KT EIRIEEIR - STL

1 STLAER

1.1 4 =2ESTL

STL (Standard Template Library) , BMFAASHRE, S—NEETBEN, BHCHEFE ; CHREAT
CATBARREE (Cs+ Standard Library) 1, FEANSI/ISO CrATERRER BB BB MM K —I5) ; BED
AT ES I BESU E A AR AR E AR, HIACHER RIHRM T — e B
FIESR, BEEAIT B 8 Bk,

STLRRFBIC+HHTERBEFHN—NFE, XTRANTFESTETENENKRL80%HMNE,

1.2 STLEALHH

STLEERRER, EREFMEEAK.
T~
B

Container

Bix 40 B I tor 7_7: N B

<::::;;;:::::> . Algor ithm L Container
B 48 B Iteratol N

Container

STLER M Z (Bl AT tE
B | IANSIEIELR IR ;
ERER | ATRREEA B RITRIAE ;
BOA | FIRIBPARPITTRIEEIER. FIA, STLRAsort()Rxt—"vector-RMIMIBHITHERF

BT | Hint array[100]FA2— B2, Mint*ABIEH T UEERRE, IUARXTBREE—
HFEE.
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2 Vectora2s

KT EIRIEEIR - STL

2.1 24 EVectora2s

Vector (ME) B—THETHBERNBEENINFASS ; REESETCHREAR—F, TEEBERSHIERNN
R ; Vector2 FITHSEAERIZIAY,

EfEAVectorfIFHMER B A S kXA M ERAmHEHE !

1 #include <vector>
2 using namespace std;

VectorsSz 35 HEHEE, EEA/N (size) MBE (capacity) mNBME, KA/ (size) MMELERTEMNNEN, &
£ (capacity) RTEEBNTRERANYE, NRBEATERN, T2 NBIBTEX), WEBSHELEAID

FfiEds.

2.2 {EHFVectoraas

2.2.1 QIERS

Bl (#afk) FRBWMTFsMAN

vector<int>
vector<int>
vector<int>
vector<int>

~No b WwWN R

vector<int>

vl; // BIE—ZENER, TREENintIEE

v2(100); // BIE—1 100N TENERR, BN TRHIAMER.
v3(100, 8); // BIE— 100N TEMNARR, SN TEMENRS
va(v3); // ERI—"EER

int tmpArray[] = {1, 2, 3, 4, 5, 6, 7, 8, 9};

v5(tmpArray+2, tmpArray+5); // EfltmpArray#tAtmpArray+2%|)

tmpArray+5X BN TR EIEZEH

2.2.2 Ak

B2 ERBAILURNINTTER, F—"Tpush_backEH# :

/*
EEE
*/

~No b WwWN R

}

. void push_back(const T& x);
DIBIN— e EREI AR

for (int i = 0; i < 10; i++) {
v1l.push_back(i);

B Rinsert i, XMEHHAEMAN !
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16
17
18
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/*
BB | iterator dinsert(iterator dit, const T& x);
HEEX | ERESRERITR g N— 1R

*/

vl.insert(vl.begin(), 99);

/*
EEBI | iterator dinsert(iterator dit, int n,const T& x);
HEEX  ERAAS R TR g IiEE MEERNTE

*/

vl.insert(vl.begin()+3, 2, 98);

/*

EERR ¢ iterator dinsert(iterator it, const_iterator first,
const_iterator last);

HEEX  ERESERTRZAiEAEERAEEXERNNTE
*/
int tmpArray[] = {1, 2, 3, 4, 5, 6, 7, 8, 9};
vl.insert(vl.begin(), tmpArray+2, tmpArray+5);

2.2.3 MIBRITE
MRS B SR RHITE R E = MERBEILUSIE, B— A Epop_backiK# :

a b wNBRE

/*
EERR ¢ void pop_back();
HHEN . HRASRESN— TR
*/
v1l.push_back();

B Rerasel#, XTHBEMMERGE !

=
H O WOWoWLw~NOUbhWNRK

=

/*
BERT | iterator erase(diterator it);
HEENX  HRIEEMEN TR

*/

vl.erase(vl.begin()+3);

/*
BEMRT | iterator erase(iterator first,iterator last);
HHEX RIS EX BN TR

*/

vl.erase(vl.begin()+3, vl.begin()+5);
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3 DequeBzs

3.1 fF4EDequeB s
1.DequezZDouble-Ended QueueIAEE, BEBRMEREH THREGREMRENESS ;
2.DequeR 2R 5VectorRERBMEBRLINB KA, ENHEINFEE, FBER T VectorAVZIEEER T

Deque ;

3.DequeiR A push_frontEEX (o &= EARIFIE) Mpop_frontBEE (MR RFIEA TTR)IRE (VectorB22REE
EERIRER A%, EitkvectorrE T REERRIIZIE) o

3.2 fEFDequeB 25
HEBEO AL HAERSRE ;

1 #include <deque>
2 using namespace std;

BT TEDequeR B FEAPT A VectorfViR(E, XERIZIOR, BHEIH TR MRERE !

1 /*
2 BERRT © void push_front(const T& x);
3 HHEX  BrRBAREE
4 */
5 vl.push_front(123);
6
7 /*
8 BERT ¢ void pop_front();
9 HHEX  HEREEMTER
10 */
11 vl.pop_front();

Deque®&2s - 4



4 ListAR2S

4.1 HAEListBas

1ListASRE—TWEHER ;

2AZHIFENIFEY, AZFFatBEHM (IR 1ERT ;
3ListBR2RMR T EGFEINFEAR AN, EZHRFLUTEE :

1 push_front . HTtHRIEATIEHES
2 pop_front : HFREBHITTE
3 sort : ﬁFr%(l'ist%?E@ZI)”u)
4 remove : MR SIEEEHEEN TR
5 unique : MBRFFEFMFI— N THRERN TR
6  merge: EHMEMHER, HEEHSHID (List2MEEM)
7 reverse . Eiff|§ER
T ERListA s EMELS
| EEEACESABITE
v TCE v TR . K v
50 F— | g8~ —1 } 1&@ F—4- ——>
| TCAR AR LTCRAYHE iy Y0k 0 S—
TR & TR %
e PEEEET| PEER| PR
ZIaE < | _JURAIEEE TCRAEEH | JUR AR
: : 3
E MBRIEETR

ARERHLTTR)list<T> 2 4% P AIRT S
T L P 2 G P 1 1] o 2
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TR

{HRmN—
| JLRMIEH

.

AIUEER, list RRPETTRNBIRINFEFEH RERN, SOTHREESET 2 MM, DBiERTERR

— M aEME—TTR. EFE—
aEHEE7 null

T EEIEES S null, EAE

42 {FHListS 28

ListB2R 2 G EINF AR EEE, XBEHUARZERPLEHKT, B

RIENRBTTR 5 B,

BRI EERZELvL.begin()+3X AL, MRMECEABIMEEZNERET PR

list<int>::iterator MoveIterator(list<int>:
for (int i = 0; i < nLenj; 1i++) {
(xpIt)++;
}

return *pIt;

O ulh WNRE

A E =)=

B MAFEEIE, MELstAsats

:iteratorx pIt, int nlLen) {

List&2s - 5



Binclude <list:
using namespace std;

TKEFNREIEEIS - STL

list<int>::iterator Movelterator (list<{int>::iterator* plt, int nlen) {
for (int 1 = 0: 1 < nlen: 1++) {
(Fplt)++:
1
I
return *plt:
.
J
int tmain(int arge, TCHAR* argv[])
int tmpArravl] = {1, 2, 3, 4, 5 6, 7, 8 9 }:
l1ist<int> 11 (tmpArray + 2, tmpArray + 5) -
11. inzert (Movelterator (&(11. begin()), 2), 123):
return 0:
.
J
B TREFRNTT B—TLst R ME I, push_frontFlpop_frontBE#fEDeque BT ER TR T XBEHWARBE
g,
BAFENRE Tsortl#, MTERREFERXNERENNERELENEZEFERNEERE .
int _tmain(int argc, TCHAR%* argv[])
int tmpArrav[] = {1, 2, 3, 4, 5 6, 7, 8 9 }:
list<int> 11(tmpArravy + 2, tmplArray + 0):
11. inzsert (Movelterator (&(11. begin()), 1), 123):
list<int>::iterator nlt = 11.begin():
while {I:It = llend{)} { BN C\Windows'\system32\cmd.exe
printf ("%3d 7, #nlt++): . . :
1
J
printf ("\n") :
11. sort () :
nlt = 11. begin() :
while (nIt != 1l.end()) {
printf ("%3d 7, #nlt++):
1
J
printf ("\n")
return Q;
1

ETHKZremovel#, N TFEMRIAEAXTEHBNIHRMSHIIRSIE

EEEFNTE !
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int tmain(int argc, TCHAR* argvl])

int tmpArrav[] = {1, 2, 3, 4, 5, 6, 7, 8, 9 }:
list<int> 11 (tmpArrav + 2, tmpArrav + 5):

11. insert (MoveIterator (&(11. begin()), 1), 123):
ﬂl.insert(Movelterator{&{ll.begin{]}, 1), 5);

list{int>::iterator nIt = 11.begin():
while (nIt != 1l.end()) {
printf ("%3d 7, Hnlt++):

1
J

printf ("\n") :

BN Ch\Windows\system32\cmd.exe

11. remove (5) :

nlt = 11.begin() :

while (nIt != 11l.end()) {
printf ("%3d 7, #nlt++);

1
]

printf ("\n") -
return 0;

AT uniquel®, M TEFRSERAXNERANMRMSBFFIEN — MR EENTE, REITRXE
HAZMIRFAEE & WMEENM, NRIFEARRFIEE § T2 I S ECsort B —C e ¢
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int tmain(int arsgc, TCHAR¥* argv([])
int tmpArrav[] = {1, 2, 3, 4, 5 6, 7, 8, 9 }:
lizt<int> 11 (tmpArrav + 2, tmpArrav + 5)-
11. inzert (Movelterator (&(11. begin()), 1), 123)-
11. insert (Movelterator (&(11. begin()), 1), 5):
11. inzert (Movelterator (&(11. begin()), 2), 5):

list<int>::iterator nlt = 11.begin() -
while (nIt != 11l.end()) 1
printf ("%3d 7, #nlt++):

1
I

printf ("\n”) -

11. unique () ;

nlt = 11.begin() ;
while (nIt != 1l.end()) |
printf ("%3d ”, #nlt++);

1
I

printf ("\n") -
return 0:

[a——

KT EIRIEEIR - STL

ER C\Windows\system32\cmd.exe

5 123

4

5

BiEEMEmerge Y, NTEMTIEEAXTHBNERMIEHRMER, HBEENRSHIB T ER, &

FERNZE, MTEFNEREHT, RENBR—TEFIHEX !
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—lint _tmain{int argc, TCHAR* argv[])

int tmpArravl[]l = {1, 2, 3, 4, 5, 6, 7, 8, 9 };
lizt<{int> 11(tmpArrav + 2, tmpArrav + 5);

lizt<{int> 12(tmpArrav + 1, tmpArrav + 3);

B C\Windows\system32\cmd.exe

list{int>::iterator nlt = 11.begin():
while (nIt != 1l.end()) {
printf ("%3d ¥, #nlt++):
.
]

printf{"\n”) -

11. merge (12) -

nlt = 11. begin() :

while (nIt !'= 11l.end(}) {
printf ("%3d “, #nlt++):

.

il

printf ("\n") :

nlt = 12.begin() ;

while (nIt != 12.end()) {
printf ("%3d “, #nlt++):

1
1

rintf("\n") :

return 0;

B/EhEreverseBiE, W1 TEFMR Y EAX N RHBIHME SEEHEX

ListA8% - 9



int _tmainf{int arge, TCHAR* argv

[—

int tmpArrav[] = {1, 2,
list<int> 11 (tmpArrav +

list<int>::1terator nlt

while (nIt != 11.end())

printf ("%3d 7,
1
1

printf ("\n”) :

11. reverse () :

nlt = 11. begin() ;
while (nIt != 11.end())
printf ("%3d ”,

—

printf ("\n”) :
return 0:

KT EIRIEEIR - STL

3, 4, 5, 6, 7, 8, 9 };

g ]

I
L

tmpArray + &)

11. begin() :

#nlt++)

B C\Windows\system32\cmd.exe

Lista88 - 10



5 Set/MultisetA 25

5.1 {4 &Set/MultisetB 28
1LEEFATFEIERN | BN ;

2RMTREFY, FHORBEBANMUERRTENE, EHEEIR ;

3.2 R B E ST RIER RN 5
4. AR LUE A at I 5 (4R 151 5

KT EIRIEEIR - STL

5 AR UERE W setTmultiset A2 PTTRE, ANZERREEHHIFY, NRFLEER—TTRE, &

TEMRREN TSR, BEAFNTE
6.multiset X IFE—HEZ R H I A set SR,

5.2 {EFHSet/MultisetA 25
AR EES AN GNERMmRZEE .

1 #include <set>
2 #include <functional>
3 using namespace std;

5.2.1 BIEERSS
BIE (ML) SetAREIMTF5MAD |

1

2

3

4

5 int nArray[] = {1, 2, 3, 4, 5, 6};
6

7

8

9

10 set<int> s6(s5); // EFlI—1 B8

A TRIUER— T8V F Efor_eachE3TENSet B ER, XMAEMEBSTLHN—1TEE !

#include <set>
#include <functional>

#include <stdio.h>
#include <tchar.h>
using namespace std;

o uUlh WN K

#include <algorithm> // iBBE@EXMERHF

set<int> sl; // BIE—NZENERR, MIAMERNTFLRES, BREMNNEIXER

set<int, less<int>> s2; // BIE—1ZENRER, FRNTFIRSE, WM DNEIXERE
set<int, greater<int>> s3; // BIB— 1 ZENRER, FRAATILRSE, UWRHENAEINEF
set<int> s4(nArray, nArray + 4); // EGHEEHANXENRNBIEABTSRNTER

set<int> s5(s4.begin(), s4.end()); // EFEEsetBBENXENHABENRERNTE

Set/MultisetR 28 - 11
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7
8 void MyPrintFun(int i) {
9 printf("%d ", i);

10 1

11

12 int _tmain(int argc, _TCHARx argv[])

13 {

14

15 int nArray[] = {1, 2, 3, 4, 5, 6};

16 set<int> s4(nArray, nArray + 4); // EHHEEHANXENRNBIEANETSRNTE

17

18 for_each(s4.begin(), s4.end(), MyPrintFun); // fEABERNEENXHEE

19

20 return 0;

21 1

#include "stdafx.h"

#include <set>
#include <functional>
#include <algorithm>
using namespace std;

void MyPrintFun{int 1) {
printf("%d ", 1);

}
int _tmain{int argc, TCHAR* argv[])
{
int nArray[] = {1, 2, 3, 4, 5, 6};
set<int> s4(nArray, nArray + 4); // SEIEEHENXENASEAESENTE
for_each(sd.begin(), s4.end(), MyPrintFun);
return 8;
} Bl C\Windows\system32Ycmd.exe

5.2.2 ATHR
AT REIUEAinsert AL :

1 s4.insert(5); // BNTERIN
2 s4.insert(nArray+5, nArray+6); // ANIEEHAXEE
3 s4.insert(sl.begin(), sl.end()); // FNIEEABXEMNE

SR IRNESBRAAITHNEE NRE (AIUEAMultisetFERERFETNRE) , HERAZBH

RUE ]

Set/Multiset B2 - 12
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int _tmain{int argc, TCHAR* argv[])

{
int nArray[] = {2, 1, 3, 4, 5, 6};
set<int> s4(nArray, nArray + 4); // SEEEHENIXKBENAREFAEHENTE
for_each(s4.begin(), sd4.end(), MyPrintFun);
printf({"\n");
sd.insert(2); // ARFHHNESNEE
sd.insert(5);
54.1nser‘t(nAr‘r‘a5:r+5, nArray+6); . B C\Windows\system32\cmd.exe
for_each(sd4.begin(), sd.end(), MyPrintFun);
printf{"\n");
return @;
}

5.2.3 MIBRITTE
IBR TR P LAfSEFH eraseFI#K :

1 s4.erase(5); // HEEREMR

2 s4.erase(s4.begin()); // MIFREREBIERNTE
3

4 set<int>::iterator itA = s4.begin();

5 set<int>::iterator itB = s4.begin();

6 itB++;

7 itB++;

8

s4.erase(itA, itB); // MIFRiEEEREXEANTER

Set/Multiset B2 - 13
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int _tmain(int argc, _TCHAR* argv[])

{
int nArray[] = {2, 1, 3, 4, 5, 6};
set<int> s4(nArray, nArray + 4); // SEEEHENXENASIEATSENTE
for_each(sd.begin(), sd.end(), MyPrintFun);
printf("\n");
sd.erase(5); // EEEEERER
sd_erase(sd.begin()); // HIEEREEANTE
set<int>»::iterator itA = sd.begin();
set<int>»::iterator itB = sd4.begin();
itB++;
itB++;
sd.erase(itA, itB); // MRIEEEREXERITE
for_each(sd4.begin(), sd.end(), MyPrintFun);
printf("\n");
return 0; BN C\Windows\system32\cmd.exe
1 123 4
-] 4

4
T ERAS. . .

5.2.4 {EXTE
SetBERA N EBERBTRANKIE, BESHX MERTRNIRIE, SERIEEN,

5.2.5 BHTE
TR TR A M A find g :

1 if (s4.find(2) != sd4.end()) {
2 printf("Find");

3 }

4 else {

5 printf("No Find");

6 }

FEIRNE, XTHBRENE—TERES, WRHETHEEENR, MRZEHRBIFMEESs4.end()—
PEEDEAES

Set/Multiset 28 - 14
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int _tmain(int argc, _TCHAR* argv[])

{

int nArray[] = {2, 1, 3, 4, 5, 6};

set<int> s4(nArray, nArray + 4); // SFHEEHFENKENAEFATENTE
for_each(s4.begin(), sd4.end(), MyPrintFun);

printf("\n");

if (s4.find(2) != sd.end()) {
printf("Find");
}
else {
printf("MNo Find");
} BN C:\Windows\system32\cmd.exe

printf("\n");

return @;

5.2.6 ¥IMITERESEE
BT RSB IER FMultiset BRI AR TR A 1A

AJLAE A count N BERYIBTTRR EFE, NBF LRERMEXZ— I HRENEE, RENABMZEE
ETENHE :

1 s4.count(l);

X FSetBFEEKIRMEMOMBREFTE, IMEFE, EXTFMultisetFLRFIREONFETE, BEIKXFONFRR
EZE

Set/MultisetR 28 - 15



int _tmain(int argc

{

115}
b
-
(.
X
=
=
¥
nb
fipe]

int nArray[] = {2, 1, 3, 4, 5,

v

6};

KT EIRIEEIR - STL

set<int> s4(nArray, nArray + 4); // EFEEHANXENABSEATSRIITE
multiset<int> ml(nArray, nArray + 4);

for_each(sd.begin(), sd.end(),
printf("\n");
for_each(ml.begin(), ml.end(),
printf("\n");

ml.insert(2);

ml.insert(2);

ml.insert(2);
for_each(ml.begin(), ml.end(),
printf("\n");

int num = ml.count(2)};

it (num > @) {
printf("Find: %d ", num);

¥
else {

printf("No Find™);
b

printf("\n");

MyPrintFun);

MyPrintFun);

MyPrintFun);

CAWindows\system32\cmd.exe

Set/Multiset B2 - 16
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6 Map/MultimapZ& 28

6.1 2 EMap/MultimapB& 25

LEEEATFERIEERN | 42N ;

2. TR B ETER T keyFvalue, keyFlvalueRTLAZEERIEE ;

3ARIETT RN key BEI T REEF, FILRIBETRNkey HITEMBIR, BRBETRENvalueEMIIRIE ;
4 RBEEERT TR Nkey, AJLOEE[IRIERHREIEITRvalue ;
5.MapBasH AR iFkey HREIITTER, MultimapA 23 iFkey BEIHITTER.
UTREXF AR NEBNTEELSH

71y
/
4 y 9| x
\
21y S5|q 8|y 1|w
k| X 3| 2 6|y 10| q 12| z

6.2 {EAMap/MultimapBas
EERZAEETEAXMMERMHZEE -

1 #include <map>
2 #include <functional>
3 using namespace std;

6.2.1 BIERIS

KEMap 5 Set BRI LB— AR, ARSI E—R/)\ER, XEESIEZEHNRBEDTRER—TATUL
T (HBERFMapBss, XBZT7—MvalueFEWRILAR)

Map/MultimapZgs - 17
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1 map<int, string> ml; // BIE—"ZEHNEEE, key®intFER, valueEBstringZf, A
fERNFLIERSR, RN DNEIRHEFE

2 map<int, string, less<int>> m2; // SIE—PZENASE, FRNTFILREE, BHEEE
keyBIEMNNEIKEEF

3 map<int, string, greater<int>> m3; // SIE—1"ZENALE, ERAKRTIRSE, BHEM

KEVINEER

4

5 map<int, string> m4(m3.begin(), m3.end()); // E&IIEEsetBBNXEINABTIENR
BT R

6 | map<int, string> m5(m4); // EFH—"B

ERERATB AT AfE A for_each3KTENMaIL , (BEXZAIREM—THE !

1 void MyPrintFun(map<int, string>::value_type vt) {
2 cout << vt.first << ":" << vt.second << " '";
3 }

ABB—REX, firstllRAfEkey, secondf{ RAFLEvalue, BNXEBHHEBEHprintfE T cout, XEN
TEUEHENERENRE, FEHprintfEEIRaAIERHEBIBENEARSER, MoutREE,

SHABEFEINNXEFERT coutMstringFiAFTE L ZTEMMRH !

1 #include <iostream>
2 #include <string>

void MyPrintFun(map<int, string>::value_type vt) {

cout << vt.first << ":" << vt.second << " ";

¥

int _tmain(int argc, _TCHAR* argv[])

{
map<int, string> ml; // BIE—1TSHEE , keyRintZEE | valueBstringZE8 | BHMMER/NTHEEE | tEFENNEIFEHE
map<int, string, less<int>> m2; // BIR—{=MIE=H , ERIVTIURE | WRENNKHRE
map<int, string, greater<int>> m3; // BIE—PZ=MRE  FHATHRE  LHENAZVNERF
map<int, string> m4(m3.begin(), m3.end()); // EFiEEse-tBENXENNESIENETENTE
map<int, string> m5(m4); // EH—EE
ml[1] = "abc";
ml[2] = "def";
ml[3] = "test"; B8 C\Windows\system32\cmd.exe
for_each(ml.begin(), ml.end(), MyPrintFun);
cout << "\n";
return @;

}

6.2.2 FHNTTER
AN E R ERinsert EEFI A -

1 mi[1] = "a"; // BOTTENM
2 ml.insert(map<int, string>::value_type(2, "b")); // BNTERM

Map/MultimapZ 25 - 18
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3 m2.insert(ml.begin(), ml.end()); // AINIEEAREXEHE

MapB e A RIFHIME EVRE (FIUERAMultimapBREREAESRE) , HERASBIHF !

int _tmain(int argc, _TCHAR* argv[])

{
map<int, string> ml; // BIE—]SHEEE , keyRintZERE | valueRBstringZE® | BMMSFE/NTILEESE | thatEWNEIXHEE
map<int, string, less<int>> m2; // BIE—PEMNEE , FR/NTHES  BHRENNAHRE
map<int, string, greater<int>> m3; // BIE—SHESE , FAATHRKESE , bHENFTINEE
map<int, string> m4(m3.begin(), m3.end()); // EHEEsetBHENXBNATIENTENTE
map<int, string> m5(md); // SH—1FE
mi[1l] = "a";
ml.insert(map<int, string>::value_type(2, "b"));
m2.insert(ml.begin(), ml.end()); // HINEEBZEXEHNE
for_each(ml.begin(), ml.end(), MyPrintFun);
cout << "\n";
for_each(m2.begin(), m2.end(), MyPrintFun); B C\Windows\system32\cmd.exe [EL
cout << "\n";
return ©;
}

6.2.3 MIBRTTEH
MIBR T Z= RI LA {E Ferase Y -

ml.erase(5); // 1EEREMIR

map<int, string>::iterator itA
map<int, string>::iterator itB
TtB++;
TtB++;

coO~NOoOUUl b WNHE

ml.erase(ml.begin()); // MIBRERSFIERNTE

ml.begin();
ml.begin();

ml.erase(itA, itB); // MIRIEEERBXEANTE

Map/MultimapZ2s - 19



int _tmain(int argc, _TCHAR* argv[])

, valueRstringsEa! |

, ERATESES

TKEFNREIEEIS - STL

EIAERINT LRSS | by
FhEMNBIXHER
BERENKEV N

ENNEIAHE
bR | 1B

{
nap<int, string> ml; // GIE—PTHEE , keyRintsEE
<int, string, less<int>> m2; // GIE—=EWESE | ER/NTE
map<int, string, greater<int>> m3; // GIE2—1=HEE
map<int, string> m4(m3.begin(), m3.end()); //
map<int, string> m5(m4); // SH—1 58
ml[1] = "a";
ml[2] = "b";
ml[3] = "c¢";
mli[4] = "d";
ml[5] = "e";
ml[6] = "f";
ml[7] = "g";
ml.erase(5);
ml.erase(ml.begin());
map<int, string>::iterator itA = ml.begin();
map<int, string>::iterator itB = ml.begin();
itB++;
itB++;
ml.erase(itA, itB);
for_each(ml.begin(), ml.end(), MyPrintFun);
cout << "\n";
return 9;
}

6.2.4 {EXITE

B C:\Windows\system32\cmd.exe

Set RSB N A UERERNBRANEE, EREMapBeTE A UERE(value)hY, FRILUEE (key)RTo

1 mi[2] =

mi[1] = "a";

mi[2] = "b";
mi[3] = "c";
mi[4] = "d";
mi[5] = "e";
mi[e] = "f";
mi[7] = "g";
mi[2] = "123123";

for_each(ml.begin(), ml.end(), MyPrintFun);
cout << "\n";

6.2.5 BITTHE
BT R ERAindEE

1 if (ml1.find(2) != ml.end()) {

"123123"; // fERkeyEBEHERE

BN C\Windows\system32\cmd.exe
1:a 2:123123 3:c 4:d 5:e 6:f 7:g
e e _
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2 printf("Find");
g }
4 else {
5 printf("No Find");
6 }
ARNE, XTHEREINE—MNENSS, R THIRENENLE, MR EEHBMIRESml.end()—

$¥E’J rAEs

int _tmain(int argc, _TCHAR* argv[])

{
map<int, string> ml; // BIE—1STHEE |, keyE2intZEE | valueEstringZE® | BAFER/NTFLLEEE | hFENNBIFHE
map<int, stri less<int>> m2; // GlE—=HIEE , FRNTHEES , T'L?“DrE'\)dJ\xUj‘Hr
map<int, s greater<int>> m3; // BIE—SHEE , FHEATHES: , hSENAZVNEE
map<int, string> m4(m3.begin(), m3.end()); // EEHEEsetBENXENABENTENTE
map<int, string> m5(md); // EFH—1 558
mi[1] = "a";
mil[2] = "b";
mi[3] = "c";
ml[4] = "d";
ml[5] = "e";
mi[6] = "f";
mi[7] = "g";
map<int, string>::iterator 1tA = ml.+ind(4);
if (itA 1= ml.end()) {
cout << "Find: " << itA-»second << endl;
else { BN C\Windows\system32\cmd.exe
cout << "No Find" << endl;
¥
for_each(ml.begin(), ml.end(), MyPrintFun);
cout << "\n";
return 9;
}

6.2.6 ¥ THRERFE

HIET TR B FEN FMultimap B 83K ik AU ETTRE )'L’\o

BILUEA countBI BRIt R R R FE, MAFLREBHHEXE— T RITHENEY, RENABSIEIE
ETTENKE !

1 ml.count(l);

X FMap BB K YLREINOMZRFE, 1MERFTE, BN FMultimapB KR E0NFETE, EEIXTFON*E
TFEo
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mi[1]
mi[2]
mi[3]
mi[4]
mi[5]
ml[6]
mi[7]

m_mn
a ;
n b n o,
3
m_n
c s
rld n o,
3
m_mn
g5
rl_Fll .
2
m_n

E

int num = ml.count(1l);
if (num > @) {
cout << "Find:" << num << endl;

¥

else {

cout << "No Find" << endl;

for_each(ml.begin(), ml.end(), MyPrintFun);

KT EIRIEEIR - STL

ER C\Windows\system32\cmd.exe

Find:1
1:a 2:h 3:c 4:d 5:e 6:f 7:g
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7 StackB® 2%

7.1 tABStackB 2

Stack BN Z Ntk R R, XR—MEEEHINFNESR, R

JUMRIERIE :

1. pUSh, jgfﬁfi}fk*%;
2. top, REXTATTEMNGIH, BRBE ;
3. pop, MIERARBIRIETTE, BRERE,

KT EIRIEEIR - STL

BEMETIEN. MIBR. MEEINRITER ; HAX

I top()
pop()

>
stack
.
push()

7.2 {EFAStack R 28
EERAZAIRET I A HMERRLZEE

1 #include <stack>

2 using namespace std;
JUMREERRE 2, B EFERRNE !

1 stack<int> sl1; // CIiEAER

2 sl.push(1l); // AT

8 sl.push(2);

4 sl.push(3);

5 cout << "S1 size: " << sl.size() << endl;

6 sl.pop(); // MIBRIEIRTSER

7 cout << "S1 size: " << sl.size() << endl;

8 dint a = sl.top(); // EXHi#&RINTE

9 cout << "S1 top value: " << a << endl;

10 | // BZERER

11 while (!sl.empty())

12 {

13 sl.pop();
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14 1
15 | // BZERHR
16 sl.swap(stack<int>());

17 cout << "S1 size: " << sl.size() << endl;
int _tmain(int argc, _TCHAR* argv[])
{
stack<int> s1; // @U@g%ﬁ B C\Windows\system32\cmd.exe
s1.push(1); // FIITE
sl.push(2);
sl.push(2);
cout << "S1 size: " << sl.size() << endl;
sl.pop(); // MHERRIRICE
cout << "S1 size: " << sl.size() << endl;
int a = sl.top(); // EUHHRITE
cout << "S1 top value: " << a << endl;
/Il iEETNE
while (!sl.empty())
{
sl.pop();
¥
cout << "S1 size: " << sl.size() << endl;
return @;
}
int _tmain(int argc, _TCHAR* argv[])
{
stack<int> s1; // GIEZ=EE
sl.push(1); // fﬁ;,:ﬁ? Bl C\Windows\system32\cmd.exe
s1l.push(2); size: 3
s1l.push(3); size: 2
cout << "S51 size: " << sl.size() << endl; top "aéue: z
sl.pop(); // MEREEITTE '
cout << "51 size: " << sl.size() << endl;
int a = sl.top(); // EHiRITE
cout << "S51 top value: ™ << a << endl;
[l BEIE
sl.swap(stack<int>());
cout << "51 size: " << sl.size() << endl;
return @;
¥
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8 QueueA 2§

8.1 A ZEQueueB 2
Stack B2 XTIz NGRS, XE— i BINFNARs , EAEXIMigERL .

1. push, FTERANMNBIPATIRIESD ;

2. front, WREIFAFIKERRISIA, BARTBER ;
3. back, REIPAFIERRRISIA, BARRBER ;
4. pop, MPBAFIKERFEFRITRIEFEME,

I back() I front()

ush()
P | quene pop()

8.2 {FHQueueR2a

EERZAFERA T AN AMfERRZEHR !

1 #include <queue>
2 using namespace std;

NUMEEERRE S8, B EFERRIA

1 queue<int> ql; // BIERSE

2

3 ql.push(1); // #M7T3R

4 gl.push(2);

5 gl.push(3);

6 cout << "Q1 size: " << gl.size() << endl;
7

8 int a = ql.front(); // FRENPABISLERTTZ

9 cout << "Q1 top value: " << a << endl;
10

11 dint b = gl.back(); // JREXPAFIEZBTH:

12 cout << "Q1 bottom value: " << b << endl;
13

14 ql.pop(); // MbRTE=

15 cout << "Q1 size: " << gl.size() << endl;
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16

17 | /) BETHE

18 gl.swap(queue<int>());
19

20 /] BETHE

21 while (!ql.empty())

22 {

23 al.pop();

24 }

25 cout << "Q1 size: " << gl.size() << endl;

int _tmain(int argc, _TCHAR* argv[])

{
queue<int> ql; // ElIEZEsHE
ql.push(1); // ITE
ql.push(2);
ql.push(3);
cout << "Q1 size: " << gl.size() << endl;
B Ch\Windowshsystem32\cmd.exe
int a = ql.front(); // ﬁﬂﬁ)\gu%gﬂ:ﬁ? size: 3
cout << "Q1 top value: ™ << a << endl; top value: 1
bottom value: 3
e _— iy — i : 2
int b = ql.back(); // FBFIEZTE
cout << "Q1 bottom value: " << b << endl;
ql.pop(); // M=
cout << "Q1 size: " << gl.size() << endl;
/] BETLE
gl.swap(gueue<int>());
/] BETTE
while (lgl.empty())
{
al.pop();
¥
cout << "Q1 size: " << gl.size() << endl;
return 8;
}
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9 Priority Queue& 2

9.1 f+24&Priority Queue A a5

Priority Queue BB XM Z AL TN AR, ZABUEMPFMN (BRikZless) BEIETIFRTE ; HAEX
JUMRIERIE :

1. push, BRIETRIRARITREAT!
2. top, BEIFATIKER (RABITTER) 51, EFBER
3. pop, MIFRBATUKER (&RK) BITER, EFRE

9.2 fEFPriority Queue &2
EERZARES S A GMERAMRZEE -

1 #include <queue>
2 #include <functional>
3 using namespace std;

JUNMEEERRE R, Bk EFERENA -

1 priority_queue<int, vector<int>> q; // BIET — 1" AHRERE/NTLLREHFN
2 /] BEIRXBETCERSFNMEE—NSERRER, ETMNRTEEE, BilHvector, =

MIRTHFEAR

3 priority_queue<int, vector<int>, less<int>> ql; // BIET — 1 BHREXREB/NTFLE
REHEFHY

4 priority_queue<int, vector<int>, greater<int>> q2; // SIET —1RB2RBAT
tEERER Y

5

6 | q.push(100); // #mT=x
7 q.push(200);

8 q.push(300);

9

10 cout << "Q size: " << g.size() << endl;

11

12 while (!q.empty())

13 {

14 cout << g.top() << endl; // REIPAFILES (RABITTER)MFIA, BREER
15 q.pop(); // MIBRBAZISLER (RA) BIm®H, BFRREE

16 }
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priority_queue<int, vector<int>> q; // €17 —BESERE/NTIVEERREN

/] EETEXETETENTES M 28EREE | ST MIERSE | Bl Ovector , EB=PMUIEFHFAT,
priority queue<int, vector<int>, less<int>> ql; // BT — {1 BEREEENFIVEERIEN

priority queue<int, vector<int>, greater<int>> q2; // Q12T — 1 EREiRBEATHREHIEN

q.push(100); // HILE
g.push(2ee);
g.push(300};

cout << "Q size: " << g.size() << endl;

while (lg.empty())

{
cout << q.top() << endl; // REBAFISLER(BARTH)NSIA | EAER
a.pop(); // BBRBAZISES (X)) BE . EFER
}
BN C\Windows\system32\cmd.exe =RRCN X
return 9;
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10 E&

10.1 STLEAEN
STURIE TREESMARPERANBRAEZE, UMRTIUEFRRANBSRPMER, EA, Wk, =%, 3
FE, XEEEFERERERX H<algorithm>, <numeric>f<functional>A,

1. kX ff<algorithm>2FrBESTLAXHFHRRAN—T, EFERIININEECES RILR, . B,
BHRE. &) B R¥E. BiF. GHFSF

2. kXfF<numeric-A AR/, REE/LNERFY EE#ETERBFTHEORIREE, SEMEMFET
FF9) LBy —EE421E,

3. KX ff<functional>FMIE X T —LE1ERZE, BFEREHEMNR.

STLRRM 7T AELMEERIEIREE, RERINAETSTLZE, WERERIURAKRNLE, RREEILIER
—RNEAEN, BAILSERFIRENINEE, MMAARMIRAEER,

AEDRAZEINEENBTERE R H<algorithm>, BEZME=1"REGFABLRENE, TERZ.

10.2 STLE WY& X
STLENMEEBIN T = :

1. FAIEFIIEE
2. JEFIEE
3. FEA

SEEAREEM | http://en.cppreference.com/w/cpp/algorithm

10.2.1 IERITFAEE
AT S B R A B R AR EN AR A B E, TENEH. Sit. ERmEHN

1. find, ERBIRTER
2. find_if, &GEHRABTE
3. count, RITFETFEENTSRTRITH
4. count_if, &4t
5. search, FFFIHEER
6. search_n, EE TR FFIIER
AT -
1 // find, IEENABIFHITE
2 void findFunc(vector<int> v) {
3 vector<int>::iterator itA = find(v.begin(), v.end(), 5);
4 if (itA !'= v.end()) {
5 cout << "Find 5" << endl;
6 }
7 else {
8 cout << "UnFind 5" << endl;
9 }
10 }
11
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36
37
38
38

40
41
42
43
44
45
46
a7
48
49
50
51

KT EIRIEEIR - STL

// find_if, RIEXRGIKTE
bool divByFive(int x) {
return x %5 ? 0 : 1;
}
/] BfindBWEIMET, F="SHHNEEXEY, HEENESHEMEE—TTtE
void findIfFunc(vector<int> v) {
vector<int>::iterator itA = find_if(v.begin(), v.end(), divByFive);
if (itA != v.end()) {
cout << "Find divByFive: " << *itA << endl;
}
}

// count, FItHIEABHITERIE
void countFunc(vector<int> v) {
int num = count(v.begin(), v.end(), 5);
cout << "Count(5): " << num << endl;
}
// count_if, RIERGERITTEITK
void countIfFunc(vector<int> v) {
int num = count_if(v.begin(), v.end(), divByFive);
cout << "Count(%5): " << num << endl;

}

// seach, HRIEFEIIV2ERRvINTER, XEREER—X, URRTIXEREV2NEITHESTE
VHAREEER, RZNRETERTNERERNFZY . end ()
void searchFunc(vector<int> v) {

int tmpArray[] = { 5, 4 };

vector<int> v2(tmpArray, tmpArray + 1);

vector<int>::iterator itA = search(v.begin(), v.end(), v2.begin(),
v2.end());

if (itA != v.end()) {

cout << "Search: " << *itA << endl;

}

}

// seach_n, EBRABPREGEEINELEN2HNTR
void searchNFunc(vector<int> v) {
vector<int>::iterator itA = search_n(v.begin(), v.end(), 3, 2);
if (itA != v.end()) {
cout << "Search: 3 x " << *itA << endl;

}

10.2.2 AT A& E
A DB A S A LS E R EN ARSI EE, ITFEMEN. B, M

copy, TR EH

transform, TTHRTE, WEEH, KREMAREH
replace, IEETTREMRAFE

replace_if, 4R

remove, MIFRIEETTE

LARE
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6. remove_if, SR{ETEHE

ABIE0TF :

adh wN =

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
8

40
41
42
43
44
45

void myPrintFunc(int p) {
cout << p << " "y

}

// copy, F—PREBFIEEXEMNEEZNZZN—1Bis, BIWMERRE=1ESH, NE=
DERFBREIHE, FEBINARZRHRNEA, MEEE, XEREREEFNHNA
void copyFunc(vector<int> v) {
Tist<int> 1(10, 1);
copy(v.begin(), v.end(), Ll.begin());
for_each(l.begin(), l.end(), myPrintFunc);
}

int square(int p) {
return p * p;

}

// transform, 7TRETH, EXLHE—MEF, IFAIXENEFIREET — M HRBENIEEE H)
HXENE TR
void transformFunc(vector<int> v) {
Tist<int> 1(10, 1);
transform(v.begin(), v.end(), l.begin(), square);
for_each(l.begin(), l.end(), myPrintFunc);
}

// replace, JTTHREM, FF1EHH100

void replaceFunc(vector<int> v) {
replace(v.begin(), v.end(), 1, 100);
for_each(v.begin(), v.end(), myPrintFunc);

}

bool odd(int p) {
return p % 2;

}
// replace_if, TTRFMHEHE, FolUB2ERINFEER 100

void replaceIlfFunc(vector<int> v) {
replace_if(v.begin(), v.end(), odd, 100);
for_each(v.begin(), v.end(), myPrintFunc);

}

// remove, MIRIEERNETNTER, TEIENZE, ERRTERBFEANEE, FAUMERE
Fifg, FINXER1,1,4,5, SRR T L, XPTENNERETM4,5,4,5
void removeFunc(vector<int> v) {

remove(v.begin(), v.end(), 1);

for_each(v.begin(), v.end(), myPrintFunc);

}
// remove_if, EEMHHIFRTE
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48
49

void removeIfFunc(vector<int> v) {
remove_if(v.begin(), v.end(), odd);
for_each(v.begin(), v.end(), myPrintFunc);

10.2.3 HEFREX
B A RIS L OHE R AR TH RN EE, TEH

1. sort, TEHERF
2. make_heap, F—XIBIFFHEAHE
3. sort_heap, XMHFHITHER, HIFEEMARHT

ARBIUTF -

co~NoO U~ WNRE

©

13
14
15
16
17
18
19
20
21
22
23
24
25

void myPrintFunc(int p) {
cout << p << "My

}
/] sort, HIFE®, FHTREABTMNNEIKHRF

void sortFunc(vector<int> v) {
sort(v.begin(), v.end());
for_each(v.begin(), v.end(), myPrintFunc);

}

// make_heap, BFEB—"AERBRER—TH, BIARKTUHE,

KT EIRIEEIR - STL

/] EBENTEH | FE—TSHUREOFBTRIERES, ETSREERARRETHRINENSRS,
B=TBHRE less<> () HBgreater<> (), MEBRTEMATE, EEBTEMNE, F=1T2

HBINE R T Aless<> (), less<int> () BFERATNHE,

void makeHeapFunc(vector<int> v) {
make_heap(v.begin(), v.end());
for_each(v.begin(), v.end(), myPrintFunc);

}

// sort_heap, MHEHITHE, HIFEMAEHT

void sortHeapFunc(vector<int> v) {
make_heap(v.begin(), v.end());
for_each(v.begin(), v.end(), myPrintFunc);
cout << endl;
sort_heap(v.begin(), v.end());
for_each(v.begin(), v.end(), myPrintFunc);
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11 & zs

11.1 STLERMASEE[/mN
STLAR A THERRSETH— 1 E, BE25RNIEEEEAEE ; BT ERSB I LUENEI RN TS,
B BA ARSI AITR, AR AR 20 | SRR R AR E AR, STLASA
HEAZOER, EETCiTNE&KE5.

—
\__________/

Container

Q Algorithm T < Container
P B Iterator
Container

\-.__‘______________._/

STLLR 14 = 18] B E

11.2 F=EsH{EH

EX— " BEaEpENEEmAEG2M ©
/] BEEEL  iterator TESRL (FEEE%MAE)
vector<int>::iterator vIt;

/] BEe%L: const_iterator TEE (E&2%&ARE8)
vector<int>::const_iterator vIt;

aua b wnN =

AR ERIEMRTTRERN T A

1 /] * ERBEEH
2 *vIt;
AREIBES LRSS THAE R BFAARRE, BastEH2RMIHEE R ARE T Z AR R X IFSTLHMNEMSE
&, a0 STLERMEIFREAE BB IMEILERSBKILNBBRTNTER, PBAListBea A IFEAFELAEE
BN, ReeABHHEEFREEEEE.
XA ERRINEER SRR D J95H ©
1. HA  Inputiterators I I EIBRY R ILIA19) 5
i Outputiterators RMHM IR R F A0 ;
1E[A : Forward iterators eI E12{E, FHeEMFIHEHIEASS ;
A : Bidirectional iterators I#IRE12(E, HEEMFIFREIR/E ;
. &AL : Random access iterators Fe i ER(E, HeEEXUETRENIE RN,
REARINEARAERS/NHIERIIINEE, BEHES/BIEREER,
REEAZIFTEEHTHUREWT ¢

RN
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PREEREE  5IGEE (p++/++p)

WMAKENRSES D iAm (*p) « WE (p=p1) . ¥IEF (p==p1/p'=pl)
WHERSS - Am (*p) « WE (p=pl)

EMA%EASE | tESW

WEERES © EELI, siEERE (p-/-p)

BENLIFIEEARES | EEEER, UKRMTAR :

ok whH

p+=1;
p-=1;
p*is;
p=i;
pLil;
p<pl;
p<=pl;
p>pl;
p>=pl;

AeaaPTFrRnEER3Es)
v b Sw e Sl

Ooo~NoulbhwWNBRE

vector FEA
deque F&EM
list =

set/multiset  IX[A]

map/ P
multimap

stack RERRERER
queue R FEAER

priority_que =~ AZFIEAER

ue
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12 ERABEX R

ESTLHRERBEXHRE—THHER :

1.[\Vector. Deque. List. Stack. QueueBREBHHRMBENMER, KEESHHRET—DBRIBRE, EFAH
MTRVENERE, EX7TENRHKERE X R, *EXEBEIANE IR ;

2.[@SetMMapBEERRMNEEXHRBEHFNREH—MHRBIBET, FRANZE | SetfiMapB AN EE XXt
SAVEHEE LI LR EL

12.1 H—HMiE
FVector. Deque. List. Stack. QueueBERPFRIMBEXIR :

1 #include <vector>
2 #include <string>
3 #include <iostream>
4 using namespace std;
5
6 class Member {
7 public:
8 Member (const string strName, const int id) {
9 this->mStrName = strName;
10 this->mId = -d;
11 }
12
13 void Print() {
14 cout << "Name: " << this->mStrName << endl;
15 cout << "Id: " << this->mId << endl;
16 }
17 private:
18 string mStrName;
19 int mId;
20 3;
21
22 int _tmain(int argc, _TCHARx argv[])
23 {
24 vector<Member> v1;
25 vl.push_back(Member ("namel™, 1));
26 vl.push_back(Member ("name2", 2));
27
28 vector<Member>::iterator itA = vl.begin();
29 itA->Print();
30 TtA++;
31 itA->Print();
32 return 0;
33 }
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Sint _tmain(int argc, _TCHAR* argv[])
{
vector<Member>» vl;
vl.push back(Member("namel", 1));
vl.push _back(Member("name2", 2));

vector<Member>: :iterator 1tA = vl.begin();
itA->Print();

1tA++; b
itA->Print(); B C\Windows\system32\cmd.exe
return @; Hame: namel

K Id: 1

Mame: name2

d: 2

e

12.2 F_FhiE)
MSetflMapB e ARIMBEENX TR -

1 #include <set>
2 #include <string>
3 #include <algorithm>
4 #include <iostream>
5 using namespace std;
6
7 class Member {
8 public:
S string mStrName;
10 int mId;
11
12 Member (const string strName, const int id) {
13 this->mStrName = strName;
14 this->mId = -d;
15 }
16
17 void Print() {
18 cout << "Name: " << this->mStrName << endl;
19 cout << "Id: " << this->mId << endl;
20 }
21
22 | 3
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23

24 struct MemFunctor {

25 /] BEEER, THNFHERSE

26 bool operator () (const Member& stul, const Member& stu2) {
27 return (stul.mId < stu2.mId);

28 }

29 | 3;

30

31 void myPrintFunc(Member p) {

32 p.Print();

33 }

34

35 int _tmain(int argc, _TCHARx argv[])

36 {

37 set<Member, MemFunctor> s;

38 s.insert(Member ("namel", 1));

39 s.insert(Member ("name2", 2));

40 for_each(s.begin(), s.end(), myPrintFunc);
41 return 0;

42 }

Fstruct MemFunctor {
= bool operator()}(const Member& stul, const Member& stu2) {

return (stul.mId < stu2.mId);
}
}; Bl CAWindows\system32\cmd.exe
: namel
evoid myPrintFunc(Member p) {
n.Print(); © naneZ
¥
sint _tmain(int argc, _TCHAR* argv[])
{
set<Member, MemFunctor» s;
s.insert(Member({"namel™, 1});
s.insert(Member({"name2", 2});
for_each(s.begin(), s.end(), myPrintFunc);
return 8;
¥
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