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C++11: Doxpanuchb!
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Kak komnunupoBaTtb?

» GCC Bepcusa ot 4.6

onumna komnmnauunn:. —std=c++0x

Eclipse: Project -> Properties -> C/C++ Build -> Settings ->
GCC C++ Compiler -> Miscellaneous -> Other flags

Qt Creator: project name.pro ->
QMAKE_CXXFLAGS += -std=c++0x

e MSVS 2010 u BblwLe
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YnyuuweHusa A3blkKa SRk
 YAyYLIEHUS B NPaKTUYECKOM E
MCNOSb30BaHUN )
e YryylleHus B aApe s3bika pmis=

* [loBbllLEHNE Nnpon3BoaunUTESIbHOCTU 3a

CYET sapa A3blKa

* /IameHeHne ctaHgapTHON OMDNNOTEKN

* YCKOpeHMe KoMmnunaumm




ynyJdlweHus B
NPaKTU4eCKOM
MCNOJSIb30BaHUM
A3blKa

-----




Cnuckun nHnumanunsaymmn

A—inaludes i,

int main() {

ipolcage-di=t{ (L, 2537740 o i
std: :deque<int> queuve = { 1, 2, 3, 4, 5 };
stdssigtdint> list = { 1,(12,) 3.++4,-5-3;
std::set<int> set = { 1, 2, 3, 4, };
stailiveetar<intriweetor = |l A, 213 4525 )
stdizmapdimtEsant>r-map-=19{ {1, 5}, {2,[4}, {33k, ({4} |25 =1
Fome=emeti- =10 T <15y |

stdf jJoout | << grarri|l K<y = " < quege [l N s

<4< (Iistibagin ())<= 1 <<| T (set]|.begin () F—<<s——=

<Jd lyactor[i] |<KiBt—|="

<< mapsbedglin(Essfirsh <"

R C RE.C s | 11C

list.pop front ()7
set.erase(set.begin());
map.erase (map.begin()) ;

}

return 0;

" << map.begin()->second

"
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#include <iostream>
#include <deque>
using namespace std;

class Complex {

public:

Complex(initializer list<float> i 1list) ({
inbtialiilzer list<fleoatE>:t:constiteraton p & (dsirstibegin () 2
—EHh—=—E(pHT) i
I = ey

|

VIO L RN (et
Coult] <<
1t (| Am| > 0)fTCouE (/< [Tt 7
coult, <I<Hi Mm-S <<en a1

}

private:

flroat—rm="1m;

}i
Ttg-mein . {
Complex ¢ = { .5f£, -2.f };

GpErlrs-E) ;

return 0;
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YHuBepcanbHas
MHUUManusauuma

#include <iostream>
#include <string>

Strict. Mystructld
i s £ 1
double b;

SideSTring TSty

yoald [print (il const|
sttdfocout <<=
<K [I%sikETE

gl all<<| ", bllERITD

=

My 6t rudt fgeretruetrolr i {
return {5, 0, "Structure Object"};
}

int main () {
MyStruct mst{l, 2.71, "Hello, World!"};
ms-Gerjpipdetut=E);
get struct obj () .print();

return 0;

Wir |l s ccPmionin ity Jemdls;
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BbiBOO TUNOB

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

i 5 14 i B 1

auto &output = cout;

auto [two| Pl = Zr*oii4s
output] << pwo_pi<K<iendls

decltype (output) console = output;

vecfor<ini>—vea—{4H, 3,| 4012 };

for (auto p = vec.begin(); p != vec.end(); ++p) {
conls ofte—==F—5=1-*p;

}

console << endl;

return 0;
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For-uukn no Konnekumu

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

s o+ L1+

publijc:
st atovaTue ) 7 —valuelviallue)id }
e yate O ngonst (i returml  value; |
private:

int _value;

LI

rpre=prattwy ) [{
intde g feT=r~1 %, (3, 4, |5 X/
for| {int Ix ' : cllarr) | gout KK | T << x;

cout << endl;

vectiogr<Int>—wee—=({ 3,11, 2,13,.)5 };

for (auto &i : wvec) cout << ' ' << i.value();

cot i rendl;

return 0O;
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INambpga-pyHKUUN n
BblpaXXeHus

#include <algorithm>
#include <iostream>
#include <vector>

using namespace std;

int-imalin 3. {
auto add = [](int a, int b) { return a + b; };
cout | <1 add{P 4Dl -<ss andil ;

auto pow = [](int a, int b) -> int {
int| resustt——i
fory a0kl K-t gesullh|l *= ar
return result;

15}

cout K< powill., 16} <<idendl|

vecton<int> wec| =754 2,5 2L, [ L3854 A58 —BL||};

int max = vec[0];
for each(vec.begin() + 1, vec.end(), [&max] (int x) ({
1E (> max) max = Xy

1) ;

C oL <K Masd-clman

return 0;
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#include <iostream>
#include <vector>
using namespace std;

template <typename LambdaType>
void print el ementsithambdalype lanbda print, int.n)l {

foriaCGmE =103 1« |07 T+1) [1dgmbdal print () ;
}
int main () {
viecLor<int> . grril (-5, [4JL32 12, 1 };
vieateor<int> \arrd £ { 0, (9,18, “HHt+b6i—}3

anko rabimectprinty——[ &1 () |1
don loemsE—auror—&x— aryl) |cout |<K«4 [ 1’ <x;
Ton constl Bbutiol [&x i aryl) |cout <4 | |' <Llx;
eavth<<endl-

L&

auto.lreverse|iprint H IS0
o (It ——=lare2isibzetE—daa— o Urte3i). coft << |
for (auto p = arrl.crbegin(); p !'= arrl.crend(); ++p)
cout << I <A Fpr

}
cout << endl;

H

print«jeil-ements-(direct print, |3y
piint-telements-(treversge| print,| i

return 0O;

{

_Fl||l e

Lr':

<< arr2|[ &t




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

class }Ring—{

public:
RingCinditialilzer 1HsTINES Ligt)[ 3| |vec(lisk), |‘seek(0)-§{}
void crank () {
avte—eyellerprint = FH(Ring *ning) | {
CiRg=Pprint 6
if, (ptriinge> seek |£= ring-> |vec| size () )\ ning-»> seekl 5
i
fort (LLNntFy—fdr—t—<=yrrwec.slze () A t+1) |cyclel printitthis)h
}
private:
romerrprIneip-ficonrs—x
auto| element | [[thig] (in#l i) { coutii<< 1<l viec [T A},
fon JULnmE T S seeki A< vec.silze () ; |+T1)| |elemerttE=
for_(ningli 5 0OF| 1 |§—rTrseekrHo) €lement (14.;

et << el

}

vecton<int>l vec:
uiint | iseeck;

=

int |madeansg)|-
Rilep Gl s ) CpipeommptmiGemleeets]l | | 120 1 3, DS BL 11
ring.crank () ;
return O;

0;
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AnbTepHaTUBHbIN CUHTAKCUC
dyHKUUNN

// IHIpo6nemMa:

template <typename Lhs, typename Rhs>

RETURNF¥PE—addy-Tunc{consthg—=s&lhsp const |Rhs |&rhs)--
return| lhs +—rhs;

}

// Pewemne:

template <typename Lhs, typename Rhs>

auto| add [func (const ENsT&INE, [ const Rhsk&rhs)—>-deecltype(lhs| Frhs)
returnl-dhs | irhsy

}

// Hpumep nonpoue :
strucet—SomeSEruct <
auto-foofint | x, |infl ydd="> 0

412

auto iISomegtructrrfog(int X[p-dnt-{y)-= 1int 4
HeErnEx+s+ v,

}

{

16
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YnydyweHue KOHCTPYKTOpPOB
00bLeKTOB

class Member ({

publiies:

Member () {}

explicit Member (const string &name) : name (name) {}
private:

string name = "Undefined";

N

class|Robotl [{

24w s o
Robot (string model) : model (model) {}
Robot () : Robot ("R2D2") ({}

private:

string model;

b

class BaseClass {
publhic:
BaseClass (int wvalue) ;
yi
class DerivedClass : public BaseClass {
pubHi-c-:
using BaseClass: :BaseClass;

HE
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fIBHOe 3amelleHMe BUPTYanbHbIX
byHKUMN N PUHANBHOCTL”

// Ipo6meMa :

struct Base {
virtual void some func();

b7

struct Derived : Base {
Yrogsd—Sone _rune.CH;

¥

// IyTu peweHus:
struct Base {
virtuad (void somelfunci{];

1k

virtual
vimtaal

vold f@nghlh
vO1d—eH{)—consts

struct Derived : public Base {
void sone func() override;
void f (int) owverride;

fr

viintual
aritatioad
SeEEE
virtual
vintual

void f(long) override;

void f (int) const override;
int f(int) override;

void g () const final;

void g(long);

=4
/M
41l
il
//
//
77

ommbkKa
OK
ommbka
ommbKa
ommbka
OK
OK
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KoHcTaHTa HyneBoro

yKasartens

// Hanpwumep :
void]| foo (ehaxr )6
Aviemrigfipica @M 5 =i

fioo (0); // kakag M3 QYyHKLUMNM OyImeT BHS3BaHAa?

// HoBoe kjoyeBOe CJIOBO:

char *pc = nullptr; // BEpHO

At aallptr; // BepHO

bool b = nullptr; // BepHO. b = false

thts i = nullptr; // ommbxa

foo (nullptr) ; // BrIBEIBaeT foo (char *),

a He foo(int)
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[lepeuyncrneHnsa co CTporoun
TUNU3aumeun

enum Enuml; // HeBepHO miysi C++ wu C++11
enum Enum2 : unsigned int; // BepHO | BRI CFFI]
enum class Enum3; // BepHO nmms C++11

enum class Enum4 : unsigned int; // Bepwo gms C++11

// Hanpumep:
#include <iostream>
using namespace std;

It madn ()t
enum OldEnum { ONE, TWO, NINE = 9, MINUS ONE, = =1 _};
OldEnum old enum value = NINE;
if |(oldlenum value ==|/9) cout| <<|NINE << |/endl;

enum class NewEnum : unsigned int { ONE, TWO, NINE = 9 };
NewEnum new enum value = NewEnum: :ONE;
if (new_enum value != NewEnum: :TWO) ({
cout << "Is not NewEnum::TWO" << endl;
}

return 0;
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YrnoBble CKOOKU

template <int Number>
class X {
publlic|
X() : value (Number) {}

private:
EnEsivalue;

i

templater<elass  Lyper
classlf'Y]| {
public:

Y0 | [ ]

private:
Type value;
}i
int main () {
X<2> var x;

Y<X<L5>> var y;
Y<X< (8 >> 2)>> another y;

-/

return} O}

21




OnepaTtopbl ABHOro
npeobpa3oBaHusA

class Array {

[SiBNaN i@l
Avray DTS TIze 1388 mEmrtd-at )\ ¢ | verrChrits-ty—in
explicit operator bool () const {
celturn || vec.ppzel() || 0;
}
private:

VECTOIr<Immg> niviec)

=

void check expressions(const char *name, const Array é&arr) {

cout << name << " 1s " << (arr ? "not empty" : "empty") << endl;
cout << name << ' ' << (arr + 1) << endl; // oumbka!
}
int main() {
prravi EilrsEerarer——td,| 2, 37057
Array| lsecondare=1{};

check jexpressions ({1 rst"y—Fipst—are)s
check. /jexpressions-tsecond™, [[second arn) ;

return 0;

22
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"typedef” pna wabnoHoB

// PaHbplle HeJB3sS OO OeslaTek Tak:

template <typename First, typename Second, int third>

class SomeType;

template <typename Second>
typedef SomeType<OtherType, Second,

// B HOBOM CTaHZapTe MOXHO BOT TakK:

5> TypedefName;

template <typename First, typename Second, int third>

class SomeType;

template <typename Second>

using TypedefName = SomeType<OtherType, Second, 5>;

// using BMecTO typedef:
typedef void (*Type) (double) ;
using OtherType = void (*) (double);

// CTapreni CTHUIE
// HOBEII CHHTAKCHUC

23
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LLIaGrioHbI C NepeMeHHbIM
YUCJIOM apPrymMeHToOB

// mJjs Kjacca (HamopuMep) :
template<typename... Values> class Tuple;

TopFe<tpty tveglon<int>yymap{stringy vector<Lint>>>"somejobyeet:

// MOXHO Tax:
template<typename First, typename... Rest> class Tuple;

// mepeMeHHoOe uUmMcjiOo Bas30BEIX KJIACCOB:
template <typename... Bases>
class ClassName : public Bases... {
Tublpcr:
ClassName (Bases &&... bases) : Bases(bases)... {}

Y7

// nns QyHKOuM (HamnpuMep) :
template<typename... Params>
void printf (const string &format, Params... parameters);

http://en.wikipedia.org/wiki/Variadic_templates
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#include <iostream>
using namespace std;

clasg+-Gat-{

public:
Uat(const=string&name;int/lageh | t | name(ndme) ! agelagei i}
friend ostream &operator << (ostream &os, const Cat &cat) {
osI<< "Clat 'ls mame: [ §<T|Cat|.| hame << "y age: | ' |I<¢l cad:|| age;
TreEHTEn=0s?;
}
private:

sSTringynamey;
LI L e

I
void print] values|() ottt "lhe(lend"| <K||endlfl [}

template <typename T, typename... Args>
void print values (T value, Args... args) ({
cout—<< Ttuple_size+ iz -gizeof.| . (Args)y <<, "
<< "current value: " << wvalue << endl;
print values(args...);

Hrrttma inl (g
Intg = 555;
double d = 1.618;
Cati—cat-("Murka"s—39";
print values (i, &i, d, cat, é&cat);
return O;

26
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clarsp—FCet—f—F .|(V 1T

class SimpleCelil :| public ICellh {|/* |... */ };
cllass TRrea (1 A7 o lilifsh:

classg Curuelred| :| public Ifrea—d/ti—*/1;

struct| TCel I'sFadtiory ||
virtual ICell *createCell() = 0;
}i
structl SimpleCelllsFractory s—public (1CellsFactany—
ICell *createCell () { return new SimpleCell; }
I

struct IAreasFactory {
virtual IArea *createArea () = 0;
4l

struct CurveAreasFactory : public IAreasFactory {

IArea *createArea() { return new CurveArea; }
}i
template <class... Factories>
class MultiFactory : public Factories... {};
1ind main (P |

MultiFactory<SimpleCellsFactory, CurveAreasFactory> mf;

ICell *cell = mf.createCell();
IArea *area = mf.createAreal();
(.

delete cell;

delete area;

return O;

27
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HoBble CTPOKOBbLIE nuTepanbl [—

-
,rf#
-
#include <iostream> —=d
using namespace std; _ A
Tt maani() e 1
char u8 str[] = u8"\u00a9 Ipueer, Mup!"; N .
chard6l £ ulél st —ru"\u2665 lpuser, BecHal"; i
char32 t u32 str[] = U"\u2620 IIpuser, 2012!"; a
I
cqutl KK1u8 | gtr <g endisy
cqut] <K iulb6 [str g<londis
cgut—<<=u32 |str rR<jendls
A
char delimeted str[] = R"(Some stirng with "" or \ or ())";
char example2 str[] = u8R"ddd(MoxHO yKas3eHBaTb JIOOON orpaHMqMTenb)dd "

cgul| i< deMmetgd——siEf<t+endl;
goutrK< exampleZ strn <K enddy

neturnito;




JluTepanbl onpegensiemMblie
nonb3oBaTesnem

#include <iostream>
#include <cstdlib>
#include <cstring>
using-namegpace | stdj;

class ExtendedInt {

Pelo-si-a1
Extended M QU _value, wintd [size)| 1 | valuelvaluel ||| sizetsh-gel—
friend ostream &operator << (ostream &os, const ExtendedInt &ei) {
OS t< Tvalue Fr<sSed=—walue|l << "} lIshzell 'l <<t lie i~ gezes
return os;
}
private:

Tt value ) | hstzes

|3

ExtendedInt operator "" _ex int(const char *literal) ({
return ExtendedInt (atoi(literal), strlen(literal));

}

int| marrrEyy
ExtendedInt variable = 12345_ex_int;
cout << wvariable << endl; 29

neturn j0;
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fIBHOe ymMmon4yaHue u yaaneHue
cneynanbHbIX (PYHKLMUWN YIIEeHOB

struct| OtherType. {||./ fl tee X7 T3
struct SomeType {
SomeType () = default;

SomeType (OtherType value);
I

struct NonCopyable {
NonCopyable () = default;
NonCopyable (const NonCopyable&) = delete;
NonCopyable &operator= (const NonCopyableé&)

b

stiquct (NoWBnt| K
voitd=fEtdouble 1
void f (int) = delete;

7

strnupt OndyDoulble
void f (double d);
template<class T> void f£(T) = delete;

= delete;

30
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Tun long long int

#include <iostream>
using namespace std;

void find max () {
long long int var = 1;
wihileld(frani> [0)1I]
CoUEES<ivar < Tendls;
i =

}

o T T Ma ks < al =L <<l-end ] ;

}

int main() {
T 1nai-mas

cout << "sizeof (long long int) =
<< sizeof (long long int) << endl;

return 0;

31




CtaTnyeckasa auMarHoCTMKa :

// npumep #1: : i::
#define N 5 -jf:—r
| . o == —
Trre=frra eI Ty il
static_assert(N > 9, "N must not less that 10"); - |
=|- - | = -
// D
return 0; iﬁ--
} N
N
// npumep #2:
template <typename ... Types> 1TEIP, -
. = \
volid run (Types... params) {
static_assert(sizeof... (Types) > 1, 1180
"Should be used with at least two arguments") ; 7 —
i
VA I
}
int maTrn ™
Lant3300805—8.31) ;

32

return 0; =




PaboTta sizeof ¢ AaHHbLIMM
Kriacca 6e3 co3aaHusa oo0bLeKTa

#include <iostream>
using namespace std;

struct OtherType {
chiar " naresE20 -
1M varte;

=

struct SomeType {
StherType | | concrete| inner—eckbgects

e

int| mainHr=—i
coulty KX Ikslzeof (SomeTVOE: ; |conheter ITnnernfobjlect})| = "
<< sizeof (SomeType:: concrete inner object) << endl;

return 0;

33




[lpoumne ynydwieHus
Aapa A3blKa

e MHoOroHnTeBas moaesnb NaMATU
* JlokanbHOE XpaHuUnuLie HATK

» Pa3pelueHa peanunisaunsa coopLimnka
Mycopa

34
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[loBbILLEeHUE
NPON3BOAUTENIbLHOCTMU
3a cYeT Aapa A3blKa

-----




-q"T
-

Rvalue n cemaHTuka I

nepemMeLleHus =i

* Bo3mMOXHOCTb pacno3HaBaHus F i
BPEMEHHbIX OOBEKTOB A

» He konnpoBaTb BpeMeHHble 06beKTbI, a misa

cpasy nepemellatb X B HY>KHOE MECTO

* [lepemelyaroTca He caMn OOBEKTHI, a
yKasaTenu Ha AUHaMUYEeCKN BbIOENIEeHHY [~
namMaTb i




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

Vord|print | suring-(agensti st ning—s&skr)—={
cout << "reference semantics" << endl;

}

vold print string(string &&str) {
cout << "move semantics" << endl;

}

move semantics
reference semantics
reference semantics
move semantics
move semantics
move semantics
reference semantics

string get|-stwring() i return™Function steingt—+4
consft ||stising-—get=econst | string) i <rxeturn ['Bunctyon| const| string”; |
int main() {

ehb¥-e--gt [ 100 —=-""Cs-vmirgl’ §

strrmgstes= |'std st ringls

const stringiiconst strd= "const, stidi:stringl';

pProimtStLimouC _Sr) ;

print string(str);

print |string(const sitr);

print string("Another C string");

pEdrE string (string(["Anetheristdi=<string )i
printistringl(get! strinmg =

print string(get const string());

return 0;

37
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#include <iostream>
using namespace std;

feefihodiN-—5

class Array {
public:
Array () |
g m-Iew - I RE N
Fom+Entl 1 = OF 3§ U< INAL+#1 )T Iarn =N T 1

Array (Array &&other) {
cout << "move semantics constructor" << endl;

[anrl 7| ogher. Fari:
otherl |arr\. = [0:
}
~Erravst) || Vi arrioAdelete || -—arrii

vold ilnfol(const char Allabel) ({
¢alit Wgkt-E=—=tahell <<\ V] " I<K[| arr g [ :
fgr (Ant i =[0; I < Ne—fa i copt =" kyr—arr{il;
cout <<l endl;

privages:
imt |} |arr;

b

e i i




void inspect move (Array &&a) =
a.info (" functign! angumentll).; R
Array moved a = move(a); E 1)
moved al. infol("moved arday!") ; T -
A dnfolrarushtEsul')s // ommbka - s
} P | .J"
11
int-main ()41 Hi \
inspect move (Array()); d
refurni 0] aimi H
} =T
L -]
Tt
[function argument] 0x11£1010: 5 4 3 2 1 I
move semantics constructor i
[moved array] O0x11£1010: 5 4 3 2 1

http://indifferent.me/post/2011/08/02/rvalue-ccbInKn-n-n3aMmeHeHNs-KoTopble- 0 FN—
OHUN-NPUBHOCAT-B-C++.aspx -




OOOOLWEeHHbIe KOHCTaHTHbIe
BblpaXXeHuns

e Bo3aMOXXHOCTb UCMosib3oBaTb
KOHCTaHTHble (PYHKLUUWN, YbU 3HAYEHUS
onpegendarTcd Ha atane KoOMNUNALUUn

#include <iostream>
using namespace std;

constexpr int gcd(int a, int b) {
nefthrn| blll== 0_2la- -l gecdlb1a% b)|;
}

constexpr int totient(int x, int 1) {
returnfii==|0 2 0 £ (gedi(x| 1) == l)——hottedtAX,TIT I’
}

constexpr int totient (int x) { return totient(x, x — 1l); }

TS ma T i) ={
constexpr int x = totient (1000);
cout << x << endl;
return 0;
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N3meHeHUsAa B onpenerieHUn
NMPOCTbIX TUMNOB

Knacc — npocToun TUM, ECNM OH:
e TpmBMaANbHbLIN
 Co cTaHOgapTHbLIM pa3MeLLeHNneEM
 Tunbl BCcex ero HectaTM4yecknx CBOUCTB

TaKXe ABJITATCA TUMaMn NPOCTbIX AAaHHbIX

41




N3MeHeHUs
CTaHOapTHOM
ononunoTekmn

-----




OOHoBNeHuA B
cTaHOapTHOU OMONMoTeke

[loooepkka:
Rvalue n cemaHTUKn nepemeLlleHmns

UTF-16 n UTF-32 cumBonos

LLIabrioHOB ¢ nepeMeHHbIM KOJTM4YeCTBOM
aprymeHToB (B Kyne ¢ Rvalue)

KOHCTaHTHbIX BblIpaXXeHU BPEMEHU KOMMNUNALIUA
ABTOMaTMYECKOro onpeaeneHns Tuna
OnepaTopoB SABHOIoO npeodbpa3oBaHus

YMonyanbHbIX / yaaneHHbIX PyHKLNN

-
=




CBA3biBaHUe u yaepXaHue

#include <iostream>

#include <functional>

using namespace std;

using namespace placeholders;

int calc a number (int some n) {
remgrl somel R B ED ;

}

void print (const char *name, int number) {

forn [(imt!i |=0;l0] < Iniimber;—+t+i)—
clolt <4l (1 b M <o -name KK endl;
}
}
int main() {

auto delegat = std::bind(&print, _1, bind(&calc a number, _2));

delegat ("Hoho, peoples!!"™, 7);
delegat ("Tomorow is friday :)", 13);

return 0O;
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Ob6epTKa cCbINTOK

#include <iostream>
#include <functional> // #include <utility>
using namespace std;

veddi-feofint (&)
Y+

}

template <typename Func, typename Param>

votd=gar-(Fenc T,/ Paramt) {
f(t);

}

int main() {
int 1 = 0;

bari( g
cout << 1 << endl; // mosgyummua: O

bar (foo, std::ref(i)):;
cout << 1 << endl; // noayumm: 1

me-tuirn A0-;
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[MoaaepXKa HUTEU Y
cpeacTBa paboTbl C HUMN

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

intimain (). {

T v
std: :thread thr([] () {

cout << "lambda calling from thread" << endl;
b) g

thrijoin();

L_eatehi{prdersystiemerrors&e)—i
cerr << "Error: " << e.what() << endl;
cerr << "try to use -lpthread compiler option" << endl;

}

retulrm-—0L

http://en.cppreference.com/w/cpp/thread

http://channel9.msdn.com/Events/GoingNative/GoingNative-2012/Threads-
and-Shared-Variables-in-C-11?format=html|5
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#include <iostream>
#include <vector>
#include <thread>
using namespace std;

void run on thread(int tid) {
cont—<c-PEgllingl-ifrom threadi"H<< tid K< endl;
}

et TR S8
vector<thread> threads;
flor| (injt] i Ft0k—fi—i<tadd-0 g Ha-dl) |

threads.push back (thread(run_on thread, 1i));

cout << "Launched from the main" << endl;
for (auto &thr : threads) thr.join();

return 0;
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S meTrdes——f
vector<int> saw(int parts, int number) ({

}

vector<int> vec;

forl [(int i | 0;:).1!</[number,; Jij t=ftnumber—7/ parts) vec.push| back (1) ;
vec.push back (number) ;

ne turirivie s,

voidicate=portion (GOoNgt [ vECtorKint> | &vl), const|vechon<int>—&v2y;

{

}

Hatd §reBul T, [ITht [Nt htsR)

forl{lihB il &AllL; |1 K R;! ++1)| result += 1| 4] e aid-jiddern

race condition!!

int main () {

int-nrelemernts = (100000;
FRe-nethregds =25
inkt result [/ 8-

vector<thread> threads;
vector<int> vl (n elements, 1), v2(n elements, 2);
vector<int> limits = saw(n_threads, n elements);
folr | ittt Etos—i—<t11 | thneald s+
threads.push back (thread(calc_portion, ref(vl), ref(v2),
ref (result), limits[i], limits[i+1]));

}

for (auto &t : threads) t.join();
cout << result << endl;

return 0O; (o
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// pemeHme #1:
#include <thread>
#include <mutex>

static std::mutex barrier;

void|'cale _portion(consgt| vector<ing>| &vl, const|vector<int> [&vi2,

int| [&result)Int L, | LNt R)
{
ERd-paftdali-sumn = 107
Ton(infil i siL,ld < Ry +#ilf partial sum (+5 vL[ikit[w2011]]r

std: :lock guard<mutex> block threads until finish (barrier);

restubtats |ParEradreum;

}

// pemeHue #2:
#include <thread>
#include <atomic>

vorti—calle portign (const | vegteorsarts—&vl; const Vectormdint>a&viZ,

std: ratomic<int> &result, int L, int R)
{

int partial sum = 0;
forifint Mw B: il < Bl ++1) jgarcialfsum FFvikd] | 3| (v [ET§;
result += partial sum;

}

int maing()-4

A
std: ratomic<int> result(0) ;

/S
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KopTex Tunos

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

int main() {
typedef std::tuple<int, double, long &, const char *> test tuple;
cout << std::tuple size<test tuple>::value << endl;

long length = 18;
test tuple proof (123, 9.8, length, "Hi!");

length = std::get<0>(proof) ;
get<3>(proof) = "Hello!";

cout << get<2>(proof) << endl;
cout << get<3>(proof) << endl;

std: :tuple_element<l, test tuple>::type d = get<l>(proof);
cout <X "dIF " <« d'<K« [endl;

tuple<float, char> tl1;
tuple<float, char> t2(0.01, 'c');
tll sr1t2¢

cout << get<0>(tl) << endl;

cout << get<1l>(tl) << endl;

return O;
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HeoTcopTupoBaHHbIE
Xew Taonuubl

unsortered set

http://en.wikipedia.org/wiki/Hash_tables

JI 4
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PerynsipHblie BbipaXeHuUs

#include <iostream>
#include <string>
#include <regex>
using namespace std;

intg maini()[1{
Ery . |

std: :regex date exp(R" (\d{1,2}[./-1\d{1,2}[./-1\d{4})");

std: :cmatch match;

char some text[]

=l ["Todaly 15. 0362012 xnHomorrow=i67 3/ 202"

if (std::regex_ search(some_ text, match, date exp)) {
const sipe U NiF matchJsizel())

fforfisize

i 0z 13l </n:

+430) [

string strimatch{i] .first| matdh{Z] .sSecond)|;

coutifL <<

}
}

str << endl;

} catch (std::regex error &e) {

EEHT Ik "ML HOT &

}

return 0;

" << e.what ()

<< endl;
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YMHbI€e yKasaTtenu
ooLwero HasHa4YeHus

* std: :auto ptr — ycrapen!

OTHbIHE eCTb:
 std: :unique ptr
e std: :shared_ptr N std: :weak_ptr

53




// YVHUKAJIBLHEDN YKas3aTeJlb:
#include <iostream>
#include <memory>

IntlmaF T
std: :unique_ ptr<int> pl(new int(5));
std: :unique ptr<int> p2 = pl; // ommbka !
std: :unique_ptr<int> p3 = std::move(pl);
p3.reset () ; // oTummaeT HaMsTh
pl.reset () ; // HUUYEero He MNPOMUCXOINUT

return=03
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// obupii ykaszsarTehb:
std: :shared ptr<int> pl(new int(5));
std: :shared ptr<int> p2 = pl;

pl.reset(); // cOpaceBaeT INEePBEI yKa3aTeJlb
p2.reset() ; // ymasigeT BBIIEJIEHHYK I[IaMSTh

// craabwrl ykasaTesb:
stds-sshared]| prr<intp pl (new (10T (3)4)4;
std: :weak ptr<int> wpl = pl; // nmamare npuHaniexur pl

{
std::shared ptr<int> p2 = wpl.lock():;
// Tenepr naMsaTb OPUHAIOJIEXUT pl u p2

if (p2) { // obwmit ykazarTess CAemyeT NPOBEPSTE Nepen MCIOJbL30BAaHMEM
// mcrnoabszyem p2

}

Y // p2 yHMUTOXEH, HNaMSATEL HOPUMHAIOJIEXUT TOJIBKO pl
pl.reset (); // BeIODeJeHHAS HAMSTE YIAJISIETCS

std::shared ptr<int> p3 = wpl.lock();
// p3 mycToi, u He yKaseBaeT Ha KaKylo—-Jubo [IaMAThb

if (p3) {

// IOaHHED! KOI HEe OyneT BEIIOJIHEH =

iRz
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bonble BO3MOXHOCTEN NpK IHH

paboTe co criyYyanHbIMU Yucnamm § -

-- | -‘H ]
ABuxok Llenoe/apobHoe KayectBo CKOpoOCTb 1=
.
linear congruential Liernoe cpegHee cpenHas :
'I. = .
subtract with carry oba cpegHee  Bblcokasd F LT
mersenne twister uenoe xopowlee  BblCOKas =11
o
-"-h
BFY
Pacnpenenutenu: =1
=
uniform int distribution, bernoulli distribution, 7

geometric distribution, poisson distribution,
binomial distribution, uniform real distribution,
exponential distribution, normal distribution,
gamma distribution

http://en.cppreference.com/w/cpp/numeric/random




#include <iostream>
#include <string>
#include <map>
#include <random>
#include <functional>
using namespace std;

template <typename DistFunc>
void show distribution(DistFunc dist f) {
mapdint|d| dntdy [ihisw;
foramtgii=r07 1 9 {10000} w+i) firhist [dist £()1;
forfaute! &pl histr{
cou <4< pi.firdt << '| | IKd-stringiplsecond ¢ 100, 1) Kg ¥ \ni»
}
cout -<<i—endls

}

int main () {
std: :random device rd;
std: :mtl19937 engine(rd()) ;

std::uniform int distribution<int> uniform distr (0, 9);
auto uniform gen = bind(uniform distr, engine);
show distribution (uniform gen);

std: :poisson _distribution<> poisson distr(5);
autol ppisson gen = bind{poissonjdisty, engine);

show distribution(poisson gen);

return 0;
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[TonumopdHbIe 00EPTKHK
ANA 00bLEeKTOB (PYHKUUN

#include—<iocstream>
#include <functional>
using namespace std;

SEruett bl gl

Peoolrioperat'or (JI(ghort! x| 8BhorT V) I {I TetilfI_ X _—2 Vi |f
17
boot—adijjacent{long X - tong il tdlireturn x [ Hi—== % ! 1=
int main ()| {

std: :function<int (int, int)> func;
std: :plus<int> add;

func = add;

cout << func(l, 2) << endl;

function<bool (short, short)> func2;
ifi (| fune2 }--{
func2 = &adjacent;
Equal eqg;
func = ref (eq);
J
func = func2;
cout << (func(2, 3) ? "true" : "false") << endl;
netulrn jO;

Yr

}
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[lpoBepka Tuna ans
MeTanporpaMmmMmupoBaHUA

#include <iostream>
#include <type traits>

template <bool B> struct Algorithm {

template<class T1l, class T2>

gtatic] int Ydeo—@d-eEl—&pl,—F2 &pd). i ireturn pl—F-0d; (]
} i

template <> struct Algorithm<true> {

template<class T1l, class T2>

spatic intg do 1T Pl C2R2)| { retunnspl-Hétpd+i
I

template<class T1l, class T2> int elaborate (Tl a, T2 b) {
return Algorithm<std::is_integral<T1l>::value &&
std: :is_floating point<T2>::value>::do it (a, b) ;

}

Trro—marn s, {
stdrvcout-iK<elaborateys,—5) d<istid; : gndli;
std::cout << elaborate (10, 1.0618) << std::endl;

return 0;

http://en.cppreference.com/w/cpp/types
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MeToabl Ana onpeneneHna Tuna
BO3BpaLilaemMoro oobekrom-cpyHKkLneun

#include <iostream>
using namespace std;

strugtiConfinged|.i
doubtieflioperator|l{int p) gonstifrreturn-p=r2=—FFprry
b opexator (F(doublreprTogonst | {| return |((int) (pir| 2L 1HIFEI0EASY ; |

Jr

template <class Obj>
class Calculus {
prolid:
template <class Arg>
typename std::result of<Obj (Arg)>::type operator () (Arg a) const {
return| member(a)j
}
private:
Obj | member;

i

Trrt] ma Tyt
Calculus<Confused> cc;
gouti-g<<—cc o )yr—<<—endl;
cout << ¢cc(10.0) << endl;
return O;
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YcKopeHue
KOMMNUNAUNn




BHellHue WwabnoHbI

B ounbnunoTteke:

template class std::vector<MyClass>;

Tam rge ucnornb3yere:

extern template class std::vector<MyClass>;
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Hanocnenok
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YTOo Hac xaeT B oyayuiem

Moaynwu

[lecaTn4yHbIEe TUMbI

CneuuarnbHble MateMaTudeckme pyHKLnn
KoHuenTbl

bonee nonHas nogaepxka cOopKu
Mycopa (ecnu noTpebyeTcs)

OTpaxeHus
Makpo ckonbl




Cnacun6o 3a BHUMmaHue!

* 'neb ABepuyK <altermn@gmail.com>

* [1pe3eHTaumsa gOCTynHa No agpecy.
http://newmen.pro/C++11.pdf
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