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Fetitituple (L) A& C++RifEFE Rt pairf)— & ft. (generalization) LB, #ARkpair
BEWABY, K Apair<T,, TH>HIRH REBAAF AR : —DRT 2501, B—AMNRTHR0,
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1.1 tuple#];nﬂﬂ (tuples/typedefs cpp)

#include <tuple>
using std::trl::tuple;

tuple <> none; // holds no elements
tuple<int> one; // holds one element, of type int

int i; double d;
tuple<int&, const double&>
two (i, d); ' // holds two elements, one of
// type reference to int and one
// of type reference to const double
tuple<int, int, int, int, int,
int, int, int, int, int> ten; // holds ten elements, all of type int
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1.1 KX #<tuple>HIIHE

namespace std {

namespace tri { o . Cat
// TUPLE CLASS TEMPLATES - -
template<class Ti, class T2, ..., class TN>

class tuple;
template<class Tuple> struct tuple_size;
template<int Idx, class Tuple> struct tuple_ element

// TUPLE FUNCTION TEMPLATES

template<int Idx, class T1, class T2, ..., class TN>
RI get (tuple<Ti, T2, coey TNOE)
template<int Idx, class T1, class T2, ..., class TN>
RI get (const tuple<Ti, T2, ..., TN>&);
template<class T1, class T2, ..., class TN>
tuple<Vi, V2, ..., VN>
make_tuple (const T1&, const T2&, ..., const TNE) ;
template<class T1, class,T2, ..., class TN>
tuple<T1&, T2&, ..., TN&>
tie(T1%&, T2%&, ..., TN&);

// CONSTANTS

const unspecified ignore;

// COMPARISON OPERATORS

template<class T1, class T2, ..., class N,
class Ul, class U2, ..., class UN> )
bool operator==(const tuple<Ti, T2, ..., TN>&,
const tuple<Ul, U2, ..., UN>&);
template<class Ti1, class T2, ..., class TN,
class Ui, class U2, ..., class UN>
bool operator!=(const tuple<Ti, T2, ..., TN>&,
const tuple<U1l, U2, ..., UN>E&);
template<class T1, class T2, ..., class TN,
class Ul, class U2, ..., class UN>
bool operator<(const tuple<Ti, T2, ..., TN>%&,
const tuple<VUi, U2, ..., UN>&);
template<class T1, class T2, ..., class TN,
class Ul, class U2, ..., class UN> )
bool operator<=(const tuple<T1, T2, ..., TN>&,
const tuple<Ui, U2, ..., UN>&); .
template<class T1, class T2, ..., class TN,
class Ui, class U2, ..., class UN>
bool operator> (const tuple<Ti, T2, ..., N>,
const tuple<Ui, U2, ..., UN>&);
template<class T1, class T2, ..., class TN,
class Ul, class U2, ..., class UN>
bool operator>= (const tup1e<T1 T2, ..., TN>X,
const tuple<U1, U2, ..., UN>&);
}}

1.2 tupleéisiis

template<class T1i, class T2, ..., class TN>
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class tuple {
public:
// CONSTRUCTORS
tuple ();
explicit tuple(P1, P2, ..., PN); // when N> 0
tuple (const tuplek);
template <class Ul, class U2, ..., class UN>
tuple (const tuple<Ui, U2, ..., UN>&);
template <class Ul, class U2>
tuple (const pair<Ui, U2>&); ) // when N == 2

// ASSIGNMENT OPERATORS
tuplek operator=(const tuplek);

template <class Ul, class U2, ..., class UN> «
tuple& operator=(const tuple<Ui, U2, ..., UN>&);
template <class Ui, class U2> '
tuple& operator=(const pair<Ui, U2>&); // when N == 2
};

1.2.1 fi@tuplexisy
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RBI1.2 tupled3iE &M (tuples/ctors.cpp)

#include <utility>
#include <tuple>
using std::tril::tuple; using std::pair;

class C {

public:
cO : val (o) {}
C(int i) : val(i) {}

private:

int val;
};
tuple<> t0; // default constructor
tuple<int> ti; // default constructor; element

// not initialized

tuple<int> t2(3); // element initialized to 3
tuple<C> t3; // element initialized to C()
tuple<C> t4(C(1)); // element initialized to C(1)
tuple<C, C> t5(1, 2); // first element initialized to C(1)

// second element initialized to C(2)
tuple<double> t6(t2); // element initialized to 3.0




4 E—Fp L£EXIA

pair<int, int> p0(3, 4); // first element initialized to 3
// second element initialized to 4
tuple<C, C> t7(p0); // first element initialized to C(3)

// second element initialized to C(4)
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TH1.3 &ﬁﬁﬁmaketuble (tuples/maketuple.cpp)

#include <tuple>

#include <typeinfo>

#include <iostream>

using std::trl::tuple; using std::tri: :make_tuple;

template <class T> void show_type (T)
{
std::cout << typeid (T).name() << "\n\n";"
} .

int main ()

{
“int i = 3;

int® j = i; :
show_type (make_tuple()); // returns tuple<>
show_type (make_tuple (1, 3.14)); // returns tuple<int,double>
show_type (make_tuple(i, j)); // returns tuple<int,int>
return 0; ’ S

}

BATVATLAGE FATR 1 EE b 9 o Mo AR ref fcref % 61 2 6.4 51 Fl W tupletd & | EAE L
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=fil1.4 fERrefficref (tuples/refcref.cpp)

#include <tuple>

#include <functional > // for ref, cref
using std::tri::make_tuple;

using std::tri::ref; using std::trl::cref;

void test()
{
int i = 17;
int j = 3;
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make_tuple(ref (i), cref (j)); // returns tuple<int8, const int€>
// first element is reference to i
// second element is reference to j

}
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TG1.5 SHEREtie (tuples/tie.cpp)

#include <tuple>

#include <iostream>

using std::trl::make_tuple; using std::trl::tie;
using std::trl::ignore;

int i = i;
int j = 2;
int k = 3;

void show ()

{ ,
std::cout << i << ' ' << j << ' ' << k << '\m';
}

int maia ()

{ , ! ;
~ show (); // 123

tie(i,! ignore, k) =

make_tuple(5, 6, 7); : ‘
show () ; // 527
return O; B ! i P

}
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RBI1.6 htupleXtsB{E (tuples/assign.cpp)

#include <utility> . )
#include <iostream> R : : v
#include <tuple>

using std::trl::tuple; using std::trl::get;
using std::cout; using std::make_pair;

void show(int i, int j, const tuple<int,intk,int>& t)




