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std::string — ocobbIii BeKTOp

® std::string — koHTeliHep CMMBOJIOB, NMOXOXWI Ha std: :vector<char>
® Muorve meTonbl BekTopa goctyntbl: size(), push_back(), pop_back(), resize()
® [lonoaHuTeNbHblE MeTOAbI s PaboThl C TEKCTOM



KoHkaTeHauuns cTpok

#include <iostream>
#include <string>

int main() {

std::string s = "Some string";

s += "' ' // mob6aBnseM cumBon (amamor push_back)
s += "functions"; // mobaBusieM CTpPOKY B KOHEI]

std::cout << s << "\n"; // Some string functions

® OnepaTtop += pabotaeT n ¢ char, n c const charx*



Bbigenenne noacrpokun: substr

std::string s = "Some string functions";

// substr(pos, len) -- HOACTPOKA AJUHH len C NO3UIUK POS
std::string subl = s.substr(5, 6); // "string"

// substr(pos) -- HOACTpOKa C IO3UIKK POS A0 KOHIA
std::string sub2 = s.substr(12); // "functions"

® [lepBblli aprymeHT — HavanbHasi nosuuus (c 0)
® Bropoii aprymeHT — AnvHa (HeobsizaTenbHbIN)



Mowuck B cTpoke: find

std::string s = "Some string functions";

size_t posl = s.find(' '); // 4 (uepshil mpo6e)
size_t pos2 = s.find(' ', posl + 1); // 11 (cnexmywomuii mpobei)
size_t pos3 = s.find("str"); // 5 (mosuius IOILCTPOKH)
size_t pos4 = s.find("#"); // std::string::npos

® BosBspaliaeT no3nLuio NepBoro BXOX/AEHNS
® std::string::npos — ecnu He HaligeHo



Mposepka pe3ynbrara find

std::string s = "Hello, world!";
size_t pos = s.find("world");
if (pos !'= std::string::npos) {
std::cout << "Halizero Ha mosmmum " << pos << "\n";

} else {
std::cout << "He matimemo\n";

® Bcerpa nposepsiite pe3ynbtaT Ha npos!



BcraBka nogcrtpoku: insert

std::string s = "Some string functions";

// insert(pos, str) -- BcTaBuseT str mepez moaumnueil pos
s.insert(5, "std::");

std::cout << s << "\n"; // Some std::string functions

® [lepBblii apryMeHT — NO3MLMUs BCTaBKM
® BTopoil aprymMeHT — BCTaB/siemasi CTPOKa



3amena nopgcrpoku: replace

std::string s = "Some std::string functions";

// replace(pos, len, str) -- 3aMeHsdeT len CHUMBOJOB C IO3WIUK POS
s.replace(0, 4, "Special");

std::cout << s << "\n"; // Special std::string functions
® [lepBbiii apryMeHT — Ha4anbHas No3nLUs

® BTopoii apryMeHT — AfIMHa 3aMeHsieMoli YacTu
® TpeTnii apryMeHT — HOBasi MOACTPOKa



YpaneHue noacTpoku: erase

std::string s = "Special std::string functions";

// erase(pos, len) -- ymamsgeT len CHMBOJOB C IO3UIUH DPOS
s.erase(8, 5); // ypansem "std::"

std::cout << s << "\n"; // Special string functions

® AHaNOMMYHBIA CUHTAKCUC: NO3nUMsa + OanHa



Mposepka npecukca n cyddukca (C++20)

#include <iostream>
#include <string>

int main() {
std::string phrase;
std::getline(std::cin, phrase);

if (phrase.starts_with("hello")) {

std::cout << "Greeting\n";

if (phrase.ends_with("bye")) {
std::cout << "Farewell\n";

® starts_with — nposepka Ha4ana CTpoku
® ends_with — npoBepka KOHLA CTpPOKMK 10



BeckoHe4HbI BBOA: KOHLUENuus

B Unix “everything is a file”
® [loTokn BBOAA/BbLIBOAA — Kak beckoHeuHble daiibl

EOF (End Of File) — cneumnanbHblii cumBon KoHua
B konconu: Ctrl+D (Unix)
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YreHue go koHua BBOAa

int a = 0, b = 0;
// MR IpomoiXaeTCs, IIOKA YTEHWe yCIENHO

while (std::cin >> a >> b) {
// obpaboTka a u b

® OnepaTop >> BO3BpaLLaAeT true npn yCrewHOM YTeHUN
® |lukn 3asepwaetcs npu EOF unu owmnbke
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YreHne cTpokn uenukom: getline

#include <iostream>
#include <string>

int main() {
std::string line;

// UYutaeT mo cumBozxa '\n'
std::getline(std::cin, line);

std::cout << "Bm BBemm: " << line << "\n";

® std::getline 4yuTaer JO KOHLA CTPOKNK
® Bktoyaer npobenbl (B otindne ot >>)

13



Pa3b6op crtpoku: stringstream

#include <iostream>
#include <sstream>
#include <vector>

int main() {
std::string line;
std::getline(std::cin, line); // "1 2 3 4 5"

std::stringstream ss(line);
std: :vector<int> numbers;
int num;

while (ss >> num) {
numbers . push_back (num) ;

}
// numbers = {1, 2, 3, 4, 5}
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stringstream — NOTOK N3 CTPOKK

® std::stringstream — notok, paboTatownii Co CTPOKONA
® [lopnepxnaet onepatop >> kak std::cin
® VnobeH gnsi pasbopa CTpoky Ha YacTu
std::stringstream ss("42 3.14 hello");
int i;
double d;
std::string s;

ss >> i >> d >> s;
// i =42, d = 3.14, s = "hello"
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MonHbIi NpuMmep: 4YTeHME NO CTpokam

#include <iostream>
#include <vector>
#include <sstream>

int main() {
std: :vector<int> numbers;
std::string line;

while (std::getline(std::cin, line)) {
std::stringstream ss(line);
int num;
while (ss >> num) {

numbers . push_back (num) ;
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Ceopgka metopos std::string

MeTog, Onucaxne

+= [obasnerne cumsona/cTpokn B KoHeL,
substr(pos, len) Bbigenenne noactpokm

find(str, pos) Mownck noacTpoku

insert(pos, str) Bcraska nogcTpokm

replace(pos, len, str) 3ameHa NOACTPOKU
erase(pos, len) VaaneHue nogcTpokm
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Burtosble onepauun: 063o0p

® PaboTaloT ¢ oTAenbHbIMKU BuTamu Yucna
® QOcHogHble onepauun B C++:

Onepatop  HasBahue Mpumep

& AND (1) 5&3=1

\ OR (NNN) 5\l 3=7
- XOR (uckn. WJIN) 5 ~ 3 =6

- NOT (HE) "5 = -6

<< Caeur Bneso 5 <1 =10
>> Caeur Bnpaso 5> 1 =2
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BuToBbie onepauun: npumepsbl

uint8_t a = 0b00000101; // 5
uint8_t b = 0b00000011; // 3
uint8_t and_result = b; // 0b00000001 = 1
uint8_t or_result = a | b; // 0b00000111 = 7

uint8_t xor_result = a =~ b; // 0b00000110 = 6
® & — 6uT paseH 1, ecnu oba buta pasHbl 1

® | — 6uT paBeH 1, ecnn xoTsi bbl oguH 6UT paseH 1
® ~ — 6uT paBeH 1, ecnu 6UTLI pasnuyatoTcs
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ButoBsble casurun

uint8_t x = 0b00000101; // 5

uint8_t left = x << 2; // 0b00010100 = 20
uint8_t right = x >> 1; // 0b00000010 = 2

® << n — yMHOXeHMe Ha 2"
® >> n — genexve Ha 2" (LenouncnenHoe)
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Mackuposatune 6utos

uint8_t byte = 0b11010110;

// WUsBneubp Muazmue 4 6uTa
uint8_t low = byte & O0xOF; // 0b00000110 = 6

// U3Bneunr cTapmme 4 6uTa
uint8_t high = (byte >> 4) & 0xOF; // 0b00001101 = 13

// YcTaHoBuTh 6uT 3
byte = byte | (1 << 3); // 0b11011110

// Cépocurs 6ut 2
byte = byte & “(1 << 2); // 0b11011010
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Koguposka UTF-8

® UTF-8 — kogupoBka nepementoii gnunsl (1-4 6aiita)
® Cosmectuma c ASCII (nepebie 128 cnmeonos)
® Camasi pacnpoCcTpaHéHHasi KOAMPOBKA B MHTEPHETE
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UTF-8: crpykTtypa baiitos

[unanasoH kogos Baiit 1 Baiit 2 Baiit 3 Baiit 4
U-+0000..U+007F OXXXXXXX — — —
U+0080..U+07FF 110yyyyy 10xxxXXXX — —
U+0800..U+FFFF 1110zzzz 10yyyyyy 10XXXXXX —
U+10000..U+10FFFF 11110uuu 10uuzzzz 10yyyyyy 10XXXXXX

® [lepsblii 6aliT onpegensieT AAVHY NOCIEA0BATENLHOCTY
® [Ipogosmkatowme 6aiiTbl HaumHatotes ¢ 10

23



UTF-8: onpepeneHue gnutbl

int getUtf8Length(uint8_t firstByte) {
if ((firstByte & 0x80) == 0x00) return
if ((firstByte & O0xEO0) == 0xCO) return
if ((firstByte & OxF0) == O0xEO) return
if ((firstByte & OxF8) == 0xF0) return
return -1; // ommbka

5 // OXXXXXXX
// 110XXXxXX
// 1110xxxx
5 // 11110xxx

Sow D e

® [Ipoeepsiem cTapuivie 6utsl nepsoro baiiTta
® Macka BblgensieT Hy>xHble BrTbl 4151 CpaBHeHMs
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UTF-8: pekoauposaxue (3 Gaiita)

// DeromupoBanume 3-6aWTOBOM MIOCIELOBATEIHHOCTH
// 1110zzzz 10yyyyyy 10xxxxxx - VYYY YYXXX
uint8_t bl = OxE4, b2 = 0xB8, b3 = OxAD; // kuTalickuit meporaud X

uint32_t codepoint = ((bl & 0xOF) << 12) // zzzz
| ((b2 & 0x3F) << 6) /] yyyyyy
| (b3 & 0x3F); // XXXXXX
// codepoint = 0x4E2D (U+4E2D = K)
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UTF-8: kogupoBaHue

void encodeUtf8(uint32_t codepoint, std::string& out) {
if (codepoint <= 0xT7F) {
out += static_cast<char>(codepoint) ;
} else if (codepoint <= Ox7FF) {
out += static_cast<char>(0xCO | (codepoint >> 6));
out += static_cast<char>(0x80 | (codepoint & 0x3F));
} else if (codepoint <= ...) {
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UTF-8 u std::string

® std::string xpaHuT 6aiiTbl, He cumBonbl Unicode

® s.size() Bo3sspaLaeT 4ncao baiiToB, He CMBOJIOB

® [lns koppekTHoii pabotsl ¢ Unicode HyxHa cneumansbHas obpaboTka
std::string s = "llpuser"; // UTF-8
std::cout << s.size() << "\n"; // 12 (me 6!)
// Kaxpas rupumizdeckas 6ykBa = 2 6aiiTa
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