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H—HIWIR T
int arr[3]{1, 2, 3};
vector<int> iv{l, 2, 3};
map<int, string> mp{{1l, "a"}, {2, "b"}};
string str{"Hello World"};
int * p = new int[20]{1,2,3};
struct A {
int i,j; A(int m,int n):i(m),j(n) { }
};
A func(int m,int n ) { return {m,n}; }
int main() {
A * pa = new A {3,7};
A a[] = {{1,2},{3,4},{5,6}};



(R EIAYIGE
class B

{
public:

int m 1234;
int n;
};

int main ()

{
B b;

cout << b.m << endl; //H 1234
return 0;

—6



autoXiE=

ATENXNZE, mERAILIBFIREEERISE

auto i = 100; // i = int
auto p = new A(); // p = A *
auto k = 34343LL; // k = long long

map<string,int,greater<string> > mp;
for( auto i = mp.begin(); i '= mp.end(); ++i)

cout << i->first < "," << i->second ;
//iB92_BIR: map<string,int,greater<string> >::iterator



autoXE=F

class A { };
A operator + ( int n,const A & a)

{

return a;

}
template <class T1l, class T2>

auto add (Tl x, T2 y) -> decltype(x + y) {

return x+y;

auto d = add(100,1.5); // diEdouble d=101.5
auto k = add(100,A()); // d=AzsHE



decltype XK=
KFIARAISEE

int 1;

double t;

struct A { double x; };
const A* a = new A();

decltype (a) x1l; // x1 is A *

decltype (i) x2; [// x2 is int
decltype (a->x) x3; // x3 is double
decltype((a->x)) x4 = t; // x4 is doubles&

9
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HeetgETrshared ptr

> L34 <memory>

> J@idshared ptrifai&EREL, vJLAikshared ptridSIEE— P newizEHR
BIRYiEET, BRI

> shared_ptr<T> ptr(new T); // T BILARZ int ,char, 52 E&FpLEY

IEptrptaT LA T* SEIRGEST—HEREEM, B *ptr Hi2Fnews)E&o BCHIAR

TSR, MEAERODERRNEFRNE,

Z/ shared_ptridgalLIBRFEE—1MEST, RASEF—EEITTE. =
Joshared_ptriEEi1ZigstAY, deleteizigst.
> shared_ptrS AT EEREISHERIZNAERETT, SRR T=HE
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Eeetsstshared ptr

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

struct A {
int n;
A(int v 0) :n(v){ }
~A() { cout << n <K<K " destructor" << endl; }

}s;

int main ()

{
shared ptr<A> spl(new A(2)); //spliEEA(2)
shared ptr<A> sp2(spl); //sp2t3IEE A (2)
cout << "1)" <K< spl->n <K<K "," << sp2->n << endl;
//%ih1) 2,2

shared ptr<A> sp3; AR :
A * p = spl.get(); //p ¥EF A(2) 1)2,2
cout << "2)" << p->n << endl; 2)2 1




sp3 = spl; //sp3tHiEE A (2)
cout << "3)" << (*sp3).n << endl; //HiH 2
spl.reset(); //splFHEE A(2)
if( !'spl )

cout << "4)spl is null" << endl; //&iH
A * g = new A(3);
spl.reset(q); // splitEq

cout << "5)" << spl->n << endl; //ifiH 3 |BIHER:
shared ptr<A> spd(spl); //sp4AtEEA(3) 1)2,2
shared ptr<A> sp5; 2)2
spl.reset(); //sp1FIEE A (3) 3)2
cout << "before end main" <<endl; 4) spl 1s null
sp4.reset () ; //splBHEEE A(3) |[2)3
cout << "end main" << endl; before end main
return 0; //IEFEETR, Sdelete A (2) 3 destructor
end main
2 destructor




eetestshared_ptr

#include <iostream>
#include <memory>
using namespace std;
struct A{

~A() { cout << "~A" << endl; }

}i
int main|()

{
A * p = new A();

shared ptr<A> ptr(p):;
shared ptr<A> ptr2;

ptr2.reset(p) ;

//HAEBI ptrhXIpRITEITE

cout << "end" << endl;

return 0;

13




£ aetsEtshared ptr

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

struct A{

~A() { cout << "~A" << endl; } R
}; b :

int main() end

{ ~A
A * p = new A(); ~A e
shared ptr<A> ptr(p): Z)—E_TEJ%_EEFFI\ -
shared ptr<A> ptr2; pfideleteFiX

ptr2.reset(p); //HARIEIM ptrAAIpRIHEEITEN
cout << "end" << endl;

return 0;

14




iEErnullptr

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

int main () {
int* pl = NULL;
int* p2 = nullptr;
shared ptr<double> p3 = nullptr;
if (pl == p2)
cout << "equal 1" <<endl; | ZKIFHIEHNER/RHIL
if( p3 == nullptr) equal 1
cout << "equal 2" <<endl;
if( p3 == p2) ; // error equal 2
if ( p3 == NULL) equal 4
cout << "equal 4" <<endl;
bool b = nullptr; // b = false
int i = nullptr; //error,nullptrABEEGIEIGRLEEEY

return 0;

) 15
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HISeERIfor{BIA

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

struct A { int n; A(int i) :n(i) { |
int main() {
int aryl[] = {1,2,3,4,5};
for(int & e: ary)
e*= 10;
for(int e : ary)
cout <K e <K ", ";
cout << endl;
vector<A> st (ary,ary+5);

for( auto & it: st) ﬁﬁtj:
it-n *= 10; 10,20,301401501

for( A it: st)
cout <K it.n &< ","; 100120013001400
return O; , 500,

} 16
s




AE5|Bflmove1E X

AE: —fskiR, AeEButtiFRAR, MEGE,
REBENERY, FRE(E

class A { };

Asr=A(); // error , A()BLEREE, BAE
A ss r=A(); //ok, r EG(ESIFE

%%gﬂ’s%%%‘@%ﬁﬁﬂ@?&% I DEEHITRE N SRIHEITREN
\IREL,
%=

=

http://amazingjxg.com/2012/06/06/%E8%AF%91%E8%AF%A6%E8%
A7%A3CYES5%8F%B3%ES5%80%BC%ES5%BC%95%E 7%94%A8/

http://www.cnblogs.com/soaliap/archive/2012/11/19/2777131.html
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#include <iostream>
#include <string>
#include <cstring>
using namespace std;

class String
{
public:
char * str;
String () :str (new char[1l]) { str[0] = 0;}
String(const char * s) {
str = new char[strlen(s)+1];
strcpy (str,s) ;
}
String(const String & s) {
cout << "copy constructor called" << endl;
str = new char[strlen(s.str)+1];
strcpy(str,s.str) ;

18



String & operator=(const String & s) {
cout << "copy operator= called" << endl;
if( str '= s.str) {
delete [] str;
str = new char[strlen(s.str)+1];
strcpy(str,s.str) ;
}

return * this;

// move constructor
String (String && s) :str(s.str) {
cout << "move constructor called'"<<endl;
s.str = new char[l];
s.str[0] = O;

19



// move assigment
String & operator = (String &é&s)
cout << "move operator= called"<<endl;
if (str'!'= s.str) {
delete [] str;
str = s.str;
s.str = new char[l];
s.str[0] = O;
}

return *this;

}
~String() { delete [] str; }

20



template <class T>
void MoveSwap (T& a, T& b) {
T tmp (move(a)); // std::move (a) HHE, XELFMAmove
constructor
a = move (b) ; // move (b) AHE, BEIXELFAmove assigment
b = move (tmp); // move (tmp) AHH, BEULXELFAmove

assigment

}

21



int main|()

{
//String & r = String("this"); // error
String s;
s = String("ok"); // String("ok")EAE
cout << "¥*kkkkk" << endl;
String && r = String("this");
cout << r.str << endl;

String sl = "hello",s2 = "world"; iR
MoveSwap (sl,s2) ; move operator= called
cout << s2.str << endl; *kkkkk
return O; this
} move constructor called

move operator= called
move operator= called
hello




EREOREHENXIRET, IREHEXSRUMEIE?

RESHIIEREL
return FERISR > S
return £5%% ->85l
=041 VA A DR\
return [FEEXIER > Fo))
return £BFXI%R  >EIASH!
return move(£F3I[A) -) ]
> EE EFMIEREFD BoitaiEREL:
return FERXIHR  -> #8o)]
return £FXI% > &%
return move(£BEXIE) -) &l

\7

dev c++/A, return FERISR SEELK, AARRIELEBIIEREL




o] {EA ] EFIRIRTSR :
struct A
Aiconst A & a) = delete;

A(const A && a) { cout << "move" << endl; }
A() { };
};
A b;
A func() {
A a;
return a;
}
void func2(A a) { }
int main() {

A al;

A a2(al); //compile error
func2 (al) ; //compile error
func|() ;

return 0;

24
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TFEE(HR)

#include <iostream>

#include <string>

#include <unordered map>

using namespace std;

int main ()

{
unordered map<string,int> turingWinner; //EIRIZIRIZZE
turingWinner.insert (make pair ("Dijkstra",1972));
turingWinner. insert (make pair ("Scott",1976))
turingWinner.insert (make pair ("Wilkes",1967)) ;
turingWinner.insert (make pair ("Hamming",1968)) ;
turingWinner ["Ritchie"] = 1983;
string name;

cin >> name; //HANIEE

25




unordered map<string,int>::iterator p =

turingWinner. find (name) ;

/ /R R EIRIZATIE]
if( p '= turingWinner.end())
cout << p->second;
else
cout << "Not Found" << endl;
return O;

e RBANEENIESRE LT 24K




rm—y .
IENIZRIXT

#include <iostream>

#include <regex> //{ERHIENZFEIU/HEZULIZIF

using namespace std;

int main ()

{

regex reg("b.?p.*k");

cout << regex match ("bopggk",reg) <<endl;//Hith 1, FREICECRLLI
cout << regex match ("boopgggk",reg) <<endl;//%ii 0, ECHECEM
cout << regex match("b pk",reg) <<endl; //Hdi 1, FRICECRLY]
regex reg2("\\d{3} ([a-zA-Z]+) . (\\d{2}|N/A)\\s\\1");

string correct="123Hello N/A Hello";

string incorrect="123Hello 12 hello";

cout << regex match (correct,reg2) <<endl; //§di 1,PCECEEL]
cout << regex match (incorrect,reg2) << endl; //Hiti 0, &M
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Lambdazzix=,

RIEF— RIS, BEEREE INERE—

HRFER—RAYERRE, BERERERANZ S LERER?




LambdaZ=KiAT

ezl
(SR EIL A A TURBRT(BEER) ->IR([EI(ESRE

{
154
}

] AMEFRMERSNREZE

=]  LMEERNFERRREINIRE

&] LS| IUERrENERE

x, &y] x LMEERAER, y LASIRFUER

=, 8, 8y] x,y LAS|BRZUER, ERZEIMEEI(ER
&x,y]l xy LMEERIFIVER, ERZES|IFEIVER

REERR WAL, RENGERETFNREERR, .




LambdaZ&ix=,

int main ()
{
int x = 100,y=200,z=300;
cout << [ ] (double a,double b) { return a + b; }(1.2,2.5)
<< endl;
auto ff = [=,&y,&z] (int n) {
cout <<x << endl;
y++; z++;
return n*n;
}s;
cout << ff(15) << endl;
cout <K y << "," K< z << endl;
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LambdaZ&ix=,

int main ()
{
int x = 100,y=200,z=300;
cout << [ ] (double a,double b) { return a + b; } (1.2,2.5)

<< endl;
auto ff = [=,&y,&z] (int n) {

cout <<x << endl;

y++; z++;

return n*n; B
bi 3.7
cout << ff(15) << endl; 100
cout <K y << "," K< z << endl; 995

} 201,301

31
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LambdaZE iR

int a[4] = { 4,2,11,33};
sort(a,a+4,[ ] (int x,int y)->bool {
return x%10 < y%10; });

for each(a,a+4,[ ] (int x) {cout << x << " " ;} ) ;

32



LambdaZg AT

int a[4] = { 4,2,11,33};
sort(a,a+4,[ ] (int x,int y)->bool { return x%10
< y%10; });
for each(a,a+4,[ ] (int x) {cout << x << " " ;} ) ;

Hi
11 2 33 4

33



Lambdaz=ik=,

#include <iostream>
#include <algorithm>

#include <vector> 0=t L A -
using namespace std; *EF%_EHUL_I—I:I%-
int main() 10

{ 2 4 6 8
vector<int> a { 1,2,3,4};

int total = 0;

for each(a.begin() ,a.end(),[&] (int & x)
{total += x; x*=2;});

cout << total << endl; //HH 10

for each(a.begin() ,a.end(),[ ] (int x)
{ cout KK x << " ";});

return O;

34




LambdaZz=iAT,
SCHLB TR SETHBERENSSENIN :

#include <functional>
function<int (int)> f£ib = [&fib] (int n)

{ return n <=2 ? 1 : fib(n-1) + fib(n-2);};
cout << fib(5) << endl; //H§H5

function<int (int)> FTFRIEBHEA int, B— 1 intSEHBIRE

35




e

#include <iostream>
#include <thread>
using namespace std;
struct MyThread {
void operator () () {
while (true)
cout << "IN MYTHREAD\n";
}
}i
void my thread(int x)

{
while (x)

cout << "in my thread\n";

36



e 257

int main() i
{ in my_thread
MyThread x; // ¥x BIEK: BJEHE] I|r|l| Tﬂyy_'f'ﬁaaéjAD
thread th(x);// GIEZEFHRT IN MYTHREAD
thread thl (my thread, 100); i i
while (true) !2 ma”lhread
cout << "in main\n"; I|N M%?THREAD
t 0;
} retcturn IN MYTHREAD
In main
In main
in my_thread
IN MYTHREAD
37



