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1. C++ BYFFI8
BHie, AR C++17 IEShritE, WERIR#H 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
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1. C++ BYFFIE

Hello World with C++!
4 I
#include <iostream>
int main() {
std: :cout << "Hello C++ World\n";
return 0;
}
o 5%

6 /50



2. 10ostream
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2. 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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2. iostream

Fall 2025

std::cin >> x $HJ)\*/\/1FEQD Xo

o x AT DURMES RO, G, 2. . TR,
o Gt FRESIIRAN x FOTF RTINS0 FLR "ood",

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

"()/OC" 1Y A %iﬁl_‘—?o

std::cin >> x >y >> 7
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2. iostream

std::cout << std::endl;
o std::endl ;21 “HRIFT", std::cout << std::endl E@@X%@ﬁﬁﬂﬂﬁ%ﬁfﬁ, Frmlbgrim 22 oh X,
WMRARAFIRIFTEMNIX, std::cout HAEMMTERTEE L FRlFTZMIX, (C stdout 2 —FF)
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3.std,C++ 5 C

3.1. namespace std

C++ A —EIFRERIINERE, N TR 7R, Franay (K 35 KGR, Bk, 2R
FE) WAE—DEN std AR T,

o {RAJAM using std::cin; Rf cin SIANHFIEHE, AFATESHITEHBINELR] LB std::cin HY std::,
o {RE]LH using namespace std; R std EPE@ﬁﬁﬁ%?%ﬁ%l)\i—ulﬁﬁﬁfﬁﬁfﬂﬁ, {HIX R4 19 05 44 25 B E 9] 13
B, IFHEFIIA FAFPRIE, G AR, FHEREONERALE)

BATA SRR 2 R E b s BL_E AR ARl —F using o
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3.std,C++ 5 C
3.2. ¥ CIRHEERNRE
CH+ MRS T C AR, HIFRs2 2 —FE,

o [A[Dy—LLpsa[n] (ﬁ}ﬁ%%‘?), C HIRZAEH 2, B0 strchr 252 const char * HIIR[A] char o,
TLLLAR N 1Z 2 RS AR P AR SN 7o

e Ciit=z C++ I function overloading ML, Rt RIS EBL,

o CH++ HgmiFIATFEREImizs®IT C, HI40 <cmath> HAYECZPRELE C++23 AT DATESm R 15,
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3.std,C++ 5 C
3.2. ¥ C IR EEERIRE
C BUPREZEE SR <xxx.h> 1E C++ RN & <CXXX>, HAMEZTFHHEIIANT namespace stdo

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

“AE CH+ R E C HIARUERE SRR, IEEE <cooe TAE <xxx.h>
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3.std,C++ 5 C
3.3.C++Hpgy C

AT

® bool. true. false %V‘]EE"J, AT BRI

o WHHIZHFFN KX RIBEFFHYIRIEERZ bool MIE int

® "hello" HYZRAIZ const char [6] MAE char [6]

o TRIFMHAE 'a' HIZRALE char M int

o FIEHTEBEXRGRZRAFHAA RN AL, 2 warning, M2 error,
® [ const int maxn = 100; 7= HAAY maxn %?ﬁi%ﬂﬂﬁﬁ, A PUENEEH KN

e int fun() PMEZZE, MAHEZEESEL




4. std::string



CS100 Tutorial 6 Fall 2025

4. std::string
ENTEMEE S <string> ' ()2 <string.h>, & <cstring>! ! )

HIEE X R “FRFE7,
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4. std::string

4.1. EXHNBEL—1FFE

/

std:

std:

std:
std:

std:
std::

std::string s; //

:string str = "Hello world";

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

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

:string s2 = sl; // s2 is a copy of sl

cout << s2 << std::endl; // aaaaaaa

(empty string)

“ BRI std:istring RITENEH, TARARE HE!
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4. std::string
4,2, —4Ejn)n
o std::string HIPNTE: EIANEERE, EESE, TEM MK, Bk

o {HH std::string I, RFFITHRINEAL, MAECHISEIRYY
o FMAHEETCHINGEEELEEN, TEEREBRENESR "\0' .

19 /50
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4. std::string
4.3. std::string FUEKE

s.size() Jik b FFIEL

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

“ IJE strlen, B AJE sizeof! ! !

s.empty() Ji% i FREL

/

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

00 /

50
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4. std::string

4.4. FTTREVE

B + T += 54T 1!

AT BEEZ BN ELTHL, PRE streat IXFEHEEL

p
std::string sl
std::string s2
std::string s3

"Hello";
"world";
sl+ ' ' +5s2; // "Hello world"

sl += s2; // sl becomes "HelloworLld"
s2 += "C++string"; // s2 becomes "worldC++string"

21 /50
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4. std::string
4.4. FrBRRIERE

+ N/ DEH—NME2 std::string N &,

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

NHEXANESETR?

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

22 /50
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4. std::string
4.4, FRFRIEER

+ 2/ D — M52 std::string MR,

const char *old_bad_ugly_c_style_string = ;

std::string s = old_bad_ugly_c_style_string + ; // Error
FHEXNEGETE?

std::string hello{ };

std::string s = hello + + ;

Bk + %E%/ﬁ\ﬁ/‘], (hello + "world") &—] std::string N,

23 /50
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4. std::string
4.4, FRFRIEER
i 4=

s1 = sl +s2 RICH s+ s2 BIE— DI R, BARZEFEI—iE s1 FINE,

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

i
p
std::string result;
for (int i = 0; i !=n; ++i)
result += ;

std::string result;
for (int i =0; i !=n; ++i)

4 /5

0



CS100 Tutorial 6 Fall 2025

4. std::string
4.5. FHTERLLE (FHFF)

HiZH <, <=, >, >=, =, 1=, AREEN, PTRELERE

4.6. 2 RpYIENMR(E
B = #iAT

p
std::string s1{ };
std::string s2{ b
s2 =sl; // s2 is a copy of sl
sl += ; // s2 is still "Hello"

\_

std::string HY = 25 UUX D FAFERHIAR,

25/5
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4. std::string
4.7. BHFFER: BETFSEER for 54
). A REFRE (std::isupper 1F <cctype> H)

4 N

N

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

26 / 50
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4. std::string

4.7. BhFFHR: ETEER for 6
SR AR, (ER0 modern, HARIBIZ,
.

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

- J

ETYEREIRY for TEAJSEAF, WA, WG, SHEH, WU, @i,
o RHVEEZ "WHXFITE", miE "Gl —PMREEBOHEEM o ] s.size() 7,

27 /50
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4. std::string
4.8. FFFERY 10

std::cin >> s ﬂ%?ﬁ‘ﬁ)\?ﬁ%, std::cout << s AJ DU HI T ER,
® std::cin > s PAABKE R E? BIEEE|ESHEREEE T4 R? a]AE i
std::getline(std::cin, s): M%ﬁﬁﬁ%ﬁﬁéﬁé—ﬁ, i@ffﬁ/ﬁ\li}ﬁ, {HASAFIHR

o (RUNHT— R N IGIFHEEBATITAL,  getline ST — DA H,
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4. std::string
std: :string $EOQTEYIR

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

29 /50


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

5. std::vector
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5. std: :vector

TE MAEPRMEZE S <vector> HI
HIEAF R "%
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5. std: :vector
5.1. 83— std: :vector 35

std: :vector 7%~/|\%1ﬁ1‘)i, HELWH TERSEH G4 BV —PNEIERZRA,

e 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

- y

MNFMNDNAEIRIZREL 70 U,  std::vector<T> Fl std: :vector<U> &R HYSEAY,

std: :vector Z<%;'§§I-I_‘.Jo
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5. std: :vector
5.1. 83— std: :vector 35

4 N

std: :vector<int> v{2, 3, 5, 7}; // A vector of ints, whose elements are {2, 3, 5, 7}.
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) XMHMIE T RS 0 DNICEEMEAWIGHIE (value-initialization) CGE{EITF C HHY “ZHE
), MAESE—8 indeterminant value

o NFEIADKYL, “EMIaM” JLFRiR A HEAMYE R SO TR L.

o HREEFIERATEIFET RAR#IEa 1L I{E !
§
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5. std: :vector
5.1. 83— std: :vector 35

4 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

- J

F std::string —#HF, std::vector A AEFFE U, PREFHEWHHE CRIEU,

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

“THYE vector”, MELE “vector of vector”, HIAHLER] PARY,
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5. std: :vector
C++17 CTAD

Class Template Argument Deduction: HEZRGH T 2BHIER, 9wiFdsnl LH3IHESITRAYE

s

4 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 EMREESH T "TEWBHSE” ? IRah. (BARMNI4ITESE )
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5. std: :vector
5.2. std: :vector YK/

v.size() I v.empty()

4 N

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

/] ...
}

36 /50
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5. std: :vector
5.3. 8% std: :vector
v.clear()o

AZEE BRI while (v.empty()) v.pop_back();!!!!!
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5. std: :vector
5.4. [ std: :vector FINT=

v.push_back(x) KFITZE x tzWINFE 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);

}

38 /50
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5. std: :vector
5.5. i std: :vector Jmfg—1ITE

v.pop_back()

] ReRENEEME, H2IREZSEOVILE

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

v.back() : FRISAREILEMIGIH (XEREMTL? )

39 /50
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5. std: :vector
5.6. v.back() # v.front()
Al ERE— T ItER. BT IeaEg L

“5IH” ERERA] PUBILIX A R R B e

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

v.back(), v.front(), v.pop_back() £ v NZZHYEM T & undefined behavior .

40 / 50
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5. std: :vector

57. BF35

1Ry for iE4)

W —A std::vector, [FIFER] AR TYEREILY for 18A):

-

o

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;

23] (ERHETVEERY for 1BA], B —1 vector<string> PN NTFTERIIRE FRHTEIH R,

41/ 50
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5. std: :vector
5.8. BEFScERY for iE0)
%S HRETIEEN for A, K— vector<string> M N EBIIA ST ZRHTEIHE,

4 N

for (const std::string &s : vs) {
for (char ¢ : s)
if (std::isupper(c))
std: :cout << c;
std::cout << std::endl;

}




CS100 Tutorial 6 Fall 2025

5. std: :vector
5.9. EFH _F*:_\lﬁfﬂ
A DU vli] SRIRMSSE | ATE
o i MAERGHER [0, N), HF N = v.size()
o SN EAE XATH, FEIEE BRSBTS,
o std::vector I FFRIZELT v[i] AR, HIVEN T HIFRE,
o I AREREALI K 2B (LATRIATY front, back, pop_back ) ERIEALFKTE, H 7 ACE,

o —HKEEMSNY Mrsz v.at(i), BB N0 std::out_of_range FH
o FIETH I,

43 /50
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5. std: :vector
5.10. EOMN%—14

B ostd::string A .at(), .front(), .back(), .push_back(x), .pop_back(), .clear() K&, C++ PrifEER
APt 2 PR gt —TERY,

TERRAIR >

25> S Python Y rstrip BRER, 252 — std::string, IREIEMMZERERIES S H GRS R

44 /50


https://en.cppreference.com/w/cpp/container#Function_table
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5. std: :vector

5.10. #FARSE—1%
Zx>]: SEH Python HY rstrip BR#L, &5 —1 std::string, R[EIEMEREHIES D HIGHISE R,
4 N

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

}

- J

£ C+H17 K, X return str; 2 A2 U, AFHD,
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5. std: :vector
5.11. std: :vector BYIZ KB

% G IX RS push_back n RIS E|—™ vector FIfCHY

4 N

std: :vector<int> v;
for (int i =0; i !=n; ++i)
v.push_back(i);

- J

vector s QAT ZI] Peis g 1Y ?
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5. std: :vector
5.11. std: :vector BYIZ KB

B&IER — eSS BCRINTE, KEN i
=9 i+ DICREPRIN, ARMUA:

L B — R RKED v FNTE
2. KIRARY i DITRB UK
3. R LR A S5 T
4. BERUSSRIVIR A A

n_

1
(EXFTEDL | AR 0 IR push back BIHEE Y i = O (n?) i
1=0
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5. std: :vector
5.11. std: :vector BYIZ KB

B&IER — eSS BCRINTE, KEN i
=5 i1 PICREPRE,

L. B — R REDY 21 BNTE
2. KIRARY i DITRB UK
3. R LR A S5 T
4. BERUSSRIVIR A A

M2 i+2, 043, ..., 250 DUCREDRE, BAIATESECHRINAE, AT VLAY R !

48 / 50



CS100 Tutorial 6 Fall 2025

5. std: :vector
5.11. std: :vector BYIZ KB

0—-1—-42—-4—-8—>16— ---

@an_am,%de%maﬁmEEZT (n), F¥ (“BIHE”) —IR push_back HIFEITE O(1)

(HED, nIRPAREZ,
R v.capacity() SRIKIGE BRIFT BRI N ERE &, BE e N EREIXFE,
o FE: XMUUZE—MrlaeRITREE, FRiEFH AR A FRLE,

“ Lecture 8 read_string H2IX MR,
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5. std: :vector
5.11. std: :vector EhZ&IEHRAIF N

BAIELES], B vector FAR/NRIREZ SFECEREFRITR "R, X2EEAETE. 5IH. &R
i R

o HEEMEN: THEAMIE undefined behavior, K ANFETTEER for B AIA R EARE TIEK

fito
p N
for (int i : vec)
if (i ¥2==0)
vec.push_back(i + 1);
N y

ALLERIETIERI for 18403 h A4 i[RI 2 B R R /!
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