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HR

o C++ HYHA
o - jostream
® std::string

® std::vector
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C++ RyFig
B, BATRA CH17 EBEShRE, IRIR{EER VSCode :

® settings.json:. code-runner.executorMap EH "cpp" IJFi, HRGRIFFE 2 PRNESIRER -std=c++17 ,
® c_cpp_properties.json: "cppStandard" TR E N c++1T

P A EAHRI T2 tasks. json F1 Launch. json #PftlE, AEEIL C++ #F, VSCode = H3N4E
Ji¥o

o A C++ Ik g++.exes



Hello C++ World

p I
#include <iostream>
int main() {
std::cout << "Hello C++ World\n";
return 0;
}
L J
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iostream

/

#include

int main() {
int a, b;
std::cin >> a >> b;
std::cout << a + b <<
return 0;

o

std::cin Fl std::cout JEXE X ATE <iostream> FHANIN TR, 47 Al AR AR S H i
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iostream

std::cin >> x $HL)\‘_”/\3TfE§2n Xo

o x AIDUBMEMISZSCRFRISAY, Hlanies. WAL F19. FI5H,
o C++ HHENW x FFADFEFE T XA, AFLHW "%0d", "%c" REIFE,

o C++ HINERTT

x FI5IH, [RIATRZER x AIHEAE,

o RIKI std::cin > x PUTTERRIGRIE std::cin IR[EHK, FrLAR]LUEES

A2 —FERY

std::cout << x <<y <<z

std::cin >> x >y >> 7



jostream

std::cout << std::endl;

o std::endl B—AN “MRINF", std::cout << std::endl (IS SUBSIIATAE, FERIBHR LB INIX,
ISRIRRFEIRIBEMIX, std:cout FARINERSEIEI FRIFTEMX, (C stdout HE—FF)
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namespace std

C+ A —EAEWRARIIINERE, N TREATHR, rERaT (B K RAEGIE, Bk, 2/
RE) HAE—DEN std AR T,
o RAJLAH using std::cin; ¥ cin SIANZGEITERHE, ARATEHAETTEAHBIANFLA] AERE std::cin BY std::s

o {RA] DA using namespace std; K std EF'H"J?)T@%?%K%I)\%%VF?H@Z, 1&@1%@1%@%%@%@@
¥, JFHEFGIA rAFh AR, (AR, HFHRECMNERAS)

BATA e AR 2 R E b PL_E AT ARl —F using o
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* CHREERNZRS
CHt FRUEFERLE T C RRIEPERDIENG, IIFA524 HE,

o Koy—LEpsmH (A53%), CHIRZAEH ZAL, FIAN strchr $25Z const char * AIIX[A] char *,
FLEEAR N 122 BB AR PE L I N 7%

o Ciitz C++ M function overloading ZEHLHI, Rt HLEIL T RIS EBA,

o CH++ W4miEHAITIERE Nimizosid C, BN <cmath> BHEZREE C++23 ki n] DATESmIER 15,

C HIFREZE S <xxx.b> 7E CH+ HHHIRRAR R <o, FHHITERFMAGI AT namespace stdo

#include
int main() { std::printf( ); }

“AE C++ HHEERIR B C b HEE S, THEH <o TAE <xxx.h>
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C++HEy C
R

bool, true., false EW%E’J AN ERINSL

B IZ BT R RIA VIR [E{EZ bool TMFE int

"hello" HYZEBUE const char [6] MIAE char [6]

FAIFHEE 'a' BYZRELE char THAFE int

AT E B AR XSS FR AL R A e PR U A4E, A2 warning, [T/ errors,
H const int maxn = 100; 7= BHAY maxn %?ﬁi%%ﬁﬁ'%, a] PUERNEEH RN,

int fun() NMEZZSE, MAREZEEZSE
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ENTEMERE S <string> P ()2 <string.h>, & <cstring>! ! )

HIEFE X ERY “FRFE7,
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EXFH B —1F T H

/

\

std

// equivalent: std::string str("Hello world");
// equivalent: std::string str{"Hello world"}; (modern)

std

std:
std:

std:
std:

std:

::string str = "Hello world";

;rcout << str << std::endl;

:string s1(7, 'a');
:cout << sl << std::endl; // aaaaaaa

:string s2 = sl; // s2 is a copy of sl
:cout << s2 << std::endl; // aaaaaaa

:string s; // (empty string)

PRINIIIEAE — A std::string MR IR, miAERE KHAE!
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— L&) &t
o std::string FIINTE: FIBNFERL, FIZIAMI, RN EIZIMK, FISVREN

o K std: :string HﬂL, %E?ﬁ%ﬂ‘]l’ﬂ‘ﬁﬂiﬁ, AR e SR
o NMVHZEVNNFEEAEHEY, THZEREENER '\0'
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std: :string BYKE
s.size() R KER

std::string str{"Hello world"};
std::cout << str.size() << std::endl;

A2 strlen, M AIE sizeof! ! !

s.empty() RX53EKZX

4 N

if (str.empty()) {
/] ...
}

AN Y,
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F TR AVERE
BHEEH + M += 577!
FREHENELH, FRE streat EREIHAL,

a N

std::string sl = "Hello";

std::string s2 = "world";

std::string s3 =s1+ ' ' + s2; // "Hello world"
sl += s2; // sl becomes "Helloworld"

s2 += "C++string"; // s2 becomes "worldC++string"
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FITREVER

+ N DH—152 std::string N E,

const char *old_bad_ugly_c_style_string = "hello";
std::string s = old_bad_ugly_c_style_string + "aazaa"; // Error

NEXNEAETR?

std::string hello{"hello"};
std::string s = hello + "world" + "C++";
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FITREVER

+ U 2/ DFH —1MS 52 std::string X R,

const char *old_bad_ugly_c_style_string = "hello";
std::string s = old_bad_ugly_c_style_string + "aazaa"; // Error

NEXNEAETR?

std::string hello{"hello"};
std::string s = hello + "world" + "C++";

S %Egﬁé}ﬁ’g’ (hello + "world") &—1 std::string X%,
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SEF +=

s1 = sl +s2 RJCN sl + 2 BIE—DImAYR, BAREFZI—E s1 FNE,

M sl += s2 ;& BIZAE sl J5HIZERE s2.

i
4 N
std::string result;
for (int i =0; i !=n; ++i)
result += ;
\_ J
< N
std::string result;
for (int i =0; i !=n; ++i)
result = result + ;
\_ J
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FHIHLLE (FHF)

HiZH <, <=, >, »>=, =, 15, AREMEH, FHFEHERE

FHFREENE{E

H%H = ®ifT

- N
std::string s1{ };
std::string s2{ b
s2 =sl; // s2 is a copy of sl
sl += ; // s2 is still "Hello"
\_ J

std::string HY = 25 UUX D FAFERHIAR,
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BHFTHR: ETFEER for 549

Bl ' A RE5HE (std::isupper 7£ <cctype> H)

/

for (char c : s)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;

o

FUTHIIA: A MR, B4 modern,  HEARIPIR,

/

for (std::size_t i = 0; i !=s.size(); ++i)
if (std::isupper(s[i]))
std::cout << s[i];
std::cout << std::endl;

-

FETVOER for IRAUSESF, HIAH, WG, WA, WU, W
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FTHRM IO

std::cin >> s ﬂ%ﬁﬁﬁ)\?ﬁ%, std::cout << s AJ DA P 45F ER

e std::cin > s PEABRE T H? BEFITSHASRERZE—1TER? nl PIH AR
std::getline(std::cin, s): U\%ﬁﬁ1ﬁ§ﬁﬁﬁi§@gfﬁ?, *ﬁ%fﬁ?ﬁ/ﬁ\lﬁ*ﬁ, HA AR

o (RUNFT—KE NIGUHSEBATIIAL,  getline MR BRI — DA H,
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std: :string IZEOEYIF

https://en.cppreference.com/w/cpp/string/basic_string ->
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https://en.cppreference.com/w/cpp/string/basic_string

E X AESRMEEZE S <vector>
HIRGHB “BhASEAH”
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lEE— std: :vector }&

std::vector 22— PR, HBEHRH TERSEZJGA BRI — P EIERZEAL,

- R
std::vector<int> vi; // An empty vector of ints
std: :vector<std::string> vs; // An empty vector of strings
std::vector<double> vd; // An empty vector of doubles

N y

T DAFRZEED T F1 U, std::vector<T> Kl std::vector<U> &N [AIAYZEAY,

std: :vector x%%@o
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lEE— std: :vector }&

4 N

std: :vector<int> v{2, 3, 5, 7}; // A vector of ints,
// whose elements are {2, 3, 5, T}.
std::vector<int> v2 = {2, 3, 5, 7}; // Equivalent to 1

std: :vector<std::string> vs{ , }; // A vector of strings,
// whose elements are {"hello", "world"}.
std: :vector<std::string> vs2 = { , }; // Equivalent to 1

std::vector<int> v3(10); // A vector of ten ints, all initialized to 0.
std: :vector<int> v4(10, 42); // A vector of ten ints, all initialized to 42.

- J

vector<T> v(n) IXFMIIE T K 0 DITEEMEAWIIGEIE (value-initialization) (GEEITF C Y “ZH#4A
), MiA=RES—48 indeterminant value

o NFARIADKYL, “EMIaM” SRR HEAMYE RSO TR L.
o FRHEEFIBATRFES RARA AL HIE !
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lEE— std: :vector }&

e N
std::vector<int> v{2, 3, 5, 7};
std::vector<int> v2 = v; // v2 is a copy of v
std::vector<int> v3(v); // Equivalent
std::vector<int> v4{v}; // Equivalent
\_ Y
F1 std::string —FF, std::vector A] AEIEHE U, AREFNEIINZ e,

std:

:vector<std: :vector<int>> v;

6 —

—_——

#E vector”, tHHLIZ “vector of vector”, IALIEF] PAHY,
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C++17 CTAD

Class Template Argument Deduction:

HERGH 7T EBHER, fWixdn] LEIHESITRAYE

7\
UL
e N
std: :vector v{2, 3, 5, 7}; // vector<int>
std::vector v2{3.14, 6.28}; // vector<double>
std::vector v3(10, 42); // vector<int>
std::vector v4(10); // Error: cannot deduce template argument type
\ J

o EMERESAH T "RBHEE" ? Rah, (B

(ESTWIE ] EPN)
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std: :vector By K/

v.size() FI v.empty()

Ve N

std::vector v{2, 3, 5, 7};
std::cout << v.size() << std::endl;
if (v.empty()) {

/] ...
}

L J

BT std: :vector

v.clear()o TEE BRI while (!v.empty()) v.pop_back();
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[ std: :vector FIlT=

v.push_back(x) RFITZ= x ININE] v BIRE

/

int n;

std::cin >> n;

std::vector<int> v;

for (int i =0; i !=n; ++i) {
int x;
std::cin >> x;
v.push_back(x);

}
J
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HiBg std: :vector JIg—1ITt=

v.pop_back()

45> FEREIMBZUNEE, HEEIREEAFZOVIE

while (!'v.empty() && v.back() % 2 == 0)
v.pop_back();

v.back() : FRIGAREILRMIGIH (XEREMTL? )
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v.back() 1 v.front()
SRR RIE TR, B AEENEI,

o3
“SIHT EARE IRA] OB IX R A Rl R R A B e

v.front() = 42;
++v.back();

v.back(), v.front(), v.pop_back() TF v NZHJEM T & undefined behavior .
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HEFScE/Y for i54)

W — std::vector, [AIFER] PAERIETYEEIRY for 1EM]:

/

-

std::vector<int> vi = some_values();

for (int x : vi)
std::cout << x << std::endl;

std::vector<std::string> vs = some_strings();

for (const std::string &s : vs) // use reference-to-const to avoid copying
std::cout << s << std::endl;

213 I TIEEN for TBA), KF—1 vectorsstring> HINEF DR BT FHREFTEIHIK,
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HEFScE/Y for i54)

?ff\?: ﬁfﬁﬁ%ﬂ:?ﬁﬁf‘] for i%"ﬁj, «I%*/I\ vector<string> ¢H@¢?ﬁ$ﬁ@ﬁ5?*TEﬂtﬂ5Eo

/

for (const std::string &s :

for (char c : s)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;

}

vs) {
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ﬁE%VF*'ﬁﬂﬂ

Al DAMER vli] SKIRTEER | Tt

o i NARGEERE [0, N), HH N = v.size()
o BRFLIRIEARE AT, HHIEFE 2™ HIIaT TR,
o std::vector HY MRBEAT v[i] IFPREEY, HEZEN T IRIERE,
o S FAREERSSIIRZEIRIE (FLAIMIA B front, back, pop_back ) #SIXEILFIE, N TRCE,

o —FREERSAH) PIRE v. at(i), EETEES std::out_of_range SH
o AgiA IR,




EONS—1%

S | ostd::string A .at(), .front(), .back(), .push_back(x), .pop_back(), .clear() FER%E, C++ FriEFER
KRSt R G — R,

EARAIR >

x> S Python BY rstrip BRI%L, 5% — std::string, RMEIEMEREBIIESS HIGHIE R,
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https://en.cppreference.com/w/cpp/container#Function_table

EONS—1%

25>): SCE Python ) rstrip BREL, $852—1> std::string, IR[AIEMZERERZESS HEHISE R

/

o

std::string rstrip(std::string str) {
while (!str.empty() && std::isspace(str.back()))
str.pop_back();
return str;

}

£ C++17 &, X return str; B A4 R, AN,
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std: :vector By RER

Z AR IXFEIESE push_back n {RIFE]— vector BYACHY:
- N
std: :vector<int> v;
for (int i =0; i !=n; ++i)
v.push_back(i);
Y

-

vector sz AT ARSI PRI S K AY?
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std: :vector By RER

BIER — R aldS NG, KERN i
9 i+ DILREPRI, ANERMUA:

L oBe— R KER v BN
2. KIRAR i TtRA UK
3. KR LR E 5 T
4. BERUSCRAEIR A A

n—1

HIXFTEEFEDL i NTE, n (X push_back S ILHLTE 1= O m%m'
1=0
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std: :vector BYIE < RES
BRI — B BT, KR i

S5 i1 PILREPRE,

L. oBe— R KERN 25 BNTE
2. KIRAR i TtRA UK
3. KR LR E 5 T
4. BERUSCRAEIR A A

MER i+2, 43, ..., 250 DULREPRE, BAIATESECHTRINTE, AT VLM R !
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std: :vector By RER

0—-1—+42—-4—-8—~16—---

B n = 27, TR S T DL 2 Z 2! = O(n), ¥ (“YIHE) —IK push_back [IEERTE O(1)

1=0

(2D, nILAEEZ,
M v.capacity() KIS E HEIT T ECRINFRISEIRE &, BE - NEERIXM,
o HEE: XMNIUZ—Hral BERYRRS, FRIEHAT HA FTALE,

* Lecture 8 read_string tHJ2iX /MR,
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std: :vector B K HERAIR M

BANELER], BA vector FAR/NRIREZ SFECEMRFRDLR "R, XEEArafE. 5/, &R
i R

o HEZAEN: THEHAMIE undefined behavior, KANETIEER for BAIA R B TIEK

fito
p ™
for (int i : vec)
if (i %2==0)
vec.push_back(i + 1);
N Y

AEEMIETIOERY for 147D aS R I SR B AR R/
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