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Boraucnenns 8 compile-time

template <int N> struct Fact {
static const int
value = N * Fact<N - 1>::value;

};

template <> struct Fact<0> {
static const int wvalue = 1;

};

template <int N> struct Fib {
static const int
value = Fib<N - 1>::value + Fib<N - 2>::value;

};

template <> struct Fib<0> {
static const int wvalue

}; ‘)”'9\
template <> struct Fib<i> {
static const int wvalue

%
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};

int main () {
std:: cout << Fact<l1l0>::value << std::endl
<< Fib<10>::value << std::endl;



Anrebpanyeckne Tunbl JaHHBIX

struct nil {};

template<class H, class T = nil>
struct comns {

typedef T Tail;

typedef H Head;

typedef
cons<int, cons<std::string, cons<double, cons<float> > > >

Typelist;

template <class TL>

void print() {
std::cout << typeid(typename TL::Head).name () << std::endl;
print<typename TL::Tail>();

1

template <>
void print<mnil>() { }



Anroputmel

template <class TL>

struct reverse { .l List
template<class Tail, class List> Tt *
struct reverse_impl { ©-0~-0 X—O“O

typedef typename
(reverse_impl( cons<typename List::Head, Tail>,
typename List::Tail )::valu@ value;

1
template <class Tail>

struct reverse_impl<Tail, nil> {
typedef Tail value;

typedef typename reverse_impl<mnil, TL>::value value;

int main() {
print<reverse <Typelist >::value>();



XpaHeHue YNCNOBbLIX 3HAYEHWA

template<int 1>
struct Int2Type {
static const int wvalue = 1i;

};

template <template <int> class F, int K, int i>
struct generate_impl {
typedef cons< Int2Type<F<i>::value>,
typename generate_impl<F, K, i + 1>::value>
value;

};

template <template <int> class F, int K>
struct generate_impl<F, K, K> {
typedef nil wvalue;

template <template <int> class F, int K>
struct generate
{
typedef typename
generate_impl<F, K, 0>::value value;
-~ ~

};

int main () {
print<generate<Fib, 10>::value>();

-



lenepayus knaccos

template <class L>
struct inherit : L::Head, inherit<typename L::Tail> {};

template <> struct inherit<mnil> {};
struct Al { void f£() { std::cout << "class Al\n"; } };
struct Bl { void £() { std::cout << "class Bi\n"; } };
struct C1 { void f£() { std::cout << "class Ci\n"; } }

typedef cons< Al, cons<Bl, cons<Cl> > > Basesl;
> -
struct D1 : inherit<Basesl> { CLD . S
Bases Nt
void f() th
{ e

f_impl<Bases1>();

b Aeo? /'unl""" be.s
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template<class List> INVEPS KA
void f_impl ()

|
{ DL
static_cast<typename List::Head *>(this)->f();
f_impl<typename List::Tail>();

};

template <> inline wvoid D1::f_impl<nil>() {}

'mh}’L'.*Ch';,>



Curiously recurring template pattern

template <class Derived> struct A2 { C_m
| wvoid £() { std::cout << "class A\n"; }
A2 & a() { return *this; } h
};

template <class Derived> struct B2 {
t void £() { std::cout << "class B\n"; }
B2 & b() { return #*this; }

1
template <class Derived> struct C2 {
void g() { -
self().a().£(); I ¢
. self ().bO).£(); c(ovc.,.c))'
| Derived & self() { return *static_cast<Derived *>(this); }'
1

template<class L, class D> struct imherit_crtp; i
template <class D> struct inherit_crtp<mil, D> {}; |

template <template <class> class C, class T, class D> v
struct inherit_crtp<cons<C<mnil>, T),\D)

C<D>, inherit_crtp<T, D> 1};

typedef cons< (A2<nil>, cons<B2<nil>, consﬁCZ(nil)l > > > Bases2; |
struct 12 : inherit_crtp<Bases2, D2> 1};



CRTP: Polymorphic copy construction

// Base class has a pure virtual function for cloning
struct Shape {

virtual ~Shape () {}

virtual Shape *clone() comnst = 0; |
1
// This CRTP class implements clone () for Derived
template <typename Derived:>
struct Shape_CRTP : public Shape {

virtual Shape #*clone() comnst {

return new Derived(static_cast<Derived const&>(*this));

}
};

// Nice macro which ensures correct CRTP usage
#define Derive_Shape_CRTP (Type) struct Type: Shape CRTP<Type>

// Every derived class inherits from Shape_CRTP instead of Shape
Derive_Shape_CRTP (Square) {};
Derive_Shape_CRTP (Circle) {};



Kak onpegennTs Hann4mne metoga?

struct A3 { void f() { std::cout << "class A\n"; } };
struct B3 { /*void f() { std::cout << "class B\n"; } */};
struct €3 { void f() { std::cout << "class C\n"; } }

typedef cons< A3, cons<B3, cons<C3> > > Bases3;
struct D3 : inherit<Bases3> {

void f()

{

f_impl<Bases1>();

}

template <class List>
void f_impl ()
{
/I static_cast <typename List::Head #>(this)->f(); y
f_impl<typename List::Tail>();

1
template <>

inline void D3::f_impl<nil>()

{}



Kak npoeepnTb Hanu4yme poaCTEEHHbLIX CBA3EN !

typedef char YES;
struct NO { YES m[2]; };
template< class D, class B >
struct is_derived_from

{
static YES test(B * ); 4
static NO test(...); A
static bool const value =
sizeof (test ((D *)0)) ==
};

template< class B >
struct is_derived_from<B, B> {
static bool const value =

};

int main ()

{

std::cout << is_derived_from<B1l,

}

sizeof (YES);

false;

Al1>::value << std::endl;



Wcnonssyem SFINAE

SFINAE = Substitution Failure Is Not An Error.
Owwubka npu noacTaHoBke WabAOHHLIX NAPAMETPOB He ABAsSETCA cama no cebe
oLwmnbKoii.

template <class T>
struct f_defined
{ —_— e
template <class Z, void (Z::*%)() = &Z::f>
struct wrapper {};
.

|temp1ate<c1ass c>
static YES check (wrapper<C> * p); ’

template <class C>
static NO «check(...); l

static bool const value = sizeof (check<T>(0)) == sizeof (YES);

};

template <bool b> struct Bool2Type { typedef YES value; }; '
template <> struct Bool2Type<false> { typedef NO value; };



Wcnonbayem 3ty nHdopmauunio

struct D4 : inherit<Bases3> {
void f£() {
f_impl<Bases3>();
}

template <class List>
void f_impl() {
call_f<typename List::Head>(
typename
Bool2Type <f_defined <typename List::Head>::value>
— :value());

f_impl<typename List::Tail>();
1

template <class T>

void call_f (YES) {
static_cast<T *>(this)->f();

}

template <class T>
void call_f (ND) {
} f—
};

template <>
inline void D4::f_impl<nil>() {}



enable_if

| template<bool B, clase T = void>
struct enable_if {};

l template<class T»
struct ensble if<true, T> { typede! T type; };

template<class T»

typename std::enable if <std::is floating point<T>::value, T>::type
fool(T t) { return t & 2,

typename std::ensble if<std::is_integral <T>::value, T>::type

template<class T»
| fool(T v} { return t / 2,

template<class T»
T fo02(T t, typename std::enable_if<std::is_integral <T>::value >::types = 0)

{ return t + 2; } |
" ¥ .
(3 L
template<claes T , clase = typename std::ensble if<std::ie_integral <T>::value>::type >

T fo03(T t) { return t - 2;

template<claee T, clage Enable = void»
clase A}

template<class T»
clase A<T, typename std::enable if<std::is fleating point<T>::value >::type> {

i

int main() {
fooll(l.2);
Tool(10);
Too2(0.1);
Toa2(Th;

A<int> al;
A<double> al;




MPL

Meta-programming library sensetca vacteio 6ubnnotekn boost.
Cospatenn: David Abrahams un Aleksey Gurtovoy.

Peanuzyet ananor STL ans metanporpammuposaHust (koHTeliHepbl,
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Peanusyet noaaepxky compile-time nambaa-sbiparkeHnii.



