CHHRRYRTE
o FNEREBHRICHBRURRIISTHARMGHEIE, FRIC-+EREIED
1181R
1.1 RIREE:
B RSB, SRR
eSS

— ISR

PPTHRHR :
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o EIRAILIERER, ERE—ER
o EIRRIBAHAZRSREER

1.2 FHEIREIR

o CrB—TREBIEIRN ZERE . TERRRAREER
o Cr+iRHFRRMEIRINH: BRI RIR
1.2.1 EEIRIRIE:
BRI R :
B —MERRY, HRSREEEEA SRR EAIE, A— ERRRERAE.

&k

1 templatectypename T>
2 REEEEEN
25
template --- FBEOIEIENR
typename --- REHGHEAMFSE—MEIERE, FJLIHdassE
T--- BRANEIEXE, SROLUER, BEAAEFE

b
1
2/ /TREEBIRE
3 void swapInt(int& a, int& b) {
4 int temp = a;
5 a = b;
6 b = temp;
7}
8
9 //3TIRFRBIREL
10 void swapDouble(double& a, double& b) {
11 double temp = a;
12 a = b;
13 b = temp;

=
N
-


af://n59
af://n71

16/ /% FRtEARIRALE FRRTSZIREREL
17 template<typename T>
18 void mySwap(T& a, T& b)

19 |{
20 T temp = a;
21 a = b;
22 b = temp;
23 |}
24
25 void test@1()
26 | {
27 int a = 10;
28 int b = 20;
29
30 //swapInt(a, b);
31
32 / /7 PSR SEINAZ i
33 /71, BEZEEUES
34 mySwap(a, b);
35
36 /12, BEERE
37 mySwap<int>(a, b);
38
39 cout << "a = " << a << endl;
40 cout << "b = " << b << endl;
41
42 |}
43
44 int main() {
45
46 testol();
47
48 system("pause");
49
50 return 0;
51 |}
B4

o REUEMRFIAXEF template
o [FRREIEIREMMAI: BalREES. BRiEERE
o EIRNBNRATIRESER, HEESHL

1.2.2 HEIRIRIEEFIR

FEEI:
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o BnREES, WIHESH—ERIESIRSET A I LIER
o RIR/REMEHTIEIERE, A IJLUER

e R
1 //F PERIR AR PRI RN
2 template<class T>
3 void mySwap(T& a, T& b)
4 |{
5 T temp = a;
6 a = b;
7 b = temp;
8 '}
9
10
11 // 1, BEEES, WS H—EROEESET, A LR
12 void test@l()
13 | {
14 int a = 10;
15 int b = 20;
16 char c = 'c';
17
18 mySwap(a, b); // IEF, ®ILAESH—EEIT
19 //mySwap(a, c); // &R, HESAH—ERITRE
20 |}
21
22
23 // 2, TERNEREHTRONIERE, AaILAER
24 template<class T>
25 void func()
26 | {
27 cout << “"func JEA" << endl;
28 |}
29
30 void test@2()
31 {
32 //func(); //5EIR, TEMRCREEIRSIGER, WAL THISRE
33 func<int>(); //FIBEREERENIGIN, LT —1RE, AoILIERZIER
34 }
35
36 int main() {
37
38 testol1();
39 test02();
40
41 system("pause");
42
43 return 0;
44 |}

pa 4

V3= = )



o (EFFIEIRATLNAEE HIEAEIESELT, FEEBHESH—HRIRE

1.2.3 EREEIRZRG
R

o FIFREIEIRE=—MHEFRIREL, LA A EEERERMEAHTHF
o HEFFHMINIMAKE)N, HEFFEEZ0IEIFHER
o BIFIBcharfB NintEEH TN

Ml
1 //3THERREIENR
2 template<typename T>
3 void mySwap(T &a, T&b)
4 |{
5 T temp = a;
6 a = b;
7 b = temp;
8 |}
9
10
11 template<class T> // AL IE A typename
12 //FIFBIEEHEE, SHTRIEEM KRN NGHER
13 void mySort(T arr[], int len)
14 | {
15 for (int 1 = @; i < len; i++)
16 {
17 int max = i; //BRAKEAHI TR
18 for (int j =1 + 1; j < len; j++)
19 {
20 if (arr[max] < arr[j])
21 {
22 max = J;
23 }
24 }
25 if (max != i) //UMREABHTEARL, REHE
26 {
27 mySwap (arr[max], arr[i]);
28 }
29 }
30 |}
31 template<typename T>
32 void printArray(T arr[], int len) {
33
34 for (int 1 = 0; 1 < len; i++) {
35 cout << arr[i] << " ";
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36 }

37 cout << endl;
38 |}
39  void test@1()
40 {
41 //MWilchar#géE
42 char charArr[] = "bdcfeagh";
43 int num = sizeof(charArr) / sizeof(char);
44 mySort(charArr, num);
45 printArray(charArr, num);
46 |}
47
48  void test@2()
49 | {
50 / /Wi int R
51 int intArr[] = { 7, 5, 8, 1, 3, 9, 2, 4, 6 };
52 int num = sizeof(intArr) / sizeof(int);
53 mySort(intArr, num);
54 printArray(intArr, num);
55 |}
56
57 int main() {
58
59 testol1();
60 test02();
61
62 system("pause");
63
64 return 0;
65 |}
RE: EIRFTLURSNBER, FEASER

1.2.4 EBHHSHMRRAIX A

EBRYSHMIRRXE:

o EBRHFARTLILKEENRREGR (BK8040%)
o REWRIRVIART, WMRFMBEREMS, FTRRERTIREER
o MRFAEREERENSN, JLURERT KL

-
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1 //EBRE

2 int myAddei(int a, int b)

3 |{

4 return a + b;

5 |}

6

7 [/ EREURR

8 template<class T>

9 T myAdde2(T a, T b)

10 {

11 return a + b;

12 |}

13

14 //(EFREUEIRAY, MRABNREES, F2REEREESR, AIfGT(KEEH

15 void testel()

16 | {

17 int a = 10;

18 int b = 20;

19 char c = 'c';

20

21 cout << myAddel(a, c) << endl; //IEFfa, ¥EcharZEBIR ' e AIntER ‘' N ASCIIRY
99

22

23 //myAdde2(a, c); // iREE, EFRENREUESE, FRRERTIRILIR

24

25 myAdde2<int>(a, c); //IEfE, MIRAETEERE, JURERIEELER

26 |}

27

28 int main() {

29

30 testol1();

31

32 system("pause");

33

34 return 0;

35 |}

U ENEREEERENS, RRREIER, ENRLIE CHEBAXET

¢l

1.2.5 BB HES BHEURIRAE RN

AN T :
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1. ANRFEUERANE BREE T LASLI, TRREERE
2. AILAEIT SRR S5 =R H R R R EUER

3. REURIR B AT AR & #

4. MR REURIR AT LA B I RIPCEL, (55 R EURIR

il
1 //EBBERESREERE RN
2 void myPrint(int a, int b)
3 |{
4 cout << "AANEERE" << endl;
5 '}
6
7  template<typename T>
8 void myPrint(T a, T b)
9 {
10 cout << "VEAFRRYEMNR" << endl;
1 |}
12
13  template<typename T>
14 void myPrint(T a, T b, T ¢)
15 {
16 cout << "AAERHAIER" << endl;
17 |}
18
19 void test@1()
20 | {
21 /71, ANREEUEARAE BREE I LSS, oA RS @R
22 // R MREFRFER TERHEBH, EREFHEREIN, HETEIRUFRII, RSREKRAR
£l
23 int a = 10;
24 int b = 20;
25 myPrint(a, b); //JAFREIERL
26
27 /72, AJLABIT TSRS $05ZR SR FR R EUENR
28 myPrint<>(a, b); //JEFEEIENR
29
30 /73, BREEIREETLARESR
31 int ¢ = 30;
32 myPrint(a, b, c); //AREHAIREIENR
33
34 /74, ANREBEIERETLA L BIFAIICES, (5T FRRREUENR
35 char c1 = 'a';
36 char c2 = 'b’;
37 myPrint(cl, c2); //JEAFREUER
38 |}
39
40 int main() {
41
42 test01();

43



44 system("pause");
45

46 return 0;

47 }

R BARME T RERR, RIFAERMEERL, SNEZHI—XE

1.2.6 RIRAIRPRE
R

o EREOBRIEH TR TR
fgn:

template<class T>
void (T a, T b)

£ O PIRERIRERIE, WRENRIaMbE—MEE, MFLESTNT

Bfian:
1 template<class T>
2 void f(T a, T b)
3 {
4 if(a>b) { ...}
5 }

ARG, MRTHEIEREENNEGPersonXHENBEXEIERE, tbAXERET

ELCHATRERXTRE, RAUERINER, ATLUSXEASERRBIRHRBLIRER

x=f5:

1 #include<iostream>
2 using namespace std;
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O 00 N OO L1 b W

10
11
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
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54

55

#include <string>

class Person

{
public:
Person(string name, int age)
{
this->m_Name = name;
this->m_Age = age;
}
string m_Name;
int m_Age;
¥
/ [ EBREUENR

template<class T>
bool myCompare(T& a, T& b)

{

if (a == b)
{

return true;
}
else
{

return false;
}

/1B, BREMUIRETIER B  template<>Tk, FHBIIRATRIIEHIER
/ 1 EMER ST ERMENR
template<> bool myCompare(Person &pl, Person &p2)

{

if ( pl.m_Name == p2.m_Name && pl.m_Age == p2.m_Age)
{
return true;
}
else
{
return false;
}

void test@1()

{

int a = 10;

int b = 20;

/1 R EFIEREI AT LA B £ E FiE AR RURREER
bool ret = myCompare(a, b);

if (ret)

{

cout << "a ==b << endl;



56 }

57 else
58 {
59 cout << "a != b " << endl;
60 }
61 |}
62
63 void test@2()
64 | {
65 Person pl("Tom", 10);
66 Person p2("Tom", 10);
67 //BEXEIERE, A2 EREERNREIER
68 / /EILABIEZBAMUAIPerson RS BLAVIENR, FATRTALIRIX N8
69 bool ret = myCompare(pl, p2);
70 if (ret)
71 {
72 cout << "pl == p2 " << endl;
73 }
74 else
75 {
76 cout << "p1l != p2 " << endl;
77 }
78 '}
79
80 int main() {
81
82 testol1();
83
84 test02();
85
86 system("pause");
87
88 return 0;
89 '}
ISER

o FFBBEMLAGENR, FJLRREENEERIBAL
o EIERAARATEER, MEESTLEEBIZRARIRAMIER

1.3 KRR
1.3.1 FIBIRIE
SARIRIEFR:
o B NEMK, KPIONR BIEKATLIREMASRE, B EMRRERAE,

iBix:


af://n279
af://n280

1 template<typename T>

2 |2k

gz

template --- FBEEIEEIENR

typename --- REHGHENAFSE2—FHEHEEE, vTLARdassE
T--- BRAEIEXRE, BRILUER, BEAXEFE

il
1 #include <string>
2 //HEER
3  template<class NameType, class AgeType>
4 class Person
5 [{
6 public:
7 Person(NameType name, AgeType age)
8 {
9 this->mName = name;
10 this->mAge = age;
11 }
12 void showPerson()
13 {
14 cout << "name: " << this->mName << " age: " << this->mAge << endl;
15 }
16  public:
17 NameType mName;
18 AgeType mAge;
19 |}
20
21  void test@l()
22 | {
23 // IS ENameType JgstringZEEY, AgeType J intZEEY
24 Person<string, int>P1("FMEZ", 999);
25 P1.showPerson();
26 |}
27
28 int main() {
29
30 testo1();
31
32 system("pause");
33
34 return 0;
35 |}

R ERAIRERIRE AU, EABRERtemplate/RHEINNE, LESEFRISENR



1.3.2 RRIRS REHRRX 5

KRR S REERX B EEEWA:

1. RIRIRRE BaRBHESRIERS
2. RRRERIRSEF IR LUBRIASEH

-

O 00 N OO U1 h W N BB

W W N NNMNNNDNNNNNRRRRRRRPRR R
B ® VU 0 N O U1 A WNRO® OLOOWSNOOUUL A WNIRO®

w
N

#include <string>
ES Ui
template<class NameType, class AgeType = int>
class Person
{
public:
Person(NameType name, AgeType age)
{
this->mName = name;
this->mAge = age;
}

void showPerson()

{

cout << "name: " << this->mName << " age: "

}
public:
NameType mName;
AgeType mAge;
¥

/71, HEHRREEMREESHERTG
void test@1()

<< this->mAge << endl;

{
// Person p("FMEZ", 1000); // $HiR FKEREMEHE, FRILIHBMREES
Person <string ,int>p("#MBZ=", 1000); //WIERENEEFRENSG, FRFER
p.showPerson();

by

/12, HKEREERSEGIRPAILUBIASE
void test02()
{

Person <string> p("¥&/\RL", 999); //FERPEURIRSESIR ALUSERASE
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33 p.showPerson();
34 |}

35

36 int main() {

37

38 testol();

39

40 test02();

41

42 system("pause");
43

44 return 0;

45 |}

Rt

[[5%

o RIERERREAEREEXRES
o KIERPAIERSEGIRAILUBEIASE

1.3.3 SHERPRE R BLCVEAIN

SRAER R R AT E B SR R R R AR B AL 2 B X BURY -

o EEEPHIPLRFE—THAR AT LABE
o RIRIRPRIPLR RETER R eI

hi:

1 class Personl

2 {

3 public:

4 void showPersoni()

5 {

6 cout << "Personl show" << endl;
7 }

8 |};

9
16 class Person2
11 {

12 public:

13 void showPerson2()

14 {

15 cout << "Person2 show" << endl;


af://n350

17 |};

19 template<class T>
20 class MyClass

21 {

22 public:

23 T obj;
24

25 / 1ZEIRPHIBR RS, FAR—THAMeIEN, MEEERERREEN

27 void funl() { obj.showPersonl(); }
28 void fun2() { obj.showPerson2(); }
29

30 | };

31

32 void testel()

33 [ {

34 MyClass<Personl> m;

35

36 m.funl();

37

38 //m.fun2();/ /fmiFadits, RBREBRZ S ECEMRRE
39 |}

40

41 int main() {

42

43 testol1();

44

45 system("pause");

46

47 return 0;

48 |}

R SRR IR RREF AR —THAREIEN, EBRNT ReZE

1.3.4 FIERIIRMB LIS E
FI B

o HIBIRSAMLHIONS, MRSESHAR
—HE=MMENST:

TIEEEANREE - BEEERUSAEESRE
2. SRR — IR PRSI R TIER
3. BANKERME - BXAIGREE SR TES


af://n377

=f5l:

1 #include <string>

2 //HEER

3 template<class NameType, class AgeType = int>
4 class Person

5 [{

6 public:

7 Person(NameType name, AgeType age)

8 {

9 this->mName = name;

10 this->mAge = age;

11 }

12 void showPerson()

13 {

14 cout << "name: " << this->mName << " age: " << this->mAge << endl;
15 }

16  public:

17 NameType mName;

18 AgeType mAge;

19 |}

20

21 //1, EEENRIEE

22 void printPersonl(Person<string, int> &p)
23 |

24 p.showPerson();

25 |}

26 void test@1()

27 1 {

28 Person <string, int >p("fMEZ", 100);
29 printPersonl(p);

30}

31

32 /]2, SEUERIK

33 template <class T1, class T2>

34 void printPerson2(Person<Tl, T2>&p)

35 |{

36 p.showPerson();

37 cout << "T1A9ZEARLIA: " << typeid(T1).name() << endl;
38 cout << "T29EAIA: " << typeid(T2).name() << endl;
39 |}
40 void test@2()
41 | {
42 Person <string, int >p("¥&/\A{", 90);
43 printPerson2(p);
44 |}
45
46 //3. BANEERIL
47  template<class T>
48  void printPerson3(T & p)
49 {



50 cout << "THYZEEYS: " << typeid(T).name() << endl;

51 p.showPerson();
52
53 |}
54 void test@3()
55 | {
56 Person <string, int >p("BEfE", 30);
57 printPerson3(p);
58 |}
59
60 int main() {
61
62 testol();
63 test02();
64 test03();
65
66 system("pause");
67
68 return 0;
69 |}
ISR

o BIIREREIENNSR, TLIE=MARRRYFHITES
o (ERLLRSZRE T IEEENAIEE

1.3.5 HiERS IR

LR RGRRT, FEEIE— /LR

o SFURRIRER—PHKIERAT, FREFPAIRTIR, BiSEHSEPTRISRE
* WMRNEE, RWERLEEFERNEREF
o MRERIEIETHEFTRIRE, FRMBFLAEER

AR
1 template<class T>
2 class Base
3 |[{
4 T m;
5 b
6
7 //class Son:public Base //$HIR, c++miFmeiaFROBIRT, LARANERERPTHISREIA BILAR &
8 class Son :public Base<int> //WAJHEE—EY
9 |{
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10
11
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
39
40
41
42
43

¥
void test01()

{
Son c;
¥
/ | BB ESEENR |, AT LART2I8ER PRI TSREY

template<class T1l, class T2>

class Son2 :public Base<T2>
{
public:
Son2()
{
cout << typeid(T1l).name() << endl;
cout << typeid(T2).name() << endl;
}
¥
void test@2()
{
Son2<int, char> childl;
}
int main() {

testol1();

test02();

system("pause");

return 0;

RS WNRAEERRIRNR, FRFEEEHSEHTRIEIESRE

1.3.6 SIRRAG R FESRIPELIR

FIBIR: EBEERIERPAIAR REESEI

x=f5:

s

i
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1 #include <string>
2
3 //EIERAP LRSI NET]
4 template<class T1, class T2>
5 class Person {
6 public:
7 /1 BLREREISR R ER
8 Person(T1l name, T2 age);
9 void showPerson();
10
11  public:
12 T1 m_Name;
13 T2 m_Age;
14 | };
15
16 //H9iEERER KN
17 template<class T1, class T2>
18  Person<Tl, T2>::Person(T1l name, T2 age) {
19 this->m_Name = name;
20 this->m_Age = age;
21 |}
22
23 //PURERER KIS
24 template<class T1, class T2>
25 void Person<T1, T2>::showPerson() {
26 cout << "B " << this->m_Name << " GEH#S:" << this->m_Age << endl;
27 |}
28
29 void testol()
30 | {
31 Person<string, int> p("Tom", 20);
32 p.showPerson();
33 |}
34
35 int main() {
36
37 testo1();
38
39 system("pause");
40
41 return 0;
42 |}

R SRR R RIS LR, FEINLERSEHGIR

1.3.7 FERB RS
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FIBix:
o EIRSIEIRAR RS X REFERRELAR R
ia)

o KiEHR B RRECIERIEERAAME, SES X RS EEAZ!
AR

o FRFI1: EEES.cpplRxt
o MERIII2: KBEBMSEIR— XM+, FAEREREZN.hpp, hppREOEHIRTR, FHAZEH

-

person.hpps{{ig:

1 #pragma once

2 #include <iostream>

3 using namespace std;

4 #include <string>

5

6 template<class T1, class T2>

7 class Person {

8 public:

9 Person(T1l name, T2 age);
10 void showPerson();
11  public:
12 T1l m_Name;
13 T2 m_Age;
14 | };

15

16 //HSiEERER SRHMSEI

17 template<class T1, class T2>

18 Person<Tl, T2>::Person(T1l name, T2 age) {
19 this->m_Name = name;

20 this->m_Age = age;

21 |}

22

23 //PRRERER RHMEI

24 template<class T1, class T2>

25  void Person<T1l, T2>::showPerson() {
26 cout << "HEEZ: " << this->m_Name << " E#S:" << this->m_Age << endl;
27 |}

KRS RS . cpp RS

1 #include<iostream>

2 using namespace std;



4 //#include "person.h"

5 #include "person.cpp" //fBRAT1, BEcpplRi4
6

7 //RRIRFBR2, BEIEFISSER—, MHEREZHI. hpp
8 #include "person.hpp"

9 void testo1()
10 {
11 Person<string, int> p("Tom", 10);
12 p.showPerson();
13 |}
14
15 int main() {
16
17 testo1();
18
19 system("pause");
20
21 return 0;
22 '}

R ERIBRSGES M, BRERMRRAEE—E, FBEESHI.hpp

1.3.8 FRtRSRTT

o ERSIEIRAC G RITRERIZEAFISEI ML

ERREEALI - BN ERITRIA
ERREEIILI - BRI RSB BREAIFE

AR
1 #include <string>
2
3 //2. 2BREECERIT RHINDH - STEREIEIRFEE, THEMRBIEREN, FEM&T
4 template<class T1, class T2> class Person;
5
6 //UIRFAEET REMER, FILASTISEEE, ANREELIAERIRAIRELLRmFRRREE
7 //template<class T1, class T2> void printPerson2(Person<Tl, T2> & p);
8
9 template<class T1l, class T2>

=
()

void printPerson2(Person<T1l, T2> & p)
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11
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
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

cout << "ZEHPELH ---- BERF: " << p.m_Name << " FES: " << p.m_Age << endl;

template<class T1, class T2>
class Person

{
/71, ERBR¥EERT KRNI
friend void printPerson(Person<Tl, T2> & p)
{
cout << "HEF: " << p.m_Name << " FEfS: " << p.m_Age << endl;
}
/I EBRHEERT KL
friend void printPerson2<>(Person<T1l, T2> & p);
public:
Person(T1l name, T2 age)
{
this->m_Name = name;
this->m_Age = age;
}
private:
T1 m_Name;
T2 m_Age;
¥

/11, ERREIERAIR
void test@1()
{

Person <string, int >p("Tom", 20);
printPerson(p);

/12, ERREUERINEI
void test@2()
{

Person <string, int >p("Jerry", 30);

printPerson2(p);

int main() {

//testo1();

test02();



64 system("pause");

66 return 0;

R BNEREREMEENLIL, BiZEER, MmBRmERTIAEZRRS

1.3.9 HIERZEEH
A STII—ANERNEESE, BRUT:

LS R EEIRREAN B E AR BRI EIREH T
A PRIEEFEEIHEX
MEREF T LUENSENSE
IRHIINATFE MG RRE AR operator=pf LEiZ#E I [A)RR
Rt R AFER AT EE PRISERH TS ANFIMIPR

A LAEE MRAYE U R A FRITTR
HJLERBEUA SRR MR EEN T E

=l

myArray.hpps{{rg
1 #pragma once
2 #include <iostream>
3 using namespace std;
4
5 template<class T>
6 class MyArray
7 |{
8 public:
9
10 / 1¥ERE]
11 MyArray(int capacity)
12 {
13 this->m_Capacity = capacity;
14 this->m_Size = 0;
15 pAddress = new T[this->m_Capacity];
16 }
17
18 / [FENEGE
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

71

MyArray(const MyArray & arr)
{
this->m_Capacity = arr.m_Capacity;
this->m_Size = arr.m_Size;
this->pAddress = new T[this->m_Capacity];
for (int 1 = @; i < this->m_Size; i++)
{
//AIRTANSR, MEXSSE, YWRRESEH - B, EAXNMESLAE W& mERE,
// BEKBALIEE- BEEHEETEREN
this->pAddress[i] = arr.pAddress[i];

//EE= BERF  BhlbiENERR
MyArray& operator=(const MyArray& myarray) {

if (this->pAddress != NULL) {
delete[] this->pAddress;
this->m_Capacity = 0;
this->m_Size = 0;

this->m_Capacity = myarray.m_Capacity;

this->m_Size = myarray.m_Size;

this->pAddress = new T[this->m_Capacity];

for (int 1 = @; i < this->m_Size; i++) {
this->pAddress[i] = myarray[i];

}

return *this;

//EE[] BIEFF arr[o]
T& operator [](int index)

{
return this->pAddress[index]; //AE[Ef#5E, FAFBESEWNE
}
/| BfEE
void Push_back(const T & val)
{
if (this->m_Capacity == this->m_Size)
{
return;
¥
this->pAddress[this->m_Size] = val;
this->m_Size++;
}
/1 EBMiE
void Pop_back()
{

if (this->m_Size == 0)



72 return;

73 }

74 this->m_Size--;

75 }

76

77 / FREERRE

78 int getCapacity()

79 {

80 return this->m_Capacity;
81 }

82

83 / 1 SREXELRR N

84 int getSize()

85 {

86 return this->m_Size;

87 }

88

89

% i

91 ~MyArray ()

92 {

93 if (this->pAddress != NULL)
94 {

95 delete[] this->pAddress;
96 this->pAddress = NULL;
97 this->m_Capacity = 0;
98 this->m_Size = 0;

99 }

100 }

101

102 private:

1e3 T * pAddress; //#EE—METE, XANTEFHEEIENEE
104 int m_Capacity; //BE

105 int m_Size; /] KIN

106 |};

RAEMRZP]—$0EEHER cppF

1 #include "myArray.hpp"

2 #include <string>

3

4 void printIntArray(MyArray<int>& arr) {
5 for (int 1 = @; 1 < arr.getSize(); i++) {
6 cout << arr[i] << " ";

7 }

8 cout << endl;

9 |}

10

11 /7R EEERE

12 void testol()

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
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66

MyArray<int> arrayl(10);
for (int i = 0; i < 10; i++)
{
arrayl.Push_back(i);
¥
cout << "arraylfJEDiHH: " << endl;
printIntArray(arrayl);

cout << "arraylfJK/\: " << arrayl.getSize() << endl;

cout << "arraylfIBE:
CEUg K8 "oooosccoooooossooonooosco0

MyArray<int> array2(arrayl);
array2.Pop_back();

cout << "array2#TEPDMILH: " << endl;
printIntArray(array2);

cout << "array2fJK/\: " << array2.getSize() << endl;

cout << "array2BE:

/I TH B X EHERE
class Person {

public:

Person() {}
Person(string name, int age) {
this->m_Name = name;
this->m_Age = age;

}

public:

s

string m_Name;
int m_Age;

<< arrayl.getCapacity() << endl;

<< endl;

<< array2.getCapacity() << endl;

void printPersonArray(MyArray<Person>& personArr)

{

for (int 1 = @; i < personArr.getSize(); i++) {
cout << "W " << personArr[i].m_Name << " TFE&5:

void test@2()

{

/ /1 BUsEEER

MyArray<Person> pArray(10);
Person pl("#MEZ=", 30);
Person p2("EH(E", 20);
Person p3("{EHZ", 18);
Person p4("ERBE", 15);
Person p5("XZ=", 24);

/TN

pArray.Push_back(pl);

<< personArr[i].m_Age << endl;



67 pArray.Push_back(p2);

68 pArray.Push_back(p3);
69 pArray.Push_back(p4);
70 pArray.Push_back(p5);
71
72 printPersonArray(pArray);
73
74 cout << "pArrayAJR/\: " << pArray.getSize() << endl;
75 cout << "pArrayfJBE: " << pArray.getCapacity() << endl;
76
77 |}
78
79 int main() {
80
81 //testo1();
82
83 test02();
84
85 system("pause");
86
87 return 9;
88 |}
ISt

BETEF AR AR rSCINIE FRRYEEE

2 STL{RA
2.1 STLAYSESE

KALLE, RHFR—EHREE—MAIESFBERA
CHAERNSIZEREDE, BNNESRLIRH

AREBERT, LUREENERERES—ENE SEWENEAEESE T
AT BRI E AR — B T STL

2.2 STLEAHS

e STL(Standard Template Library {FHEIREE)

o STL \I™X E579: B&&(container) Hix(algorithm) i&{{Z5(iterator)
o BRMEEZ AELENSBHITLEER,

o STLJLFRrERIIEERR A 7 HRIREHEENREREL


af://n588
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2.3 STL7S KA
STLRIRD ANKAHE, 252 R8. Bk, &2, (hiRE, Shizd (GigR) . ThicER

1. 588 SHEUELEN, Wvector, list, deque. set, mapZ FAREFEHEUE.
2. 8% FWEBRINEX, Wsort, find, copy. for_eachZ

3. RS BT ARREREZERIREHR.

4 BRREL: 1THREREL, SI{ENEZRIEFRRE.

5. &fces: — M BREIhA S E HREEER SR,

6. THECERS: ARTHNERESEE.

2.4 STLRREER. Hik. &Ka8

B BYZAE

STLESMEKICHEl 2R —RERESEsTINHE
FERIEURS: U, R, 1% W, S R F
XD RS A BRI KA B SRR

FIRE=RRRENHF, FINSRTHNS I TRYEEEVE. KEAEHE —XNEN, STRZERE
AR EROIRRR 5

Bix: BEZEED

BIRFPER, BREEEEF LR, X—TIERFEAIUEEEAIgorithms)

Bixn N REGENAERERE.

REEZ%: RiECEUIETENAXERTRIAS. Mgl &k, WkRES
FREEE: RIECEIETASEAXEANTEAS, INEK. 11 BH. SHIREFEF

&N BRIEEZEHRGT

RE—FT5E, EZEBRFSHTENERMENSEITR, MYXEREREZERIIATERTII.
B AREEECERIIANES

SRR ERARERIATIE, WEM BRI LICIEE AR DTEE

IERRPE:
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LS Inge 2HHEE

MNECRE | EERIREEN RiE, g+ ==
mHiEEE  YHENRSNE RE, 2fF++

AIFNACRE | IESIRME, FreEmREHAf(Es =5, SF+ ==
WEiEfar SR, FeERRtlEEERE =5, it -

BENLIEENE | iEEERE, STLALABKERAOSTUAIEHERSEUE, Thee =5, SdF+ -
he: EORANENER <=, > >=

FERNARPIERRMI AN EIENES, MFETILEIENES

2.5 FRRIRENRRIN

TESTLRARE, 85 SRS ZE, BOFBRBAESTLRES
STLRERFE AR AVector, FILIRMRAEE, TEHEINISFEIMNAEXNEFFPBALIE.

2.5.1 vectorfZFI A B EIEIEE

8.  vector
Hj%X: for_each

1E{CEE:  vector<int>::iterator

il
1 #include <vector>
2 #include <algorithm>
3
4 void MyPrint(int val)
5
6 cout << val << endl;
7 '}
8
9 void testol() {

=
(O]
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11 //EivectorFEENISR, FEBEIERSHISER R PFMAVEIERIEE

12 vector<int> v;

13 /| BV SRR REE

14 v.push_back(10);

15 v.push_back(20);

16 v.push_back(30);

17 v.push_back(490);

18

19 /1B BEEEECHIERR, EARERRERBSRPNTE
20 //v.begin()IRENEREE, XMNMERFIERATRTE— IR
21 //v.end()IREIEREE, XMENFERSETRIIRE— TR T —ME
22 //vector<int>: :iterator EZZ|vector<int>XFhASERIE(LEEKH
23

24 vector<int>::iterator pBegin = v.begin();

25 vector<int>::iterator pEnd = v.end();

26

27 / /B FEH TS

28 while (pBegin != pEnd) {

29 cout << *pBegin << endl;

30 pBegin++;

31 }

32

33

34 /BRI

35 for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {
36 cout << *it << endl;

37 }

38 cout << endl;

39

40 //B=FEHA:

41 //{ERSTURMREBH &L L34 algorithm

42 for_each(v.begin(), v.end(), MyPrint);

43 }

44

45  int main() {

46

47 testol1();

48

49 system("pause");

50

51 return 0;

52 |}

2.5.2 Vector{ZFHiBE N #E3ET

FIBIR: vectorhFINBEENEIERE, FTENEH

<
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O 00 N O L1 A W N B
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vl
w

#include <vector>
#include <string>

/1 BENEERE
class Person {
public:
Person(string name, int age) {
mName = name;

mAge = age;
}
public:
string mName;
int mAge;
s
VL2 OSE

void testo1() {

vector<Person> v;

/ /1 RIEEEE

Person pl("aaa", 190);
Person p2("bbb", 20);
Person p3(“"ccc", 30);
Person p4("ddd", 40);
Person p5(“"eee", 50);

.push_back(pl);
.push_back(p2);
.push_back(p3);
.push_back(p4);
.push_back(p5);

< < < < <

for (vector<Person>::iterator it = v.begin(); it

cout << "Name:" << (*it).mName << " Age:

/ IS SRIEET
void test@2() {

vector<Person*> v;

/ /1 RIEEEE

Person pl(“"aaa", 10);
Person p2("bbb", 20);
Person p3("ccc", 30);
Person p4("ddd", 40);
Person p5("eee", 50);

v.push_back(&pl);
v.push_back(&p2);

I= v.end(); it++) {

<< (*it).mAge << endl;



54 v.push_back(&p3);

55 v.push_back(&p4);

56 v.push_back(&p5);

57

58 for (vector<Person*>::iterator it = v.begin(); it != v.end(); it++) {
59 Person * p = (*it);

60 cout << "Name:" << p->mName << " Age:" << (*it)->mAge << endl;
61 }

62 |}

63

64

65 int main() {

66

67 testo1();

68

69 test02();

70

71 system("pause");

72

73 return 0;

74 |}

2.5.3 Vector2EmERNE

FIEFR: FRTERESS, RIGAEEERHTEREL

il
1 #include <vector>
2
3/ BERERS
4 void testol() {
5
6 vector< vector<int> > v;
7
8 vector<int> vi;
9 vector<int> v2;
10 vector<int> v3;
11 vector<int> v4;
12
13 for (int i = 0; 1 < 4; i++) {
14 vl.push_back(i + 1);
15 v2.push_back(i + 2);
16 v3.push_back(i + 3);
17 v4.push_back(i + 4);
18 }
19

20 /1 BREETTRIENEIvector veR
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21 v.push_back(vl);

22 v.push_back(v2);

23 v.push_back(v3);

24 v.push_back(v4);

25

26

27 for (vector<vector<int>>::iterator it = v.begin(); it != v.end(); it++) {
28

29 for (vector<int>::iterator vit = (*it).begin(); vit != (*it).end(); vit++) {
30 cout << *vit << " ";
31 }

32 cout << endl;

33 }

34

35 |}

36

37 int main() {

38

39 testol();

40

41 system("pause");

42

43 return 0;

44 |}

3STL- EHE=E

3.1 string&z%

3.1.1 stringBEF S
AAE:

o string@C++XUSHIFRFER, mstringANRLEE—13E
stringffichar * [X3:

e char * 2—ig%t
o string@—3K, RAIHE T charr, EEXDFRFEER, B—Pchar*BIRIEEE.

e

string SRAREREIE TIRZ AR TTIE

f5lan: &EHfind, ¥ Mcopy, MikRdelete BEiftreplace, #EAinsert
stringEHEchar*fro BN, ABRBOEFIBFMEENFSE, BERERFITHRE
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3.1.2 stringfJi %Y

KIS RREUREY :
* string(); /1BIB—AZSHIFRFER B0 string str;
string(const char* s); [ H{E TSI,
® string(const string& str); //{ER— N stringfSREIRH I — " stringlds
® string(int n, char c); IHERN NERFFcCa,
il
1 #include <string>
2 //stringiai&a
3 void testo1()
4 ({
5 string s1; //BUE=FRE, ERTSHIIERE
6 cout << "strl = " << sl << endl;
7
8 const char* str = "hello world";
9 string s2(str); //#Bc_stringfE#tp T string
10
11 cout << "str2 = " << s2 << endl;
12
13 string s3(s2); //VARRENIERE
14 cout << "str3 = " << s3 << endl;
15
16 string s4(10, 'a');
17 cout << "str3 = " << s3 << endl;
18 |}
19
20 int main() {
21
22 testo1();
23
24 system("pause");
25
26 return 0;
27 |}
REE: stringlISFMEIEHIURB ALY, RiGERRE

3.1.3 stringli{ER{E
THASHA :

o fastring=F IR TINE


af://n807
af://n834

M {EAIRREREY

® string& operator=(const char* s); //char*ZEB==fF R TES LRIl =T8

® string& operator=(const string &s); /BB sIRE LRI FFE

e string& operator=(char c); 1 RIS 4B 2R

® string& assign(const char *s); /B sIRAE LR &

® string& assign(const char *s, int n); //ABFERFESHEINDNZEIRLES LEIH=EFESE

® string& assign(const string &s); /BB SIS HEI= T8

® string& assign(int n, char c); AN N ERF RS L8
R

1 /B

2 void testel()

3 {

4 string stri;

5 strl = "hello world";

6 cout << "strl = " << strl << endl;

7

8 string str2;

9 str2 = stri;

10 cout << "str2 = " << str2 << endl;

11

12 string str3;

13 str3 = 'a’';

14 cout << "str3 = " << str3 << endl;

15

16 string str4;

17 str4.assign("hello c++");

18 cout << "strd = " << str4 << endl;

19

20 string str5;

21 str5.assign("hello c++",5);

22 cout << "str5 = " << str5 << endl;

23

24

25 string str6;

26 str6.assign(str5);

27 cout << "stre = " << str6 << endl;

28

29 string str7;

30 str7.assign(5, 'x');

31 cout << "str7 = " << str7 << endl;

32 |}

33

34 int main() {

35

36 testol();

37

38 system("pause");

39



40 return 0;
41 |}

R

stringfIES RS,

3.1.4 string=2iFRHHE

Ihge

ik -

o SLIEFRFERREHREFITS

A&

JRE:

string& operator+=(const char* str);

string& operator+=(const char c);

string& operator+=(const string& str);

string& append(const char *s);

string& append(const char *s, int n);

string& append(const string &s);

string& append(const string &s, int pos,

=f5:

O 00 N O U1 h W N BB

10
11
12
13
14
15
16
17
18
19

20

/I FRIERHHE

void test@1()

{

string strl = "F{";

strl

cout

strl

cout

+=

<<

+=

<<

"Bk 5

"stril

"stril

string str2 =

strl += str2;

cout

<<

"strl

string str3 =

<< strl << endl;

<< strl << endl;

"LOL DNF";

= << strl << endl;

ngns

operator= XA ELEELER

I1EE+=12ERT
IEEA=1RER
IERA=1RERT

IHEF R ERSIERR SRR G R

IHBF R BRSHRIN N RIEREIZ

//[Eoperator+=(const string&
int n); //=FFERsH M posFHIERIN

str)

=a/s

FT

&

RIFRTEREERE

R YRR


af://n882

21 str3.append(" love ");
22 str3.append("game abcde", 4);
23 //str3.append(str2);
24 str3.append(str2, 4, 3); // NTIMMUEFR | E#EBNER, HHERI=RERE
25 cout << "str3 = " << str3 << endl;
26 |}
27 int main() {
28
29 testol1();
30
31 system("pause");
32
33 return 0;
34 |}
RE: FRBFHENESIRAMRE, MIFMERICE VMR
3.1.5 stringE= k&R
Thiestid :

o B BHIEEFTHRESHE
o B EREEIVEBRFIH

ERENIREL:

-

A U1 W NP

int
int
int
int
int
int
int
int
stri

stri

find(const string& str, int pos = @) const;
find(const char* s, int pos = @) const;
find(const char* s, int pos, int n) const;
find(const char c, int pos = @) const;
rfind(const string& str, int pos = npos) const;
rfind(const char* s, int pos = npos) const;
rfind(const char* s, int pos, int n) const;
rfind(const char c, int pos = @) const;

ng& replace(int pos, int n, const string& str);

ng& replace(int pos, int n,const char* s);

/ | BN R
void test@1()

{

h=x>4
string strl = "abcdefgde";

int pos = strl.find("de");

BB —IRBIE MposFHAE K

1B sHE—IREIE MposTHAE K

/I M\posI BB SHIRIN N F RS —IRNE
IEHRFREEREIE

1B striRfg—IRE MposTHAEHK
IEHsRE—RBIE MposFHREHK
I\ posEHSHIBIN N FFAF G —RE
IIERFFFcRE—REIE
I1ERMposFHRN N FRF AT ERstr
&R posFHRRIN N FRE AF T ERs
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9 if (pos == -1)

10 {
11 cout << "FRIE" << endl;
12 }
13 else
14 {
15 cout << "pos = " << pos << endl;
16 }
17
18
19 pos = strl.rfind("de");
20
21 cout << "pos = " << pos << endl;
22
23 |}
24
25 void test@2()
26 |
27 / /&
28 string strl = "abcdefgde";
29 strl.replace(1, 3, "1111");
30
31 cout << "strl = " << strl << endl;
32 |}
33
34 int main() {
35
36 //testo1();
37 //testo2();
38
39 system("pause");
40
41 return 0;
42 |}
B!

o findEBRERNEERE, rfind NEIEA
o findkEIFRFHEERREXRNE—NFHE, HAZHRE-1
o replaceftEiRhy, EREEMNBMER, SONFRF, BRAHAERNTFTS



3.1.6 string=FFEBLLEL
ThieHEik
o FREZEMLE
3239 o
o FREEBURRETRIIIASCIRDHTRILL

0

VAT
KX
B B DO

A
r)%.l:l

ERENRE :

e int compare(const string &s) const; //SFEfFESLLER
e int compare(const char *s) const; VIAS = =215

h:
1 //FRERER
2 void test@1()
3 |{
4
5 string s1 = "hello";
6 string s2 = "aello";
7
8 int ret = sl.compare(s2);
9
10 if (ret == 0) {
11 cout << "s1 ZFETF s2" << endl;
12 }
13 else if (ret > 9)
14 {
15 cout << "s1 KF s2" << endl;
16 }
17 else
18 {
19 cout << "s1 /NVF s2" << endl;
20 }
21
22 |}
23
24 int main() {
25
26 testol();
27
28 system("pause");

29


af://n1001

30 return 0;
31 (}

R FREMNILEERRTHIRANFRREESGHES, FIMECHEIBXHARRKX

3.1.7 string==F1FEY

string REENFFRHFES VAP

® char& operator[](int n); /AEE[ARENFER

Uz

® char& at(int n); IFBIS at 5 RN ERF

il
1 void testo1()
2 |{
3 string str = "hello world";
4
5 for (int 1 = ©; 1 < str.size(); i++)
6 {
7 cout << str[i] << " ";
8 }
9 cout << endl;
10
11 for (int i = @; 1 < str.size(); i++)
12 {
13 cout << str.at(i) << " ";
14 }
15 cout << endl;
16
17
18 /1 FFHEBL
19 str[0] = 'x';
20 str.at(1) = 'x';
21 cout << str << endl;
22
23 |}
24
25 int main() {
26
27 testol();
28
29 system("pause");
30

31 return 0;
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32 |}

BEE: stringF= RN EREEMM AT, M1 at

3.1.8 stringiEAFNMIER

e
o XistringFRFERHITHRANFIMPRFFHE(E
ERERE:
® string& insert(int pos, const char* s); IFBENFTE
® string& insert(int pos, const string& str); IFBNFETE
® string& insert(int pos, int n, char c); IITE R EMEIBAN N R C
® string& erase(int pos, int n = npos); /TR MPOSTFHERIN N Z=5F
R
1 //FRPEBENFOMER
2 void testo1()
3 |{
4 string str = "hello";
5 str.insert(1, "111");
6 cout << str << endl;
7
8 str.erase(l, 3); //MIEMREBEFFHRINFER
9 cout << str << endl;
10 |}
11
12 int main() {
13
14 test01();
15
16 system("pause");
17
18 return 0;
19 |}

BE: BAIMREYERMSE TRERRM 0T A
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3.1.9 stringF&h

/AR EIHposFIARIN N AR F TR

TkEHiA:

o NFRFERFIREVEERIF R
EREIRE:

® string substr(int pos = @, int n = npos) const;
AR

1 //FE

2 void testel()

3 {

4

5 string str = "abcdefg";

6 string subStr = str.substr(1, 3);

7 cout << "subStr = " << subStr << endl;

8

9 string email = "hello@sina.com";

10 int pos = email.find("@");

11 string username = email.substr(@, pos);

12 cout << "username: " << username << endl;

13

14 |}

15

16 int main() {

17

18 testol();

19

20 system("pause");

21

22 return 0;

23 |}
245 RIFNIERAKRFEINRE, TLELRAARFREEHHIER

3.2 vectorgyd
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3.2.1 vectorBEFHLE:

IngE:

o vectoriUEEMAIEEIEREEM, iR VPIRAE

vectorSEIBHERS:

s FEZHETHARSSIE, mvectora] LAEIESH R

ahSH R&:

o AFRHERTEZEEENTE, MBXEANATEE, ARKREIEENHTE, BURTE

vectorzs &% Lol
front() back()
1 3 4 5
T m |2

vrend() v.begn

insert{) v.rbegin() v.end()

o vectorFRAENERESIFIE N RIANE =R

3.2.2 vectori3i&s /Y

INgERA:
o fliEvectorass
EREYRE

® vector<T> v;

® vector(v.begin(), v.end());

® vector(n, elem);

® vector(const vector &vec);

-

1 #include <vector>

/IR FTRIRECIIZESCER, BAOAMTIEEREL
/1#5v[begin(), end()XEHRITTRENERS,
IIHEIERENEN N elemiBIULE RS,
/SRR E]L,

3 void printVector(vector<int>& v) {
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O 00 N o v b

10
11
12
13
14
15
16
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24
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27
28
29
30

245

for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {

cout << *it <« ;

}

cout << endl;

void test@1()

{

int

vector<int> vi1; //FTEHiE
for (int 1 = ©; 1 < 10; i++)

{

vl.push_back(i);
}
printVector(vl);

vector<int> v2(vl.begin(), vl.end());
printVector(v2);

vector<int> v3(10, 100);
printVector(v3);

vector<int> v4(v3);

printVector(v4);

main() {

testol();

system("pause");

return 0;

: vectorfIZFMIE S TURB AL, RiGFERRIA

3.2.3 vectort{EiE(E

INHERA
o fGvectorBENHITIRE
EHEY B

vector& operator=(const vector &vec); //EEEESIRIER
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® assign(beg, end); /1 [beg, end)X[BFRIEUEE R (BELEAS.
e assign(n, elem); /1EnPelemFZENREBL RS,

h:
1 #include <vector>
2
3 void printVector(vector<int>& v) {
4
5 for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {
6 cout << *it << " ";
7 }
8 cout << endl;
9 |}
10
11 //TREERE
12 void testel()
13 {
14 vector<int> vi; //FTcEHaiE
15 for (int i = 0; i < 10; i++)
16 {
17 vl.push_back(i);
18 }
19 printVector(vl);
20
21 vector<int>v2;
22 v2 = vl;
23 printVector(v2);
24
25 vector<int>v3;
26 v3.assign(vl.begin(), vl.end());
27 printVector(v3);
28
29 vector<int>v4;
30 v4.assign(10, 100);
31 printVector(v4);
32}
33
34 int main() {
35
36 testol();
37
38 system("pause");
39
40 return 0;
41 |}
42

B vectorl®EATLIRE R, FFJoperator=, E&Eassign#FAILA



3.2.4 vector&EfX)

INEERA
o XdvectorFEMIAEFNA/IMEIE
EREYREY :

o empty(); /FIIFRERENT

* capacity(); //BRIIBE

o size(); /REIFIRFITRAITE

* resize(int num); /EFTIEERHRAVKEANUM, EEFRER, MLECAEERERHVUE.
INRBRLRE, NREEBHEFREAITRERRMIR.

® resize(int num, elem); //EFHEEDRAIKEANUM, HBREK, NllelemBEEFHUE.
INREFERE, NAREBBHERRKERNTERMMR

il
1 #include <vector>
2
3 void printVector(vector<int>& v) {
4
5 for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {
6 cout << *it << " "
7 }
8 cout << endl;
9 '}
10
11 void testol()
12 {
13 vector<int> vil;
14 for (int 1 = 0; 1 < 10; i++)
15 {
16 vl.push_back(i);
17 }
18 printVector(vl);
19 if (vi.empty())
20 {
21 cout << "VIAZFE" << endl;
22 }
23 else
24 {
25 cout << "VIFAZE" << endl;
26 cout << "VIIUBE = " << vl.capacity() << endl;
27 cout << "VIHIAR/N = " << vi.size() << endl;

N
(o]
—
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tjgg:

10N

//resize TEHEEANN , BIEEHEA, BAREF IR, ALKIFERIEAEIRIATT
vl.resize(15,10);
printVector(vl);

//resize BFEEA/N , EIEEME/N, BHERD TTEMMIER
vl.resize(5);
printVector(vl);
int main() {
testol();

system("pause");

return 0;

o FMTEE AT - empty
o REITTEMER - size

o REIFR{ABE - capacity
o EIEEA/ - resize

3.2.5 vectoril AR

ThgesEiA :
o XivectorFeSFH TN, MIBRERME
ERERE.:
® push_back(ele); /IEBEBENTT=ele
® pop_back(); IIRERE—1 &
e insert(const_iterator pos, ele); IhERBEIEM EpostiENTTZ=ele
e insert(const_iterator pos, int count,ele); //IELESIEAE postEAcountNTE&Rele
e erase(const_iterator pos); /IBSE A EE T E Rt =
e cerase(const_iterator start, const_iterator end); /MlFRIE(CEEMstartElendZ [EHYTTE
o clear(); IR RIBTTE

x=f5:
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O 00 N O L1 A W N B
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O 0 N OO T A WINRP O OVOOWSNO® UV RAWNRO®OONWDWNOOUUDRNWNIERO®OOLOWOWNOOVAWNIERO®

50

#include <vector>

void printVector(vector<int>& v) {

for (vector<int>::iterator it =

cout << *it << ]

}

cout << endl;

/ /FENFOMER
void test@1()

{

int

vector<int> vi;
=
vl.push_back(10);
v1l.push_back(20);
vl.push_back(30);
vl.push_back(40);
vl.push_back(50);
printVector(vl);
/ / EEf
v1.pop_back();
printVector(vl);
/138N
vl.insert(vl.begin(), 100);
printVector(vl);

vl.insert(vl.begin(), 2, 1000);
printVector(vl);

/ /IBR
vl.erase(vl.begin());
printVector(vl);

s
//BE

vl.erase(vl.begin(), vi.end());
vl.clear();

printVector(vl);

main() {

testol1();

system("pause");

return 0;

v.begin(); it != v.end(); it++) {



E¥E --- push_back
Ef --- pop_back
N - insert  ([ZEIEES)
pR - erase ({UEIEMNEE)

BS - clear

3.2.6 vectorZ{iET=EY
InaehER :

o XvectorsPHIEHERIFEURIE
ERENREY

e at(int idx); /AREIZES|idxFHERVEERE
® operator[]; /AR[B1ZR5 | dX AT gRYEHE

e front(); IIREIBREFE—NEUETE

® back(); /FREIFSEFPRE—INEIRTE
e R

1 #include <vector>

2

3 void teste1()

4 |

5 vector<int>vl;

6 for (int 1 = ©; 1 < 10; i++)

7 {

8 v1.push_back(i);

9 }

10

11 for (int i = @; 1 < vl.size(); i++)

12 {

13 cout << vi1[i] << " ";

14 }

15 cout << endl;

16

17 for (int i = 0; i < vl.size(); i++)

18 {

19 cout << vil.at(i) << " ";

20 }

21 cout << endl;
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23 cout << "VINE—ITEN: " << vl.front() << endl;
24 cout << "VIEIERE—1ITEN: " << vl.back() << endl;
25 |}
26
27 int main() {
28
29 testol();
30
31 system("pause");
32
B return 0;
34 |}
:L\,\%:

o [T FIERESIRE vectorFashita, [ flattEaLA
o frontiIREIRE_E — TR
o backiREIRREE—INITE

3.2.7 vectorEiAE2
Theessid :

o LM NBEANTTHRHAITEIR
EREIIREY :

* swap(vec); //BvecEARBRITTREH

il
1 #include <vector>
2
3 void printVector(vector<int>& v) {
4
5 for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {
6 cout << *it << " "
7 }
8 cout << endl;
9 '}
10
11 void testol()
12 |
13 vector<int>vl;


af://n1420

14 for (int 1 = ©; 1 < 10; i++)

15 {

16 v1.push_back(i);

17 }

18 printVector(vl);

19

20 vector<int>v2;

21 for (int 1 = 10; i > @; i--)

22 {

23 v2.push_back(i);

24 }

25 printVector(v2);

26

27 /| EREEE

28 cout << "EHEFE" << endl;

29 vl.swap(v2);

30 printVector(vl);

31 printVector(v2);

32 '}

33

34 void test@2()

35

36 vector<int> v;

37 for (int 1 = @; i < 100000; i++) {

38 v.push_back(i);

39 }

40

41 cout << "VEUBREN: " << v.capacity() << endl;
42 cout << "VHAIKR/NA: " << v.size() << endl;
43

44 v.resize(3);

45

46 cout << "VEYBREN: " << v.capacity() << endl;
47 cout << "VHGAR/NA: " << v.size() << endl;
48

49 1 1 ENTE

50 vector<int>(v).swap(v); //EENE

51

52 cout << "VHUBREN: " << v.capacity() << endl;
53 cout << "VHIR/NA: " << v.size() << endl;
54 |}

55

56 int main() {

57

58 testol1();

59

60 test02();

61

62 system("pause");

63

64 return 0;

65 |}

66



s swapRILAMERNMERRER, ATLAAZISCARAERERR

3.2.8 vectorffig3=s|a)

INEERA
o Ei/DvectorEmSY EBEREAY BIREL
ERENREY :

* reserve(int len); //B&RTNElen NTHEKE, MEBUEAVIGRK, TEAHILE.

h:

1 #include <vector>

2

3 void test@1()

4 |{

5 vector<int> v;

6

7 / | FREB=S(E]

8 v.reserve(100000);

9
10 int num = 9;
11 int* p = NULL;
12 for (int 1 = ©; 1 < 100000; i++) {
13 v.push_back(i);
14 if (p != &v[o]) {
15 p = &v[0];
16 num++;
17 }
18 }
19
20 cout << "num:" << num << endl;
21 |}
22
23 int main() {
24
25 testo1();
26
27 system("pause");
28
29 return 0;
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R MNREIRERK, AILI—TFHAFAreserveTiB=E]

3.3 dequedzE
3.3.1 dequeBHEFHEE

Thke:
o XUm#E, BILAXTSkim#F THREAMIBRIECE
dequeS5vectorX3l:

o vectorSFLERURAMIBRAER(R, SIREWA, BEEWR
o dequelENITIE, XILEPATEAMIBRIEREEE vectorit
e vectorifatERHNERE S dequel IXFIFEE NZBsLIE X

insert()
push_front() push_back(
front() back()
pop_front() pop_back()
begin() end()
dequeNEPT{EIRTE:

dequeIERE M HRIERR, HHFEREMXPHINS, RPXPEFHRESHE
triERREFREE N R XAYIL, (EEEAdequeltG—RIEERNREZIE
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T FrRX

o dequeR=RANERRBESIFHHIIEAY

3.3.2 dequetdiE&FH L
IngehEA
o dequeBeRiTIE
ERENRE:
e deque<T> deqT; WE NN i
e deque(beg, end); IIKGEREUE [beg, end)XBHFRITTEIENE RS,
® deque(n, elem); [IKREREUGEN N elemiZBUE RS,

e deque(const deque &deq); //FEIINNERRZL

e R
1 #include <deque>
2
3 void printDeque(const deque<int>& d)
4 |{
5 for (deque<int>::const_iterator it = d.begin(); it != d.end(); it++) {
6 cout << *it << " "
7
8 }
9 cout << endl;
1o }
11 //dequefdi&
12 void testol() {
13
14 deque<int> di1; //TSHhERE]
15 for (int 1 = ©; 1 < 10; i++)
16 {
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B&E

3.3.

d1.push_back(i);

}
printDeque(dl);

deque<int> d2(dl.begin(),dl.end());

printDeque(d2);

deque<int>d3(10,100);
printDeque(d3);

deque<int>d4 = d3;

printDeque(d4);

int main() {

testol1();

system("pause");

return 0;

: dequeesHivectorFRAIEIEHTL/LF—E, RIEFFAERIE]

3 dequeli{E#R{E

ThEEHER :

tadequeFESHITIRE

EREIRE:

deque& operator=(const deque &deq);

assign(beg, end);

assign(n, elem);

il
1 #include <deque>
2
3 void printDeque(const deque<int>& d)
4 |{
5

IIEHESERERT

/1¥&[beg, end)X[BFAEHEE UREBEL RS,
/IEnelem#ENRELS RS,

for (deque<int>::const_iterator it = d.begin(); it != d.end(); it++) {
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O 00 N O

10 |}
1

=

cout << *it << ;

}

cout << endl;

/ /TREIR(F

12 void test@1()

13 ({
14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33 '}
34

35 int
36

37

38

39

40

41

42 '}

deque<int> di;
for (int i = @; 1 < 10; i++)
{

d1.push_back(i);
}
printDeque(dl);
deque<int>d2;
d2 = di;
printDeque(d2);
deque<int>d3;
d3.assign(dl.begin(), di.end
printDeque(d3);
deque<int>d4;

d4.assign(10, 100);
printDeque(d4);

main() {

testol();

system("pause");

return 0;

R dequell{EE{FtESvectortElE, &

3.3.4 deque K/ME(E

INREREA :

o XfdequeBRRHIR/INHITIR(F

EREYRE:

e deque.empty(); //FIIBEEFTHT

)

NEENR
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* deque.size(); //REIBFFITRAINE

® deque.resize(num); //EFIEESRIHKE AN UM ERHERK, NLABGAMEERIE.,
IIANRERFERE, NWAREBHERKENTERRMIR.

® deque.resize(num, elem); //EFEEDRAIKEANUMERTHRERK, MllelemBEEFHME.
IIANRERRERE, NWAREBBHERKERTREMIER.

il
1 #include <deque>
2
3 void printDeque(const deque<int>& d)
4 |
5 for (deque<int>::const_iterator it = d.begin(); it != d.end(); it++) {
6 cout << *it << " "
7
8 }
9 cout << endl;
10 |}
11
12 [/ KIMERLE
13 void test@l()
14 | {
15 deque<int> di;
16 for (int 1 = ©; 1 < 10; i++)
17 {
18 dl.push_back(i);
19 }
20 printDeque(dl);
21
22 /1FIBREE AT
23 if (di.empty()) {
24 cout << "d1HZ!" << endl;
25 }
26 else {
27 cout << "dIRAZT!" << endl;
28 VB PN
29 cout << "dIBYA/NA: " << dl.size() << endl;
30 }
31
32 / | EEFHEER/N
33 dl.resize(15, 1);
34 printDeque(dl);
35
36 dl.resize(5);
37 printDeque(dl);
38 |}
39
40 int main() {
41
42 testol();



44 system("pause");
45
46 return 0;
47 |}
ISt

o dequelRBEREAIE

o FMTEREBAT --empty
o IREPTENMYL - size
o EFEEMEL - resize

3.3.5 deque IEAFNMIER

IhgehEiA

o [AdequeFEEPIENFIMFREDE

EREYRE:

FRlHIRNIRIE

® push_back(elem); ITEBRREIRII— N EUE
® push_front(elem); IITEBRRELEBIENA— R
® pop_back(); /bR eSRE— R
* pop_front(); /IR ESE— N EE

IEENBIERE:
* insert(pos,elem); //fEposfuBEIEA—" elemTRAWEN, REFEHIEIME,
® insert(pos,n,elem); //{EposfiBiEANelem#iE, FTiRENE.
e insert(pos,beg,end); //fEposfiEifEA[begend)XBHIEIRE, FTiIRENE.
o clear(); /BERENFBELIE
o erase(beg,end); //ﬂﬂJB?-[begend)IZIEUE’J*SHE B T EUERIAIE.
* erase(pos); //MifRposfBERIEUE, IREITF—MUEAIE.

#include <deque>

1
2
3 void printDeque(const deque<int>& d)
4 ({

5 for (deque<int>::const_iterator it = d.begin(); it != d.end(); it++) {
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O 00 N O

10
11
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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58

cout << *it << ;

}
cout << endl;

¥

/ | PRimtRAE

void test@1()

{
deque<int> d;
=
d.push_back(10);
d.push_back(20);
WES
d.push_front(100);
d.push_front(200);

printDeque(d);

=
d.pop_back();
es:
d.pop_front();
printDeque(d);

EN
void test@2()

{

deque<int> d;
d.push_back(10);
d.push_back(20);
d.push_front(100);
d.push_front(200);
printDeque(d);

d.insert(d.begin(), 1000);
printDeque(d);

d.insert(d.begin(), 2,10000);
printDeque(d);

deque<int>d2;

d2.push_back(1);
d2.push_back(2);
d2.push_back(3);

d.insert(d.begin(), d2.begin(), d2.end());
printDeque(d);

/ /3RR

void test@3()



60 deque<int> d;
61 d.push_back(10);
62 d.push_back(20);
63 d.push_front(100);
64 d.push_front(200);
65 printDeque(d);
66
67 d.erase(d.begin());
68 printDeque(d);
69
70 d.erase(d.begin(), d.end());
71 d.clear();
72 printDeque(d);
73  }
74
75 int main() {
76
77 //testol();
78
79 //testo2();
80
81 test@3();
82
83 system("pause");
84
85 return 0;
86 |}
87
ISt

o FRAFOIMBRIRMHAI B RIEAEE!
o Eif - push_back

o Ef -- pop_back

o SL¥R - push_front

o 3l - pop_front

3.3.6 deque ZETFEY

InaeEiA :
o Xtdeque FRIEHIRAIEFEURIE
ERENREY
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e at(int idx); //REIRS|idxFrigRIEER
e operator[];  //R[EIZRS|idxFrigAYEHE

e front(); INREIB P E— N UETTR

®  back(); /FREIFSEPRE— I EURTE
R

1 #include <deque>

2

3 void printDeque(const deque<int>& d)

4 |

5 for (deque<int>::const_iterator it = d.begin(); it != d.end(); it++) {

6 cout << *it << " "

7

8 }

9 cout << endl;

10 }

11

12 //80EFR

13 void test@1()

14 {

15

16 deque<int> d;

17 d.push_back(10);

18 d.push_back(20);

19 d.push_front(100);

20 d.push_front(200);

21

22 for (int 1 = 0; i < d.size(); i++) {

23 cout << d[i] << " ";

24 }

25 cout << endl;

26

27

28 for (int 1 = 0; 1 < d.size(); i++) {

29 cout << d.at(i) << " ";

30 }

31 cout << endl;

32

33 cout << "front:" << d.front() << endl;

34

35 cout << "back:" << d.back() << endl;

36

37 |}

38

39  int main() {

40

41 testo1();

42

43 system("pause");

44

45 return 0;

I
o)
-



g

O3 = Y

o &7 FHIE Sk dequeREHhITE, [ 1FattEaILL
o frontiREIFEEFE—IITR
e backiREIFFRRE— TR

3.3.7 deque HiFE

IhgeHEA :
o FEEXLIIdequeReSHITHEF
g8ix:

® sort(iterator beg, iterator end) //XfbegflendXBIAITEFHITHER

h:

1 #include <deque>

2 #include <algorithm>

3

4 void printDeque(const deque<int>& d)
5 [{

6 for (deque<int>::const_iterator it = d.begin(); it != d.end(); it++) {
7 cout << *it << " "

8

9 }
10 cout << endl;
11 |}

12

13 void test@1()

14 | {

15

16 deque<int> d;

17 d.push_back(10);

18 d.push_back(20);

19 d.push_front(100);

20 d.push_front(200);

21

22 printDeque(d);

23 sort(d.begin(), d.end());
24 printDeque(d);

N
vl
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26 |}

27

28 int main() {

29

30 testo1();

31

32 system("pause");
33

34 return 0;

35 |}

REE: sortEIAIEELA, FRIEELI4 algorithmBIA]

3.4 =B FET53

3.4.1 EHliER
B5ZI%EF: BFABCDE, 10MEESITE—RZIEFITY, ZREES, KBTFEFRES, BEYD.

3.4.2 SCITE

1. 8IEBRRBEF, HElvectors

2. Bfvectoraes, BUHRE—NEFE, HiTforfEIR, ATLUBI10/MESFTHFEIdequeSEEH
3. sortEiEX dequeBERF O EHIF, ERESIRED

4. dequeFERIEN—IE, RINED

5. SRE 5

A BES:
1 //EFE
2 class Person
3 |{
4 public:
5 Person(string name, int score)
6 {
7 this->m_Name = name;
8 this->m_Score = score;
9 }

=
(O
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11
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
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

string m_Name; //%4%3
int m_Score; //¥9

void createPerson(vector<Person>&v)

+;
{
{
}
}
//¥15

string nameSeed

"ABCDE";

for (int 1 = ©; 1 < 5; i++)

string name = "i%F";
name += nameSeed[i];

int score = 9;
Person p(name, score);

/ /15 EERpersonXds AZIAZ+
v.push_back(p);

void setScore(vector<Person>&v)

{

for (vector<Person>::iterator it = v.begin(); it != v.end(); it++)

{

| PETFERIDE MABldequeR e

deque<int>d;
for (int i = 0; 1 < 10; i++)
{
int score = rand() % 41 + 60; // 60 ~ 100
d.push_back(score);
}
//cout << "BEF: " << it->m_Name << " ¥J9: " << endl;
//for (deque<int>::iterator dit = d.begin(); dit != d.end(); dit++)
/74
// cout << *dit << " ";
/1%

//cout << endl;

/187
sort(d.begin(), d.end());

WESES==Ti =)
d.pop_back();
d.pop_front();

/ /B85y

int sum = 0;

for (deque<int>::iterator dit = d.begin(); dit != d.end(); dit++)
{

sum += *dit; //RIEMEERNDE



64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
9
97
98
99

100

101

102

103

105
106

BEs:

int avg = sum / d.size();

/195 WESRIRFS E

it->m_Score = avg;

¥
¥
void showScore(vector<Person>&v)
{
for (vector<Person>::iterator it = v.begin(); it != v.end(); it++)
{
cout << "HEF: " << it->m_Name << " g4 " << it->m_Score << endl;
}
}

int main() {

/ 1 BEHER T
srand((unsigned int)time(NULL));

/71, BUEESBIEF
vector<Person>v; //TFHUGTFZNEE
createPerson(v);

/ /A

//for (vector<Person>::iterator it = v.begin(); it != v.end(); it++)

/74

// cout << "R " << (*it).m Name << " EL " << (*it).m_Score << endl;
/1%

/12, B5RIEFHD
setScore(v);

//3. BRREED
showScore(v);

system("pause");

return 0;

A RERERRR(EEE, JLURFH BRI

3.5 stack® e
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3.5.1 stack BEAH#HEE

S stack2—Fse# B (First In Last Out, FILO)MEHESEE, ERE— MO

B SUETTE
SUETTE
SHETTE
SHETTE
ER T SUETLR top()

push() d()
A

terh RETRAITTERA TLABINAER, BRI EEDITA
HRPHNEIEIRA - ME push
TR HEIREIR A - % pop

FEEPRI:
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3.5.2 stack EHEQO
IheeinA : AT EBAXIMEO

FNERREL:
® stack<T> stk; /IstackRFItEIRSESCI,  stackWRAVEIAIERZ
® stack(const stack &stk); /132 T FIERREL
TE(E1R(E:
® stack& operator=(const stack &stk); V===t
HUEEEL
® push(elem); /TR IITTER
* pop(); ITINIR TR RE— TR
e top(); /FREREIRTTER
KMRE:
* empty(); IF TR R BN
e size(); /HR[EIRATA/N
l:
1 #include <stack>
2
3 //ARBREREO

4 void testol()
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5 |{
6 /1B ERE B RPFSTHEH
7 stack<int> s;
8
9 //TAREHRINTTER, UM Bt Atk
10 s.push(10);
11 s.push(20);
12 s.push(30);
13
14 while (!s.empty()) {
15 / /AT TR
16 cout << "FRITITEA: " << s.top() << endl;
17 / FRHIETRITER
18 s.pop();
19 }
20 cout << "FRAIR/INA: " << s.size() << endl;
21
22 '}
23
24 int main() {
25
26 testo1();
27
28 system("pause");
29
30 return 0;
31 |}
ISR
* A#& --push
o W& --pop

o JREHLIR --- top
o FHrLERA/ AT --- empty
o IREIMKK/N - size

3.6 queue &S
3.6.1 queue EAXELE

BEE: Queuel—FhSeiSFe(First In First Out, FIFO)MEIESSE, BERMNEHA
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push()
BAFIA 1]

back() =

BAZIBRERIF A —tmiriETTER, B —imishRts

BAZIsR REBASLAIBARA AT LABONRER, BRI EIRGITA
BAZIRHEGEEFRT - ABA push

BAZIeR LHEGEFRS - tHRA pop

EEFEIIL:




3.6.2 queue FEHIEO

ThREiGA: HBRREBIRIINEDO

KIIERREY

® queue<T> que; /1queueSRFENEESEIL, queueXISRABRAMNER/R

® queue(const queue &que); /13RS REL
M {1824 -

® gueue& operator=(const queue &que); /B SESIRER
HRTFEN:

® push(elem); II{EBNERIITTER

® pop(); I INASKFBRRE— MR

® back(); /FREIRE—NTE

e front(); /NREIFE—TTER
KIMRE:

* empty(); A MR R BN

o size(); /FREFAIAN
il

1 #include <queue>

2 #include <string>

3 class Person

4 |{

5 public:

6 Person(string name, int age)

7 {

8 this->m_Name = name;

9 this->m_Age = age;

10 }

11

12 string m_Name;

13 int m_Age;

14 | };

15

16 void testol() {

17

18 //BVEEBAF

19 queue<Person> q;

20

21 / | R

22 Person pl("E{E", 30);

23 Person p2("#MEZ", 1000);

24 Person p3("¥&/\AL", 900);

25 Person p4("i{E", 800);
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26
27 //TERAFIRERINTTER  ABARER(E

28 q.push(pl);
29 q.push(p2);
30 q.push(p3);
31 q.push(p4);
32
33 /IAFIRIRENERRS, BEASHEHENIAIE)
34 while (!q.empty()) {
35 / /BB TTER
36 cout << "BASLITE-- WHR: " << q.front().m_Name
37 << " EERS: << g.front().m_Age << endl;
38
39 cout << "PAEITE-- WH: " << g.back().m_Name
40 << " HERS: " << g.back().m_Age << endl;
41
42 cout << endl;
43 //3EHSTTER
44 q.pop();
45 }
46
47 cout << "BABUR/IINA: " << q.size() << endl;
48 |}
49
50  int main() {
51
52 testol1();
53
54 system("pause");
55
56 return 0;
57 |}
R
e ABA -—-push
e WHEA --pop

e JREIRALITE - front

e REBAEITTE --- back

o HHARENZT ---empty
o JREIRAFIK/N - size



3.7 list&s2
3.7.1 listEE S

IhEE: KR et
gk (list) B—FWIEFMESRIT LIRESRIRMEENS, SURTRNZEINF 2B R PAETHEESTIRY

HERAVAERL: HERE—RIIGERAER

FERRVAN: — P EEEEIETRIEIER, B R T ERbirofasHE

STLARAYHERR— W EERER

push_front() push_back()
front() gESS back()
data data data data
pop_back()
null «— prev prev prev prev
next next next next —null
pop_front()
begin() insert() end()

AT HERNFESAARESNRETE, FHERIisthRNERRRHRRIER, BTW@ERSR

listh9ffr:

o RAMSHEHENE, FAREMAFREMNZH
o HERPUTIENOMPRRIE+TIE, B85 EIA, FHEERNKETR

listAYERe :
o {ERRIE, (BETHEGEER) F18E (BH) EIMESERAK
ListB—NEENMR, BRI EEAIER/RElistE B8R, XTEvector@A Az,
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=V

[y =

STLHListflvectorE@A MR EHERANTRE, SBMHS

3.7.2 listidiSEREL

Thiesid:
o BUEElistAEs
ERERE:
* list<T> 1st; /istR FAR FAtEARSE LI, XS AVBNIA ISR/ -
* list(beg,end); I1HSEREE beg, end)XBEIFRITTRIENLELRS,
* list(n,elem); IIKSIEREE N NelemiBENEARS,
e list(const list &lst); /13 TUFRERR SN,
h:
1 #include <list>
2
3 void printList(const list<int>& L) {
4
5 for (list<int>::const_iterator it = L.begin(); it != L.end(); it++) {
6 cout << *it << " "
7 }
8 cout << endl;
9 |}
10
11 void testol()
12 1 {
13 list<int>L1;
14 L1.push_back(10);
15 L1.push_back(20);
16 L1.push_back(390);
17 L1.push_back(49);
18
19 printList(L1);
20
21 list<int>L2(L1.begin(),L1l.end());
22 printList(L2);
23
24 list<int>L3(L2);
25 printList(L3);
26
27 list<int>L4(10, 1000);
28 printList(L4);
29 |}

w
(O]
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31 int main() {

32

33 testo1();

34

35 system("pause");
36

37 return 0;

38 |}

REE: listtiEnNEEM/LNSTLERERS, RGERERR

3.7.3 list MH{EFN3SIR
ThaekEA :
o RlistARHTHE, LARIRIstERS
EREIIRE.:
* assign(beg, end); /1% [beg, end)X[AFRIEIEE NIHEBELDT S,
e assign(n, elem); /1EnPelemZBENREBELAS.
e 1list& operator=(const list &lst); /I B ESIRER
e swap(lst); 11EIstSRGHTR T,
h:
1 #include <list>
2
3 void printList(const list<int>& L) {
4
5 for (list<int>::const_iterator it = L.begin(); it != L.end(); it++)
6 cout << *it << " "5
7 }
8 cout << endl;
9 |}
10
11 //T(E R
12 void test@1()
13 {
14 list<int>L1;
15 L1.push_back(10);
16 L1.push_back(20);
17 L1.push_back(30);
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70

L1.push_back(49);
printList(L1);

/ /W8
list<int>L2;
L2 = L1;
printList(L2);

list<int>L3;
L3.assign(L2.begin(), L2.end());
printList(L3);

list<int>L4;
L4.assign(10, 100);
printList(L4);

es::
void test@2()

{

int

list<int>L1;

L1.push_back(10);
L1.push_back(20);
L1.push_back(390);
L1.push_back(49);

list<int>L2;
L2.assign(10, 100);
cout << "ZIMERT: "
printList(L1);
printList(L2);

<< endl;

cout << endl;
L1.swap(L2);
cout << "ATHRF: " << endl;

printList(L1);
printList(L2);

main() {

//testo1();

test02();

system("pause");



71 return 0;
72 |}

R st EFNSSHAR FRES RIBIZ RN A

3.7.4 list KIMEE

IngeEiA :
o XlistAREHIA/INEITIRIE
ERENREY :

o size(); /REIFREFITERAINEL

o empty(); /FIIBREBNT

* resize(num); /EFHEERBKENNUM, BRBETK, NUEMEEFTINE.
IMNRBFLRE, NREBHEFKERTTERMIR,

® resize(num, elem); //EFIEERH/AIKE AnUM, EBHFTK, NUllelemBEEFHUE.,
IIANREEER, NKEBHEFKENTREREMR,

a R
1 #include <list>
2
3 void printList(const list<int>& L) {
4
5 for (list<int>::const_iterator it = L.begin(); it != L.end(); it++) {
6 cout << *it << " ";
7 }
8 cout << endl;
9 |}
10
11 [/ RINE(E
12 void testol()
13 {
14 list<int>L1;
15 L1.push_back(10);
16 L1.push_back(20);
17 L1.push_back(39);
18 L1.push_back(490);
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20 if (L1.empty())
21 {
22 cout << "L1HZE" << endl;
23 }
24 else
25 {
26 cout << "LIRAFT" << endl;
27 cout << "LIAGAR/NA: " << Ll.size() << endl;
28 }
29
30 / | EEFHEER/N
31 Ll.resize(10);
32 printList(L1);
33
34 Ll.resize(2);
35 printList(L1);
36 |}
37
38 int main() {
39
40 testo1();
41
42 system("pause");
43
44 return 0;
45 |}
ISR

o FHRENZT ---empty
o JREITTEMR - size
o EFIBENEL - resize

3.7.5 list SHEANFNMIESR
ThieHEik

o XHlistZEEHHTEIRAOEAFOIMIRS
ERENIRE

e push_back(elem),/fEFEREEBIIN—TTER

e pop_back(),/MFrBEPRE— TR

e push_front(elem),/fEFEFLIBA—NTTR

 pop_front();// \NEEEFFLBRE—NITR

e insert(pos,elem);//fEposfuEifelemTRAVEN, IREFEIERIME.,
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insert(pos,n,elem);//fEposfiuEIFEAN N elem#EEE, TTIREWE,
insert(pos,beg,end);//fEposfuEfEAN[beg end)XEIHVEHE, FTREIE.
clear();//FEFRBSRIRTBEURE
erase(beg,end);//filk[beg,end)X[ERIEWE, IREIT—PMEUEAIE.
erase(pos);//MilrposiIERIEYE, REITF—PMEUBHINE.
remove(elem);//MIREEEFATB Selem{BELEHITE.

-

O 00 N O L1 »h W N B

A P W W W W W W W W W W NDNDNDNMNNDNDDNMDNMNDNDDNDMDNNRPRRRPRRRPRERERRRPRPRPR
R ® OV 00 N O U1 A W N P O®©® OO N O UL D WDNRFRP O O WOWNO VDM WDNERPRO

I
N

#include <list>

void printList(const list<int>& L) {

for (list<int>::const_iterator it = L.begin(); it != L.end(); it++)
cout << *it << " ";
¥
cout << endl;
}
/ AN
void test@1()
{

list<int> L;

// YA
L.push_back(10);
L.push_back(20);
L.push_back(30);
WES
L.push_front(100);
L.push_front(200);
L.push_front(300);

printList(L);

/ / EEf
L.pop_back();
printList(L);

/ /3L
L.pop_front();
printList(L);

/138N

list<int>::iterator it = L.begin();
L.insert(++it, 1000);

printList(L);

/ /AR
it = L.begin();
L.erase(++it);

printList(L);



44 /1788
45 L.push_back(10000);
46 L.push_back(10000);
47 L.push_back(10000);
48 printList(L);
49 L.remove(10000);
50 printList(L);
51
52 //iE%=
53 L.clear();
54 printList(L);
55 |}
56
57 int main() {
58
59 testol();
60
61 system("pause");
62
63 return 0;
64 |}
ISt
o iR - push_back
o Effl --- pop_back
o LR - push_front
o Ll --- pop_front
o AN --—-insert
o fflpR --- erase
o R ---remove
e BT ---clear
3.7.6 list £UE{FHY
ThREREIA :

o XlistARRPEIEHITFE

ERENREY :
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® front(); /IREIE—NTTE.

e back(); /NRERE—1NTTER.
h:
1 #include <list>
2
3 //EEEE
4 void testol()
5 [{
6 list<int>L1;
7 L1.push_back(10);
8 L1.push_back(20);
9 L1.push_back(390);
10 L1.push_back(49);
11
12
13 //cout << L1.at(@) << endl;//$BIR AziFatihinlEUE
14 //cout << L1[@] << endl; //f8iR AIF[1HVAEEUE
15 cout << "EE—ITEN: " << Ll.front() << endl;
16 cout << "ERE—IJTEN: " << Ll.back() << endl;
17
18 //1istBRBRAEREEENEENES, ASHFEHIAE
19 list<int>::iterator it = L1l.begin();
20 //it = it + 1;//481R, AALABKERIE), BRERE+1
21}
22
23 int main() {
24
25 test01();
26
27 system("pause");
28
29 return 0;
30 |}
31
a4t

10N .

o listFEEPAA UL 1aE atF I iHIREYE
e REIFE—NITER - front
o IREITZFE—1JTE --- back

3.7.7 list FAEFNHERE
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ThREHER
o BARBPHTERE, UNEEETRSIRHITHEF
EREYRE:

e reverse(); //RELHER
* sort(); 1155RAER

il
1 void printList(const list<int>& L) {
2
3 for (list<int>::const_iterator it = L.begin(); it != L.end(); it++) {
4 cout << *it << " ";
5 ¥
6 cout << endl;
7 '}
8
9 bool myCompare(int vall , int val2)
10 {
11 return vall > val2;
12 |}
13
14 //REEFIHEE
15 void testo1()
16 {
17 list<int> L;
18 L.push_back(90);
19 L.push_back(30);
20 L.push_back(20);
21 L.push_back(70);
22 printList(L);
23
24 /| REEEENTTR
25 L.reverse();
26 printList(L);
27
28 / /5
29 L.sort(); //BRARSHERERIN M/NFIX
30 printList(L);
31
32 L.sort(myCompare); //3EEHMNI, MAZIN
33 printList(L);
34}
35
36 int main() {
37
38 testol();
39
40 system("pause");

B
=



42 return 0;
43 |}

gagE

==

o Zf& --reverse
o HEFE -—sort (ERRERE)

3.7.8 HERZRAI
UL KPersonEENEURKEUMTHIF, PersonBIAIS. Fit.
HEFFHII: SRRREEIRIHTHS, MR RS ST

il
1 #include <1list>
2 #include <string>
3 class Person {
4 public:
5 Person(string name, int age , int height) {
6 m_Name = name;
7 m_Age = age;
8 m_Height = height;
9 }
10
11 public:
12 string m_Name; //{4%&
13 int m_Age; /1R
14 int m_Height; //B&5
15 | };
16
17
18 bool ComparePerson(Person& pl, Person& p2) {
19
20 if (pl1.m_Age == p2.m_Age) {
21 return pl.m_Height > p2.m_Height;
22 }
23 else
24 {
25 return pl.m_Age < p2.m_Age;
26 }
27
28 |}

N
(o]
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30 void test@l1() {

31
32 list<Person> L;
33
34 Person pl("XI&", 35 , 175);
35 Person p2("E#", 45 , 180);
36 Person p3("#MY", 40 , 170);
37 Person p4("BX=", 25 , 190);
38 Person p5("3K K", 35 , 160);
39 Person p6("x34", 35 , 200);
40
41 L.push_back(pl);
42 L.push_back(p2);
43 L.push_back(p3);
44 L.push_back(p4);
45 L.push_back(p5);
46 L.push_back(p6);
47
48 for (list<Person>::iterator it = L.begin(); it != L.end(); it++) {
49 cout << "PEFZ: " << it->m_Name << " . " << it->m_Age
50 << " BE: " << it->m_Height << endl;
51 }
52
53 CoUt << Mmmmm oo " << endl;
54 L.sort(ComparePerson); //HfF
55
56 for (list<Person>::iterator it = L.begin(); it != L.end(); it++) {
57 cout << "HERE: " << it->m_Name << " S " << it->m_Age
58 << " BE: " << it->m_Height << endl;
59 }
60 |}
61
62 int main() {
63
64 testol();
65
66 system("pause");
67
68 return 0;
69 |}
B

o WTEENEIERE, YWREEEHFMAN, SNmERAENTHTHR
o SHHAFRRERFAN ELHHTIREBRNHE, FAAEx



3.8 set/ multiset 5=

3.8.1 setEFILE

@
o FIETERHSTHENTBEHEF

+E:
o set/multisetETFXREANREE, KESHEHAZRICI,

setfllmultisetX3l:

o setARIFRSTEESNTTE
o multisetRIF R PEEENTR

3.8.2 setiai&FIMRIE
THESHNAR : BliEsetee LR ItE

i
®  set<T> st; [1BRINFEIERREY -
® set(const set &st); /12 RIS RREL
MH{E:
® set& operator=(const set &st); //EEHESIEER
il
1 #include <set>
2
3 void printSet(set<int> & s)
4 ({
5 for (set<int>::iterator it = s.begin(); it != s.end(); it++)
6 {
7 cout << *it << " "
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9 cout << endl;

10 |}
11
12 //¥SiE0E
13 void test@1()
14 | {
15 set<int> s1;
16
17 sl.insert(10);
18 sl.insert(30);
19 sl.insert(20);
20 sl.insert(40);
21 printSet(sl);
22
23 / /PGS
24 set<int>s2(sl);
25 printSet(s2);
26
27 //TE{E
28 set<int>s3;
29 s3 = s2;
30 printSet(s3);
31}
32
33 int main() {
34
35 testol1();
36
37 system("pause");
38
39 return 0;
40 |}

£ 4

=/ .

o setBFIBAZUYERTAinsert
o setBEENSIRNEIRSEHF

3.8.3 setX/VF3ZiR
Tgestid :

o FitsetFEEA/NARIK Mot BES
ERENIRE:

° size(); /HREIEEFITTEREAEE
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* empty(); IFIBFREERB AT
* swap(st); //IRIERMNESDES

AR
1 #include <set>
2
3 void printSet(set<int> & s)
4 |
5 for (set<int>::iterator it = s.begin(); it != s.end(); it++)
6 {
7 cout << *it << " "
8 }
9 cout << endl;
10 }
11
12 //KIN
13 void testol()
14 | {
15
16 set<int> si;
17
18 sl.insert(10);
19 sl.insert(30);
20 sl.insert(20);
21 sl.insert(40);
22
23 if (sl.empty())
24 {
25 cout << "s1HZ" << endl;
26 }
27 else
28 {
29 cout << "SIFAZE" << endl;
30 cout << "sIHUR/NA: " << sl.size() << endl;
31 }
32
33 |}
34

35 //%He
36  void test@2()

37 ||

38 set<int> si;
39

40 sl.insert(10);
41 sl.insert(30);
42 sl.insert(20);
43 sl.insert(40);
44

45 set<int> s2;
46

47 s2.insert(100);

48 s2.insert(300);



49 s2.insert(200);

50 s2.insert(400);
51
52 cout << "ZHERT" << endl;
53 printSet(sl);
54 printSet(s2);
55 cout << endl;
56
57 cout << "ATHAF" << endl;
58 sl.swap(s2);
59 printSet(s1);
60 printSet(s2);
61 |}
62
63 int main() {
64
65 //testol();
66
67 test02();
68
69 system("pause");
70
71 return 0;
72 |}
:L\,\%:

o FitK/IN - size
o HBIREANZ --empty
o IMAFE - swap

3.8.4 setiE \NFOMIFS
INEERA
o setBFESHHTIENAEUEFIMIISEEE

EREYRE:

e insert(elem); ITERSEIHIENTE.
* clear(); IERRFRBITE
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® erase(pos); /HHERpoSIERESFITERYITER, IREI T— N TRAEN RS,
® erase(beg, end); //MBRX[E[beg end)BFTETTER , REI T —NTHRANEES.

e erase(elem); /AR ENelemiYTTE=,
il

1 #include <set>

2

3 void printSet(set<int> & s)

4 ({

5 for (set<int>::iterator it = s.begin(); it != s.end(); it++)

6 {

7 cout << *it << " ",

8 }

9 cout << endl;

10 |}

11

12 //AENFOMRR

13 void test@1()

14 | {

15 set<int> s1;

16 /15N

17 sl.insert(10);

18 sl.insert(30);

19 sl.insert(20);

20 sl.insert(40);

21 printSet(sl);

22

23 / /BB

24 sl.erase(sl.begin());

25 printSet(sl);

26

27 sl.erase(30);

28 printSet(sl);

29

30 hi=ic=

31 //sl.erase(sl.begin(), sl.end());

32 sl.clear();

33 printSet(s1);

34 |}

35

36 int main() {

37

38 testol();

39

40 system("pause");

41

42 return 0;

43 |}



e RN --—-insert
o MB& --- erase

o &FF --clear

3.8.5 set&EH &It
TheEssA :

o XsetFRRHITEHEUELARFIHEGE
EREIIRE.:

* find(key); /I EkkeyRBFEEFE, REIZBAITTRANENSE, EAFE, RESset.end();

e count(key); 11551+ keyBITTENE]
R

1 #include <set>

2

3/ /Bt

4 void testol()

5

6 set<int> si;

7 /138N

8 sl.insert(10);

9 sl.insert(30);

10 sl.insert(20);

11 sl.insert(40);

12

13 /158X

14 set<int>::iterator pos = sl1.find(390);

15

16 if (pos != sl.end())

17 {

18 cout << "HEITICE : " << *pos << endl;

19 }

20 else

21 {

22 cout << "FREEITTE" << endl;

23 }

24

25 /15t

26 int num = sl.count(30);

27 cout << "num = " << num << endl;

N
00
-
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30 int main() {
32 test01();
34 system("pause");

36 return 0;

B

o B --- find (REIKIEIERES)
o Fit --- count (XFFset, LEERFA0EZE)

3.8.6 setflmultisetX3!
F38#F:

o EiEsetFImultisetfX
X35l:

o setAAILUBANEEEYE, mmultisetaTLA
o setiEAUIENRENSREBAER, ZRENEBHIN
o multisetASIENEIR, FLLTLUEBAESEIE

5

1 #include <set>

2

3 //setfimultisetX%l

4 void testol()

5 |{

6 set<int> s;

7 pair<set<int>::iterator, bool> ret = s.insert(10);
8 if (ret.second) {

9 cout << "FE—IRIBARKIO!" << endl;
10 }
11 else {
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12 cout << "SFE—IRIBALMI!" << endl;

13 }
14
15 ret = s.insert(10);
16 if (ret.second) {
17 cout << "EBIIRIBEABIO!" << endl;
18 }
19 else {
20 cout << "SBIIRIBALMI" << endl;
21 }
22
23 //multiset
24 multiset<int> ms;
25 ms.insert(10);
26 ms.insert(10);
27
28 for (multiset<int>::iterator it = ms.begin(); it != ms.end(); it++) {
29 cout << *it << " ";
30 }
31 cout << endl;
32}
33
34 int main() {
35
36 testo1();
37
38 system("pause");
39
40 return 0;
41 }
B4

o MRAFRVHENESHYETLIFFset
o RFEBMAESHEFIAmultiset

3.8.7 pairX3HelE
Thiesid:

o RXSHIMAIEGE, FIRXIERILUREFNEE

AHeIERR:

® pair<type, type> p ( valuel, value2 );
® pair<type, type> p = make_pair( valuel, value2 );
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xf5:

O 00 N OO U1 h W N BB

Ll el e =
i A W N R O

16

10N

ﬁﬁgg:

#include <string>

/ I 3TEBIFE
void testo1()

{

int

pair<string, int> p(string("Tom"), 20);
cout << "HF: " << p.first << " S " << p.second << endl;

pair<string, int> p2 = make_pair("Jerry", 10);

cout << "R " << p2.first << " F#H: " << p2.second << endl;
main() {

testol1();

system("pause");

return 0;

PIF 7S ZUERRT LABIEERG4H, iCfE—FBEDAT

3.8.8 set&a3HEF
FJ B

o setBEIIARFFRANANNEIK, EEMEBEEHEFRN
FERAR:

o FIRRHERE, AJLABGERIRFRAN

Tfl— setFIRAEEIERE

1

#include <set>
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2

3 class MyCompare

4 |

5 public:

6 bool operator()(int vi, int v2) {
7 return vl > v2;

8 }

9 %
10 void test@1()
11 | {
12 set<int> s1;
13 sl.insert(10);

14 sl.insert(490);

15 sl.insert(20);

16 sl.insert(30);

17 sl.insert(50);

18

19 / TERAMINEIR

20 for (set<int>::iterator it = sl.begin(); it != sl.end(); it++) {
21 cout << *it << " "
22 }

23 cout << endl;

24

25 / IAEEHEFHI

26 set<int,MyCompare> s2;
27 s2.insert(10);

28 s2.insert(40);

29 s2.insert(20);

30 s2.insert(30);

31 s2.insert(50);

32

33 for (set<int, MyCompare>::iterator it = s2.begin(); it != s2.end(); it++) {
34 cout << *it << " "
35 }

36 cout << endl;

37 '}

38

39  int main() {
40
41 testo1();
42
43 system("pause");
44
45 return 0;
46 |}

REE: MRHREFTLAEE set B RsAIHEFALN

T setFHREE N EIRESE

1 #include <set>
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#include <string>

class Person

{
public:
Person(string name, int age)
{
this->m_Name = name;
this->m_Age = age;
}
string m_Name;
int m_Age;
¥
class comparePerson
{
public:
{
/ RREFRHITHER  IEF
return pl.m_Age > p2.m_Age;
}
¥
void test@1()
{
set<Person, comparePerson> s;
Person p1("XI&E", 23);
Person p2("X3", 27);
Person p3("3KK", 25);
Person p4("®XZ=", 21);
s.insert(pl);
s.insert(p2);
s.insert(p3);
s.insert(p4);
for (set<Person, comparePerson>::iterator it
{
cout << "HFZ: "
}
}
int main() {
testol();

bool operator()(const Person& pl, const Person &p2)

system("pause");

return 0;

<< it->m_Name << " FEf4:

s.begin(); it != s.end(); it++)

<< it->m_Age << endl;



MNTEENEIERE, setESEHIFANA AT LUENEGE

3.9 map/ multimap&zss
3.9.1 mapEFHEE

@

e mapHFrETTEEZEpair
o pairhE—\TtEkey (BE) , ERIRSHWER, F-1jtxAvalue (LH)
o FFETTRESIRIETRNEERTHF

AAE:
o map/multimapBTXREXNEER, KESMEMA "L,
o FILUMRIEkeyEREK S valueld

map#lmultimapE3l:

* mapARITSRPEESkeyETR
e multimapfiFaes B ESkeyBITER

3.9.2 maptEiE&EHHE

Thiesi:
o XmapBeRH TG ERERE
ERERE:
Bis:
® map<Tl, T2> mp; /ImapERIAIIE RS
* map(const map &mp); 1138 SIS R EL
it :

® map& operator=(const map &mp); //BEEESERER

x=f5:

1 #include <map>
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2
3 void printMap(map<int,int>&m)
4 |
5 for (map<int, int>::iterator it = m.begin(); it != m.end(); it++)
6 {
7 cout << "key = " << it->first << " value = " << it->second << endl;
8 }
9 cout << endl;
10 |}
11
12 void testol()
13 |
14 map<int,int>m; //ZRIANIE
15 m.insert(pair<int, int>(1, 10));
16 m.insert(pair<int, int>(2, 20));
17 m.insert(pair<int, int>(3, 390));
18 printMap(m);
19
20 map<int, int>m2(m); //#ENHEE
21 printMap(m2);
22
23 map<int, int>m3;
24 m3 = m2; //MRE
25 printMap(m3);
26 |}
27
28 int main() {
29
30 testo1();
31
32 system("pause");
33
34 return 0;
35 |}
REE: mapFFiBTTREEMXIHI, AASUERRERERYAE
3.9.3 mapX/MI3ziR
Thgestid :

o FiTmapBREER/NARIRMapAEs

7

EREUREY :
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I
Ui

size(); /REIREEFTTTERAEE
empty(); IF I EREREBNT
swap(st); /AN ESHR

#include <map>

void printMap(map<int,int>&m)

{
for (map<int, int>::iterator it =
{
cout << "key = " << it->first
¥
cout << endl;
}
void test@1()
{
map<int, int>m;
m.insert(pair<int, int>(1, 10));
m.insert(pair<int, int>(2, 20));
m.insert(pair<int, int>(3, 30));
if (m.empty())
{
cout << "mAZE" << endl;
}
else
{
cout << "mANHZE" << endl;
cout << "mAgKR/NA: ¢
¥
¥
es::

void test02()

{

map<int, int>m;

m.insert(pair<int, int>(1, 10));
m.insert(pair<int, int>(2, 20));
m.insert(pair<int, int>(3, 390));

map<int, int>m2;

m2.insert(pair<int, int>(4, 100));
m2.insert(pair<int, int>(5, 200));
m2.insert(pair<int, int>(6, 300));

cout << "ATHABI" << endl;

printMap(m);

m.begin(); it != m.end(); it++)

<< value = << it->second << endl;

<< m.size() << endl;



46 printMap(m2);

47
48 cout << "ATHRF" << endl;
49 m.swap(m2);
50 printMap(m);
51 printMap(m2);
52 |}
53
54 int main() {
55
56 testo1();
57
58 test02();
59
60 system("pause");
61
62 return 0;
63 |}
ISte

o BRI\ ---size
o FMTREEANZT ---empty
o A - swap

3.9.4 mapiE IS
ThEEHR :
o MapHEEHHTIE NSRS AIE

ERENIRE
e insert(elem); ITERSEHIENTTE.
e clear(); /BRI TTR
® erase(pos); /IHIBRposIEESFTIERYTER, IREI F— N TRAEN RS,
e crase(beg, end); //MBRX|E[begend)FFETTE , REIF— N TEAEAEE.
* erase(key); /bR E S HEIkeyBITTER.
h:
1 #include <map>
2

w

void printMap(map<int,int>&m)

4 |{
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O 00 N o un

10
11
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
39
40
41
42
43
44
45
46

SV

==

for (map<int, int>::iterator it = m.begin(); it != m.end(); it++)

{

cout << "key = " << it->first <<

}

cout << endl;

void test@1()

{

int

/138N

map<int, int> m;

//B—FENTTR
m.insert(pair<int, int>(1, 10));
//B_FHEEATR

m.insert(make_pair(2, 20));

//B=MENTR
m.insert(map<int, int>::value_type(3, 30));

//BIIFENTT R
m[4] = 40;
printMap(m);

/ /AR
m.erase(m.begin());

printMap(m);

m.erase(3);
printMap(m);

//iE=
m.erase(m.begin(),m.end());
m.clear();

printMap(m);

main() {

testol1();

system("pause");

return 0;

e mapiEABLTRE, iICEE—RIA]

AN - insert
kR --- erase

BE - clear

value =

<< it->second << endl;



3.9.5 mapE#HHFit

ke :
o YmapBeRH TEREUELIRFIHGE
EREIIRE:
* find(key); 1B keyRBFEAFE, REZEITRANENSS, EAFE, REset.end();
e count(key); 11551 keyBITC RN Y
h:
1 #include <map>
2
3/ /BT
4 void testol()
5
6 map<int, int>m;
7 m.insert(pair<int, int>(1, 10));
8 m.insert(pair<int, int>(2, 20));
9 m.insert(pair<int, int>(3, 390));
10
11 /18
12 map<int, int>::iterator pos = m.find(3);
13
14 if (pos != m.end())
15 {
16 cout << "HE|TICE key = " << (*pos).first << " value = " << (*pos).second << endl;
17 }
18 else
19 {
20 cout << "TRIRFITTE" << endl;
21 }
22
23 /15t
24 int num = m.count(3);
25 cout << "num = " << num << endl;
26 |}
27
28 int main() {
29
30 testol();
31
32 system("pause");
33
34 return 0;

w
(V2 )
[
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a4+

V3= = )

o B - find (REAZIENDR)
e %t - count (¥Fmap, ERK0FKET)

3.9.6 mapREHE
ZIB8HxR:
o MapBEEBAHEREHIN iBkeyEHHT WINBIAHER, SRUMTX SRR

EFERAR:
o FURRMAEREL, TTLABCETHERAINY

h:
1 #include <map>
2
3 class MyCompare {
4 public:
5 bool operator()(int vi, int v2) {
6 return vl > v2;
7 }
8 |};
9
10 void testol()
11 {
12 /1 BRANNEIKHER
13 / /R ERE T KRN
14 map<int, int, MyCompare> m;
15
16 m.insert(make_pair(1, 10));
17 m.insert(make_pair(2, 20));
18 m.insert(make_pair(3, 30));
19 m.insert(make_pair(4, 40));
20 m.insert(make_pair(5, 50));
21
22 for (map<int, int, MyCompare>::iterator it = m.begin(); it != m.end(); it++) {
23 cout << "key:" << it->first << " value:" << it->second << endl;

N
~
-
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25 |}
26 int main() {

28 test01();
30 system("pause");

32 return 0;

7

S

o FRHEREHFAILEEEMapA IR
o WTBEEMEIERE, mapREiEERFAN Fsetasg

3.10 - R THH
3.10.1 EpfA

* NESXRBETI0ONMRT (ABCDEFGHI) , 108RTHALRTZE, TEIFRRTEIRMEBIITIE
o RTEREA:HE THRAN, #PInA: R =KX K

o [BHLE10RRTHECER MTHR

o BEiImultimap#HiTERERYEN key(EBi)HwS) value(RT)

s SDERIETRRIER

3.10.2 SCHI

1. BIE108RT, BEIvectorsh

2. B[hvectoraes, BNHBNRT, H#HTHINSAE

3. pEE, BRIFNVmSIERkey, BRRTIEAvalue, BMAZImultimapZesH
4. DEIETRRIER

37l e R

#include<iostream>
using namespace std;
#include <vector>
#include <string>
#include <map>

#include <ctime>

N oo v hwN R
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10
11
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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60

/*

- NESKIBETT10MNRT (ABCDEFGHIY) |, 10BRTHANTIZE, FEERRTEIRERILIE
- RIERES: W8 TEAR; oA =K. =R AR

- FEtl4G 108 R THECHR JFITE

- BiImultimapHTEEAUEN key (BB )wS) value(RTI)

- DENIERRTIER

*/

#define CEHUA ©
#define MEISHU 1
#tdefine YANFA 2

class Worker

{

public:
string m_Name;
int m_Salary;

b

void createWorker(vector<Worker>&v)

{
string nameSeed = "ABCDEFGHIJ";
for (int 1 = ©; 1 < 10; i++)
{
Worker worker;
worker.m_Name = "ZT";
worker.m_Name += nameSeed[i];
worker.m_Salary = rand() % 10000 + 10000; // 10000 ~ 19999
/ IERTHNEIEREH
v.push_back(worker);
}
}
//RIH4HE
void setGroup(vector<Worker>&v,multimap<int,Worker>&m)
{
for (vector<Worker>::iterator it = v.begin(); it != v.end(); it++)
{
/ [ FEERBNER )RS
int deptld = rand() % 3; // 0 1 2
/I BRITBAEISEH
//keyEBi )4mS, valueB/RRT
m.insert(make_pair(deptId, *it));
}
}
void showWorkerByGourp(multimap<int,Worker>&m)
{
// @ A B C 1 D E 2 [F® coo
cout << "EERIERIT: " << endl;



61
62
63
64
65
66

67
68
69
70
71
72
73
74
75
76

77
78
79
80
81
82
83
84
85
86

87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

110

multimap<int,Worker>::iterator pos = m.find(CEHUA);
int count = m.count(CEHUA); // FeitE{RAZL
int index = 9;
for (; pos != m.end() && index < count; pos++ , index++)
{
cout << "W : " << pos->second.m _Name << " T#: " << pos->second.m_Salary <<
endl;
¥
COUTICHR LR L L ELELELE " << endl;
cout << "FEAREZRIT: " << endl;
pos = m.find(MEISHU);
count = m.count(MEISHU); // SaitE{RAZL
index = 0;
for (; pos != m.end() && index < count; pos++, index++)
{
cout << "W : " << pos->second.m _Name << " T#: " << pos->second.m_Salary <<
endl;
¥
GO LR UL ELELELE " << endl;
cout << "BAAREBIT: " << endl;
pos = m.find(YANFA);
count = m.count(YANFA); // FEitEARAZL
index = 9;
for (; pos != m.end() && index < count; pos++, index++)
{
cout << "W : " << pos->second.m Name << " T#: " << pos->second.m_Salary <<
endl;
¥
¥
int main() {

srand((unsigned int)time(NULL));

/71, BIERT
vector<Worker>viorker;
createWorker (viWorker);

//2. RID4HE
multimap<int, Worker>mWorker;
setGroup(viWorker, mWorker);

//3. DHERET
showWorkerByGourp (mWorker) ;

/11K

//for (vector<Worker>::iterator it = vWorker.begin(); it != vWorker.end(); it++)

/74

// cout << "#F: " << it->m_Name << " TI&: " << it->m_Salary << endl;



111 //}

112

113 system("pause");
114

115 return 0;

116 |}

B

o LHIELUBRENAFE, FLIERAmap 8 multimap

4 STL- ERENIR

4.1 BEXIR

4.1.1 BHEWSES
B

o EHRMERIREGIER, ENRERHEHNR
o HREMREAEIAION, THKUREER, BIBEL

+H:
RETISRIFRENZE— N, F2— RS

4.1.2 REXIR(ER
5=

o REXIREREAR, FULMGEBERAGIERER JLESE, TLEIREIE
o REXSBHEBRAIMS, BENKALEECHRE
o REIRAILUEASEUER

p:
1 #include <string>
2
3 //1, REISREERN, TUGEEREEERER, TLESH, JUEREE
4 class MyAdd
5 [{
6 public :
7 int operator()(int vi,int v2)
8 {
9 return vl + v2;
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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

void test@1()

{
MyAdd myAdd;
cout << myAdd(10, 10) << endl;

//2. BEESRALEECHRS
class MyPrint

{
public:
MyPrint()
{
count = 0;
¥
void operator()(string test)
{
cout << test << endl;
count++; //GFIHERIRE]
}
int count; //AEECHVIRE
s
void test02()
{
MyPrint myPrint;
myPrint("hello world");
myPrint("hello world");
myPrint("hello world");
cout << "myPrinti@FIRELA: " << myPrint.count << endl;
¥

//3. REISROILUEASEIEE
void doPrint(MyPrint &mp , string test)

{
mp(test);
b
void test@3()
{
MyPrint myPrint;
doPrint(myPrint, "Hello C++");
}

int main() {
//testo1();
//testo2();

test03();

system("pause");

return 0;



o (PRBEFFERE, TLUFASERITEE.

4.2 i8id

4.2.1 {BiAHEE

IR [E]bool ZERIR R EFR /TiBiR
R operator()EZ—128, BBA—TiBA
SR operator(EZRMNSEL, BPAN—ITiBRA

B
[ ] [ ] [ ] ?‘?

4.2.2 —TigiA
h:
1 #include <vector>
2 #include <algorithm>
3
4 //1.—TTiEiE
5 struct GreaterFive{
6 bool operator()(int val) {
7 return val > 5;
8 }
9 b
10
11 void testo1() {
12
13 vector<int> v;
14 for (int 1 = ©; 1 < 10; i++)
15 {
16 v.push_back(i);
17 }
18
19 vector<int>::iterator it = find_if(v.begin(), v.end(), GreaterFive());
20 if (it == v.end()) {
21 cout << "J&HE!" << endl;


af://n3159
af://n3160
af://n3178

22 }

23 else {
24 cout << "FEE|:" << *it << endl;
25 }
26
27 |}
28
29 int main() {
30
31 testol();
32
33 system("pause");
34
35 return 0;
36}
RéE: sHRE—MIBE, FRA—TBE

4.2.3 ZTigia

h:
1 #include <vector>
2 #include <algorithm>
3 //ZTTigilE
4 class MyCompare
5
6 public:
7 bool operator()(int numl, int num2)
8 {
9 return numl > num2;
10 }
11  };
12
13 void testol()
14
15 vector<int> v;
16 v.push_back(10);
17 .push_back(40);

19 .push_back(30);
20 .push_back(50);
21

v
18 v.push_back(20);
v
v

22 1 TBRAMINEIR
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23 sort(v.begin(), v.end());

24 for (vector<int>::iterator it = v.begin(); it != v.end(); it++)
25 {

26 cout << *it << " "

27 }

28 cout << endl;

29 CoUt << Mmmmmm oo " << endl;
30

31 / /{ERREIS IR EIEREE, AEFAKEIN

32 sort(v.begin(), v.end(), MyCompare());

33 for (vector<int>::iterator it = v.begin(); it != v.end(); it++)
34 {

35 cout << *it << " "

36 }

37 cout << endl;

38 |}

39

40 int main() {

41

42 testol1();

43

44 system("pause");

45

46 return 0;

47 |}

R S2HRAERMMBIE, RAZTIBE

4.3 PZEEIR
4.3.1 HERBMIREN

BE:
o STLNE T —LERERIs:
nHk:

o BAR{HEEL
o KEIHREL
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o BIE{HREL
Fi%:

o IXUB(FEREIFATARINISR, FEI—RREGSEEE
o (FRNERITIE, EES|IALIH #include<functional>

4.3.2 SAR{HEL
TIREEA

o LIUNIZE
o HrhnegateR—itizE, HitERE _TtizE

(HERENRE :
e template<class T> T plus<T> IIEFRRER
e template<class T> T minus<T> 1R E P ERER
e template<class T> T multiplies<T> //3E{FRREL
e template<class T> T divides<T> /1B RPERER
e template<class T> T modulus<T> 1/ RRE
® template<class T> T negate<T> /B REREL
h:
1 #include <functional>
2 //negate
3 void testo1()
4 ({
5 negate<int> n;
6 cout << n(50) << endl;
7 |}
8
9 //plus
10 void test@2()
11 | {
12 plus<int> p;
13 cout << p(10, 20) << endl;
14 |}
15
16 int main() {
17
18 testo1();
19 test02();
20
21 system("pause");
22
23 return 0;

N
&
-
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Bgs: (FRNERSISEAT, FES|IALXH #include <functional>

4.3.3 XE(HEAE]

Thaestid
o SCHIREIILL
(HEREIRE
® template<class T> bool equal_to<T> 11&7F
® template<class T> bool not_equal_to<T> IIARET
e template<class T> bool greater<T> 1IKTF
® template<class T> bool greater_equal<T> IIKTFETF
® template<class T> bool less<T> J1INTF
® template<class T> bool less_equal<T> IIINFETF
h:

1 #include <functional>

2 #include <vector>

3 #include <algorithm>

4

5 class MyCompare

6 {

7 public:

8 bool operator()(int vi,int v2)
9 {

10 return vl > v2;

11 }

12 | };

13 void testel()

14 {

15 vector<int> v;

16

17 v.push_back(10);

18 v.push_back(30);

19 v.push_back(50);

20 v.push_back(40);

21 v.push_back(20);

22

23 for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {
24 cout << *it << " ";
25 }

26 cout << endl;

27

28 /1 B LIRS
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29 //sort(v.begin(), v.end(), MyCompare());

30 //STLNEGRRER  KT{HEREL

31 sort(v.begin(), v.end(), greater<int>());
32

33 for (vector<int>::iterator it = v.begin(); it != v.end(); it++) {
34 cout << *it << " "

35 }

36 cout << endl;

37 |}

38

39  int main() {

40

41 testol1();

42

43 system("pause");

44

45 return 0;

46 }

B KRR ERE B Egreater<>XF

4.3.4 ZiE(HER
ke

« THBEEY
AR :

® template<class T> bool logical_and<T> 1Z2ES
e template<class T> bool logical or<T> /hZ4E8g,
® template<class T> bool logical _not<T> /3B EEIE

-

#include <vector>
#include <functional>
#include <algorithm>
void test01()
{
vector<bool> v;
v.push_back(true);
v.push_back(false);

O 00 N O L1 ph W N B

v.push_back(true);

=
(O]

v.push_back(false);
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11

12 for (vector<bool>::iterator it = v.begin();it!= v.end();it++)
13 {

14 cout << *it << " "

15 }

16 cout << endl;

17

18 //EBEIE BvBAssiREEved, HHTIBEIREER

19 vector<bool> v2;

20 v2.resize(v.size());

21 transform(v.begin(), v.end(), v2.begin(), logical_not<bool>());
22 for (vector<bool>::iterator it = v2.begin(); it != v2.end(); it++)
23 {

24 cout << *it << " "

25 }

26 cout << endl;

27 |}

28

29  int main() {

30

31 testol();

32

33 system("pause");

34

35 return 0;

36 }

R BIE(HREECIN AR, TERIE

5STL- ERRZX

ki
o ERFEEMLIY <algorithm>  <functional> <numeric> ZAAK,

e <algorithm> EFTESTLLXMHHRAN—, SEESRELR. ik, Bk, BHIRE. S, BNEE
® <numeric> MNFRMR/N, REIESLNMERY LA TEREFEEANEIREREL
e <functional> FEX T —LiEtkzE BLAFEBRREIS.

5.1 EHERSE
FIB#F:
o ERERIEBHEL
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BiZEN:

e for _each //IBARES
e transform /AMRIZHERFB— 1 BesH

5.1.1 for_each

IhgeHEA :
o SCHRHAEE
ERENREY

® for_each(iterator beg, iterator end, _func);
1 BHEE BRHERTTER
/1 beg FHaiEas
/1 end ZEERIEAER
/1 _func BREIEE BREDRTSR

2y

il

1 #include <algorithm>

2 #include <vector>

3

4 [/ EBBERE

5 void print@l(int val)

6 {

7 cout << val << " "

8 '}

9 //REER

10 class printe2

11 {

12 public:

13 void operator()(int val)
14 {
15 cout << val << " ";
16 }
17 |}
18
19  //for_eachBEIEEAFRL
20 void testo1() {
21
22 vector<int> v;
23 for (int 1 = 0; i < 10; i++)
24 {
25 v.push_back(i);
26 }
27
28 / EREE
29 for_each(v.begin(), v.end(), printel);
30 cout << endl;
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31

32 for_each(v.begin(), v.end(), printe2());
33 cout << endl;

34 |}

35

36 int main() {

37

38 testol1();

39

40 system("pause");
41

42 return 0;

43 |}

BE&: for_eachEXLAATREERELRE, FTENGER

5.1.2 transform

IngeHEiA :
o EABRBE—BEH
ERENREY

e transform(iterator begl, iterator endl, iterator beg2, _func);
//begl A EEFTIALLES
/lend1 RERRERIEEE
//beg2 EIFRER8FHIAILAES
/1_func REEEREISR

AR
1 #include<vector>
2 #include<algorithm>
3
4 //EREBHEZE MZ transform
5
6 class TransForm
7 |{
8 public:
9 int operator()(int val)
10 {
11 return val;
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13

14 )

15

16 class MyPrint

17 | {

18 public:

19 void operator()(int val)

20 {

21 cout << val << " ";

22 }

23 | };

24

25 void testol()

26 | {

27 vector<int>v;

28 for (int 1 = 0; i < 10; i++)
29 {

30 v.push_back(i);

31 }

32

33 vector<int>vTarget; //Biras
34

35 vTarget.resize(v.size()); // BiraesEEIZaIHEE=E
36

37 transform(v.begin(), v.end(), vTarget.begin(), TransForm());
38

39 for_each(vTarget.begin(), vTarget.end(), MyPrint());
40 |}

41

42 int main() {

43

44 test01();

45

46 system("pause");

47

48 return 0;

49 |}

BE: ReNBrERUNERRTTRTAE, SNEEERERE

5.2 EREKEX
ZIHFR:

« EREBNEREX
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BiZEN:

e find IIEHTTE
e find if IREEIER TR

e adjacent_find //EIBPESITE
e binary search [//ZHEHKE

e count /I TR
* count_if IREEHFRITTTENE

5.2.1 find

IhaesEiA:
o BHIETETTE, HEIREHEETRIENEE, HARRRELERIEARFend()
RS :
e find(iterator beg, iterator end, value);
I REEKTTER, REIREIEEMUEIENRS, HAZIRRISERENRFIE
/1 beg FHIQIEfER
/1 end FEERIENER
// value EHRAYTTR

il
1 #include <algorithm>
2 #include <vector>
3 #include <string>
4 void testol() {
5
6 vector<int> v;
7 for (int i = 0; i < 10; i++) {
8 v.push_back(i + 1);
9 }
10 /| EXRBHEHEERE 5 XITE
11 vector<int>::iterator it = find(v.begin(), v.end(), 5);
12 if (it == v.end())
13 {
14 cout << "EBE!" << endl;
15 }
16 else
17 {
18 cout << "¥RE]:" << *it << endl;
19 }
20 |}
21
22 class Person {
23  public:
24 Person(string name, int age)
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25 {

26 this->m_Name = name;

27 this->m_Age = age;

28 }

29 //EE==

30 bool operator==(const Person& p)
31 {

32 if (this->m_Name == p.m_Name && this->m_Age == p.m_Age)
33 {

34 return true;

35 }

36 return false;

37 }

38

39  public:

40 string m_Name;

41 int m_Age;

42 | };

43

44 void test@2() {

45

46 vector<Person> v;

47

48 / 1 CIEEHE

49 Person pl("aaa", 10);

50 Person p2("bbb", 20);

51 Person p3("ccc", 30);

52 Person p4("ddd", 40);

53

54 v.push_back(pl);

55 v.push_back(p2);

56 v.push_back(p3);

57 v.push_back(p4);

58

59 vector<Person>::iterator it = find(v.begin(), v.end(), p2);
60 if (it == v.end())

61 {

62 cout << "BE!" << endl;
63 }

64 else

65 {

66 cout << "HKEIHZ:" << it->m_Name << " FEfS: " << it->m_Age << endl;
67 }

68 |}

R FIRBfindAl LIERSRPHISERNTR, RRIERIEEE



5.2.2 find_if
Thaessik:
o REMHEHITR
EREIIRE :
e find_if(iterator beg, iterator end, _Pred);
I REEKRTR, KEIREIEEAEENEE, KARRBEREASEME
/1 beg FHIAIE S
/1 end ZEERIEAER
/1 _Pred BREEEIBIR (REIboolZEEIRIHEREY)

il
1 #include <algorithm>
2 #include <vector>
3 #include <string>
4
5 //NEHEEE
6 class GreaterFive
7 {
8 public:
9 bool operator()(int val)
10 {
11 return val > 5;
12 }
13 |(};
14
15 void testo1() {
16
17 vector<int> v;
18 for (int 1 = 0; 1 < 10; i++) {
19 v.push_back(i + 1);
20 }
21
22 vector<int>::iterator it = find_if(v.begin(), v.end(), GreaterFive());
23 if (it == v.end()) {
24 cout << "JEEHKE!" << endl;
25 }
26 else {
27 cout << "HKEIKTFSHIEE:" << *it << endl;
28 }
29 |}
30
31 //BENEERE
32 class Person {
33  public:
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

86

Person(string name, int age)

{
this->m_Name = name;
this->m_Age = age;
}
public:

};

string m_Name;
int m_Age;

class Greater20

{
public:
bool operator()(Person &p)
{
return p.m_Age > 20;
}
¥

void test@2() {

int

vector<Person> v;

/ 1 CIEEHE

Person pl("aaa", 10);
Person p2("bbb", 20);
Person p3(“"ccc", 30);
Person p4("ddd", 40);

.push_back(pl);
.push_back(p2);
.push_back(p3);
.push_back(p4);

< < < <

vector<Person>::iterator it = find_if(v.begin(), v.end(), Greater20());
if (it == v.end())
{
cout << "JZEEKE!" << endl;
}

else

{
cout << "HEIHEZ:" << it->m_Name << " FEfS: " << it->m_Age << endl;

main() {
//testol1();

test02();

system("pause");



87
88 return 0;
89 '}

R find MR EREERENRE, RENHRET SRR

5.2.3 adjacent_find
ThREsER :
o EWMEMESTE
ERERE:
e adjacent_find(iterator beg, iterator end);
/1 EHRABBES TR IREMEMITRAIE —MIEANEN RS
/1 beg FHIAIE(CEE
/1 end F55RIEARR

-

1 #include <algorithm>

2 #include <vector>

3

4 void testol()

5 [{

6 vector<int> v;

7 v.push_back(1);

8 v.push_back(2);

9 v.push_back(5);
10 v.push_back(2);
11 v.push_back(4);
12 v.push_back(4);
13 v.push_back(3);
14
15 /| BHARBES TR
16 vector<int>::iterator it = adjacent_find(v.begin(), v.end());
17 if (it == v.end()) {
18 cout << "¥KAZF!" << endl;
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19 }

20 else {

21 cout << "RFEFESBEEITTEN:" << *it << endl;
22 }

23 |}

BeE: EiAPNREMELABPES TR, ICBASTLHadjacent_find&E

5.2.4 binary_search

IheehEiA :
s BHIEETEREEFT
ERENIREL:

® bool binary_search(iterator beg, iterator end, value);
/I EIRIEENIITER, &E REltrue BMfalse
I ER: TR FFFIR AT
/1 beg FHIQiEf=s
/1 end LERIEMRES
/1 value EHAITTER

= f:
1 #include <algorithm>
2 #include <vector>
3
4 void testol()
5 {
6 vector<int>v;
7
8 for (int i = 0; i < 10; i++)
9 {
10 v.push_back(i);
11 }
12 /1 —DEK
13 bool ret = binary_search(v.begin(), v.end(),2);
14 if (ret)
15 {
16 cout << "HKE|IT" << endl;
17 }
18 else
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19 {

20 cout << "FRIE" << endl;
21 }

22 |}

23

24 int main() {

25

26 testol();

27

28 system("pause");
29

30 return 0;

31 |}

BE: “HEREERNERRES, B ISNEERNESSRPTRLNERFS!

5.2.5 count

Thiestid :
* FIHTTENE
ERENIREY :
® count(iterator beg, iterator end, value);
/1 FETTEHIUREL
/1 beg FHIAE(EE
// end LERILMRES
// value GEiHTTER
h:
1 #include <algorithm>
2 #include <vector>
3
4 //NEHUERE
5 void test@1()
6 {
7 vector<int> v;
8 v.push_back(1);
9 v.push_back(2);
10 v.push_back(4);
11 v.push_back(5);
12 v.push_back(3);
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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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

v.push_back(4);
v.push_back(4);

int num = count(v.begin(), v.end(),

4);

cout << "AE9NECH: " << num << endl;

/1 BN EHERE
class Person
{
public:
Person(string name, int age)
{
this->m_Name = name;
this->m_Age = age;
}
bool operator==(const Person & p)
{
if (this->m_Age == p.m_Age)
{
return true;
}

else

{

return false;

}
string m_Name;
int m_Age;

};

void test02()
{

vector<Person> v;

Person p1("XI&", 35);
Person p2("&J", 35);
Person p3("3KK", 35);
Person p4("&XZ=", 30);
Person p5("&i®", 25);

.push_back(pl);
.push_back(p2);
.push_back(p3);
.push_back(p4);
.push_back(p5);

< < < < <

Person p("EE=",35);

int num = count(v.begin(), v.end(),

cout << "num = << num << endl;

P);



66 int main() {

67

68 //testo1();

69

70 test02();

71

72 system("pause");
73

74 return 0;

75 |}

BE: FHEENEERENR, FERGER operator=-

5.2.6 count_if

IngehEiA
o BEMHFITTENE
ERENRE:

® count_if(iterator beg, iterator end, _Pred);
/1 IZF R TR HBUREL
/1 beg FHIRIEES
/1 end Z5ERIENES
/1 _Pred 815

h:
1 #include <algorithm>
2 #include <vector>
3
4 class Greater4
5
6 public:
7 bool operator()(int val)

8 {
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10
11
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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61

>= 4;

_if(v.begin(), v.end(), Greaterd());

cout << "KRFARINEC: " << num << endl;

Person(string name, int age)

= age;

return val
}
¥
/| REEHEREY
void test01()
{
vector<int> v;
v.push_back(1);
v.push_back(2);
v.push_back(4);
v.push_back(5);
v.push_back(3);
v.push_back(4);
v.push_back(4);
int num = count
}
/1 EEXEHERE
class Person
{
public:
{
this->m_Name = name;
this->m_Age
}
string m_Name;
int m_Age;
s

class Ageless35

bool operator()(const Person &p)

return p.m_Age < 35;

{
public:
{
}
¥

void test02()

{

vector<Person> v;

Person p1("XIJ&", 35);
Person p2("&J", 35);
Person p3("3KK", 35);
Person p4("XZ=", 30);
Person p5("&Ei®", 25);



62 v.push_back(pl);
63 v.push_back(p2);
64 v.push_back(p3);
65 v.push_back(p4);
66 v.push_back(p5);
67

68 int num = count_if(v.begin(), v.end(), AgelLess35());
69 cout << "INF35HZHINEL: " << num << endl;
70 |}

71

72

73 int main() {

74

75 //testo1();

76

77 test02();

78

79 system("pause");
80

81 return 0;

82 |}

B4 ZEFITAcount, &EMAFITAcount_if

5.3 ERHIERX

F3B8¢#5:
o EEERIHIFEEL
Hix@En:
e sort ISR ATTRATHT

e random_shuffle //ifh® IEECEARBTTRBENEER
® merge I BEETTEAFH, HEHEREIS—A=8+
® reverse /Il REEIEESEERITTR

5.3.1 sort
INsEHEA :

o MABRATRHATHIF
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ERENIREY :
e sort(iterator beg, iterator end, _Pred);
/I EEEKTTER, BEIREREEMEIENRE, KARIREERERSENUE
/1 beg FHIQIEER
/1 end ZEERIEMRES
/I _Pred 18id

h:

1 #include <algorithm>

2 #include <vector>

3

4 void myPrint(int val)

5 [{

6 cout << val << " "

7 1}

8

9 void testo1() {
10 vector<int> v;
11 v.push_back(10);
12 v.push_back(30);
13 v.push_back(50);
14 v.push_back(20);
15 v.push_back(49);
16

17 // sortEBRAM/NEIKHER

18 sort(v.begin(), v.end());
19 for_each(v.begin(), v.end(), myPrint);
20 cout << endl;

21

22 /1 NKEVINHEF

23 sort(v.begin(), v.end(), greater<int>());
24 for_each(v.begin(), v.end(), myPrint);
25 cout << endl;

26 |}

27

28 int main() {

29

30 testol1();

31

32 system("pause");

33

34 return 0;

35 |}

BE: sortETHKRTEERNEEZ—, TAGER


lenovo
高亮


5.3.2 random_shuffle
Thaessik:
o TEhE IEETERRTTRIENIEERE
ERENIREY :
 random_shuffle(iterator beg, iterator end);
/1 BB BRI TTRRENRAEIR
/1 beg FFIRIEHER
/1 end FERIEMRES

-

1 #include <algorithm>

2 #include <vector>

3 #include <ctime>

4

5 class myPrint

6 {

7 public:

8 void operator()(int val)

9 {
10 cout << val << " ";
11 }
12 1 };
13

14 void test@1()

15 | {

16 srand((unsigned int)time(NULL));
17 vector<int> v;

18 for(int i = 0 ; 1 < 10;i++)

19 {

20 v.push_back(i);

21 }

22 for_each(v.begin(), v.end(), myPrint());
23 cout << endl;

24

25 / /¥ TELIRE

26 random_shuffle(v.begin(), v.end());


af://n3812

27 for_each(v.begin(), v.end(), myPrint());

28 cout << endl;
29 |}

30

31  int main() {

32

33 testo1();

34

35 system("pause");
36

37 return 0;

38 |}

245: random_shuffleifth#EIELVIRSCR, ERRTICEINRENEFhF

5.3.3 merge

ThREHEIR
s MINBHRTTHEEH, HEHEIS—A8E+
ERE/RE:

® merge(iterator begl, iterator endl, iterator beg2, iterator end2, iterator dest);
/| BRETTEREF, AFERIR—F=+
11ER: RN BRI B

/1 begl B FHAENRS // end1 Bz 1E5HIENRS // beg2 B2 FHIRIENES // end2 BFeg245RIEN AR //
dest BirasaFnisi=s

R
1 #include <algorithm>
2 #include <vector>
3
4 class myPrint
5
6 public:
7 void operator()(int val)

8 {
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9 cout << val <« 5

10 }

1 |}

12

13 void test@l()

14 | {

15 vector<int> vi;

16 vector<int> v2;

17 for (int i = 0; i < 10 ; i++)

18 {

19 v1l.push_back(i);

20 v2.push_back(i + 1);

21 }

22

23 vector<int> vtarget;

24 /| B S sER R TR =SE)

25 vtarget.resize(vl.size() + v2.size());
26 /1EFH FERNEFFS

27 merge(vl.begin(), vi.end(), v2.begin(), v2.end(), vtarget.begin());
28 for_each(vtarget.begin(), vtarget.end(), myPrint());
29 cout << endl;

30}

31

32 int main() {

33

34 test01();

35

36 system("pause");

37

38 return 0;

39 |}

B£5: mergeEHIRN ARV ANBFFS

5.3.4 reverse

ThEEHEAR :
o BRBERTEHITRE
ERENREY :

® reverse(iterator beg, iterator end);
/I REEFEEEREINITER
/1 beg FHIRIEES
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// end ZEERIEMA

il
1 #include <algorithm>
2 #include <vector>
3
4 class myPrint
5
6 public:
7 void operator()(int val)
8 {
9 cout << val << " ";
10 }
1 |}
12
13 void testol()
14 | {
15 vector<int> v;
16 v.push_back(10);
17 v.push_back(30);
18 v.push_back(50);
19 v.push_back(20);
20 v.push_back(490);
21
22 cout << "ZEER]: " << endl;
23 for_each(v.begin(), v.end(), myPrint());
24 cout << endl;
25
26 cout << "REEfF: " << endl;
27
28 reverse(v.begin(), v.end());
29 for_each(v.begin(), v.end(), myPrint());
30 cout << endl;
31 |}
32
33 int main() {
34
35 testo1();
36
37 system("pause");
38
39 return 0;
40 |}

225 reverseREXBNITR, EidEAIRESME!



5.4 ERENMEREE

F38¢#5:

SRERIENMSREX

Hix@n:
* copy /l FREREE CERITTRIENE B —a=m+
® replace /1 BEBRRIEE CENIRTRIESN NHTER
* replace_if I BRRIEE CERERAITEEIR TR
® swap /| BRSS9t R
5.4.1 copy
IhaesEiA:

BeREEEENTRENEIS—&aE+

ERENREL:

copy(iterator beg, iterator end, iterator dest);
/1 FEERTTR, REREREEAEIENSE, KARNRELERERSENE
/1 beg FHAEER
/1 end ZEERIEAREE
/1 dest EIFRECIAILI RS

il

1 #include <algorithm>

2 #include <vector>

3

4 class myPrint

5 {

6 public:

7 void operator()(int val)
8 {

9 cout << val << " ";
10 }
1 };
12
13 void testol()
14 | {
15 vector<int> vi;
16 for (int i = 0; 1 < 10; i++) {
17 vl.push_back(i + 1);
18 }
19 vector<int> v2;
20 v2.resize(vl.size());
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21 copy(vl.begin(), vl.end(), v2.begin());

23 for_each(v2.begin(), v2.end(), myPrint());
24 cout << endl;

25 |}

26

27 int main() {

28

29 testol();

30

31 system("pause");
32

33 return 0;

34 |}

B FHcopyEiEEENN, BirassicSIRaFrE=a

5.4.2 replace
Thnesid :
o BEENETCENIRTRES IFITER
ERERE:
* replace(iterator beg, iterator end, oldvalue, newvalue);
/1 BXENIATTER SR #its
/1 beg FHIRIE 28
/1 end FERIENER
// oldvalue |H7c&R

// newvalue Fc=

il
1 #include <algorithm>
2 #include <vector>
3
4 class myPrint
5 [{

(o))

public:
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~N

10
11
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
39
40
41
42

Bk -

CAZH -

};

void operator()(int val)

{

cout << val <« H

void testo1()

{

int

vector<int> vj;

.push_back(20);
.push_back(30);
.push_back(20);
.push_back(40);
.push_back(50);
.push_back(10);
.push_back(20);

< < < < < < <

cout << "EHRBI: " << endl;
for_each(v.begin(), v.end(), myPrint());
cout << endl;

/1 ERERRI20 BiRpY 2000

cout << "ERF: " << endl;
replace(v.begin(), v.end(), 20,2000);
for_each(v.begin(), v.end(), myPrint());
cout << endl;

main() {

testol1();

system("pause");

return 0;

replacex B X BRHESRMRITTR

5.4.3 replace_if

IhaEREA:
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o BXEWNHERMNTTE, BENIEETR
RS

e replace if(iterator beg, iterator end, pred, newvalue);
I R MEIRTTR, RERHRIBIREETER
/1 beg FHIQIEER
// end LEERIEMA 2
// _pred i8id
// newvalue BHHIFITER

R

1 #include <algorithm>

2 #include <vector>

3

4 class myPrint

5

6 public:

7 void operator()(int val)
8 {

9 cout << val << " ";
10 }
1 |}
12
13 class ReplaceGreater3o
14 | {
15 public:
16 bool operator()(int val)
17 {
18 return val >= 30;
19 }
20
21 | };
22
23 void testel()
24 {
25 vector<int> v;
26 v.push_back(20);
27 v.push_back(30);
28 v.push_back(20);
29 v.push_back(490);
30 v.push_back(50);
31 v.push_back(10);
32 v.push_back(20);
33
34 cout << "EHEHI: " << endl;
35 for_each(v.begin(), v.end(), myPrint());
36 cout << endl;
37
38 /I BIBRPATEFTHI30 B 3000



39 cout << "ERF: " << endl;

40 replace_if(v.begin(), v.end(), ReplaceGreater30(), 3000);
41 for_each(v.begin(), v.end(), myPrint());
42 cout << endl;

43 |}

44

45 int main() {

46

47 testol();

48

49 system("pause");

50

51 return 0;

52 |}

BE4: replace iffeR M EHK, TLAIBHRAR EHIEHENIFRM

5.4.4 swap

INEERA
o HIEFNAESAITR
ERENREY :

® swap(container cl1, container c2);
/1 BN RRAITR
/1 15281
/Il 275282

f5:

1 #include <algorithm>

2 #include <vector>

3

4 class myPrint

5 [{

6 public:

7 void operator()(int val)
8 {

9 cout << val << " ";
10 }
1 1}
12
13 void test@1()
14 {
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15 vector<int> vi;

16 vector<int> v2;

17 for (int i = 0; 1 < 10; i++) {

18 vl.push_back(i);

19 v2.push_back(i+100);

20 }

21

22 cout << "ITHRRI: " << endl;

23 for_each(vl.begin(), vl.end(), myPrint());
24 cout << endl;

25 for_each(v2.begin(), v2.end(), myPrint());
26 cout << endl;

27

28 cout << "AHES: " << endl;

29 swap(vl, v2);

30 for_each(vl.begin(), vl.end(), myPrint());
31 cout << endl;

32 for_each(v2.begin(), v2.end(), myPrint());
33 cout << endl;

34 |}

35

36 int main() {

37

38 testol();

39

40 system("pause");

41

42 return 0;

43 |}

BE: swapRIRARA, TERRIITRERMRE

5.5 EAEAREREZ
FIBME:
o EEEANEAREREE
=%
o BAREREERTINEEZX, FERNEERSIU4 #include <numeric>
HikiE:
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e accumulate // HEREETEEITEF

° fill // MBI PRINTTE

5.5.1 accumulate

IngeEiR :
o HEXEN BETERITEH
EREYREY :

® accumulate(iterator beg, iterator end, value);

/1 it ERETERITEM

/1 beg FHIRIEES
/1 end &EERiEES
// value f2IR(E
h:
1 #include <numeric>
2 #include <vector>
3 void test@1()
4 |{
5 vector<int> vj;
6 for (int 1 = 0; i <= 100; i++) {
7 v.push_back(i);
8 }
9
10 int total = accumulate(v.begin(), v.end(), ©0);
11
12 cout << "total = " << total << endl;
13 |}
14
15 int main() {
16
17 testo1();
18
19 system("pause");
20
21 return 0;
22 |}
B4 accumulateRRELUHERRZ numeric, XNMEIERA

5.5.2 fill
ThaEREA :

o MESRPIEFEEENTR
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ERENRE:

il

O 00 N OO L1 A W N B

N NN NNNDNNNNERRRRRRBRR R R R
0 N OV A WNRO® OVOOWNOO UM WNIERO®

29

fill(iterator beg, iterator end, value);
Il ABBRPIERTER

/1 beg FHIRIEES

// end LERIEMRES

// value EF8YE

#include <numeric>
#include <vector>
#tinclude <algorithm>

class myPrint

{
public:
void operator()(int val)
{
cout << val << " "
¥
s

void testo1()
{

vector<int> v;
v.resize(10);
//1EFE
fill(v.begin(), v.end(), 100);
for_each(v.begin(), v.end(), myPrint());
cout << endl;
int main() {
testol();

system("pause");

return 0;

: FIRBAIETLAS AR XERTRER S iBErE

5.6 EHESHZE
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F38#x:
o« EEERANESEZE
HiEEN:
e set_intersection // KW NAESHIAZE
® set_union //KRFANEIRAIHE
e set_difference // KA NBEEHIEE

5.6.1 set_intersection

IngeEiA :
o KFMNABEEIRE
ERENREY

® set_intersection(iterator begl, iterator endl, iterator beg2, iterator end2, iterator dest);
11 RN EEEHIATER
/I FEAN AU ARBFFS

/1 begl ZEF1FHIRIERES // end1 BER1EHRIE(ES // beg2 BES2FFIRIEMNES // end2 B 2LE5RIENES //
dest BirAssFHIALES

il

1 #include <vector>

2 #include <algorithm>

3

4 class myPrint

5 [{

6 public:

7 void operator()(int val)

8 {

9 cout << val << " "
10 }
1 |}
12
13 void test@1()
14 | {
15 vector<int> vi;
16 vector<int> v2;
17 for (int 1 = 0; i < 10; i++)
18 {
19 vl.push_back(i);
20 v2.push_back(i+5);
21 }
22
23 vector<int> vTarget;
24 / /BN B AR/ NYES BinS s TR =SE
25 vTarget.resize(min(vl.size(), v2.size()));
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27 /RE RS RINRE— N TTRAINER L
28 vector<int>::iterator itEnd =
29 set_intersection(vl.begin(), vi.end(), v2.begin(), v2.end(), vTarget.begin());
30
31 for_each(vTarget.begin(), itEnd, myPrint());
32 cout << endl;
33 |}
34
35 int main() {
36
37 testol();
38
39 system("pause");
40
41 return 0;
42 |}
ISR

o RREMRINESVIINERFS
o BirassHRr=REENEAISEHEVIVE
o set_intersectionREIEEERREFRE— N ITTHRAMIE

5.6.2 set_union
Thaefsit:
o KRMNMEGHIFHE
EREIRE :
® set_union(iterator begl, iterator endl, iterator beg2, iterator end2, iterator dest);
/1 KN EGHIFE
I FERN RS U RERFFT

// begl BEF1FHAIENES // end1 B EFRIENES // beg2 BEF2FHAIENES // end2 Be2855IENES //
dest BIiRE=EFHALARS

-

1 #include <vector>

2 #include <algorithm>
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3
4 class myPrint
5
6 public:
7 void operator()(int val)
8 {
9 cout << val << " ";
10 }
11 | };
12
13 void testol()
14 | {
15 vector<int> vi;
16 vector<int> v2;
17 for (int 1 = 0; 1 < 10; i++) {
18 vl.push_back(i);
19 v2.push_back(i+5);
20 }
21
22 vector<int> vTarget;
23 / /BN S2RR0F04S BinS ee T RE =S|
24 vTarget.resize(vl.size() + v2.size());
25
26 / /REIBirERiRE— 1 TTRANERRbE
27 vector<int>::iterator itEnd =
28 set_union(vl.begin(), vl.end(), v2.begin(), v2.end(), vTarget.begin());
29
30 for_each(vTarget.begin(), itEnd, myPrint());
31 cout << endl;
32}
33
34 int main() {
35
36 testol1();
37
38 system("pause");
39
40 return 0;
41 |}
ISHeR

o KRHEMRINESYIINERFY
o BirBESRFTRIEEMmI S esEM
o set_unionREIEEEHEFRE— T E

5.6.3 set_difference
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IhaesEiR:
o KW PMEEHIES
RS :
® set difference(iterator begl, iterator endl, iterator beg2, iterator end2, iterator dest);
/11 KNEERIESE
I FR AN ESUREBFF

// beg1 BFER1FHRIENES // end1 FER15HIENES // beg2 BE2FFIAIEIEE // end2 BER2EFTIENEE /
dest BirAssFHIALEs

il

1 #include <vector>

2 #include <algorithm>

3

4 class myPrint

5

6 public:

7 void operator()(int val)

8 {

9 cout << val << " "

10 }

11 | };

12

13 void testo1()

14 | {

15 vector<int> vi;

16 vector<int> v2;

17 for (int 1 = 0; 1 < 10; i++) {

18 vl.push_back(i);
19 v2.push_back(i+5);
20 }
21
22 vector<int> vTarget;
23 / /BN B ERARES Bina s TR =SiE
24 vTarget.resize( max(vl.size() , v2.size()));
25
26 /RE RS RINRE— N TTRINER I
27 cout << "ViGV2H9EESN: " << endl;
28 vector<int>::iterator itEnd =
29 set_difference(vl.begin(), vl.end(), v2.begin(), v2.end(), vTarget.begin());
30 for_each(vTarget.begin(), itEnd, myPrint());
31 cout << endl;
32
33
34 cout << "V2E5VIH9EESN: " << endl;
35 itEnd = set_difference(v2.begin(), v2.end(), vl.begin(), vl.end(), vTarget.begin());
36 for_each(vTarget.begin(), itEnd, myPrint());
37 cout << endl;



38 |}

40 int main() {

42 testol();

44 system("pause");

46 return 0;

Bak:

o REENHNESVANBFFS
o BirBEARTHEENEIARIERKE
o set_differencelREEEER EEFRE— NN E
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