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>F S)stringds, ERAMITILE

> “EEeiEH” BIRE, BiNEEmISAEERS

> FRERIRE(STL), ER—HATAIEEMHERZ T RIVIER
> STLE/R T —MmiEREN 2B iz
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stringZt

> Hstring. h(C)Fcstring(C++) X FHFCEFHF R, BN ZFrstringzt

> stringZs
> string
>ETHERY, HFAERMETE
>AHEMNSR., LEERFEFEMHRENTENELEER
PURATEFHEPFERFANFENFENIAES
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> stringBYfa)1E ek 2
> R {ERAIEENBTS (null-terminated string)3kRRUTEF

4

FTERFT R (RS

HICFFTER)

#iE &R B

i I

string(const char * s)

B stringXI R ¥H1E HsIBEIHINBTS

string(size_type n, char c)

BE— I E AN TENstringtd R, HPESNTEEHH
s A F e

string(const string & str)

B — N stringW RIBL AstringXt R str(EFIHIE R
£19)

string( )

BE—IEUARIstingX R, KEHERAIERE)

string(const char * s, size_type n)

BFstringX R VIR A s EHINBTSHIBInD FEFF, BlfE
B3 TNBTSER

template<class Iter> string(Iter begin,

Iter end)

BFstringft R ¥R X [E [begin, end) ABIFFF, H
Fbeginflendd 1T AFIGIEE, ATIEEMNE, SERE
fbeginfEAN, {EABiHend

string(const string & str, string
size_type pos = 0, size_type n = npos)

BF—Nstringt RIMIBL AT Rstrh ML EposFHIEE!
ZERENFER, ML EposHF BN ERF

string(string && str) noexcept

XZEC+H1THTIER, B — 1 stringtt MG Astring
& str, HAEEIEstr(FBhEIEERE)

string(initializer_list<char> il)

XECHITFIIEHY, BER—DstringRAIBUAFIIRIL
FIFRi1IPHFFF
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stringgE stringZiA

1.2 string?@iﬁ])\

> C-XUBFFFHR3MIMA T :

char info[100];

cin»info; // read a word

cin.getline(info, 100); // read a line, discard \n
cin.get(info, 100); // read a line, leave \n in queue

> string MRAMHGI:

string stuff;
cin » stuff; // read a word
getline(cin, stuff); // read a line, discard \n

> stringhiZA&ABIgetline() BohAEEBfrstring XRBIK/)N, FEZNIFEEBFEMANERS
> BANMHE
> BE|DRES
> IEREMBIREI R K ITFE

P16.2 strfile.cpp

16 stringZEANFREEIRE 2024/3/18


SourceCode/Chapter16/02-strfile.cpp

string2k fERFHFH

2 B frhy
> b F AT &R ‘
HER B R
»<, <=, ==, > >=, = size_type find(const string & |M\FEFFEMposfiEF iR, EXF
str, size_type pos = @)const |FfFfstr. WARKE, MEEIZ
= o AT Z
>IREFFEKE PR R I R A R
. 3l; &N, iR[Elstring :: npos
»size(), length() size_type find(const char * s, | \FfFEBposfiEH iR, EHXF
S LA e i e S A peAe size_type pos = 0)const FridEs. R, MWHREZF
>R REETFFABRUFR R R I R SRS
. &EN|, iR[Elstring :: npos
»find() size_type find(const char * s, |M\FFEMposiiEHHin, THsha

== iy

>rfind(), find_first_of(), find_first_not_of() [size-type pos =0, size_type nHinDFFEMM T FHH. MR
HE, MIRENZFFFFHEREIN

» find_last_not_of () R EFHNES; BN, BE
string :: npos
size_type find(char ch, MNEFEBposfL B IR, EHF
size_type pos = 0)const ffcho WRIKE, WIRENZFFF
»P16.3 hangman.cpp WHBIELE; B, EE
string :: npos
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SourceCode/Chapter16/03-hangman.cpp

stringZ® stringifiE{ T HFLEIHEE

1.4 stringi®ieft T L Ihge

> BIERF RIS ETHAR
> FAF R

> B A SO ER

> FAERREER

> AT F AT

> FAHRAEES

> R RAR

P16.4 str2.cpp
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SourceCode/Chapter16/04-str2.cpp

string2k FAFEHRIPA

> stringFEEE TR
>A[{EBwchar_t. char16_t. char32_t. charXBIFfFE, WAL

typedef basic_string<char> string;

typedef basic_string<wchar_t> wstring;
typedef basic_string<char16_t> ul6string; // C++11
typedef basic_string<char32_t> u32string; // C++11
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BREIRTHRIRE  FREIRFTRIREE

2 BEEHRTIMRIRE

> BRERHEITARMTIREHERR
>HBFr: ~NEdelete

> A E N EIR RS N E NI
>auto_ptr(HEE)
>unique_ptr

»shared_ptr
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BREIESTEIRE  (EREREIEST

2.1 (EHEaEES

P16.5 smrtptrs.cpp, k3Z{fmemory _
void demol()
1. class Report{ oL = pal= newidoubler /8
*pd = 25.5; /] #2
2. private: o el 11 #3
3 std::string str; #1. Hypdfi—doubl offAHEAEMAX, BRAFHEAE:
4. public: pd [ ]
’ 4000 10000
5. Report(const std::string s) : str(s) {3} 2. AL BISA WAL
6 void comment() const { std::cout << str << "\n"; } & F
7. }; #3. WlBkod, LB SRBILENA WA
8. int main(){
10000
9. { std::auto_ptr<Report> ps(new Report("auto_ptr")); 1030 danoz()
10. ps->comment(); // use -> to invoke a member function e e U
return; /] #3
11. } )
" " #1. JyapMl—/ doublefii 7} RAFFE M), CRAFHuhL:
12. { std::shared_ptr<Report> ps(new Report("shared_ptr")); -~ '
13. p$'>C0mment() ; 6000 10080
14 ) 2. WAL DI A
15. { std::unique_ptr<Report> ps(new Report("unique_ptr")); e —
16. ps->comment(); 5. B, b M BV I ATE
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SourceCode/Chapter16/05-smrtptrs.cpp

BREIESTRRE AXREREETRNIEFM

2.2 AXREREHEITAEETEM

> INHEFFEHauto_ptr

auto_ptr<string> ps(new string("I reigned lonely as a cloud."));

auto_ptr<string> vocation;
vocation = ps;

> B A ESFERauto_ptr, AJLLAshared_ptr{tE
» unique_ptr

> THEMXNER, REF—1EeESAHREE
» shared_ptr

> IRERS | R4 FEXN RV B sEIE T, S|IATE (reference counting)
>f5lan, MERTTHEEM, BEHEHART, TR 1
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HREFREHRIRZEE  unique_ptr AfAIfiTauto_ptr

2.3 unique_ptr Afi[ftFauto_ptr

> BEERIA TR NS, MASEETH

unique_ptr<string> pul(new string "Hi ho!");
unique_ptr<string> pu2;

pu2 = pul; //#1 not allowed

unique_ptr<string> pu3;

pu3 = unique_ptr<string>(new string "Yo!"); //#2 allowed
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BREFRTIRIRE  EFEREIETT

2.4 IEFEEREISE

> ZANIEEHEMEIE—XHR : shared_ptr
> R%STL B AE IS HIFMRERE, XLE{ERH Fshared_ptr, {EREEA Funique_ptr (FRiFsE&kHEE ))Fauto_ptr TATRHEE)
> MRBEFAEZZNMERIE— X REVIEST, ME[{EAunique_ptr
unique_ptr<int> make_int(int n) { return unique_ptr<int>(new int(n)); }
void show(unique_ptr<int> &pi){ // pass by reference
cout << *a << ' ';
}
int main(){
vector<unique_ptr<int>> vp(size);
for (int i = 0; i < vp.size(); i++)
vp[i] = make_int(rand() % 1000); // copy temporary unique_ptr
vp.push_back(make_int(rand() % 1000)); // ok because arg is temporary

for_each(vp.begin(), vp.end(), show); // use for_each()
}

> HAppush_back QAR Z AR, EREIRE—NMaRtuique_ptr, iZuique_ptriE MK z5vpH H— P uique_ptr

> MRARETI R 2123 A hshowOFSETIR,  for_each B, EAXHSHER— KA HIEIEFuique_ptrilfhikei, MXER A
Ly
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FRAEFRIR
3 ¥R EE

> STLIRt—HR AR AN BB RMEIEZIRIR
>REE, = TERAXMRET, AUEEETIME
>ST BarElFRAY, BIfFEmEELER AR
>EIR, REASEES (NXHARITHF R AERRPTEXRTEE NG E
>IEKES, EEBARBHRFDINER, SrEBRBHBENIEIIRI, =/ XiEH
PEBNR, RRUTERHHINR, TULERRNREEBEEIN(BREERR, ERRBawAfEEsh)
>EE, STLIERREBMESMHARMPUTIIRIE(EEREER. HFMBENHESD

> STLARHEERXMR, MeZzR ki
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FOERME  #RiREvector

P16.7 vectl .cpp

#include <vector>

using namespace std;

vector<int> ratings(5); // a vector of 5 ints

int n;

cin >> n;

vector<double> scores(n); // a vector of n doubles

/BT EESL 1HER, Bitt|EvectorX&fa, AILUERIBENHARRTERARZNIITER:
ratings[0] = 9;
for (int i = 0; i < n; i++)

cout << scores[i] << endl;
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SourceCode/Chapter16/07-vect1.cpp

FERRIRE AT REMITHVIRIE

3.2 AT REPITHYIRIE

P16.8 vect2.cpp

> size(), swap(), begin(), end(), erase(),
insert(), push_back()

> IR EE—T XIa%t —
>EE.|-uIEEj:EI'%+ [thingr--teqin::-. things.end(] )

> WA LR — AR T RE SRR BRI ST &R | - l
>80, FEBRSIF (IR operatorx()) , EHIE (LN dfafrfrfe]s]e ;

operator++())

100 104 108 112 116 120 124 128 132 136

things.begin() things.and()

vector<double>::iterator pd = scores.begin();

auto pd = scores.begin(); // C++11 automatic

for (pd = scores.begin(); pd != scores.end(); pd++)
cout << *pd << endl;
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SourceCode/Chapter16/08-vect2.cpp

FOEIRIREE TR ERTMITHIE AR IRAE

3.3 XM EEFAMITRHMBERE

P16.9 vect3.cpp

> STLINET 2 A E E XIAERK
»for_each()
»random_shuffer()
»>sort()

VR THRRE, TEAEESETIE

\I0
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SourceCode/Chapter16/09-vect3.cpp

FERRE  ETeERIforfEIS

3.4 ETeERIforGIf

» for_each(books.begin(), books.end(), ShowReview);

16 stringZEFNEREERE 2024/3/18






4 ZRIRTE

> SEEMSHREELRS, SHSMTER, BEATH

> ZRUREE CTEE, EERSIMN THIEREIRKRE
>iEIR: ScRKBAEFRRN TR

> RIR(FEE LM T EERN IR
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FRRIE  RIERLES
4.1 AERIEKER

> ARBEREMS T ERANERLE, BRARRTHENBART
> EXI find RH, ANKSENESFHE
> X *pIEITE X
> X p=qift1TE X
> X p==qFlip! =qitt 1 TZE X
>BAFAITTER, pr+il++p
> C++f¥operator++HEABIZRARA, YFoperator++(int)ERNBEIRA
>HAEWESHASHAR, TN DIEEHZIR
> HbeginOIREI—MEMEE—NMTRIVIENKEE, endOBRE—NMERIBEAE
> FEHCHNMFNEN B X BRI HE—PE L I TRESIIFR, HAIEHATE:

for (auto pr = scores.begin(); pr != scores.end(); pr++)
cout << *pr << endl;

16 stringZEANFREEIRE 2024/3/18



ZBIRIE  ARERRE

4.2 5K H

> BEHLITE)IA R 2R
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ZBRIE AN RIRGH

4.3 AR ERGH

> IAREBR KA T — T RRER
> EENANREFREBRNER BB A FZREERIGE, FEFEBECSRIINRE
>N ENEREFR B EEIER BN EEINEE, RINTAEB ST
>HELIn AR BEREBIEEERFZNEEINGE, FNTHEE ST
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ZRRIE B, BUEFIiRE

4.4 BEe, BuHdFEEAY

ERIBFEEK, MIEREDE, STLEZEFLUE REMDHEHZKNERKIELI
>ﬂLimE%¢%w A SRR — R FIZEK
> BT LR B AR R R R, HBUERFR RS _ ERILRE
> BRI B ARSI # R AR B

1. BiettF{EEK =S
2. HibBERRIEK:E

P16.10 copyit.cpp P16.11 inserts.cpp
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SourceCode/Chapter16/10-copyit.cpp
SourceCode/Chapter16/11-inserts.cpp

ZBIRIE AR

> STLEBRHFHSMEZLKE,
>R EARMNERAE, BB SEET —RINVIUHEHEXR [FHREY]
>RBSXVZVERFTZINRIVER [c++ BESLIHIEERT]

> 11 MEERRE

»>vector, deque, 1list, queue, priority_queue, stackZ

> Bashi &
>R 28 E T ASTL SR e IUEEN—RYIEXK,
> CH+11FMERN Tk

> 75
>FHIBLRIEM TIEKBE DR IERIAKFZXENER, RIET TEBIRFEINFHES), SSERXIEKZIE
XETL
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ZBIRIE AR

» vector
> vector =HULAM—MERR
>R T BINEEIEIIEE, ATIAFIASHIEE vector WMRAVKE, FHREE 7T E AR INFIMIBR T IE A FNLE /)
>R T X T RARENLIA R, EEEARMAMBRIT R EREER, {B7ESLERE HEIFEAFIMBR T R E 2 E ALk Rt
» deque
> R MNHAAF (double-ended queue)
» list
> R AR
» queue
> queue TRIREIPRHILL deque % . ENNA R IFHENIAEIATIITER, EEFRIFEFRAG
» priority_queue
> fEpriority_queued, mAHITEHIZEIE
> NEXANET, BABKEZLERvector. AILUE A THEMN TRZMEIAERILLE TN
» Stack
>BIRELEEVANBERTA vector) B T HARKRIED.
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ZBRIE KBRARE

> kEkR 2% (associative container) XA ZHLAH S — ki
>REXBFHESEXRKE—&, HERABKEKE
>ERTE: <E, B>
> KEEBSFHMR
> XL ERIR (9]
> RVFEAN, BREEREME
> KEAR s — AR B sCI
> AFRRER A RS
set: H{ERBEHEMERE, BEE—H, IEREEEPFIAISEZNMEERRE
multiset: RIBER B MEHIBEHHEIE]

map: [ESELEANE, BEM—, BIMEITN—ME
multimap: —PEAIUSZMMEFEKEL

P16.13 setops.cpp P16.14 multimap.cpp
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SourceCode/Chapter16/13-setops.cpp
SourceCode/Chapter16/14-multmap.cpp

ZBURIE TF KBRS

4.7 TFXEZE=E

> TEF RS e X B el & Ay 5 — st
>ETHRERGESHRM. MERFAELER)

> AT R BA S 25

»unordered_set, unordered_mutiset, unorderd_map, unordered_multimap
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BRBNR [MEEK]




> AT R (WA EESF, functor)

>R, ATUUIREARE( )EEFERNEEINR
>EFRRHZ . IBEIRHMBVIEEHMELR T ( DESEFIENRBIENX T FK#operator( )AIZ)
> o BRI R YR A

. class Linear{
private:
double slope;
double yo0;
public:
Linear(double s1_ = 1, double y_ = 0) : slope(sl_), yo(y_ ) {3}
double operator()(double x) { return yo0 + slope * x; }
13
Linear f1;
. Linear f2(2.5, 10.0);
11. double y1 = f1(12.5); // right-hand side is f1.operator()(12.5)
12. double y2 = f2(0.4);

O 00 N O O h W N =

—
(>) .
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> STLE X T R &
>4 R =% (generator) RS HFLRT LAV AR 3+
»—JCER# (unary function) ZR—1MSEATLUEH YR HIFF
> _JtR#(binary function) R ANSEA]LUE AR ESF

P16.15 functor.cpp
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SourceCode/Chapter16/15-functor.cpp

5.2 FIE X BIEREFT

»STLEX T ZNERERYFT, AXFFRRBEASHBISTLERY
> THRAAENEAREER. XRACEMAMEEEEFHAEFNRISTLRAR
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BESeSEA

5.3 BiEMNRBFMRBIENES
BREFTEEN: ETRRSHER MR R ZEE ) typedef A T
ER|

> =

BEXAETRBUEBCS AR AT LUE R

IR, HEIAtypedefil 5l

P16.16 funadap.cpp
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6 HiE

> BORERENRT, BRI EERMBAERT
> RIRIRR R 2 B
> AR BB BRI A B P RIRNBRARTR

> G —HERIT, EEARRENSRCEEBHEXR
>80, AIEAcopy OB EMEBFREEHIRvector TR P, HvectorRPHEEHIF1ist R,
BlistX R PREEHIE]set xR F
>R LA = =R AN EILBFFEE, dequeFivector
> Z FTAREB XM, RRARSEDRN==cEMFEREKERLEEAR
> E b N RdequeXT R Fvector I REIA B HHE, FEHSINFEERE, WEi12HEFH
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BE BiXA

> R EE R HIR1E

>IN FIHRIEMN X EF BN TR HITERE. XEBRENMENER/BPIAZR. W, find()Ffor_each()
> IS HIRME

>R LUMEKE, WA LUMEXKERHESINF. a7, transform() . random_shuffle()Flcopy()
> HEF AR #RME

>SN HIF BB (B Esort()) MEMZMERLY, OIEESRE
> BRA#FEZE

>HFRIEEBEFEXENARTER, TERNAISENARERR,. HENT HERBNREN R Y

>iRE, XEHMBHEMNRERSE, EitvectorR2RATAEFERAXLIRMENES

> BI32RfESL M Halgorithm FfEik, F4EBERTHEKIER, L3 Hnumeric

16 stringZEANFREEIRE 2024/3/18



BE HEARBRFHE

6.2 B ERVIEAFHE

> STLER B FH1E K 25 FIEKZE X 8]
>IRBERMEBENEHITORLE

> A E L (sorteR#)
> EFIE L (copytRi ), EFIRRAAIRFRIF L _copy FEE

template <class Inputlterator, class Outputlterator, class T>

OutputIterator replace_copy(InputIterator first, Inputlterator last,
OutputIterator result, const T &old_value, const T &new_value);

> IRBERIITIRIERNRBARAK, BEU_ITERE
>R NEINTR: L, RIBEBRHBANATRFZTEERNERENITIRIE.
XL R AR RFRBEEU_ITERE

template <class ForwardIterator, class Predicate class T>

void replace_if(ForwardIterator first, ForwardIterator last,
Predicate pred, const T &new_value);
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R STLMstring3

6.3 STLFAstring3s

> stringZE RN ESTLEERSy, BEEF]TSTL
> Bl &begin(), end(), rbegin(), rend(), FJLUEASTLIEDO

> P16.17 strgstl .cpp
>ASTL BR TIERA—MANFE USRS EHTIEE
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SourceCode/Chapter16/17-strngstl.cpp

BE REMARFTRE

6.4 BREIMAEEZHE
> B IREESTLA A (STLE RS B A BT STLER B (2R D)
>REBENFELE, FEAHERSS
PMEAMGERE, ERUAERARRENAGFEEETLR, MMEZEFMARZRSFZHNKE.

P16.18 listrmv.cpp
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SourceCode/Chapter16/18-listrmv.cpp

>STLE— 1N E, BrERahET{E

>STLEMRTHE, f|EHEM T HERAERERGE

P16.19 usealgo.cpp
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> Crigfit T Hftt— £ B T HRVEE

» complex, valarray
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HMBE vector. valarrayflarray

7.1 vector. valarrayflarray

P16.20 valvect.cpp

> vector X FFH B A sHVRIE, B— 1A XMBEEZREN—TH
> valarray= HEHEITER, TE2STLAY—ER5
> % Bpush_backOFinsetV %, BARZUFEERHET—IEE., BEXNZEO
> arrayR A KERBENHAE, AMREANERAHRE
>KERBENEE, FILEAZFrpush_back()Flinsert()
>{BIRM T ZASTLAE, Bifbegin() + end() . rbegin()Frend(), X{FEBRBGIFSTLE XA TarrayX R
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SourceCode/Chapter16/20-valvect.cpp

H At

7.2 ¥EMinitializer_list(C++11)
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7.3 {¥Hinitializer_list

P16.22 ilist.cpp
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SourceCode/Chapter16/22-ilist.cpp

8 R4

> CHigfit T —HINRETm AR E, XEFRHETIRZE RRIERBABRRS RUKEK

HAth o)l py T B

> stringR AR FRFRIEAXERIBRE T —MHAENHFE

> C++11# 18 share_ptrFflunique_ptrEF & fEfE (RN EIE R new S EC AN 1

»STL m— T EaEER, ARFILER. RENRERMEEZRYIRRNEES, B
It =—3H, SEET ZRREREN
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