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Metanporpammuposaxue 8 C++
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YacTuyHas cneymannsauyms

YacTu4HblA Nopsifok cneumnannsaunin
Baeucumeie TUns!

Yactn4Hblii nopAgoOK COOTBETCTBUA wabnoHos

Mpy HANUYNN HECKONBKNX NeperpyeHHbIX BEPCMii WwabnoHa Hy>XHO BbIbpaTb
MeXxay HUMN.

Mpumep

W3 crangapra: (1.2). Ecnn Haligeno 6onee ogHON COOTBETCTBYIOLLENA
cneunanu3auumn, npasuna YactuyHoro nopsaka (14.5.5.2) ucnonbsytorcs gs
onpeaeneHnst SBASETCS M OfHa U3 cneuunanusauuli bonee cneumannsmpoBaHHoOA,
yem apyrue. Ecnm Hn ogHa n3 cneuymanusauuii sensietcs bosee
CMeumnann3npoBaHHoOl, YeM BCe Apyrue COOTBETCTBYIOWME cneynanmsaunm, Toraa
NCNoJNIb30BaHMe WabiioHa Kacca HEOLHO3HAYHO, U NPOrpaMMa MJioxo
ccpopmMmupoBaHa.
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YacTuuHas cneymnanusauyus = =
YacTu4HblA Nopsifok cneumnannsaunin

3aeucumele TUNBI

Yactn4Hblii nopAgoOK COOTBETCTBUA wabnoHos

https://stackoverflow.com/questions/17005985/
what-is-the-partial-ordering-procedure-in-template-deduction

template <typename T> class X;
template <typename T> class X <T *>;
template <typename T> class X <const T *>;

I ooo

X <const int *> x1;
X <int *> x2;
X <int> x3;
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YacTuunas cneyuannsaumns - -
YacTuuHeiii nopsaoKk cneumannsaumii

3aeucumele TUNb!

3aBUCUMBbIN TUN

npeneneHune (SHBVICVIMI:-IVI

@ Napametp wabnowa;
© UYnen HenssecTHoII cneunanuzaynu;

© Broxennbiii knacc nnu obbeanHeHne — 3aBUCALLUI YNeH OT Hen3BeCTHON
cneunannsauuu;

@ CV-ksanudmkaums 3asucuMoro Tuna;
© CroxHblii TN, CKOHCTPYMPOBAHHBIN C UCMOAL30BAHMEM 3aBUCUMOrO TUMA;

@ Tun maccuea, CKOHCTPYNPOBaHHBI U3 3aBUCUMOrO TUMNa AN Yell pa3Mep —
KOHCTaHTa, 3aBUCSLLAs OT 3HAYEHUS;

e Pe3yanaT onepauuu ,, decltype ()“, NPUMEHEHHONW K BbIPaXKEHUIO,
3aBUCALLIEMY OT TuMa.

Nekyun 2.75 4 / 39



YacTuunas cneyuannsaumns - -
YacTuuHeiii nopsaoKk cneumannsaumii

3aeucumele TUNb!

[MpeobpasoBaHusa Tnos

T (D T (T::*)0O
(cv-cnmncok) T T <TI/II'I> D% T (T::%)(T)

T * (Tun) T: (tun) [I]

T & T T::* (M5 wabnoHa kAa.) <I>
T && (<TI/|I‘I> E10) TT <T>

T[(uenast KOHCTaHTa)] (tun) (T:: %) TT <I>

(ums wabnoHa kn.) <T>  (Tun) <TVII'I> D1 %) (T) TT <>

(tun) (T) Tn) (T::*)(T)

TO T ((tun) ::*)(T)

Tabnuua 1: aprymeHnTsl WabsoHa HaCTUHHON CreuMannsaumm, 3aBncsime oT napaMerpa-
tuna (T), He-Tuna I) n wabnoHa (TT)
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YacTuyHas cneymannsauyms

YacTuuHeiii nopsaok cneuynanusauuii
3aeucumbie TUNBI

HenssecTHas cneunannsayn

Onpegenetne (4aeH HEN3BECTHON Cneumanu3aumm)

KeanudukaunonHoe umsi (A <T>::k) uan BbpaXKeHne C onepawueii 4ocTyna
K uneHy (pA->k), Knacc B KOTOPOIA 3aBucuM, 1 Anbo:
@ He TeKyllasi KoHKpeTusauus, nubo:
@ Tekyllas, HO uMeeT xoTb 1 3aBnCUMbIT 6a30BbIT KNACC, MOMCK VMEHN Noche

» 11 He HaxoAWT HM 1 YjieHa B TEKYLLEM KNACCe U ero HE3aBUCUMbIX Ha30BbIX
KNnaccax.

Nekyun 2.75 6 / 39



YacTuunas cneyuannsaumns - -
YacTuuHeiii nopsaoKk cneumannsaumii

3aeucumele TUNb!

HenssecTHas cneunannsayn

Mpumep
template <typename T> struct Base { };

template <typename T> struct Derived : Base <T>

{

void f()

{ typename Derived <T>::unknown_type z; }

b
template <> struct Base <int>
{

typedef int unknown_type;
b
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YacTuyHas cneymannsauyms

YacTuuHeiii nopsaok cneuynanusauuii
3aeucumbie TUNBI

LLIabnoHHblE NCEBOOHUMBI TUMOB

Bonee nogpobHo 06 st1oii BosmoxxHocTu B C++11:
https://en.cppreference.com/w/cpp/language/type_alias

Mpumep (oxonarue)

template <typename T>
struct AlloclList

{
typedef
std::list <T, MyAlloc <T> >
type;
b
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template <typename T>
class Client

V/AREY
private:
typename AlloclList <T>::type
m_List;

3



https://en.cppreference.com/w/cpp/language/type_alias

YacTuyHas cneymannsauyms

YacTuuHeiii nopsaok cneuynanusauuii
3aeucumbie TUNBI

LLIabnoHHblE NCEBOOHUMBI TUMOB

Bonee nogpobHo 06 st1oii BosmoxxHocTu B C++11:
https://en.cppreference.com/w/cpp/language/type_alias

Mpumep (oxonarue)

template <typename T> template <typename T>
using AllocList = class Client
std::list <T, MyAlloc <T>>; {
V/ARTE
private:
AllocList <T> m_List;
b
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

YucTbili PyHKUNOHANbHBIT 53bIK

Mpu3sHaky YMCTOro tbyHKLMOHANBLHOIO si3bika
@ (Mera)aaHHbie Hem3mMeHsiEMbI.

o (MeTta)dyHkuun He nMetoT NoboUHbBIX 3¢PdheKTOB.
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

YucTbili PyHKUNOHANbHBIT 53bIK

Mpu3sHaky YMCTOro tbyHKLMOHANBLHOIO si3bika
@ (Mera)aaHHbie Hem3mMeHsiEMbI.

o (MeTta)dyHkuun He nMetoT NoboUHbBIX 3¢PdheKTOB.

OTAnumns Knaccoe xapakTepucCTUK OT PyHKLNI

@ Bo3MOXXHOCTb cneumnanusaumm ans oTAENbHbIX 3HAYeHW Uau rpynn
3HAYEHUIA.

@ MHoxecTBeHHOCTb BO3BpaLlaeMbIX 3HaYeHUIA.
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

Peanunsauns obmera 3HaveHni

template <class FwdIterl, class FwdIter2>
void iter_swap(FwdIterl il, FwdIter2 i2)

typename iterator_traits <FwdIterl>::value_type tmp = *il;
// wan auto B C**11
*¥j1 = *¥i2; // wan move(*i2)

*i2 = tmp;
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

C++ Template Metaprogramming: Concepts, Tools, and Techniques from Boost
and Beyond. By David Abrahams

Onpepenetne

Bnob: (Blob, Binary Large Object) — knacc ¢ 60nblwMM KOANYECTEOM
TECHO CBSI3aHHbIX OMWUCAHWIA BHYTPU Cebsi.
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

C++ Template Metaprogramming: Concepts, Tools, and Techniques from Boost
and Beyond. By David Abrahams

Onpepenetne

Bnob: (Blob, Binary Large Object) — knacc ¢ 60nblwMM KOANYECTEOM
TECHO CBSI3aHHbIX OMWUCAHWIA BHYTPU Cebsi.

Mpumep

template <class X, class Blob>
X apply_£fg(X x, Blob blob)

return blob.f(blob.g(x));
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

C++ Template Metaprogramming: Concepts, Tools, and Techniques from Boost
and Beyond. By David Abrahams

Onpepenetne

Bnob: (Blob, Binary Large Object) — knacc ¢ 60nblwMM KOANYECTEOM
TECHO CBSI3aHHbIX OMWUCAHWIA BHYTPU Cebsi.

Mpumep

template <class X, class UnaryOpl, class UnaryOp2>
X apply_fg(X x, UnaryOpl f, UnaryOp2 g)

return £(g(x));
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MeTadbyHkuyun KoMMoHeHTLI MeTanporpaMMupoBaHmnst

crnonb3sosaHune pa3fA€NbHbIX apryMeEHTOB

#include <functional>
#include <cmath>

/Y ooo

int main()

{
float £ = apply_£g(@.5f, std::negate <float>(), std::sinf);
Y ooc
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnmnorekn
Peanusaums obmena sHaueHwii

Bubnunoreka xapaKTepMcTUK TUAOB
et e o e e

lcnonb3oBaHue bubnnotekn xapakTepucTk TUNOB

Mpumep (Boost)

#include <boost/type_traits.hpp>
// wan #include <boost/type traits/add_const.hpp> u T. n.

using namespace boost;

Mpumep (C++11)
#include <type_traits>

using namespace std;
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Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
Peannsauus obmena sHaqeHnii

Bubnunoreka xapaKTepMcTUK TUAOB
et e o e e

I_lepBI/ILIHbIe XaAPaKTEPUCTUKN TUNOB

is_void is_member_object_pointer
is_integral is_member_function_pointer
is_floating_point is_enum

is_array is_union

is_pointer is_class
is_lvalue_reference is_function

is_rvalue_reference

Tabnuua 2: nepBMYHbIE XapaKTEPUCTNKMN THMOB
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Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
Peannsauus obmena sHaqeHnii

Bubnunoreka xapaKTepMcTUK TUAOB
et e o e e

[ pynnupytoLine XxapaKTepucTuky TUNoB

is_reference is_scalar
is_arithmetic is_compound
is_fundamental is_member_pointer
is_object

Tabnuua 3: rpynnupytoLine XxapakTepucTMKm TUNos
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Bubnunoreka xapaKTepMcTUK TUAOB

CgolicTBa TUNOB

Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
e e
MeTadbyHKUMMN BO BpeMs BbINOAHEHUS

is_const
is_volatile
is_trivial
is_standard_layout
is_pod

is_empty
is_polymorphic
is_abstract
is_signed
is_unsigned

has_trivial_default_constructor

has_trivial _copy_constructor
has_trivial_assign
has_trivial_destructor
has_nothrow_default_constructor
has_nothrow_copy_constructor
has_nothrow_assign

has_virtual _destructor
alignment_of

rank

extent

Tabnuua 4: ceoiicTea TUNOB
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Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
Peannsauus obmena sHaqeHnii

Bubnunoreka xapaKTepMcTUK TUAOB
et e o e e

OTHowweHns MEXIY TUnamm

is_same is_convertible
is_base_of

Tabnnua 5: oTHOWeEHNS Mexay Tunamm
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Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
Peannsauus obmena sHaqeHnii

Bubnunoreka xapaKTepMcTUK TUAOB
et e o e e

[MpeobpasoBaHusa Tnos

remove_const add_rvalue_reference
remove_volatile make_signed
remove_cv make_unsigned
add_const remove_extent
add_volatile remove_all_extents
add_cv remove_pointer
remove_reference add_pointer

add_lvalue_reference

Tabnvua 6: npeobpasoBaHus TUMNOB
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Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
e e

Bubnunoreka xapaKTepMcTUK TUAOB
MeTadbyHKUMMN BO BpeMs BbINOAHEHUS

,D,pyrl/le onepaunn Hag TunamMu

template <std::size_t Len, std::size_t Align = /* ... */>
struct aligned_storage;
template <std::size_t Len, class ... Types> struct aligned_union;

template <class T> struct decay;

template <bool, class T = void> struct enable_if;
template <bool, class T, class F> struct conditional;

template <class ... Types> struct common_type;

template <class T> struct underlying_type;

template <class Fn, class ... ArgTypes>
struct result_of <Fn(ArgTypes ...)>;
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Wcnonesosanue 6ubnuorekn
MeTadbyHkuun 6ubnmnorexn
Peannsauus obmena sHaqeHnii

Bubnunoreka xapaKTepMcTUK TUAOB
et e o e e

CrangapTHble 0bbsBneHnst using (C++14)

template <typename T>
void £1(T t)
{
typename std::remove_reference <T>::type temp = t;

2 oo

template <typename T>
void £2(T t)

std: :remove_reference_t <T> temp = t;
/)
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
et e e ol oo e

Peanunsauns obmera 3HaveHni

template <class FwdIterl, class FwdIter2>
void iter_swap(FwdIterl il, FwdIter2 i2)

typename iterator_traits <FwdIterl>::value_type tmp = *il;
// wan auto B C**11
*¥j1 = *¥i2; // wan move(*i2)

*i2 = tmp;
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
et e e ol oo e

Peanusauus obmera 3HaveHunii Yepes std: :swap()

std: :vector <std::list <std::string> > vi1, v2;
/)

iter_swap(vl.begin(), v2.begin());

// ...
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin
MeTachyHKLMN BO BpeMs BBINOAHEHUS

Bubnunoreka xapaKTepMcTUK TUAOB

Peanusauus obmera 3HaveHunii Yepes std: :swap()

Mpumep

std: :vector <std::list <std::string> > vi1, v2;

I oo
iter_swap(vl.begin(), v2.begin());

| \
N

Mpumep

template <class FwdIterl, class FwdIter2>
void iter_swap(FwdIterl il, FwdIter2 i2)

std: :swap(*il, *i2);
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Wcnonesoeanue 6ubnnorekn
MeTacbyHkuun 6ubnuorexn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
MeTadbyHKUMMN BO BpeMs BbINOAHEHUS

Peannsauns obmeHa 3HaueHuii c neperpyskof

template <class FwdIterl, class FwdIter2>
void iter_swap(FwdIterl il, FwdIter2 i2)

{
typename iterator_traits <FwdIterl>::value_type tmp = *il;
*¥il = *i2;
*i2 = tmp;

3

template <class FwdIter>
void iter_swap(FwdIter il, FwdIter i2)

std: :swap(*il, *i2);
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
et e e ol oo e

Peanuzauns std: :swap()

std: :vector <std::string> vil;
std::list <std::string> l1;
iter_swap(ll.begin(), vl.begin());
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin
MeTachyHKLMN BO BpeMs BBINOAHEHUS

Bubnunoreka xapaKTepMcTUK TUAOB

Peanuzauns std: :swap()

Mpumep

std: :vector <std::string> vil;
std::list <std::string> l1;
iter_swap(ll.begin(), vl.begin());

Mpumep

template <class T1l, class T2> void swap(T1l &rT1l, T2 &rT2)

{
Tl tmp = rT1;
rTl = rT2;
rT2 = tmp;

3
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin
MeTachyHKLMN BO BpeMs BBINOAHEHUS

Bubnunoreka xapaKTepMcTUK TUAOB

Peanuzauns std: :swap()

Mpumep

std: :vector <bool> vl, v2;
iter_swap(vl.begin(), v2.begin());

Mpumep

template <class T1l, class T2> void swap(T1l &rT1l, T2 &rT2)

{
Tl tmp = rT1;
rTl = rT2;
rT2 = tmp;

3
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Wcnonesoeanue 6ubnnorekn
MeTacbyHkuun 6ubnuorexn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
MeTadbyHKUMMN BO BpeMs BbINOAHEHUS

Peannsauns std: :vector <bool>::reference

On PeAENEHNE KTTPOKCU-CCbITKN»>

template <typename TAlloc>
class vector <bool, TAlloc>
{
I ooc
class reference
{
1 oo
public:
operator bool() const; // if (v[i] = b) ...
reference &operator = (const bool); // v[i] = true;
reference &operator = (const reference &); // v[i] = v[ji];
void flip(); // v[i].flip();
1 oo
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Wcnonesoeanue 6ubnnorekn
MeTacbyHkuun 6ubnuorexn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
MeTadbyHKUMMN BO BpeMs BbINOAHEHUS

Peannsauns std: :vector <bool>::reference

(okoH4aHue)

OnpegenetHue ntepatopa

I ooc

class iterator

{
W oo

public:
reference operator * () const; /A R
I coc

b

Y oo

iterator begin();

1 oo

»s // vector <bool>
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
et e e ol oo e

BcnomoraTensHbiii knacc gna iter_swap()

Mpumep

template <bool>
struct iter_swap_impl;

template <>
struct iter_swap_impl <true>
{
template <class FwdIterl, class FwdIter2>
static void do_it(FwdIterl il, FwdIter2 i2)

std: :swap(*il, *i2);
b
3
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Wcnonesoeanue 6ubnnorekn
MeTadbyrkuumn 6ubnunorekn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
et e e ol oo e

BcnomoraTenbHbili knacc ans iter_swap() (okoHuaHue)

Mpumep

template <>
struct iter_swap_impl <false>

template <class FwdIterl, class FwdIter2>
static void do_it(FwdIterl il, FwdIter2 i2)

{
typename iterator_traits <FwdIterl>::value_type tmp = *il;
*¥i1 = *i2;
*¥i2 = tmp;

3
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Wcnonesoeanue 6ubnnorekn
MeTacbyHkuun 6ubnuorexn
Peannzauns obmena sHaueHuin

Bubnunoreka xapaKTepMcTUK TUAOB
MeTadbyHKUMMN BO BpeMs BbINOAHEHUS

OnTuMusnposaHHas peanmsauus iter_swap()

template <class FwdIterl, class FwdIter2>
void iter_swap(FwdIterl il, FwdIter2 i2)

typedef typename iterator_traits <FwdIterl>::value_type V1;
typedef typename iterator_ traits <FwdIterl>::reference R1;
typedef typename iterator_traits <FwdIter2>::value_type V2;
typedef typename iterator_traits <FwdIter2>::reference R2;
const bool cbUseSwap =

is_same <V1, V2>::value &&

is_reference <R1>::value && is_reference <R2>::value;
//

iter_swap_impl <cbUseSwap>::do_it(*il, *i2);
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Wcnonesosanue 6bubnuorekn
MeTadbyrkuumn 6ubnmnorekn
Peannsauus obmena sHaqeHnii
MeTadbyHKUMMN BO BpeMs BLINOAHEHUS

Bubnunoreka xapaKTepMcTUK TUAOB

HesieHoe npeobpasosaHue k value_type

template <typename T>
void print_chars(std: :ostream &rStream)

// constexpr integral_constant: :operator value_type ()

if (is_arithmetic <T> ()) // BmecTo is_arithmetic <T> ()::value
rStream << "arithmetic ";

//

I oo
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Wcnonesoeanue 6ubnnorekn

BuibopouHas neperpyska chyHKuMiA

BuibopouHas YacTMuHas cneLmanusauns knacca
BuibopouHas NeHuBan KOMKPETM3aLUs ONMCAHUs

Bubnnorexa suibopoHoro skmroueHms neperpysoK

icnonb3ogaHue bubanotekn enable if

Onepauun

[Lazy_]enable_if[_c]
[Lazy_]disable_if[_c]

Mpumep (Boost)

#include <boost/utility/enable_if.hpp>

using namespace boost;
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Wcnonesoeanue 6ubnnorekn
BuibopouHas neperpyska chyHKuMiA
BuibopouHas YacTMuHas cneLmanusauns knacca

‘ c Beibopounan nenmsas KoHKpeTUsaLus onucaHns
Bubnmoreka BLIBOPOUHOro BKAIOUEHNS Neperpy3oK

Onpegenerne enable_if[_c|

OnpepgeneHue enable_if _c Onpepenenue enable if

template <bool B, class T = void> template

struct enable_if c <
{ class Cond,
typedef T type; class T = void
e >
struct enable_if : public
template <class T> enable_if c <Cond::value, T>
struct enable_if_c <false, T> {
{ //
// 3
»
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Wcnonesosanue 6bubnuorekn
BuibopouHas neperpyska chyHKuuii
Bribopoanan uatTiaas chelnammsaLUs K1acca

‘ c Beibopounan nenmsas KoHKpeTUsaLus onucaHns
Bubnmoreka BLIBOPOUHOro BKAIOUEHNS Neperpy3oK

Meperpyska dyrkunii (SFINAE)

template <typename T>
typename enable_if <is_arithmetic <T>, T>::type ret(T t)

I ooc
return (t + 1);

template <typename T>
typename disable_if <is_arithmetic <T>, T>::type ret(T t)

2 oo

return t;
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Wcnonesosanue 6bubnuorekn
BuibopouHas neperpyska chyHKuuii
Bribopoanan uatTiaas chelnammsaLUs K1acca

‘ c Beibopounan nenmsas KoHKpeTUsaLus onucaHns
Bubnmoreka BLIBOPOUHOro BKAIOUEHNS Neperpy3oK

lcnonb3oBaHue neperpysku dyHKLni

Mpumep

struct X {3};

int main()

{
int n;
//
ret(1l); //  apupMeTudHeckui Tum
ret(false); // apupmeTnyeckui Tvn
ret(1.0f); // apupmeTndeckui Tvn
ret(&n); // HeapupMeTu4eckui Tum
ret(X()); // HeapupmeTuyeckui Tu

3
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BuibopouHas neperpyska chyHKuuii
Bribopoanan uatTiaas chelnammsaLUs K1acca

‘ c Beibopounan nenmsas KoHKpeTUsaLus onucaHns
Bubnmoreka BLIBOPOUHOro BKAIOUEHNS Neperpy3oK

Meperpyska dyrkunii no napametpy (SFINAE)

Mpumep

template <typename T>
void pass(T t, typename enable_if <is_arithmetic <T> >::type * = @)

7Y oo

template <typename T>
void pass(T t, typename disable_if <is_arithmetic <T> >::type * = @)

2 oo
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Mpumep

struct X {3};

int main()

{
int n;
//
pass(1l); //  apupMeTudHeckui Tum
pass(false); //  apupMeTuYeckui Tum
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Wcnonesosanue 6bubnuorekn
BuibopouHas neperpyska chyHKuuiA
BhlSopo\maﬁ HacTU4YHasA cneynannusaymsa kKnacca

‘ c Beibopounan neHmBas KoHKpeTUsaLus onucaHus
Bubnmoreka BLIBOPOUHOro BKAIOUEHNS Neperpy3oK

Yactn4yHas cneumanmnsauma kiacca

Mpumep

template <class T, class Enable = void>
class Data

L 7% ooo “f B3

template <class T>
class Data <T, typename enable_if <is_integral <T> >::type>
L /% coe “f P8

template <class T>
class Data <T, typename enable if <is_float <T> >::type>
/7% .0 */ %},
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Wcnonesosanue 6bubnuorekn
BuibopouHas neperpyska chyHKuMiA
BuibopouHas YacTMuHas cneLmanusauns knacca

BuibopouHas neHmBasi KOHKPETM3aLuMsi ONUCaHNS
Bubnnorexa sbiBopounoro sKteueHAs neperpysox

JleHnBasi KOHKpeTM3aLMs HacTu ONucaHust PyHKLMM

template <class T, class U>

class mult_traits;

template <class T, class U>
typename enable if

<

is_multipliable <T, U>,

typename mult_traits <T, U>::type
>::type

operator * (const T &rcT, const U &rcU)
{

2 oo
3
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template <class T, class U>

class mult_traits;

template <class T, class U>
typename lazy enable if

<
is_multipliable <T, U>,
typename mult_traits <T, U>
>::type
operator * (const T &rcT, const U &rcU)
{
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Wcnonesosanue 6bubnuorekn
BuibopouHas neperpyska chyHKuMiA
BuibopouHas YacTMuHas cneLmanusauns knacca

BuibopouHas neHmBasi KOHKPETM3aLuMsi ONUCaHNS
Bubnnorexa sbiBopounoro sKteueHAs neperpysox

Onucanue Tuna decltype (C++11)

template <typename T1l, typename T2>
decltype (T1() * T2()) mult(T1l tl1l, T2 t2)

return (tl * t2);

int main()

{

cout << mult(2, 2.6) << endl;
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