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SHRE
1 template <typename T,
2 typename... Args>
3 dnline unique_ptr<T>
4 make_unique(Args&&... args)
5 {
6 return unique_ptr<T>(
7 new T(forward<Args>(args)...));
8 }
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1 make_unique<vector<int>> (100, 1)
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WRIFMA, forward<Args> (args)...

SERRS T TEAICHS:

template <>

inline unique_ptr<vector<int>>

make_unique(int&& argl, int&& arg2)

{

return unique_ptr<vector<int>>(
new vector<int>(

forward<int>(argl),
forward<int>(arg2)));
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template <typename T>
constexpr auto sum(T x)
{

return x;

}

template <typename T1, typename T2,
typename... Targ>
constexpr auto sum(T1l x, T2 vy,
Targ... args)

-~

return sum(x + y, args...);

}
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1 auto result = sum(l, 2, 3.5, X);

RIRSXFOR T
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1 sum(l + 2, 3.5, x)
2 sum(3 + 3.5, x)
3 sum(6.5 + x)
4 6.5 + X
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(go f)(z) = g(f(z))
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1 template <typename F>
2 auto compose(F f)
3 {
4 return [f](auto&&... x) {
5 return f(
6 forward<decltype(x)>(x)...);
7 b
8 }
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SHNE
template <typename F,
typename... Args>
auto compose(F f, Args... other)
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4 {

5 return [f,
6 other...] (auto&&... x) {
7 return f(compose(other...)(

8 forward<decltype(x)>(x)...));
9

}s
10 }
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1 auto square_list =
2 [1(auto&& container) {
3 return fmap(
4 [J(int x) { return x * xj 1},
5 container);
6

}s
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1 auto sum_1list =
2 [1(auto&& container) {
3 return accumulate(
4 container.begin(),
5 container.end(), 0);
6 }s
ARSI BRI, MATLAXEEREN T !
SHIER
1 auto squared_sum =
2 compose(sum_1list, square_l1ist);
FATTLABIEXANE X EA LATERY:
SHIED

1 vector v{1, 2, 3, 4, 5};
2 cout << squared_sum(v) << endl;

HA =152

55



tuple

LEEZEAEERIERNE, BLREANHRIE: % compose NREIRTHE—1 (RA
BRY) | BfRIREREER— 1 248, BEH— IS RTRIS, S ELRRX

1758

£ C++ B, BEERMA—ZERREZME, BHEESTE—tuple TIRT 4],
tuple HE C++98 BRI pair RERI—fiiL, AILURAERZSTEEHE. BEEXEM
ENES. FEHXEBRABARbER T EERRE:
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#include <algorithm>
#include <iostream>
#include <string>
#include <tuple>
#include <vector>

using namespace std;
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using num_tuple =
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tuple<int, string, string>;
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operator<<(ostream& os,
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const num_tuple& value)
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0s << get<O>(value) << ',!
<< get<1>(value) << ',!
<< get<2>(value);

return os;
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int main()

{
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vector<num_tuple> vn{
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{1, "one", "un"},

{2, "two", "deux"},

{3, "three", "trois"},

{4, "four", "quatre"}};
/] EBEE o IAYEX
get<2>(vn[0]) = "une";
/] FREHITRIE
sort(vn.begin(), vn.end(),

[](auto&& x, auto&& y) {
return get<2>(x) <

W W W w w w w NN
o U b~ W N B O O



37 get<2>(y);
38 1)
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40 for (auto&& value : vn) {

41 cout << value << endl;
42 }
43 // ST
44 constexpr auto size = \
45 tuple_size_v<num_tuple>;
46 cout << "Tuple size 1is " << size << endl;
47 }
BHE:

2,two,deux
4, four,quatre
3,three, trois
1,one, une

Tuple size is 3
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SHNE
template <class F, class Tuple>
constexpr decltype(auto) apply(
F&& f, Tuple&& t)

return f(
get<0> (forward<Tuple>(t)),

1
2
3
4 {
5
6
7 get<1>(forward<Tuple>(t)),



8 get<2>(forward<Tuple>(t)));
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SHNE
template <class T, T... Ints>

struct integer_sequence {};
template <size_t... Ints>
using index_sequence =

integer_sequence<size_t, Ints...>;

template <size_t N, size_t... Ints>
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struct index_sequence_helper {
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typedef

=
=

typename index_sequence_helper<
N-1, N -1, Ints...>::type
type;
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template <size_t... Ints>
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struct index_sequence_helper<
0, Ints...> {
typedef index_sequence<Ints...>

type;
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template <size_t N>

N
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using make_index_sequence =

N
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typename +index_sequence_helper<

N>::type;
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SHNE
template <class F, class Tuple,
size_t... I>
constexpr decltype(auto)
apply_impl(F&& f, Tuple&& t,
index_sequence<I...>)
{
return f(
get<I>(forward<Tuple>(t))...);
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template <class F, class Tuple>

=
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constexpr decltype(auto)
apply (F&& f, Tuple&& t)
{
return apply_impl(
forward<F>(f),
forward<Tuple> (t),
18 make_index_sequence<

P
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19 tuple_size_v<

20 remove_reference_t<
21 Tuple>>>{});

22}
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KA constexpr %Y, FINTEENHETSZERE, REENUT:

SH1
constexpr 1int
count_bits(unsigned char value)
{
if (value == 0) {
return 0;
} else {
return (value & 1) +
count_bits(value >> 1);
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SHI
1 template <size_t... V>
2 struct bit_count_t {
3 unsigned char
count[sizeof... (V)] = {
static_cast<unsigned char>(
count_bits(V))...};
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SH1EE
template <size_t... V>
bit_count_t<V...> get_bit_count(
index_sequence<V...>)

1
2
3
4 A

5 return bit_count_t<V...>();
6

7

8

9

}

auto bit_count = get_bit_count(

make_index_sequence<256>());
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1. ET7ZIMAnvwa:

inline auto compose()

{
return [J(auto&& x) -> decltype(auto)
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template <typename F>
auto compose(F f)
{
return [f](auto&&... x) {
return f(x...);...
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