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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 14882 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 22, Programming languages, their environments and system software interfaces.

This second edition cancels and replaces the first edition (ISO/IEC 14882:1998), which has been technically
revised.
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23 Containers library 23.2.3.3 Class template stack
public:
explicit stack (const Container& = Container()) ;
bool empty () const { return c.empty(); }
size type size() const { return c.size(); }
value type& top () { return c.back(); }
const value type& top() const { return c.back(); }
void push(const value type& x) { c.push back(x); }
void pop () { c.pop _back(); }

Vi

template <class T, class Containers>
bool operator==(const stack<T, Container>& x,
const stack<T, Container>& y);
template <class T, class Containers>
bool operator< (const stack<T, Containers>& x,
const stack<T, Container>& y);
template <class T, class Containers>
bool operator!=(const stack<T, Container>& x,
const stack<T, Container>& y);
template <class T, class Containers>
bool operators> (const stack<T, Container>& x,
const stack<T, Container>& y);
template <class T, class Containers>
bool operators>=(const stack<T, Container>& x,
const stack<T, Container>& y);
template <class T, class Containers
bool operator<=(const stack<T, Container>& x,
const stack<T, Container>& vy);

23.2.4 Class template vector [lib.vector]

A vector is a kind of sequence that supports random access iterators. In addition, it supports (amortized)
constant time insert and erase operations at the end; insert and erase in the middle take linear time. Storage
management is handled automatically, though hints can be given to improve efficiency. The elements of a
vector are stored contiguously, meaning that if v is a vector<T, Allocators> where T is some type
other than bool, then it obeys the identity &v [n] == &v[0] + nforall0 <= n < v.size().

A vector satisfies all of the requirements of a container and of a reversible container (given in two tables
in 23.1) and of a sequence, including most of the optional sequence requirements (23.1.1). The exceptions
are the push front and pop front member functions, which are not provided. Descriptions are pro-
vided here only for operations on vector that are not described in one of these tables or for operations
where there is additional semantic information.
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23.2.4 Class template vector

490

namespace std

template <class T,

class vector {
public:

// types:
typedef
typedef
typedef
typedef

implemen
implemen
typedef implemen
typedef implemen
typedef T

typedef Allocato
typedef
typedef
typedef
typedef

class Allocator

defined
defined
defined
defined

tation
tation
tation
tation

r

// 23.2.4.1 construct/copy/destroy:

explicit vector(
explicit vector(
const Alloca
template <class
vector (InputIt
const Alloca

const Allocator&
size type n,
tor& = Allocator
InputIterator>
erator first,

tor& = Allocator
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23 Containers library

= allocator<T> >

typename Allocator::reference
typename Allocator::const reference

typename Allocator::pointer
typename Allocator::const pointer
std::reverse iterator<iterators>

std::reverse iterator<const iterator> const reverse iterator;

= Allocator ()

0));

()

vector (const vector<T,Allocator>& x);

“vector () ;

const T& value =

reference;

const reference;

iterator;
const iterator;
size type;

difference_type;

value type;
allocator type;
pointer;
const_pointer;

// See 23.1
// See 23.1
// See 23.1
// See 23.1

reverse iterator;

)i
T(),

InputIterator last,

vector<T,Allocator>& operator=(const vector<T,Allocators>& x);

template <class

void assign(InputIterator first,

InputIterator>

void assign(size type n, const T& u);

allocator type g

// iterators:
iterator

const iterator
iterator
const_iterator
reverse iterator
const reverse it
reverse iterator
const_reverse_it

// 23.2.4.2 capacity:
size type size()
size type max si
void

size type
bool

void

capaci
empty (
reserv

// element access:
reference

const reference
const reference
reference
reference

const reference
reference
const_reference

et _allocator() c

onst;

begin() ;
begin () const;
end () ;
end () const;
rbegin () ;
erator rbegin() const;
rend () ;
erator rend() const;

const;
ze () const;

resize(size type sz, T c =

ty () const;
) const;
e(size type n);

operator|[] (size type n);
operator[] (size type n)

at (size type n)
at (size type n);
front () ;

front () const;
back () ;
back () const;

const;

TO);

const;

InputIterator last);
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23 Containers library 23.2.4 Class template vector

// 23.2.4.3 modifiers:
void push back (const T& x);
void pop back() ;
iterator insert (iterator position, const T& x);
void insert (iterator position, size type n, const T& Xx);
template <class InputlIterator>

void insert (iterator position,

InputIterator first, InputIterator last);

iterator erase(iterator position) ;
iterator erase(iterator first, iterator last);
void swap (vector<T,Allocator>&) ;
void clear () ;

bi

template <class T, class Allocator>
bool operator==(const vector<T,Allocator>& x,
const vector<T,Allocator>& y);
template <class T, class Allocators>
bool operator< (const vector<T,Allocator>& x,
const vector<T,Allocator>& y);
template <class T, class Allocators>
bool operator!=(const vector<T,Allocator>& x,
const vector<T,Allocator>& y);
template <class T, class Allocator>
bool operators> (const vector<T,Allocators>& x,
const vector<T,Allocator>& y);
template <class T, class Allocator>
bool operators=(const vector<T,Allocator>& x,
const vector<T,Allocator>& y);
template <class T, class Allocators>
bool operator<=(const vector<T,Allocator>& x,
const vector<T,Allocator>& y);

/ / specialized algorithms:
template <class T, class Allocators>
void swap (vector<T,Allocator>& x, vector<T,Allocator>& vy);

23.2.4.1 vector constructors, copy, and assignment [lib.vector.cons]

vector (const Allocator& = Allocator());
explicit vector(size type n, const T& value = T(),
const Allocator& = Allocator());
template <class InputIterator>
vector (InputIterator first, Inputlterator last,
const Allocator& = Allocator());
vector (const vector<T,Allocator>& Xx) ;

Complexity: The constructor template <class Inputlterators> vector (InputlIterator
first, InputIterator last) makes only N calls to the copy constructor of T (where N is the
distance between first and last) and no reallocations if iterators first and last are of forward, bidi-
rectional, or random access categories. It makes order N calls to the copy constructor of T and order
1ogN reallocations if they are just input iterators.
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23.2.4.1 vector constructors, copy, and assignment 23 Containers library

template <class InputIterator>
void assign(InputIterator first, InputIterator last);

Effects:

erase (begin (), end());
insert (begin(), first, last);

void assign(size type n, const T& t);

Effects:
erase (begin(), end());
insert (begin(), n, t);
23.2.4.2 vector capacity [lib.vector.capacity]

size type capacity () const;

Returns: The total number of elements that the vector can hold without requiring reallocation.

void reserve(size type n);

Effects: A directive that informs a vector of a planned change in size, so that it can manage the storage
allocation accordingly. After reserve (), capacity () is greater or equal to the argument of
reserve if reallocation happens; and equal to the previous value of capacity () otherwise. Reallo-
cation happens at this point if and only if the current capacity is less than the argument of reserve ().

Complexity: It does not change the size of the sequence and takes at most linear time in the size of the
sequence.

Throws: length errorifn > max size().

Notes: Reallocation invalidates all the references, pointers, and iterators referring to the elements in the
sequence. It is guaranteed that no reallocation takes place during insertions that happen after a call to
reserve () until the time when an insertion would make the size of the vector greater than the size
specified in the most recent call to reserve ().

248)

void resize(size type sz, T c = T());

Effects:
if (sz > size())
insert (end (), sz-size(), c);
else 1f (sz < size())
erase (begin () +sz, end());
else
; // do nothing
23.2.4.3 vector modifiers [lib.vector.modifiers]

iterator insert (iterator position, const T& x);
void insert (iterator position, size type n, const T& Xx);
template <class InputIterator>
void insert (iterator position, InputlIterator first, Inputlterator last);

Notes: Causes reallocation if the new size is greater than the old capacity. If no reallocation happens, all
the iterators and references before the insertion point remain valid. If an exception is thrown other than
by the copy constructor or assignment operator of T there are no effects.

248 reserve () uses Allocator: :allocate () which may throw an appropriate exception.
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23 Containers library 23.2.4.3 vector modifiers

Complexity: If first and last are forward iterators, bidirectional iterators, or random access iterators,
the complexity is linear in the number of elements in the range [first, last) plus the distance to
the end of the vector. If they are input iterators, the complexity is proportional to the number of ele-
ments in the range [first, last) times the distance to the end of the vector.

iterator erase(iterator position) ;
iterator erase(iterator first, iterator last);

Effects: Invalidates all the iterators and references after the point of the erase.

Complexity: The destructor of T is called the number of times equal to the number of the elements erased,
but the assignment operator of T is called the number of times equal to the number of elements in the
vector after the erased elements.

Throws: Nothing unless an exception is thrown by the copy constructor or assignment operator of T.

23.2.4.4 vector specialized algorithms [lib.vector.special]

template <class T, class Allocator>
void swap (vector<T,Allocator>& x, vector<T,Allocator>& y);

Effects:

x.swap (y) ;

23.2.5 Class vector<bool> [lib.vector.bool]
To optimize space allocation, a specialization of vector for bool elements is provided:

namespace std {
template <class Allocator> class vector<bool, Allocator> {

public:
// types:
typedef bool const_reference;
typedef implementation defined iterator; // See 23.1
typedef implementation defined const_iterator; // See23.1
typedef implementation defined size type; // See 23.1
typedef implementation defined difference type;// See 23.1
typedef bool value_ type;
typedef Allocator allocator type;
typedef implementation defined pointer;
typedef implementation defined const pointer;
typedef std::reverse iterator<iterators reverse_ iterator;

typedef std::reverse_ iterator<const iterator> const_ reverse iterator;

// bit reference:
class reference ({
friend class vector;
reference () ;
public:
“reference () ;
operator bool () const;
reference& operator=(const bool x);
reference& operator=(const reference& x);
void flip(); / / flips the bit
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23.2.5 Class vector<bool> 23 Containers library

494

// construct/copy/destroy:
explicit vector (const Allocator& = Allocator

)i
explicit vector(size type n, const bool& value
()

= bool (),
const Allocator& = Allocator()) ;
template <class InputIterator>

vector (InputIterator first, Inputlterator last,

const Allocator& = Allocator());

vector (const vector<bool,Allocator>& x) ;
“vector () ;
vector<bool,Allocator>& operator=(const vector<bool,Allocator>& x) ;
template <class InputIterators

void assign(InputlIterator first, InputlIterator last);
void assign(size type n, const T& t);
allocator type get allocator() const;

/ / iterators:

iterator begin() ;

const iterator begin() const;
iterator end () ;
const_iterator end () const;
reverse iterator rbegin () ;

const reverse iterator rbegin() const;
reverse iterator rend () ;

const_reverse_iterator rend() const;

// capacity:

size type size() const;

size type max size() const;

void resize(size type sz, bool ¢ = false);
size type capacity () const;

bool empty () const;

void reserve (size type n);

// element access:

reference operator|[] (size type n);

const reference operator[] (size type n) const;
const reference at(size type n) const;

reference at (size type n);
reference front () ;

const reference front () const;
reference back () ;

const reference back() const;

// modifiers:
void push back (const boolé& x) ;
void pop back() ;
iterator insert (iterator position, const boolé& x) ;
void insert (iterator position, size type n, const bool& x);
template <class InputIterators>

void insert (iterator position,

InputIterator first, InputIterator last);

iterator erase(iterator position) ;

iterator erase(iterator first, iterator last);
void swap (vector<bool,Allocator>&) ;

static void swap (reference x, reference y);
void flip(); // flips all bits

void clear() ;

bi
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23 Containers library 23.2.5 Class vector<bool>

template <class Allocators>
bool operator==(const vector<bool,Allocator>& x,
const vector<bool,Allocator>& y) ;
template <class Allocators
bool operator< (const vector<bool,Allocator>& x,
const vector<bool,Allocators>& vy) ;
template <class Allocators
bool operator!=(const vector<bool,Allocator>& x,
const vector<bool,Allocator>& y) ;
template <class Allocators>
bool operators> (const vector<bool,Allocators>& x,
const vector<bool,Allocator>& y) ;
template <class Allocators
bool operators=(const vector<bool,Allocator>& x,
const vector<bool,Allocators>& vy);
template <class Allocators
bool operator<=(const vector<bool,Allocator>& x,
const vector<bool,Allocators>& vy) ;

/ / specialized algorithms:
template <class Allocators
void swap (vector<bool,Allocator>& x, vector<bool,Allocators>& y);

reference is a class that simulates the behavior of references of a single bit in vector<bools.

23.3 Associative containers [lib.associative]
Headers <map> and <set>:

Header <map> synopsis

namespace std {
template <class Key, class T, class Compare = less<Key>,
class Allocator = allocator<pair<const Key, T> > >
class map;
template <class Key, class T, class Compare, class Allocators>
bool operator==(const map<Key,T,Compare,Allocator>& x,
const map<Key, T, Compare,Allocator>& y) ;
template <class Key, class T, class Compare, class Allocator>
bool operator< (const map<Key,T,Compare,Allocator>& x,
const map<Key,T,Compare,Allocator>& vy) ;
template <class Key, class T, class Compare, class Allocator>
bool operator!=(const map<Key,T,Compare,Allocator>& x,
const map<Key,T,Compare,Allocator>& vy) ;
template <class Key, class T, class Compare, class Allocator>
bool operators> (const map<Key,T,Compare,Allocator>& x,
const map<Key,T,Compare,Allocator>& y) ;
template <class Key, class T, class Compare, class Allocator>
bool operator>=(const map<Key, T, Compare,Allocator>& x,
const map<Key, T, Compare,Allocator>& y) ;
template <class Key, class T, class Compare, class Allocators>
bool operator<=(const map<Key, T, Compare,Allocator>& x,
const map<Key,T,Compare,Allocator>& y) ;
template <class Key, class T, class Compare, class Allocators>
void swap (map<Key, T, Compare,Allocator>& x,
map<Key, T, Compare,Allocator>& y) ;
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