxHO 4Yepes obbeKT, y KOToporo
onpeneneHo

class mysetprecision {
int prec;
public mysetprecision(int prec) : prec(prec) { }

friend ostreamé&

operator<<(ostream& os, mysetprecision& msp) {
os.precision(msp.prec);

return os;

}
};

Torpa MoxHo fenatb std::cout « mysetprecision(10); [Monyuunnn
T.H. 3¢hcpexTop.
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Cnmcok MaHUNynsiITOpoB

Defined in header <ios=>

boolalpha switches between textual and numeric representation of booleans
noboolalpha (function)
showbase controls whether prefix is used to indicate numeric base
noshowbase (function)
showpoint controls whether decimal point is always included in floating-point representation
noshowpoint (function)
showpos controls whether the + sign used with non-negative numbers
noshowpos (function)
skipws controls whether leading whitespace is skipped on input
noskipws (function)
uppercase controls whether uppercase characters are used with some output formats
nouppercase (function)
unitbuf controls whether output is flushed after each operation
nounitbuf (function)
%2::”‘31 sets the placement of fill characters

. (function)
right
dec .
hex changes the base used for integer I/O

(function)

oct
fixed
scientific changes formatting used for floating-point I/O
hexfloat (C++11) (function)

defaultfloat (C++11)
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Cnuncok MaHUNyNsSiITOPOB: MPOAOJIKEHUE

Defined in header <istream=

W5

consumes whitespace
(function template)

Defined in header <ostream=

ends

flush

endl

outputs "\0°

(function template)

flushes the output stream

(function template)

outputs "\n' and flushes the output stream
(function template)

Defined in header <iomanip=

resetiosflags
setiosflags
setbase
setfill
setprecision

setw

clears the specified ios_base flags
(function)

sets the specified ios_base flags
(function)

changes the base used for integer I/O
(function)

changes the fill character

(function template)

changes floating-point precision
(function)

changes the width of the next input/output field
(function)

A Tenepb NOCMOTPUM B MpUMep Ha Bymarkke.
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fstream: pexxumbl

PeannzyeT BBOA-BbIBOA, haiin. KoHcTpykTOp:

basic_fstream( const char* filename,
std::ios_base::openmode mode =
ios_base::in|ios_base::out );
Y7o Takoe mode? Butosasi macka.

© app — seek to the end of stream before each write

@ binary — open in binary mode

© in — open for reading

@ out — open for writing

@ trunc — discard the contents of the stream when opening

O ate — seek to the end of stream immediately after open

AHaNorM4yHO — 3anyCTUTb KOHCTPYKTOP MO-YMOJIHaHUIO, MOC/E Yero
cpenatb Bbi30B open() C ykasaHHbIMW MapaMeTpamu.
C++11 — filename moxeT bbITb std: :string.
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fstream: 4TeHMe-3anuChb

OTkpbITh NoTok — open(), 3akpbiTe — close (), cObpocuTb AaHHble Ha
anck — flush().

3ameuvaHne: os « std::endl aBTOMaTUYECKU AenaeT copoc.

Kak uutatb/nucats?

@ operator» n operator«, eCin OHU OnpefeneHbl ANl HYXHbIX TUMOB

put () n get () — unTatb/nucate no ogHomy / n cumBoNaM Ao
pasgenntensi (No-ymonyaHmio Jo KoHua ctpokun) / B Bydep

read() n write() — yutaTb/nucaTte n cuMBONOB, char *

metop getline() — ynTaTh n cuMBONOB B char *

yHkumst getline() — 4utaTh N cMMBONOB B std:string

Yepes obpatueHue k bydepy rdbuf.

Tenepb CMOTPUM B INCTOYKM Ha NPUMEP.

3soHapes Hukuta (CMe6ry) Beop/sbiBog C++ 27 okTsbps 2017 r. 16 /20



fstream: pasnuyHoe

@ peek() — mpoymTaTb CUMBOJI, HE BbIHUMAs U3 NMOTOKA

@ gcount () — KO/IMYECTBO CUMBOJIOB, BbITALLEHHbIX NOCNEAHEN
onepauueli Beoga be3 dopmaTnposaHus

o tellg() un seekg() — NoOMY4MTL/YCTaHOBUTL MO3ULMIO ANSI YTEHNS

e tellp() u seekp() — NoMy4nTb/yCTaHOBUTL MO3MLMIO AJS 3annCK
Mo3mumio MOXXHO ycTaHaBanBaTb abcontoTHo (seekp (7)) n oTHOCMTENBHO
(seekp(0, std::ios_base::end)):

@ beg — Ha4ano noToka

@ end — KOHeL, NOTOKa

@ Cur — OTHOCUTENBLHO TeKyLLI,EI7I nosnunn
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<sstream>: stringstream

Peanunsyet BeoA/BbIBOG B CTPOYKY BHYTpY namsitu. OueHb noneseH npw
dopmaTuposaHun.

AbcontoTHo aHanornyHelli fstream uHTepdeiic, KPOME TOro, YTO He
TpebyeTtcs nms dalina.

Mntoc camoe rnaBHoe: Meton str() — BO3BPALLAET KOMUIO JiexKaLLel
BHYTPU CTPOKU, str(new_str) — MEHSET Nexallyto BHYTPU CTPOKY.

3a npumepamu CMOTpUM B ByMaxxky.
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Vcknoyernuns

MoxHO ycTaHOBUTL Y basic_ios Macky, npu KOTopoii byaer KugaTbcs
NCK/IOYeHNE C MOMOLLbIO MeTofa exceptions (mask). be3 napameTpos
STOT >Ke MeTof, BEpHET Macky. [lpumep kopa:

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

{
int ivalue;
try {
std::ifstream in("in.txt");
in.exceptions(std::ifstream::failbit);
in >> ivalue;
} catch (std::ios_base::failure &fail) {
// handle exception here
}
}
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HomatuHee 3agaHmne

[ax tab (nnn comma) separated file. B nepeoii ctpoke — pasgenenHbie
Tabynsauueli Ha3BaHns cTonbuyos. [anblie faHHbIE — BELLECTBEHHbIE
4ncnia, pasgesieHHble TabynsuusaMm n nepeHocaMy CTPOK.

TpebyeTcs pasobpaTb ncxoaHblii chalin, BeIBECTU cogepxumoe pasbopa Ha
aKpaH. B cnydae owmbkn npu napcmHre — KUHYTb UCKAKOYEHNE 1
nokasaTb, B 4éM npobnema.

Nopckaska: XpaHMTb Ha3BaHUS MOXXHO C MOMOLLbLIO vector<string>,
JaHHble — vector<vector<double> >.

OpueHTNpPOBOYHBIA aeanalin — Yepes Hedento.
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