FHER RXFMNR (BHEFEHRH)
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1. BHAEFAN 11. Ehedast

2. MINMIL EHEFTES, 12. shared ptr

3. —TLEHETTEE 13. weak_ptr

4. _TUIBEFEE 14. unique ptr

5. RABEFEE 15. operator new/delete
6. KB IRIZH T 16. al locator

7. R EEA 17. INGRS]

8. REIXTR

9. lambdaFRiA R\

10. function, bind
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EBEHFEH:5IA

SBEAER TRRBNIBE RIS, AT LB 2 57 22 EHT & LB o

B M RS ERATE R E 2 T 90 5 A5 i

class Point {
public:
Point(int x =9, int vy = 9)
(), y(y) {}
private:
int x, y;
}s
int main() {
int i1l = 10, i2 = 20;

int i3 = i1 + i2; //I0HEE
string s1 = "abc", s2 = "123";
string s3 = s1 + s2; //stringZESCIIyy iZEEEE;

Point p1(1@, 20), p2(20, 30);

//Point p3 = pl + p2; //A4T ? aalfig ?

//Point p3 = point_add(pl, p2);//A0_LEBIEMN
//Point p3 = pl.point_add(p2); //A%0_LERIEMN
return 9;

IEETEZAAMER
a+b==>1 /EEEE
a+b==>2: //PEREREL

Point operator+(const Point &a, const Point &b) {
int x1 = a.get_ x() + b.get_x();
int yl1 = b.get y() + b.get_y();
Point tmp(x1, y1);
return tmp;

}

Point Point::operator+(const Point &b) {
int x1 X + b.X;
int yl1 =y + b.y;
Point tmp(x1, yl);
return tmp;

HER RGBT SORTE LR DT

W F SR

/ ChinaHadoop.cn



EEFFER: AN

BREBERF: + - * [ % ++ --

PBIEBERF: & | ~ N << >
BEBERF: | && ||

Hﬁﬁ@ﬁﬁ < > >=<= == I=

BEBEFF: = += -= *= [= %= &= |= A= <<= >>=
HAMEHESF: [1 () -> , new delete new[] delete[] ->*

ARRERKBENE
(BRRBEARF. BANFEFERF. FFBEN. BFENEEN. RERNPMEERD

teinpython EE M *+*RIEHIZE, ++BHERE*BSER, FrUARREER.
FORR+HIR+, BEAERIKRMENT HTREMALE, FEERER

bean: * /ARG HKE +- &, x=y+z2*a; B E&x = (y+(z*a));
tbin: =R A4 6. a=b=c; BER a=(b=c);

H R RGBT BRI LR DA 4 E & 5 PR
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EEFFEH: SN2

tbin: *EHEFF, BN EENEBERE, —MaENZEHERT .
RABARINSE? . #):

Point operator*(const Point &a, const Point &b); //3ek

Point &operator*(const Point &a); //f& 5| FH

RnFRAANERE, Mw: inti,j; i+ XIEREERARERN.
string ss = "abc" +"123"; 5% -

BEMER, ARER—KREHAM.
&& || ERHE, BIERENEZEMFRERIIE, N TBE5ERM, FENUER.
, (ESBHEM & (Uil —HRBAER

BHEAERN, BERRMEZRA,
UM: operator+ AN HERARE], operator= PA5| iR

R R 2 S S 5 A ol



MANRLEHETESR

o130 PointZRXT & , PointZEN 51X 4L B A 5 R A\ Jay HH R XT & .

BN cin cout 3K, RASS MK, LEBHEESTHMBRRAREY, AR ERE GERRERED
EHKMARHERE, — AR AR o (VIR REIRAZR)

class Point {
friend istream &operator >> (istream& in, Point& a);
friend ostream &operator<<(ostream& out, const Point& a);
public:
Point(int x =0, int vy = 0) }

ostream &operator<<(ostream& out, const Point& a) {
cout << "(" << a.x << "," << a.y << ") " ;
return out;

x(Lx), y(y) {}
void print() {

cout << "(" << X << "," <<y << ")" << endl; int main() { R —

} Point pl1,p2(100,200); 020
private: cin >> pl; (10.20)

int x, y3 pl.print(); it
}s cout << pl << endl; //F1LEERER—F
istream &operator >> (istream& in, Point& a) { cout << pl << p2 << endl; //iIFBJLUXFEE

cout << "input Point x y:" << endl; return 0;

in >> a.x >> a.y; }

return in;
¥

FLIR B SR AE L 20 B A 6 L g F R

/ ChinaHadoop.cn



—LEEA - (51 5)

TSNS RE—PMEENRERAS, BERNMEENRNERES. ASEHER/RE— M £,
#include <iostream>

using namespace std;
class Point {

2 friend Point operator-(const Point& a);
public:
Point(int x =08, int vy = 0)
ix(_x), y(vy) {}

(1) /*const*/ Point operator-()const;

int main() {
Point p1(10,20);
cout << pl << endl;
cout << -pl << endl;
// BULEEIRIE const , M4 JTHconst s |
/*const*/ Point &p2 = -pl;
Point p3 = -pl; //{EFEIRTCAME
cout << p2;

privgti: return 0;
int x, y;
}s ’ )
(@) /*const*/ Point Point::operator-()const { - =
return Point(-x, -y); 1: RRBEH RS

} 2: BEEY 7S
@|Point operator-(const Point& a) {

\ return Point(-a.x, -a.y); FHEEEHESEE const B8 Y24 ?

HER RGBT SORTE LR DT 7 W F SR
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—_TTEEFF +(nS)

HATH
PointZEXT & + Point2KNT & ;
PointZXX T & + int;
int + Point2KXf 4;
BEINEHE: int + Point + Point...

#include <iostream>
using namespace std;
class Point {

friend Point operator+(const Point& a,const Point& b);
public:
Point(int x =9, int vy = 9)

x(Cx), yCv) {}
//Point operator+(const Point &a)const;
private:

int x, y; EEEE&
}s JEREREREY

//Point Point::operator+(const Point &a)const {
// return Point(x + a.x, y + a.y);

/1}

Point operator+(const Point& a,const Point& b)
return Point(a.x + b.x, a.y + b.y);

}

Point operator+(const Point& a, int i) {
return a + Point(i, 0);

}

Point operator+(int i, const Point& a) {
return a + Point(i, 0);

}

int main() {
Point p1(1,2),p2(3,4);
cout << pl + p2 << endl; //(4,6)
cout << 10 + pl + p2 << endl; //(14,6)
return 9;

HER RGBT SORTE LR DT 8
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EAMEEEM=

RIEBEHERF: = EeRELBER: += -= *= [= %= &= |= M= <<= >>=

BAREEHGRT —SEEA, IREETE Y

#include <iostream>
using namespace std;
class Point {

public:
Point(int x =@, int vy = Q)
ix(_x), y(y) {3}

Point &operator+=(const Point &a);

private:
int x, y;

}s

Point_&_Point::operator+=(const Point &a) {
X += a.X; . .
y 4= a.y; AR EEFNERE]S | FARIEXE?

return *this;

int main() {

int a = 2,b=3;

a+=b += 2;

// a += (b += 2)

J/IER: b=5,a=7

cout << b << a << endl; // 5 7

(a += b) = 10; // a += b iR[A] a

cout << a << endl; //10

Point p1(1, 2), p2(3, 4),p3(5,9);

pl += p2;

cout << pl << endl; // (4,6)

(pl += p2) = p3; // (pl += p2) RERIZE p1AI5IFE
cout << pl << endl; // (5,9)

pl += p2 = p3; //BESE, pl += (p2 = p3)
cout << pl << endl; // (10,18)

return ©; 7}

HER RGBT SORTE LR DT 9
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H+H+F1 5+

A& operator++(); //ETE++ A operator++(int); //J5 B ++

HR: FEH+EEInN £,

BB E++: a.operator++(), B AH)EEB++: a.operator++(0)

//Point &operator++(Point &a) {

class Point {

//friend Point &operator++(Point &a);
//friend Point operator++(Point &a, int);

Point &operator++();
Point operator++(int);

private:
int x, vy;

}s

Point & Point::operator++() {
X += 1; B+ +
y += 1;

) return *this;

/*const*/Point Point::operator++(int) {
Point tmp = *this;
X += 1; E++
y += 1; //FERGMWAISA ;. ++*this;

return tmp;

}

// a.x += 1;

// a.y += 1;
// return a;
//}

//Point operator++(Point &a, int) {

// Point tmp = a;
// a.x += 1;

/[l a.y +=1;
// return tmp;
/1%

int main() {
Point p1(1, 2);

cout << pl++ << endl; //(1,2)
cout << ++pl << endl; //(3,4)

return 0;

HIRPBr BORFE LR S 10
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TREHEF[ ]

— RIS AT AR B . MMraEFERLIUR AR

FERT—NEEXNERE, THREEMFREEES HRRASERE RN FBIE.

#include <iostream>

#include <cstrings ostream &operator<<(ostream& out,
using namespace std; const myString& a) {
: > out << a.ps;
class myString { return out:
friend ostream &operator<<(ostream& out, const myString& a); } ?
public:
myString(const char* ps = NULL) { int main() {
""" myString sl1("abc");
} s1[1] = 'B';
char &operator[](int 1) { return ps[i]; } cout << sl f< endli éXfB? e
const char &operator[](int i)const { return ps[i]; } const myString s2("abc™); b
private: cout << s2[1] << endl; //b U=k
char *ps:; return 0;
}s }
B M B RAE L S E 11 W e PR
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KRBHEMT= 1= <>

#include <iostream> bool Person::operator<(const Person& rhs)const {
#include <string> if (age < rhs.age)
using namespace std; return true;
class Person { if (age == rhs.age && name < rhs.name)
public: return true;
Person(int age,const string& name) return false;
rage( _age),name( name){} }
bool operator==(const Person& rhs)const; int main() {
bool operator!=(const Person& rhs)const; Person pl(2@, "alex");
bool operator<(const Person& rhs)const; Person p2 = pl;
private: Person p3(20, "bob");
int age; cout << (pl == p2) << endl; //1
string name; cout << (pl != p3) << endl; //1
}; cout << (pl < p2) << endl; //©
bool Person::operator==(const Person& rhs)const { cout << (pl < p3) << endl; //1
return age == rhs.age && name == rhs.name; return 9;
} }
bool Person::operator!=(const Person& rhs)const {
return !(*this == rhs);
}
LI P T A AE B30 i 12 g PR
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REEBREHT

REFEPIBEAF R — MR L 7 2, ERATOR— N IRRB R AR

RAFER: operator type() const;

ER: REEHRNTH, explicitX@FRITEM.

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

class B {};

class A{

public:
A(int i=0):data(i){ } //int -> A
explicit A(const B&) { /*...*/ } //B --> A
operator int()const { return data; } //A -->int

explicit operator B()const{return B();} //A --> B

operator bool()const { return data; } //A --> bool
private:

int data;

};

/ /iR abool55EY
if ( A(1) ) cout << "true\n";
if ( 'A() ) cout << "false\n";

Ul: operator int();#% Nint2k%EY; operator bool();¥ AboolZ5%H .

//1.1 28explicitiEIMAGIHIEREY, SEEE -=> A225E

A al(l); // int -> A

Aa2=2; // int -> A

//1.2 Bexplicit{EImAUMERET, SEEEE -=> FZEEE
B b;

A a3(b); // B -> A

//A a4 = b; //EHA explicit, ST AT

A a5 = static_cast<A>(b); //BFEEiHRok

//2.1 & 8explici tEIRRUEBIIREERT, AERE -=> Hfthzed
A a;

int il(a); // A -> int

int i2 = a3;// A -> int

//2.2 HexplicitEIhHEERIBEERT, 23R8 -=> HithzeE
A aa;

B bl(aa); // A -> B

//B b2 = aa; // EAPexplicit, BT
B b3 = static_cast<B>(aa); //BEEifok

HER RGBT SORTE LR DT
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FERIFEH — W

LR FEINEX T REER RN ERBEN, ZRHA 0= IR,

class Point {
friend ostream& operator<<(ostream&, const Point&);
public:
explicit Point(int a = @, int b

int main() {
Point pl(1, 2);

0) :x(a), y(b) {} cout << (pl + 3) << endl;

N turn 0;

Point operator+(const Point& rhs) { } return 9

int tmp x = x + rhs.x;

int tmp_y =y + rhs.y;

return POint(th_X; tmp_y); explicit Point(int , int ).; 4 Dperator‘+(intJ int)_;
} operator int(); tat
/*explicit*/ operator int()const {return x;}

private: Point(int i .

int x; oln.(%n » int); . . Point.operator+(const Point&);
int y; explicit operator int();

s .. . C L Y
ostream& operator<<(ostream& out, const Point& p) { #I.E explicit, BiRHE operator+ (Point, int) &L, £17

out << "(" << p.x << "," << p.y << ")\n"; B4 explicit, FiEEEALTUERRILL | ¥ Ny

return out;

HER RGBT SORTE LR DT 14 W F SR
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R BEHEH

H— " vector<string>, S KPR EKE/N TR TR

#include <iostream>
#include <cstring>
#include <string>
#include <vector>
#include <algorithm>
using namespace std;

class Func {

public:
Func(int len = 3) :length(len) {}
bool operator()(const string& s) {

if (s.size() < length) return true;
return false;

}

private:
int length;
¥

int main() {

vector<string> vs = { "abc","as","a","aff" };
int res = count_if(vs.begin(), vs.end(), less3);

cout << res << endl; //HIH 2

/ /18R RINEREHEE/ N 48T EZNELEAT ?

//REL : B¥less3KE , E@AY 31EXH4 (AHE , ARRTA)

//AEE2 : less3REUENT—NEEL , (ERcount_ifFREPHEINSEEREUSET |
// ReiFa—E8., (™M7)

/IAE3 T 2REE | less3REHF W sHEBETEER (FHE,B5LEE)

/ /1EEREY : BT EEE; operator() REGRBZEER

res = count_if(vs.begin(), vs.end(), Func()); //EMEGIEE3, TEXER()
cout << res << endl; //HiH2

res = count_if(vs.begin(), vs.end(), Func(4));

cout << res << endl; //HEiH4

return 9;
bool less3(const string& s) {
if (s.size() < 3) return true;
return false;
H IR 15 RAE LR A 15 W e PR
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( KB¥IHE
struct absInt {
int operator()(int val)const {

: ) return val > @ ? val : -val;
R B 2R A }

g;;?rator()( 72% int main() {

int a = -2;
absInt abs;
\ . cout << abs(a) << endl; // HitH2
?ﬂ%%&;%%ﬁ cout << absInt()(-3) << endl; //%iH3
H FH1& i \),
WHZREIRFR
i 8 500 &

return 0;
(function
object)

5 R 3
TR R —
=2

#include <iostream>
#include <cstring>
#include <string>
#include <vector>
#include <algorithm>
using namespace std;
class PrintString {
public:
PrintString(char ¢ = * ') :sep(c) {}
void operator()(const string& s)const {
cout << s << sep;

fai vector<string> HfY7cE |
ERHAT R IRS

private:
~ char sep;

int main() {
vector<string> vs = { "abc","as","a","aff" };
//for_each EE BIE=ASE E— EEGSE | RAFE— K
for_each(vs.begin(), vs.end(), PrintString());//EADIERT
cout << endl;
for_each(vs.begin(), vs.end(), PrintString(',"));//SRFEE,
cout << endl;
PrintString fpsl = PrintString('|'); ohe a5 o aff
for_each(vs.begin(), vs.end(), fpsl); //SIRHEE| e tes
cout << endl;

} return 9;

HER RGBT SORTE LR DT
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|ambdaFRIA T

lambdaRiER, B ERETH( ). HRA: . (BREEH)
X (SHFFK) M ->R [B{ERE] 7] DL #E

auto f = [] {return 2;} cout << f() <<endl; //2

HRFIER: R TR IEstaticE R, lambdan] DA E #/# H Jifstatic B BN EIEREZ /NS HRLF.
[] /] DA IR &

[=] // UERIE R AN R

[&] // LS| R AN R

[x, &y] //x EEERFHEIR, v A5 BAERGER

[=,&z] //zUBIHRERHIR, HLTRUMEERERFHIR
[& x] //x DMEKIERFIR, KRATEDS|I AEARHK

lambda = {5 A thistR 4 (B 7 Bk E 8 Flambda):
X F[=1E[&IFIFER, lambda KA AEEMEA this $84F. HZ, XITFIRER, WMREMHEH this 15
i, BARBERMEN: [this]() { this->someFunc(); });

F—MIF, FlambdaRizR:

res = count_if( vs.begin(), vs.end(), [J(const string& s) ->bool {if (s.size() < 3) return true; return false; } );

H IR BORAE L S 17 E: ||| & 22 pa
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|ambdaFRIA T

-
lambda 2381 B 42 FI B B0 SRS BRI, BRI AT A3 lambdaE & & X} s Skt S 7e £ F 05 X L 34T I b o
IAEFEAEENREYE, FEAXEIMMMTTER, AU HlambdasRSEH, 1ERHRUUTES R
MRAFBEZ KA, HFEBFERFELREHE, BB R EL.

int g i = 10; class NoName {

int main() { public:
static int s i = 20; NoName(int& sum, int num)
int il = 10; :sum_(sum), num_(num) {}
auto f1 = [] { int operator()(int i)const {

cout << g i << s_i << endl; //2£B,staticEE=r]LIFH } return sum_ += num_ + 1;
. //cout << il << endl; FHATil private:
£1(); //HH1e 20 i::&nj:lmf, :
auto 2 = [i1](int i) { }s =’ :
cout << il << i <<endl; //{(EfE& int main() { b

}s : int sum = 1, num = 2;
il = 100; NoName na = NoName(sum, num);
f2(0); //@H 10 o, HANTE : i1EFEN lambdaffhyil,{EEN cout << na(3) << endl; //6
auto f3 = [&i1] {cout << il << endl; }; //S|FBEZ cout << sum << endl; //6
il = 20, sum = 1, num = 2;
f3(); //HEiH2e S|EEE int tmp = [&sum, num](int i) {
int i2 = 3@; return sum += num + i; }(3);
[&] {cout << il << i2 << endl; }(); //EE=EZE|HESTE cout << tmp << endl; //6
/ /Bt 20 30 cout << sum << endl; //6

} return 0; } return @; return 0;

I R 2 T 18 o g P PR
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#include <iostream>
#include <vector>
#include <string>
#include <functional>
#include <algorithm>
using namespace std;
class Person {
friend bool cmp(const Person& lhs, const Person& rhs);
friend class cmpl;
public:

ITHEEEEIR

less<Type>, greater<Type>, less _equal<Type>,
greater_equal<Type>, equal_to<Type>% %

Person(int age,const string& name):age( age),name( name){}

bool operator<(const Person& rhs)const {
if (age < rhs.age) return true;
if (age == rhs.age && name < rhs.name) return true;
} return false;
bool operator>(const Person& rhs)const {
if (age > rhs.age) return true;
if (age == rhs.age &% name > rhs.name) return true;
return false;
string to_str()const {
} return string(”(" + to_string(age) + "," + name + ")");

private:
}; int age; string name;
El

void print(const vector<Person>& vec) {
for_each(vec.begin(), vec.end(), [](const Person& pn){

bool cmp(const Person& lhs, const Person& rhs) {
if (lhs.age < rhs.age) return true;
if (lhs.age == rhs.age & & lhs.name < rhs.name) return true;
} return false;
struct cmpl {
bool operator()(const Person& lhs, const Person& rhs) {
if (lhs.age < rhs.age) return true;
if (lhs.age == rhs.age && lhs.name < rhs.name) return true;
} return false;
¥
int main() {
vector<Person> vec = { {20,"ZhangSan"},{21,"Lisi"}, {20, "WangWu"} };
sort(vec.begin(), vec.end());//EIARIEE less<Person> ZH1F FEIXE
print(vec); cout << endl;
sort(vec.begin(), vec.end(), less<Person>()); //MWNEIFHEF
print(vec); cout << endl;
sort(vec.begin(), vec.end(), greater<Person>()); //EAZEFH less<Person>
print(vec); cout << endl;
sort(vec.begin(), vec.end(), cmp); //EVEIREZE cmp
print(vec); cout << endl;
sort(vec.begin(), vec.end(), cmpl()); //EHERREHE REFTIScmpl
print(vec); cout << endl;
sort(vec.begin(), vec.end(),[](const Person& lhs,const Person& rhs)->bool{
if (lhs < rhs) return true;
return false;

}); //HHBRREIZ 1lambdaRE TSR

28, Wanglu>
28, Wanglu>

28.ZhangSan> (21, Lisi>
(28.ZhangSan> (21 . Lisi>

(21, Lisi> (28.ZhangSan> 28, Wangkud>

28, Wanglu> 28.Zhang8an> (21, Lisi>

} cout << pn.to_str() << "\t%; }); print(vec); cout << endl; oy, Cami iR
return ©; -
IR HORTE LR 2R & 19 L 5 PR
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Rl X & Ffunction

#include <iostream> / /functionFHiZ

#include <vector> int main() {

#include <functional> function<int(int, int)> f1 = add;

using namespace std; function<int(int, int)> f2 = sub();
function<int(int, int)> 3 =

int add(int a, int b) { return a + b; } [1(int a, int b) {return a*b; };

cout << sub()(3, 2) << endl; //1
cout << f2(10, 1) << endl; //9
cout << f3(2, 4) << endl; //8

class sub {
public:
int operator()(int a, int b) {

e ot Cout << "-m--momon- \n";
? vector<int(*)(int, int)> vecl;
_ } vecl.push_back(add);
IE //vecl.push_back(sub()); //HMNTT
vecl.push _back([](int a, int b) {return a * b; });
AR R R, REGEH, EHTEH o
B FiZ B2, lambda®EiE=R, bindfl vector<function<int(int, int)>> vec2;
IR vec2.push_back(add);
° vec2.push_back(sub());
vec2.push_back([](int a, int b) {return a * b; });
PrifE FEfunctionZS Y, @& — MRS, &R cout << vec2[@](3, 5) << endl; // 345 =8
a8 SR ) — 2 A 22 B, cout << vec2[1](3, 5) << endl; // 3-5 =-2
cout << vec2[2](3, 5) << endl; // 3*5 =15
return ©;
B A A T 20 [ g 0



bindeR

std::bind R %, JEA I RECERC S, R DR R, BRI AT R

#include <iostream>
#include <vector>
#include <string>
#include <functional>
#include <algorithm>
using namespace std;

void fl(int a, int b, int c) {
cout << "a=" <« a;
cout << " b=" << b;
cout << " ¢c=" << ¢ << endl;;

}

class A {
public:
int add(int a, int b) { return a + b; }

>

ostream& print(ostream &out, const string &s,

int main() {

auto fun = bind(fl, std::placeholders:: 2, 100,std::placeholders:: _1);
/IBINEHE EXNAERNR

//std::placeholders:: 1 2 3EFH[ARNRNSENE

fun(10, 20);

function<void(int)> f = bind(fl, 100, std::placeholders:: 1,300);
£(200);

a=20 h=180 c=18

a=10@ h=2008 c=300

/ /ZERIR RRED T ERbind SRR — NS RERE S 2

NBC,12345, China. 554
A a;

a.add(1e, 20);
function<int(int, int)> fc = bind(&A::add, a, std::placeholders::_ 1,
std: :placeholders:: 2);

cout << fc(1le, 20) << endl;

//ARIENRIZEA 5IAref()
vector<string> ss = { "ABC","12345","China"” };

char sep) { for_each(ss.begin(), ss.end(), bind(print, ref(cout),
return out << s << sep; return - std::placeholders:: 1, ',"));
H IR S RAE LG E SN 21 Lt F PR
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EeEEEr:5IA

RAIl (Resource Acquisition Is Initialization) ,tBFRA “EIRIREUIL 2647 5 RC++1E T 1 — PP B BT

WEA R AR VR o Cor b AE DRI AT IS 00 I U 0] G i 2%

A~
o4

HE,  BIE HIAT A R B & = O

AL, RANHUEGRR EF —05, ARG I SR BB, AR A i S X B A U5 ) i 2 UR 2%
DRFFA R, e Jm CE T BT AL IR I B R TR B

void f1() {
int *pi = new int(20);
// do something...
if (*pi > 9) {
//do something...
return; //1.=iCdelete

}
delete pi;

}

/12 ARENERE NG
/| RESFERR © ANESCHIEILRT L
/ BRETNIERERNX MEFTEAEREN

const char * get name();

[/1XMER  BREINFEEEEER
const char * get namel() {
static char name[1@0];
//do something...
return name;

}
[ XFEAIER  AREEEERR

const char* get name2() {
char * name = new char[100];
//do something...
return name;

B%: HHAT5 AR SO D L T X 2 ] L ?

/REFEST , BNANEE

[ BEXENSE, HRE G ESESR

//HAE RIS EUEAR

char* get name3(char *v,int length){
//do something

} return v;

//3. B

void f3() {
int * pi = new int(20);
//do something...
throw 1;

} delete pi;

HIRPBr BORFE LR S
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& REFR ST : & AR

=—NR, BFEH TRAIFIAR, %K

’

1. X RRHEFEN ISR, FEMER T 5B REIRR 2 EARIEL, Eﬁ%&%ﬁ*%ﬁiﬁ%ﬁﬁ%

H, BRIE T RIR LR .

2. BREMREIARIEE, EXRER— (R K, BE AR LAIL HREX SEA MHE IR AT,

BRI 13T BB R R
3. HTERERIHIRNRAR

class T {

public:
T(int i = @) :data(i) { cout << "TIZE\n"; }
~T() { cout << "THFHE\n"; }

private:
int data;

}s

class SmartPointer { }
public:
SmartPointer(T* p = nullptr) :ptr(p) { }
~SmartPointer() { delete ptr; }
private:
T * ptr;
¥

, TSR (BER) SR < HIHRE.

int main() {

T * ptl = new T(1);
SmartPointer sptl(ptl);
T * pt2 = new T(2);
SmartPointer spt2 = pt2; L
/[ ERESEESRRES | ptl, pt2 BB T WREPLHH
cout << "------ \n";

return @;

fEASmartPointty ¥R R SIBIETRIRTRIEE.
{RiE 7SR TSR
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Beefast *A->EFE, 1T HIRIES

class T { _ '
public: int main() {
T(int i = @) :data(i) { cout << "TIEIE\n"; } T* pl = new T(2);
~T() { cout << "TIFE\n"; } (*p1) . show();
void show() const { cout << data << endl; } P1'>Sh0w()3
private: if (pl) cout << "pl ok\n";
int data: delete pl;
s ’ SmartPointer pd(new T(1));
class SmartPointer { (*pd).show(); // *fE5|FEHEIE
public: pd->show(); // ->EE
SmartPointer(T* p = nullptr) :ptr(p) { } if (pd) cout << "pd ok\n";
~SmartPointer() { delete ptr; } return 9;
T& operator*() { }
assert(ptr);
} return *ptr; BB MHER
T* operator->() { $g% FREF LA
assert(ptr); Rk TR
return ptr;
operator bool()const {return ptr != nullptr;} o
private:
}; T * ptr;
B A A T 2 [ g 0



EHEHS: 5 A

51T

E L
e e R
Rl — A%
o

EREEE, LEBRXHENAERE:

T* pl =new T(2); T* p2 =pL; // £ e B 1A — X &R
SmartPointer pdl{new T(1)); SmartPointer pd2 = pdl;
FZHAZNERNENAE, REL, OB M.

w5l T

#include <iostream>
#include <cassert>
using namespace std;
class T {
public:
T(int i = @) :data(i) { cout << "THHE\n"; }
~T() { cout << "THrE\n"; }
void show()const { cout << data << endl; }
private:
int data;

1

int main() {
SmartPointer pdl(new T(1));
SmartPointer pd2 = pdl; //#ENIGE
SmartPointer pd3;
pd3 = pd2; //WH{E

class SmartPointer {
public:

SmartPointer(T* p = nullptr)

:ptr(p), count(new int(ptr ? 1
~SmartPointer() {

if (--(*count) <=0) {

} delete ptr; delete count;
}

SmartPointer(const SmartPointer& other)//#ENfGE
:ptr(other.ptr), count(&(++*other.count)) { }

2 0)) { }

SmartPointer& operator=(const SmartPointer& other) {

if (this == &other) return *this;
++*other.count;

if ( --*this->count <=0 ) {
delete ptr;

delete count;

/ ME{ERF

}
ptr = other.ptr;

count = other.count;
} return *this;

T& operator*() { assert(ptr); return *ptr;}
T* operator->() { assert(ptr); return ptr;}
operator bool()const { return ptr != nullptr; }

//1BHET , RIFfa T 1R private:
return 9; T * ptr;
} }; int * count;
BRI AR 2 E SR 25 L g F PR
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B 8eF8 %5t : shared ptr

#include <iostream> int
#include <memory>
using namespace std;
class T {
public:
T(int i = @) :data(i) { cout <<"TigiE\n";}
~T() { cout << "THFE\n"; }
void show()const { cout << data << endl;}
private:
int data;

s

//Ef%E : B, 3IATTER

void printl(shared ptr<T> p) {
cout <<"{H: "<< p.use_count() << endl;
p->show();

¥

//5\FBfEE: SIBHEASH

void print2(const shared ptr<T> &p) {
cout << "F|F: "<<p.use_count() << endl;
p->show();

}
void print(const T& obj) {

cout << "YIRRISIA\n";
ob7j.show();

}

main() { shared_ptr;&(EN)

shared ptr<T> p1; //ZSHE%t

//use_count() SIFRITE(ERB/LNEEHTERNIR)
cout << pl.use_count() << endl; //0
//unique(),use_count()==11R[Eltrue,EMlfalse
cout << pl.unique() << endl; //©

//shared_ptr<T> p2= new T(1);///NMT,explicitf@i&

shared_ptr<T> p2(new T(10));

cout << p2.use_count() << endl; //1
cout << p2.unique() << endl; //1
(*p2).show(); //10 1THEGIEET *
p2->show();  //1e f75EEsT ->

if (p2) cout << "p2 not null!\n";

shared ptr<T> p3 = p2; //ENIEE
shared ptr<T> p4(p2); //BENGE
cout << p2.use_count() << endl; //3
cout << pd.use_count() << endl; //3
cout << p3.unique() << endl; //©

| IR AT AE
shared ptr<T> p5 = make_shared<T>(20);

/ NEEIEREHES TR RIS | 2R !

shared_ptr<T> p6;
p6 = p5; //MHE

//reset() FoEHRS, NEEEGR, B Ecount- -, AIRESENER

p3.reset();

cout << p2.use_count() << endl; //2

//reset(T* p), NEEERIR, EEFHSEIE(BRE)
cout << pd.use_count() << endl; //2
p4.reset(new T(30));

cout << pd.use_count() << endl; //1

//swap() IREIR

p4->show(); //30

p4.swap(p5);

| p4->show(); //20

std: :swap(p4, p5); //FES pd.swap(p5)—iF
/ | ERHESHERS TR

printl(pa); //(Ef513

print2(p4); //S|EEE

print(*p4);

cout << "
/ /HHIBRES :
shared_ptr<T> pll(new T[3], del_T_arr);

shared ptr<T> pl2(new T[3]{7,8,9},[1(T* p){delete[]p;});

T* pa = pl2.get();

* — . pa = pa + 2;
void del T_arr(T* parr) { //fflb&zs "= pS:get(), pa->show();
delete[] parr; p->show(); //20 COUt << Mmmmmmmmmmcmmmmmmeeaa \n";
B BT SORFE L3 B S E 26 Lt F PR
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EBEHE T :weak ptr

class Parent;

typedef std::shared_ptr<Parent> ParentPtr;

class Child;

typedef std::shared ptr<Child> ChildPtr;

class Parent { 7

public: (R
Parent() { cout << "ParentidiE\n"; }
~Parent() { cout << "Parentffffd\n"; }
ChildPtr child;

¥

class Child {

public:
Child() { cout << "Childf@iE\n"; }
~Child() { cout << "Child#f#d\n"; }
ParentPtr parent;

¥

int main() {
ParentPtr p = make_shared<Parent>();
ChildPtr c¢ = make_shared<Child>();
p->child = c;
c->parent = p;
[ITEEBITER. o » RIRZEHRIEN
cout<<"parent: "<<p.use_count()<<endl;//
cout<<”child: "<<c.use_count()<<endl; //2
} return 0;

B —1 Hshared ptrEEEMN % .
A AR5 Hi 8, A SER TN R .

S A shared_ptrEFHEF, EEMOBHELSE R
MR A shared ptriE B HE, BEAOHHHELRMN.

/ /weak_ptrFi%(#EO)

weak ptr<int> wpl; //ZSf85t

shared ptr<int> spl = make_shared<int>(100);
cout << spl.use count() << endl; //1

wpl = spl; //AEIENN S|BEITEL
cout << spl.use_count() << endl; //1

weak_ptr<int> wp2(spl); //FBshared_ptrigiE
//use_count()Bweak ptr¥IiAJshared ptrii5|HEitEL
cout << wp2.use_count() << endl; //1

//expired():FHuse_count()==0)R[Eltrue,FMlfalse
if (lwp2.expired()) { //iEE11EH

//1lock() :3¥fshared_ptr

shared ptr<int> sp2 = wp2.lock();

if (sp2) cout << "EIAALIN ! \n";

HER RGBT SORTE LR DT
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EBEHE T :weak ptr

#include <iostream>
#include <memory>
using namespace std;
class Parent;
typedef std::shared_ptr<Parent> ParentPtr;
class Child; ParentPtr p
typedef std::shared_ptr<Child> ChildPtr;
typedef std::weak_ptr<Parent> WeakParentPtr;
typedef std::weak_ptr<Child> WeakChildPtr;
class Parent {
public:
Parent() { cout << "Parenti@iE\n"; }
~Parent() { cout << "Parentffid\n"; }
WeakChildPtr child;
}s ChildPtr ¢
class Child {
public:
Child() { cout << "Childf@iE\n"; }
~Child() { cout << "Childifffd\n"; }
ParentPtr parent;

}s

int main() { ParentRIChild .
HEE A% Nweak ptrEA LT .«

ParentPtr p = make_shared<Parent>();

ChildPtr ¢ = make_shared<Child>();

p->child = c;

c->parent = p;

cout << "parent: " << p.use_count() << endl;//2
cout << "child: " << c.use_count() << endl; //1
return 0;

Parent *ptr/
int *count-—|

Parent:

WeakPtr child:
Child *ptr
int *count—4—

Child *ptr
int *count

count 1 2

Child:

\\\Parent *ptr
int *count

ParPir parent:

count 1
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E8EB ST :unique ptr

“UHE” BEFRMTPIXNS. Sshared_ptrAH, [Fl—BZ| H 886 —Sunique_ptrig M1 25 % HIXT %
, AR @ e DU E I, R A shiE DLAIRS SR AE

#include <iostream>
#include <memory>
#include <functional>
using namespace std;
class T {
public:

T(int i = @) :data(i) { cout << "TiEE\n";}

~T() { cout << "THFFG\n"; }

void show()const { cout << data << endl; }
private:

int data;

3

//BEfRE : I

void printl(unique_ptr<T> p) {
p->show();

/13| FEf&E:
void print2(const unique ptr<T> &p) {
p->show();

void print(const T& obj) {

cout << "XIZRAYS|E\n";

} obj.show();

void del T arr(T* parr) { //HIBRES
delete[] parr;

//shared ptr FiZ(EO) :

int main() {

unique_ptr<T> pl; //ZH8Et

/ /explicitiiE, REeEiEIak
//unique_ptr<T> p2 = new T(100); //f812
unique_ptr<T> p2(new T(100));
//i&8use_count(),unique(),BE&E5|EitE
(*p2).show(); //100 {T/9{53EE *
p2->show(); //1ee {TH{EHEET ->

if (p2) cout << "p2 not null!\n";

/ [REEIEE NERE
//unique_ptr<T> p3(p2); //igR
//unique_ptr<T> p3 = p2;//fEIR

/ EEEERE
//pl = p2; //EB1R
//eILARERIER

unique_ptr<T> p3 = std::move(p2);
if (!p2) cout << "p2 empty\n";

/ /RILARSENIR{E

pl = std::move(p3);

T p = pl.get(); //FREUARISET
p->show(); //16@

//release (), BEH=HIN, IREHES
//pl.release(); //$8,release NEREER
p = pl.release();

p->show(); //iFR , pEEISF, Edelete 1T
unique ptr<T> pa(p); //EFIEE

pd.reset(); //BRpAEENER

cout << M---------- \n";

unique_ptr<T> p5(new T(200));
/1 FTORIEBNER  BEEFER
p5.reset(new T(300));

cout << "

/ /RS HEREEITE
printl(std: :move(p5)); //{Bf5%
unique_ptr<T> p6(new T(400));
print2(p6); //3|BEE
print(*p6);

cout << "

//THIBRER -

unique_ptr<T, function<void(T*)>> pll(new T[3],del T _arr);
unique _ptr<T, function<void(T*)>> pl2(new T[3]{ 7,8,9 },
[1(T* p)->void {delete[] p; });

cout << "===============\n";

return 9;
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EHE¥EEM :unique_ptr g 5 SEIY

class T { public: int main() {
public: \ T& operator*() { Unique_ptr pl; //ZStEEt
T(int i = @) :data(i) { cout << "THZIE\n"; } assert(ptr); //Unique_ptr p2 = new T(100); //{8IR

~T() { cout << "THE\n"; } return *ptr; Unique_ptr p2(new T(100));
void show()const { cout << data << endl; } } (*p2).show(); //100 {THEIE5T *
vate: T* operator->() { i ) — ey
private: assert(ptr): p2->show(); //100 {THEISET ->
int data; PEr) s if (p2) cout << "p2 not nulll\n";
¥ y return ptrs / FETL AR T
: x -
clas? L.Jnlque_p'tr { Oper‘::zrﬁoﬁiﬁci:sfj - Unique ptr p3 = std::move(p2);
PUbl'lc- . } Prr == prrs if (!p2) cout << "p2 empty\n";
Unlql'.leTptr‘(?.ptr‘(nullztr‘) {} T* release() { //3zHiisIty J JE e Ehit A
exPllut Unlque_ptr'gT p):ptr(p){ } T* p = ptr; pl = std::move(p3); -
UnJ..que_ptr‘(const Unique_ptr&) = delete; ptr = nullptr; T* p = pl.get(); //5FENEEISEt IEB‘E
Unique_ptr& operator=(const Unique ptr&) = delete; return p; p->show(); //100 190 e
Unique _ptr(Unique ptr&& other) noexcept//FEHIidiE ¥ p = pl r'eZ,Lease()' b2 ompty
. id t(T* =nullpt 5y =] N ’ ? .
.Eﬁr(ot:er;ptril{t ' vol d:?;-( new_p=nullptr) {// p->show(); //100 & , pEificst o
y other.ptr = nullptr; otr A .. Unique_ptr pa(p); //EFiEE
Unique ptr& operator=(Unique ptr&& other)noexcept{ } -’ pd.reset(); //BRpsEENEE
if (this == &other) return *this; //FEaIR{E T* get() { return ptr; } //IREHEEFT cout << Mo----ooo-- \n";
del(); private: Unique_ptr p5(new T(200));
std::swap(ptr, other.ptr); void del(){delete ptr;ptr = nullptr;} /I TENERNER  BiEEFER
} return *this; private: e p5.reset(new T(300));
* . ~ n n
“Unique_ptr() { /i3 y | Ptn //EEER cout << "sss======\n’
} del(); return @;
B BT SORFE L3 B S E 30 L e PR
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See¥EET: NG
void fun(shared ptr<int> ptr) { /*...*/ }

BREARETAIN TRAI CBEIRAPRCRIVIAGIL) HOBOARX ¥ - = st R TR ehared ptrfiuniaue ptr SRS
FREFATHEE:E, XAEHREfRE L2 — DS, ITHE int *pi = new int(1); ///>EXEEAIKED

Iyl 75 5 — NFBEL shared ptr<int> pil(pi);
ity I]/f% | EI:EI!ﬁ“ //shared_ptr<int> pi2(pi); //i&

shared ptr<int> pi2 = pil; //BHeSXEE#]

AR TRETHIME H 2Py 1B S0 FH delete BN A7 AR Y 57 R —
HRICRE AT MBI AR AEE A PRI, Loce porcint> pxl = make shared<ints(2);
SRR AR 2 R, XS AT DB fun(px); //ok,3 2
ﬁ% El,ljﬁ_%ﬁﬁy% cout << *px1l << endl; //ok

int *px = new int(2);
FSailap \ = > A 1 7 e NSy = 1A //fun(px); //%8,shared_ptr<int> ptr = px; M7
=] HbTE%‘[“E/JEFHmIEE{S@[ E/J’ *H Hﬁ??%fhalﬁ“, Zﬁ%&z -Fun(shar“ed_ptr*a<int>(px)); /] BEAILNESS (B
J:Eg;b'_\'gi <IIEH;FDH¢IEHTJ'_\'9§) cout << *px << endl; //IHES pxBEEERT ! !

/13 . REFERgetVIAEENREL S — 1 EeEEsT
shared_ptr<int> p(new int(3));

int *pl = p.get(); //FEpESIEAVERISET, ok
{

}

//4. " Edelete get()1RERIEISET
int *p2 = p.get();

//delete p2; //4& , BB
return 9;

//shared_ptr<int> p2(pl); //55 , EE1E
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EEEFEE new/delete

string *ps = new string("abc");
string *ps_arr = new string[10];

B2, newBAREAT ALK (R TR, REBE
R, BRI, R4 RS CE A R S (B S .
B3 BRI DU B, 3N EE TG

B=: NEHEDE T ZREFHETR, RE—EMAZ

delete ps;
delete [] ps_arr;

£=35, A elete (s (R P R R
new/delete KIHATIREANBEE L, {HAAR A operator new/operator delete;
A] DLdE S A K53 B8 43 Be N AR E AT HIXT &
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EEEFEE new/delete

#include <iostream> int main() {
#include <cstdlib> int *pi = new int(®@);
using namespace std; cout << Me--mmmmmmmmeeee- \n";
void* operator new(std::size t size) { delete pi;
if (VOid * p = malloc(size)) '[ cout << ":::::::::::::::::\n";
cout << "my operator new\n"; A *pa = new A(1);
} return p; coUut €€ "mmmmmmm e e
throw bad_alloc(); delete pa;
} return @,
void operator delete(void* p) { }
cout << "my operator delete\n"; ay"gl'i:::z:r“::u
y free(p); s
class A { ATy | o
public: my operaltor elele

A(int i=@) :pi(new int(i)) {cout << "AFIE\n";}
~A() { cout << "AFTHA ! \n"; delete pi; }
/ /BB R AL
/*static*/void* operator new(std::size t size){
if (void * p = malloc(size)) {
cout << "A operator new\n";
} return p;

y throw bad_alloc(); //HISNEFNIMNEE

/*static*/ void operator delete(void* p) {
cout << "A operator delete\n";

} free(p);
private:
int* pi;

s

#1nclude <iostream>
#include <cstdlib>
using namespace std;
class A {
public:
A(int i=@) :pi(new int(i)) {cout << "AfIE\n";}
~A() { cout << "AfTHE I \n"; delete pi; }
/ /B ESR R R
/*static*/void* operator new[](std::size_t size){
if (void * p = malloc(size)) {
cout << "-A operator new[]\n";
return p;

}
throw bad_alloc(); //EEREFEENINEE

}
/*static*/ void operator delete[](void* p) {

cout << "A operator delete[]\n";
free(p);

}

private:
int* pl, erator newl]
¥
int main() {
A *pa = new A[3];
cout << Memmmmmm e e \n";
delete[] pa;

return @;

. pl;ratur deletel]
i +
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EEEFEE new/delete

#include <iostream> class A {
#include <cstdlib> public: )
using namespace std; A(int i = @) :pi(new int(i)) { cout << "AMZIE\n";}
class A { ~A() {cout << "ANTIG ! \n"; delete pi; }
public: . void show()const { cout << *pi << endl; }
A(int i = @) :pi(new int(i)) { cout << "AfgiE\n";} prw?ﬁ:; .
~A() {cout << "AfFfg ! \n"; delete pi; } s Pis
static void* operator new(std::size t size, ir’1t main() {
const char* file, int line) { void* pbuf = malloc(108);
/ 1 ERERERAN SR T T BRI E / /% Inew, 7E pbufititithh : A5
cout << _ FILE_ << "---" << _ LINE__ << endl; //1.3fFF HESE
if (void * p = malloc(size)) { A *pal = new(pbuf) A(1);
cout << "-A operator new\n"; pal->show(); //XISIEHEAIE 1
return p; cout << pbuf << endl;
} cout << pal << endl;
throw bad_alloc(); pal->~A(); //SEEUTERINT
- ? free(pbuf);
. } . cout << M-----mmmmmmmmmo \n";
private: SIS e opprtd char buf[2e@];
int* pi; i //2. WEFE 125
}; A* pa2 = new(buf) A(2);
int main() { pa2->show(); //XISIEHEE 2
A* pa = new(_ FILE , LINE ) A(1); cout << (void*)buf << endl;
cout €¢ Memmmmmmmeeo o \n"; cout << pa2 << endl;
delete pa; // delete pa2; /ff\%ﬁ%’ ENInewHRIUX IS A BEdelete
return 0; pa2->~A(); //BERITSE
} ’ } return 8;
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std: :al locator

fEvectors& A, Ml HIELE K NAFAF UL R -

5 N AF 0 BCADS RAE & T2, R f it il .
EER RS N 128, SCVFEAT TR BCAIZa4E 73 . Sk3CfF: <memory>
#include <iostream>
#include <string> | | | | | eees--
#include <utility> 1\,
using namespace std; quit
int main() { . == ’— Vi .
string *ps = new string[100]; new string[100] , EFEEHTL00;Xstring2s
string s; BIFIASISEEL . IMEEEEAAS !

string *q = ps; — .
while (cin >> s && s != "quit" R . frfathTEEMIT100;X !
& q !'= ps + 100) {
*q++ = std::move(s);

}
delete[] ps;
return 0;
}
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std: :al locator

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

vector<string> vec = {"abc","xyz","c++","python"};
string * const pl = alloc.allocate(vec.size()+3);
/ EBTFE N vechRITTESRIGEN pl FHERITTER
string * gl=uninitialized copy(vec.begin(), vec.end(),pl);
/ IFERTCEIEILT "hello”
gl = uninitialized fill n(ql, 3, "hello");
string *q2 = pl;
while (g2 != ql)
cout << *g2++<<"\t";
cout << endl;
} return 9;

int main() {

/BN —"allocatorfIHR , HEEEstringlIRDEREF
allocator<string> alloc;
/1P E—ERIRIERY. RIGIENATE , AILURFIe M stringliR
string * const p = alloc.allocate(10);
string* q = p;
alloc.construct(q++); //TEqAUIEMETER(FUAEE)
alloc.construct(g++, 5, "A"); // TAAAAA"
alloc.construct(gq++, "ABC"); // "ABC" abc  xyz  c++  python hello hello hello
/ ITATIIRAMTIIREY
while (q !'= p)

alloc.destroy(--q);
/ IBE—ERAE | pEAlHEallocte()IRERYEE, REFERPHINR
/1 RREENT ( BEERdestroy() )
alloc.deallocate(p, 10);
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INGR 3]

I 5 R E, R BB B vector<int> A% A\ 75— BR L HU A FF 47 Avector, I Hlfor_each$% 2 F 73 FI #7411 B

#include <iostream>

#include <functional>

#include <algorithm>

#include <vector>

using namespace std;

vector<int>* new_vector() {

return new (nothrow) vector<int>;

3oid input_vector(vector<int>* pv) {
int v;
while (cin >> v)

} pv->push_back(Vv);

ostream& print(ostream& out, const int& v, char sep) {
} return out << v << sep;

int main() {

vector<int> *pv = new_vector();
if (!pv) { cout << "RERZE!\n"; return -1; }
input_vector(pv);
/1VA "\t VBRI TENEIH
for_each(pv->begin(), pv->end(),

bind( |
cout << endl;
delete pv;
pv = nullptr:

<iostream>
<functional>
<algorithm>

#include
#include
#include
#include <vector>

#include <memory>

using namespace std;

shared ptr<vector<int>> new_vector() {
} return | I

void input_vector(shared ptr<vector<int>> pv) {

/ /[ EEEEERS | BEEXE!

cout << pv.use_count() << endl;

int v;
while (cin >> v)
} pv->push_back(v);

ostream& print(ostream& out, const int& v, char sep) {
} return out << v << sep;

int main() {
shared_ptr<vector<int>> pv
input_vector(pv);
/IVA " VEAS TR TENGE
for_each(pv->begin(), pv->end(),
bind(print, ref(cout), std::placeholders:: 1,
cout << endl;

new_vector();

"))

} return @; Z:2= |print, ref(cout), std::placeholders::_1, '\t'|| } return 0; # % | make_shared<vector<int>>()
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