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std::string: FRIEBEATR

std::vector: THASEAR HE2S
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FA—*%, AWHEE

C: printf WMHFFR C++: MEHTENFTS

#include <iostream>

1 #include <stdio.h> 1
2 2

3 int main(void) { 3 int main() {

4 printf ("Hello, C!\n"); 4 std::cout << "Hello, C++!'\n";
s} 5}

« C++ EEFBHEEA. cpp 5%, NANAR main,
= std::cout RINVERERANER, <« EXERIBENEER,
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1

gcc —-std=cl17 -Wall -Wextra -Wpedantic hello.c -o hello
2

g++ —std=c++17 -Wall -Wextra -Wpedantic hello.cpp -o hello

« IR C17 5 C++17; HiF C++ BIMEA g++ F clang++o
» RIEFBRSREFEXHRZEFIES, BRRa<LRNEEREER &,

C++ A2 “FHEH C
PFE S L= S
BIERN C++ ik

REIER, MEATFERSERN, FEENHE R NEBEED C BFH

REE
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1

2
3
4
5
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7
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9

#include <iostream>

int main() {
int a;
int b;
if (!(std::cin >> a >> b)) {
std::cerr << "expected two integers\n";
return 1;
}
std::cout << a + b << '"\n';
}

« std::cin >> x ME@A;}H&HE—A{E, std::cout << x MR —ME
» BEFRERAS, FAILUEERES, RNEBERERAIBATFRERASEHR.

Z A BT 1R B
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At AFBRER BN

C: AREfERER S5t C++: BHIREMNRAEEIRF

1 int x; 1 int x;

> double y; > double y;

3, scanf ("%d%1f", &x, &y); 3 std::cin >> x >> y;

4 4 std::cout << x << ' ' <<y << '"\n';

printf("%d %f\n", x, y);

« scanf KEAMRTNER; std::cin & x AYZEEY, #Li\‘l%lﬁ%%ﬁi%)\o
» HEEATEY/%s; BABERERANEEHITLIE,

FAiciZ: BIBM cin HRATE, NEERRM couto
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std: :endl FREHIIT

1| std::cout << "next line\n"; // B NIITHF
2| std::cout << std::endl; // 97, FRIFRHEFRX

« '\n' GAMITRF; std::endl G ANBRITRHFARIEMSHE DX,
«» ZEXTRHMEER \n'; EEVZIESRHRFEHENBFER std: tendlo

RIFRREIMNEN , FRBRIRTIHBRABEIRSE.
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BFEEME: namespace std

std::cout << "fully qualified\n";

using std::cout;
cout << "introduce one name\n";

using namespace std; // FHEFKRHXME A

cout << "the whole namespace is visible\n'";

N~ o o A w N e

« AVEERNABIRFUTHRTE std B, BRS5BFABESR,

» ARG AR std::cout; WAIA using std::cout FFIAN—NTREF,
» BRI using namespace std; FEELNFHNLBIEMIAREEMXSE using A
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C #RERETE C++ O

C Xf¥ C++ MBI
#include <cstdio> <stdio.h> <cstdio>
<string.h> <cstring>

int main() { <ctype.h> <cctype>

int answer = 42;

e I T S

std: :printf ("answer=/d\n", answer); <math.h> <cmath>
’ <cxxx> {BARRIEHEN std, FHATRERBTIRMSR
BF

<string> 5 <cstring> FR—EH.

|BFCESFRREY C SKXMHIRTRERT A #BY C++ AR AR <cxxx> AZTo
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REFFTR2HER

Fm c17 CH++17
RRER % <stdbool.h> [G{E bool bool. true. false NE
FREFI=XE char [N]; fBXh=Z UB const char[N]
FHFHEE'a RANR int KAH char
BB int £0) BHERKREE TEZSH
BESXARER ZER)A int ZER 7 vool
void * E|XRIgH AIFbRIlEIR B TR
8.c 24827 .cpp, BIMWRB—INESHER.

v

A

A A

A

A A

A

A A

N ==, U S L o S 4w 18 R
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T E—ERNE:. REFEE

B SHIRBRITE: . cpp. g -std=c++17,
SMERMSE A ML <iostream>. <string>. <vector> %
WEEEFES, RNASINBENRT,

B FERRBAEREC: ABHRIEER jostream, std::string 5 std::vectoro
Bl /% c RERNRHE: BAKK. BR. HRESBBNREXITHDAEE,

FRAMMREN C++ BEFRIIERISG, BESIBERNE,
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MFHHAZIF T RIS

C REFHH std::string
Tk BUNUL SR F R TEEFRRNR
KE strlen EFREHK s.size() HIEEN
#1 FRAEAETEEEEE s2 = s1 EFIRNA
EE strcat EXXEGAE2EH + += BIEEEME
R ESHE, BAERAR free IR B RE R R

= kXHE <string>, AE <string.h> =17 <cstring>o
= std: :string RIANEFHHBE, TEEAEFRHNREH.

vy BHERREFEFEFTRELRN. EGEABMERER.

. . _ - Z
WE= W) . S4B 1RE R




EX. MiaisEn

1

2
3
4
5
6
7
8
9

#include <iostream>
#include <string>

int main() {
std: :string greeting{"Hello"};
std: :string copy = greeting;
greeting += ", C++!";
std::cout << greeting << '\n';
std::cout << copy << '\n';
std::cout << "size=" << greeting.size() << '\n';

» std::string s {REITEH; std::string s(7, 'a') BEEIN'a',

« EIENENEEEFHRE; BR—THRFIRES—THR.

EBENEART

ShanghaiTech University




EBENEART

ShanghaiTech University

HRERNEEHA?

std: :string IR BE S FRFEE
HE. KNSR RERE FEMEK, MERTER

« REFEIFERE NUL. B realloc ¥ BEECK freeo
» XKAFRFEARR; BERRGESIEKERIETLIMAT,

HEFHS5HEENFHEHTZA—THE, FRIBTEERSFREFERRRIE
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KES5ZH: size(). empty()

std: :string empty;

1

2 std::string text{"hello"};

3 std::cout << empty.size() << ' ' << empty.empty() << '\n';
4 std::cout << text.size() << ' ' << text.empty() << '\n';

» s.size() REIFFETH, RBBEER std::size_t; T2 strlen, BAE sizeof,
= s.empty() BIEFRIX “‘BEAT", BRI s.size() == 0 FEM,

X UTF-8 X7, size() FIHHIRF T, F—ERALBMBIFRF ML

"’I- ‘v [ [ 15/38 f’—’e\ %&d- U&‘ﬂ %
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std: :string hello{"hello"};
std::string result = hello + " world" + "!";
result += " C++";

AW N e

const char *cstr = "hello";
6 // std::string bad = cstr + " world"; // FHIR: FMIEBAREstring

o

= ZJT + EERFMFERR,;, RNED—MEEHYIE std: :string,
o + EZEE D hello + " world" + "!" BERIFRHR, BHEIEE,

« += EREMNIEMNNS; FEEFA strcat AFHEEBIREE.
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LERMZAE, FEthit

std: :string a{"apple"};

std: :string b{"apply"};

bool same = (a == b); // false

bool before = (a < b); // true. 'e' < 'y'

AW N e

« B == 1=, < <=, >, >= HENKBRAS.
- IFL IR FHE, FEEFR stremp; BEHMEFIRBMIESR-

FEEEE s1.c_str() == s2.c_str(): BBELIREIERMEEHE,
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THRiARSiA%

std: :string s{"abc"};

char first = s[0];

char second = s.at(1);

s[0] = 'A';

// sl10] = 'x';  // KREXITAH

// s.at(10) = 'x'; // #istd: :out_of_range

o o s w N e

» B TISEER [0,s.5ize()); s[i] FREHR, BRARBRENXITH.
= s.at (i) TEHEFREME std::out_of_range F&Eo
= front(). back(). pop_back() fEAFIETFHH, TR ELFEARBRKENXITN.
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BRHFHHR: BTEER for

std: :string text{"Hello C++"};
for (char c : text) {
if (std::isupper(static_cast<unsigned char>(c)) != 0)
std::cout << c;

o s W N e

« RE W text BB char 7, FUFEHEF T

» std: :isupper IS ELEMEN unsigned char, WHRHA char BFEERENXIT .
XEH c BEHAFTNEIE; B2 c FRIELY texto
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PRI

1 std::string word;

2 std::cin > word; // BKEOFR=ER, EEIT—1
=

3

4 std::string line;

5, std::getline(std::cin, line); // MEHFI{IER

BT

FEETRATH

1 #include <iostream>
> #include <string>
3

4 int main() {

5 std: :string name;

6 if (!std::getline(std::cin, name))

7 return 1;

8 std::cout << "Hello, " << name << "!\n";
o }

= cin >> word BAIERIS=A, FEET—I=ENLE; TEFFAFRH.
¥ - getline(cin, line) MEBIMIBEIRIMITR; MITRIREHERENFT RS,
SRANER—RMANE TRITR, T—R getline AIREIBNREITERATRIRNE.

A B 1R R
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5 CEOZIE: c_str

void legacy_print(const char *text);

std: :string s{"hello"};
legacy_print(s.c_str());
// TMEBOREINFRERE, BAEREHREFNSRNZ G,

g s w N e

« s.c_str() EHEM NUL SEEFFHARNIET, ETRARMR C &0,

« ARBEIZIEHERANS, BABEFFFBRRUEMIGEIF const SIRIEEEIETTRN/E
HRER(ER

{RFTEEMMER std: :string; RTE API ARLEMA C REFHFH,
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MFEIoHEEAT std: :vector

CHHFEISR std: :vector
=& malloc/realloc ARRFESE
TTERET BIRRTF size BE v.size()
LERE BIRIRIF capacity T2 v.capacity ()
EBMmTE BERE. ¥&. EA v.push_back(x)
L) BERNSRMEEEEX free MBI

KR <vector>; TTEREAZRTIELIFE,
» BEARIE ‘KNI —FIREER TR,

v BEENEFRER, FERZERE. HRETJRBM,
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std: :vector E**i*ﬁ

1 std::vector<int> numbers;
2 std::vector<std::string> words;
3 std::vector<double> samples;

= vector<T> Y T BTEREE, HHBIREMEAEEEAEAEE,
= std::vector<int> 5 std::vector<double> B ARZEHE,
= std::vector ZEREAHIZFPMNRNTETRLE,

std: :vector<std: :vector<int>> rows{
{1, 2, 3},
{4, 5%,
{6}

1
2
3
4
5

“vector of vector” _JL,(?.é AFITKERRR 4451,

I8
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[ ST SR

std:
std:
std:

std:
6 std:
std:
8 std:

:vector<int> numbers;
:vector<std::string> words;
:vector<double> samples;

:vector<int> a{2, 3, 5, 7}; // 4NTH

:vector<int> b(10); // 1010
:vector<int> c(10, 42); // 107142
:vector<int> d{10}; // AN TT&, ER10

= vector<int>(10) €I 10 ME¥RITTE, B 10 1N,
» vector<int>{10} €I 1 NE, HEHN 10,

= vector<int>(10, 42) B 10 1 42; EIESHAMERTITRYIR,
SRIAMFRREINE “TEHIIR - “TETEH,
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#1: SFIETITE

std: :vector<int> af{1, 2, 3};

std: :vector<int> b = a;

b[0] = 99;

std::cout << a[0] << ' ' << b[0] << '\n'; // 1 99

AW N e

- EIWESENRESENFETER, FHREFHERER.
« fE22 b[0] ARRZE al0]; M IMRIFIAE B CHTEEFiE.

MRABFMBRANHR, BEFI5IRETERFBEIEN,
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X, BERSF

1 std::vector<int> v{2, 3, 5, 7};

2 std::cout << v.size() << ' ' << v.empty() << '\n'; // 4 0
3 v.clear();

4 std::cout << v.size() << ' ' << v.empty() << '\n'; // 0 1

= v.size() BITER M v.empty ) FIMIRE AT,

= v.clear) BIREITER, BAXNTA 0; FEFEREIFED pop_backOo
= clear) MRIEBEHRE 2B EME, ELARIE capacity() ZA 0o
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BN, HRERSHEEKRE

std: :vector<int> values{2, 3, 5, 7};
values.push_back(11);
values.front() = 1;
++values.back() ;
std::cout << "size=" << values.size() << " front=" << values.front()
<< " back=" << values.back() << '\n';
for (int value : values)
std::cout << value << ' ';
std::cout << '\n';
10 values.pop_back() ;

© ® N o v s W N e

= push_back(x) TERERIMNITER; pop_back() MIFREKETE.
= front() 5 back() REIE. BrtEMN5IA, ELbaUERRETE,

SR LEAM front(). back() 8% pop_back() FWBREXITH.




EBENEART

ShanghaiTech University

BN n MEH: FBFEYE

1 #include <iostream> 13 values.push_back(x) ;

> #include <vector> 14 }

3 15 for (std::size_t i = values.size(); i > 0; —--
4 int main() { i) {

5 int n; 16 if (i !'= values.size())

6 if (!(std::cin >>n) || n < 0) 17 std::cout << ' ';

7 return 1; 18 std::cout << values[i - 1];
8 std: :vector<int> values;

9 for (int i = 0; i < n; ++i) {

10 int x;

11 if (! (std::cin > x))

12 return 1;

- BRBINENSIRA push_back, BezEEETEFE.
 EFRHERAEYR T i - 1; TS BT i == 0 B4R,
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WHER. BFEER for

for (int x : numbers)
std::cout << x << '\n';

for (const std::string &s : words)
std::cout << s << '\n';

o s W N e

= int x : numbers BNEFITE, EEENEFBERFIRNNTER.
= const std::string &s : words LJ:..%E%WE@?EY’ BEEFHIENFRE,

BFHANE R RAEFR— T FRBOKD; KRBFEET—EETE,
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THRihiRSAFIEE

for (std::size_t i = 0; i != v.size(); ++i)
std::cout << v[i] << '\n';

// vlv.sizeO] = 42; // REXITH
// v.at(v.size()) = 42; // HiHistd: :out_of_range

« BRTAREERZ [0, v.size()); v[i] FEEIHNR, @REBERENITH.
« v.at (i) EBR, HFREME std::out_of_ranges
» FRER/NLERBHER std: :size_t, BRENS THSHREE,
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mEEZEORARSR—%

1RM(E std::string std::vector<T>

TTE MK s.size() v.size()

BERE s.empty () v.empty ()

AT s.clear() v.clear()

EREE S s.front(). s.back() v.front (). v.back()
RERIM MWPBR s.push_back(c). s.pop_back() v.push_back(x). v.pop_back()
TR &SR s[il. s.at(d) v[il. v.at (i)

FE—IARENEREL, ATLUEERNEEREIBES—1 A5,
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C++17 CTAD: iblmiZHBHESTREAE

std: :vector a{2, 3, 5, 7}; // std::vector<int>

std: :vector b{3.14, 6.28}; // std::vector<double>
std: :vector c(10, 42); // std::vector<int>

// std::vector d(10); // IR TEESTRALR

F I SR

= Class Template Argument Deduction (FEIRNRSEIEST) FBIBEHSIERSEH,
- EERERTEEHRS; fIIRETEN, FFSAHETHERLE,

MEEBH std::vector<int> BHM; CTAD ZBEFIEE, FEMNEEE,
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vector YMIEREFHSIRK?

EBENEART

ShanghaiTech University

EEIpa)

\
4

v

THITR

[ [ |

size() == 4. BATE capacity() == 8. AR

MNREE—FELTTREFME, EKAARE
i, ARBHRER, FFE freeo

AN

FRO1EMm 1 MBE: £ i+ 1 NTERIFKNRESR

Eﬁ 7 /|\775§7 n /)\l.j]l]l \'E%'J%
S i =0n?)

BEREWER 051-52-54— )
EHE

142+ +2"1=0(n)
¥IPEE| n X push_back, B8R O(1); BRI A
B35, EKEFHERER,

» size() BTCERNE; capacity) BHAIFHEABMNITE NN, BEATKNTLRE
SNTERETE, FeE@EE TRIAIRL
» BERMABTE NI reserve(n) IREIAKREAE, B
v[0] RRENXIT o

VEDER; EEFBRE,
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MBEPRIGK: WithiPEEIMEN

1| #include <iostream>

> #include <vector>

3

4 int main() {

5 std: :vector<int> values;

6 for (int i = 0; i != 17; ++i) {

7 values.push_back(i);

8 std::cout << values.size() << ' ' << values.capacity() << '\n';
9 }

10, }

= BRIEMEHTED size 5 capacity, MBRINASEBRE=EK,
- ARERTE: KIMRRA 1 5] 17, BERBBBRERNFK,

FRIBERETRIHNEERFTIE MFAH HRFE P HRIERRN,
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EpREEMERAXY?

std: :vector<int> values{1, 2, 3};

int &last = values.back();

values.push_back(4); // BHEMHOEE, lastk
std::cout << last; // HlastBERM: KENXITA

W N =

« & push_back IR EHMDEC, TRHEEBENEME, BEEERER.
« fEmIATREES . SIBMERBELPRY; BEAMBREXITN.
» EERYEVATREENDE, FILERFIEERIRNI, FeeE—RBTIERAZ2,.
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BHEHEM: MEIREZHREEZ

fHiR: JEE for kPUEME —MReEiZ: BTEFEE
1 for (int x : values) { 1 const std::size_t original_size = values.size();
2 if (x % 2 == 0) o for (std::size_t i = 0; i != original_size; ++i)
3 values.push_back(x + 1); // BIRE(EBHIEN {
sesa 3 int x = values[i];
sl } 4 if (x % 2 == 0)
5 values.push_back(x + 1);
B DEA B AR EEN i
FERIHFTEBEM; MRFAIRERMAYS]
Fo

y FEEETEER for BHERMNNEZFTRHIKND,
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FE C++ B, IMABRFREWE C FEHX?

R MGHERE, RAORERAIA LI AT LU 2B,
DR sizeO) AUHBKEE; [ e, TRBREERTE,
SR WREDFN; RERMREHMENIEH R BNARR.
B &3 SRUKTERTITE FEASEERIBNBIDAR.
Bl =3 push_back B9 0(1), ERYBNEBHTER.

R EFERATE AR, BRNBSRERRRIZNLRSHE,
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HEXN TS RF

- TR FR C++17 HiFBM g+, BHESABINERELX M,

- MFRIX: A std::cin/std::cout RIXBANRL, BFEFEM std 5l

- WFFFHR: B std::string RIAFHHME, #I. WRNEZRERERTRS.
- REDEINA: B std::vector BIRFE, MENTNR. TRBS RN,

REERLTFIER, IMaRIUERE. EGRAMMKEXITA.

WES= LIS (e Z A % 18 R
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