Jlekuma 3.
HosoBBeneHusa C++11/14.



Anonymous functions (C++11)

OoONOUVIPD~WDNEBR

// lambda functions
[capture](params) [-> return-type] {body}

// samples

[] (int x) { return x + global y; }
[] (int x) -> int

{ z = x + global y; return z; }

// capture type
[x, & ]1(){} // capture x by value, y by ref
[=, &](){} // capture everything by value, x by ref

// more samples
matrix m;

auto rot = [&m](point& p){ p *=m; }
for_each(points.begin(), points.end(), rot);

// or, shorter with help of boost.range library
boost: :for_each(points, rot);
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auto (C++11)

3HAYNTENbHO YNPOLAOT YKa3daHUe TUMNOB.

BblBOAMT TMN MO TEM e NpaBuaam, YTO U BbIBOA, WIAB/IOHHOIO
aprymeHTta ¢pyHKUMK: oTbpacbiBaeT top level ccoinky n cneayowmm
3a HeW top level const u volatile cneundunkatopsl (ecnm ectb).

MO»XHO HanucaTb KoA, KOTOPbIN paHblue 6bia1 Obl HEBO3MOXKEH

OWoOoONOULE, WDN B

PR R RRRPR
aOuUuT P WDNEO:

auto x = 5;
auto it = vec.begin();
auto& value = my _map[key];
// trailing return type
template<class T, class A>
auto vector<T, A>::begin() -> iterator {/*...*/}
// much easier
for (std::map<string, double>::const iterator it = ...)
for (auto it = ...)
// impossible before
template<typename T, typename S>
void foo(T lhs, S rhs) {
auto prod = lhs * rhs;

J o
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auto (C++14)

Auto BbIBO/, BO3BPaLLLE@EMOro napameTpa

— Bce return-BbipaxKeHUA A0NXKHbI COBNaAaTb N0 TUNY (C oroBopKamu
auto)

— TpebyeTca onpeneneHne A0 UCMNOAb30BaHMUA
— BO3MOXHa pekypcua
Generic lambdas

OO NOUIT D WN PR

N
N RO

template<class range t>
auto inversed (range_t range)
{

if (range.empty())

return range,

// 1inverse it somehow...

return range,
}
//...
auto lambda = [](auto x, auto y) { return x + y; };
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decltype(C++11)

[lo3BONAET BbIBECTU TOYHbIN TUN BblpaKEHUA

N wN PR

template<typename T, typename S>

void foo(T lhs, S rhs) {
typedef decltype(lhs * rhs) product type;
//...

}

Bonee rmbkue npaBuna, €Caun BblparkeHmne

— nepemeHHana 6e3 cKobokK, pe3ynbTaT — TOT TUN, C
KOTOPbIM OHa onpeaeneHa; B NPOTMBHOM Cay4ae
coxpaHsaeTca value category:

* |value (B T.4. nepemeHHas B ckobkKax), pe3synbtaTt — lvalue
CCbI/IKa

 xvalue (aBHas rvalue ccbinKa), pesynbtat — ABHas rvalue
CCbI/IKa

e prvalue, pe3ynbrat prvalue




decltype, npumepboil

 HauunHas c C++14: decltype(auto) — 310 auto, HO C
npasunamu decltype

1. int& foo();

2. decltype(auto) i = foo(); // i is int&
3.

/-

5. template<class F, class A>

6. auto apply(F func, A&& a)

;' // would give rvalue without ->decltype
9: -> decltype(func(forward<A>(a)))

10. {

11. return func(forward<A>(a));

12. |3

13. |// or could be simplier

14 . template<class F, class A>

15. |decltype(auto) apply(F func, A&& a) {/*...*/}
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Forwarding problem

* A YTO e genaTb B c/iy4ae MHOTMX NapameTpoB?



Variadic templates

* A YTO }Ke genaTb B C/iy4ae MHOMMX NapameTpoB?

1. template<class T, class... Args>

2. std::shared ptr<T> factory(Args&&... args)
3. {

4. return std::shared ptr<T>(

Z‘ new T(std::forward<Args>(args)...));
7. )

8. : :

9 int main()

10. |1

11. auto x = factory<std::string>("str");
12. return 9;

13. |}

* lcnonb3yeTca, Koraa Hy»XHO 0bpaboTaTb cxoXmm obpaszom
pa3HOTUMNHbIE NapameTpsbl: std::bind, bonbwnHcTBO Pabpuk,
std::tuple, etc.
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Parameter pack

* Variadic templates onpegenatoTtca yepes parameter pack:

1. //-- in template declaration

2.

3. // list of types

4. class... Types

5.

6. // list of templates

;' template<param-1list> class... Args
7 // list of values

10. N

11. Type... values

13. //-- in function prototype, list of arguments
14 . Types... args

16. |//-- pack expansion
17. pattern...
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[MTpnmepesbl variadic templates

OWooOoNOULD WDN R

NNRPRRPRRRPRRRRRRR
R OWVWoONOUDNWNREREO -

template<class... Types>
struct my_ tuple {};

template<class Head, class... Types>
struct my_tuple : my tuple<Types> { /*...*/ Head value; };

template<class ... Types>
void func(Types&&... args){/*...*/}

auto func(auto&&... args){/*...*/}

template<class... Bases>
struct T : public Bases...

{
}s

T(Bases const&... b) : Bases(b)...{}

const size t sz = sizeof...(args) + 1;
size t res[sz] = {42, args...};

auto func = [&, args...]{ bar(args...); };
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Pack expansion & fold expression

coONOUVIDS WDN PR

// expands to f(&al, &a2, &a3)
f(&args...);

// expands to f(n, ++al, ++a2, ++a3);
f(n, ++args...);

// f(const_cast<Al*>(&al), const cast<A2*>(&a2),
const _cast<A3*>(&a3))
f(const _cast<Args*>(&args)...);

// f(h(al,a2,a3) + al, h(al,a2,a3) + a2, h(al,a2,a3) + a3)
f(h(args...) + args...);

// fold expression
(args op ...) results in argl op(... op(argN - 1 op argN))
(... op args) results in ((argl op arg2) op ... ) op argN

(args op ... op init) results in argl op(... op(argN op init))

(init op ... op args) results in ((argl op init) op ...) op argN
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CamocToAatenbHO!

* Pacnevyataute cogepknumoe tuple
* CnepBa camu caenanTe pekypcuto
e 3aTem NnocMoOTpuUTE Ha std::integer_sequence



Alias templates (gcc4.7)

* [loAaBmnacb BO3MOXKHOCTb AenaTb typedef Ha wWabnOHHbIN
TWM, O4eHb yaobHo ana enable if

1. typedef

2. std: :map<std::string, size t>
3. words_counter_t;

4,

5. template<class type>

6. using obj counter = std::map<type, size t>;
7.

8. using ivec = std::vector<int>;

S

10. |//..

11. |obj counter<int> digit counter;
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Range-based for (vs11, gcc4.6)

* HamHOro KomnakTHee UTeEpPpmMpoBaHmMe Nno KOHTeﬁHepy,
eC/in He HYXXeH NHAOEKC

for

for

for

for

R OO ~NOOUTDS, WDN R

{/*.
{/*.

0. |{/*.

list<string> strings;

(list<string>::iterator it = strings.begin(); it !=

strings.end(); ++it)

{/*.

*/}

(auto it = strings.begin(); it != strings.end(); ++it)
*/}

(string& str: strings)

*/}

(auto& str: strings)

*/}

CS Club, SPb, 2017 14




nullptr constant (vs10, gcc4.6)

* nullptr moxeT npuBoaAnTCA K yKasatenam, bool,
HO He K uenbim nnu floating-point

1. void process(int);

2. void process(const char*);

3.

4. J o -

5. // nullptr could be cast to pointer or bool

6. // not to int or double

7.

8. process(9); // what function will be called?
9. process(nullptr);
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initializer list (vs11, gcc4.4)

* KOMNMpyeTcA TO/IbKO MO CCbINKe
* CO373a€eTCcA TO/IbKO CMHTAKCUCOM Yyepes {}

struct compl
1.
5 {
) double real;
3. .
4. double img;
c. }s
6.
5 compl ¢ = {3, 4};
. int a [10] = {1, 2, 3, 5, 7, 11};
9. . .
10 vector<int> vi = {1, 2, 4, 8, 16, 32};
11' map<int, string> mis = {{1, "one"}, {2, "two"}, {3, "three"}};"
12.
struct seq
13.
14. { e e 1 . .
seq(std::initializer list<int> args)
15. . .
16 { assign(args.begin(), args.end()); }
17. | b3
18. . e e e .
19 // Uniform initialization
" | // one int equal to 4, or 4 ints with zero value?
20. . .
vector<int> vi {4};
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type traits (vs8, gcc4.3)
[ocTynHbl Yepes xmaep <type_traits>.
OnpepenatoTca pa3Hoobpa3Hble CBOMCTBA TUMNOB.
Ewe 6onblue ectb B boost type traits.

coNO VT WDN B

is const

is standard_layout
is pod

is literal type

is polymorphic

is abstract

is _constructible
is trivially constructible
is _nothrow constructible

is same
is base of
result of

is integral

is floating point

is class

is function

is member_ function pointer

is arithmetic
is reference
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new string literals (vs11%*, gcc4.5)

[Mo3BoAAOT 3a4aBaTb CTPOKY B Unicode KoaunposKe.

Mo*HO 3a4aTb CTPORY bes3 IKPAHNPOBaAHNA CMMBOJ10B.

NoOoupbh wNBeR

u8"This is how to write in utf-8 & char \u2018"
u"This is how to write in utf-16 & char \u2018"
U"This is how to write in utf-32 & char \U00002018"

R"(raw string "without" special \ symbols)"
u8R"delimiter(raw string "without" special \
symbols)delimiter";

He 3abbiBanTe npo 6ubnnotekn ana l10n, Hanpumep
gettext
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Delegating Constructors(vs11, gcc4.7)

* NedonTHble 3HAYEHUA YXOOAT B peanunsaLuio.

* OOBEKT cYUTaeTCs CO34aHHbIM YKe Nocae NepBoro

coNOUVIPSA WN R

R S Vo)
N RO -

KOHCTPYKTOPa.
struct string
{
explicit string(const char* str) {/*...*/}
string(string const& other)
: string(other.c_str()){/*...*/}
}s
struct def
{
def(size_t number) {/*...*/}
def() : def(238) {/*...*/}
}s




Inheriting Constructors (gcc4.8)

MoXHO HacneaoBaTb MO0 BCE KOHCTPYKTOPbI, MO0 HU
oAHoro.

He moryT 6bITb KOHCTPYKTOPbI B MHOXKECTBEHHbIX 6230BbIX
K/laccaxX C O ANHAKOBbIM NPOTOTUIOM.

AHaNOrM4YHO He MOXKeT BbITb COBCTBEHHOIO KOHCTPYKTOpPA C
COBNaAatoLWmMm No NPOTOTUNY C 6A30M KOHCTPYKTOPOM.

R OO0 NOUVIPDWNDNER

struct base

{
Jr s

base(const char* str) {/*...*/}

struct derived : base

{

derived(size_t number) {/*...*/}
using base: :base;

Iy




Non-static data member
initializers(gcc4.7)

[Monto 6y,£|,eT NPUCBOEHO YKa3aHHOEe 3Ha4YeHUNE, EC/IN €Ir0 HE

nepeKkpbiBaeT KOHCTPYKTOP.

R OO ~NOUIPDWNDNER

class some

{
public:

some() {}

explicit some(int new _value)
private:

int value = 15;

string name = "Stefan";

Ik

: value(new _value) {}




if constexpr (*)

[ToABMacb BO3MOXHOCTb Aenatb compile-time if-
NPOBEPKMU.

Ecnn ychoBue He BbINOAHAETCH, COAEPKUMOE He
komnunumpyetca (pa3sutue SFINAE).

oo NOUIT DS WN R

template <typename T>
auto get_value(T t)
{
if constexpr (std::is_pointer v<T>)
return *t; // deduces return type to int for T = int*
else
return t; // deduces return type to int for T = int
}

CS Club, SPb, 2017

22




Cnacmbo 3a BHMMaHKe. Bonpocob!?



