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main(int argc, char**) {
if (argc != 1) throw(”usage: shuffle\n”);
vector<string> v;
copy(istream_iterator<string>(cin), istream_iterator<string>(),

inserter(v, v.end()));
random_shuffle(v.begin(), v.end());
copy(v.begin(), v.end(), ostream_iterator<string>(cout));

}
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4.1 Operators
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template <class T1, class T2>
inline bool operator!=(const T1& x, const T2& y) {

return !(x == y);
}

template <class T1, class T2>
inline bool operator>(const T1& x, const T2& y) {

return y < x;
}

template <class T1, class T2>
inline bool operator<=(const T1& x, const T2& y) {

return !(y < x);
}

template <class T1, class T2>
inline bool operator>=(const T1& x, const T2& y) {

return !(x < y);
}

4.2 Pair
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template <class T1, class T2>
struct pair {

T1 first;
T2 second;
pair() {}
pair(const T1& x, const T2& y) : first(x), second(y) {}

};

template <class T1, class T2>
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inline bool operator==(const pair<T1, T2>& x, const pair<T1, T2>& y) {
return x.first == y.first && x.second == y.second;

}

template <class T1, class T2>
inline bool operator<(const pair<T1, T2>& x, const pair<T1, T2>& y) {

return x.first < y.first || (!(y.first < x.first) && x.second < y.second);
}
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return pair<int, double>(5, 3.1415926); // explicit types
��7�	P5>.��;89.��

return make_pair(5, 3.1415926); // types are deduced

template <class T1, class T2>
inline pair<T1, T2> make_pair(const T1& x, const T2& y) {

return pair<T1, T2>(x, y);

5  Iterators
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Table 1: Relations among iterator categories
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5.1 Input iterators
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Table 2: Input iterator requirements

expression return type operational semantics
assertion/note

pre/post-condition

X(a) X(a)  is a copy ofa.
note: a destructor is assumed.

X u(a);
X u = a;

post:u is a copy ofa.

u = a X& post:u is a copy ofa.

a == b convertible tobool if a is a copy ofb, thena == b  returnstrue .
== is an equivalence relation over the domain
of ==.

a != b convertible tobool !(a == b)

*a convertible toT pre:a is dereferenceable.
if a is a copy ofb, then*a  is equivalent to*b .

++r X& pre:r  is dereferenceable.
post:r  is dereferenceable orr  is past-the-end.

(void)r++ void (void)++r
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5.2 Output iterators
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5.3 Forward iterators
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*r++ T { X tmp = r;
++r;
return tmp; }

Table 3: Output iterator requirements

expression return type operational semantics
assertion/note

pre/post-condition

X(a) *a = t is equivalent to *X(a) = t .
note: a destructor is assumed.

X u(a);
X u = a;

*a = t result is not used

++r X&

r++ X or X&

Table 2: Input iterator requirements

expression return type operational semantics
assertion/note

pre/post-condition
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5.4 Bidirectional iterators
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Table 4: Forward iterator requirements

expression return type operational semantics
assertion/note

pre/post-condition

X u; note:u might have a singular value.
note: a destructor is assumed.

X() note:X()  might be singular.

X(a) a == X(a).

X u(a);
X u = a;

X u; u = a; post:u == a.

a == b convertible tobool == is an equivalence relation.

a != b convertible tobool !(a == b)

r = a X& post:r == a.

*a convertible toT pre:a is dereferenceable.
a == b  implies*a == *b .
If X is mutable,*a = t  is valid.

++r X& pre:r  is dereferenceable.
post:r  is dereferenceable orr  is past-the-
end.
r == s  andr  is dereferenceable implies
++r == ++s .
&r == &++r.

r++ X { X tmp = r;
++r;
return tmp; }

Table 5: Bidirectional iterator requirements (in addition to forward iterator)

expression return type operational semantics
assertion/note

pre/post-condition

--r X& pre: there existss  such thatr == ++s.

post:s  is dereferenceable.
--(++r) == r .
--r == --s  impliesr == s .
&r == &--r .
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5.5 Random access iterators
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5.6 Iterator tags
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(T*)(0)
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distance_type(i)
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(Distance*)(0)
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r-- X { X tmp = r;
--r;
return tmp; }

Table 6: Random access iterator requirements (in addition to bidirectional iterator)

expression return type operational semantics
assertion/note

pre/post-condition

r += n X& { Distance m = n;
if (m >= 0)

while (m--) ++r;
else

while (m++) --r;
return r; }

a + n
n + a

X { X tmp = a;
return tmp += n; }

a + n == n + a .

r -= n X& return r += -n;

a - n X { X tmp = a;
return tmp -= n; }

b - a Distance pre: there exists a valuen of Distance

such thata + n = b .
b == a + (b - a).

a[n] convertible toT *(a + n)

a < b convertible tobool b - a > 0 < is a total ordering relation

a > b convertible tobool b < a > is a total ordering relation opposite to<.

a >= b convertible tobool !(a < b)

a <= b convertible tobool !(a > b)

Table 5: Bidirectional iterator requirements (in addition to forward iterator)

expression return type operational semantics
assertion/note

pre/post-condition
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5.6.1 Examples of using iterator tags
^
����.�)�)��+�"	P��	(�
<�)�.��t�?����7���	(�t���
��	(8Y'&	P�0.�7&1?	(@���7"	

value_type
.�7"1

distance_type
'&�����&����	P��	()��O��@��

template <class T>
inline T* value_type(const T*) { return (T*)(0); }

template <class T>
inline ptrdiff_t* distance_type(const T*) { return (ptrdiff_t*)(0); }

n ��	(7"����@�'&	P'B.�7��F���K��5>��)�	(5>	(7"�F.%�
	(7�	(�����
reverse

@�<�7"��������7���'B	P1?������	P@���)�)���'&��7"�r�

template <class BidirectionalIterator>
inline void reverse(BidirectionalIterator first, BidirectionalIterator last) {

__reverse(first, last, value_type(first), distance_type(first));
}

'&�"	��2	
__reverse

��8Y1?	(@-��7�	(13.�8��

template <class BidirectionalIterator, class T, class Distance>
void __reverse(BidirectionalIterator first, BidirectionalIterator last, T*,

 Distance*) {
Distance n;
distance(first, last, n); // see Iterator operations section
--n;
while (n > 0) {

T tmp = *first;
*first++ = *--last;
*last = tmp;
n -= 2;

}
}

R-@��+�"	��2	%��8N.�7O.�1?1?��������7�.�)
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__huge
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__huge
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��	
long long
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template <class T>
inline T* value_type(const T __huge *) { return (T*)(0); }

template <class T>
inline long long* distance_type(const T __huge *) { return (long long*)(0); }
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�
input_iterator_tag

�
output_iterator_tag

�
forward_iterator_tag

�
bidirectional_iterator_tag.�7�1

random_access_iterator_tag
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template <class T>
inline random_access_iterator_tag iterator_category(const T*) {

return random_access_iterator_tag();
}

^
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BinaryTreeIterator
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template <class T>
inline bidirectional_iterator_tag iterator_category(
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const BinaryTreeIterator<T>&) {
return bidirectional_iterator_tag();

}
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evolve
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template <class BidirectionalIterator>
inline void evolve(BidirectionalIterator first, BidirectionalIterator last)

evolve(first, last, iterator_category(first));
}

template <class BidirectionalIterator>
void evolve(BidirectionalIterator first, BidirectionalIterator last,

bidirectional_iterator_tag) {
// ... more generic, but less efficient algorithm

}

template <class RandomAccessIterator>
void evolve(RandomAccessIterator first, RandomAccessIterator last,

random_access_iterator_tag) {
// ... more efficient, but less generic algorithm

}

5.6.2 Library defined primitives
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iterator_category
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value_type
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distance_type
@����[<�8:	(�

1?	(@���7".���)�	P����	��2.������289������	P)������2.����;������EF��1?	(8Y����	P@���)�)���'B��7��;����	(1?	(@-��7�	(13��)�.�8:89	(8Y.�7"13@�<�7"��������7�8}�

// iterator tags

struct input_iterator_tag {};
struct output_iterator_tag {};
struct forward_iterator_tag {};
struct bidirectional_iterator_tag {};
struct random_access_iterator_tag {};

// iterator bases

template <class T, class Distance = ptrdiff_t> struct input_iterator {};
struct output_iterator {};
// output_iterator is not a template because output iterators
// do not have either value type or distance type defined.
template <class T, class Distance = ptrdiff_t> struct forward_iterator {};
template <class T, class Distance = ptrdiff_t> struct bidirectional_iterator {};
template <class T, class Distance = ptrdiff_t> struct random_access_iterator {};

// iterator_category

template <class T, class Distance>
inline input_iterator_tag
iterator_category(const input_iterator<T, Distance>&) {

return input_iterator_tag();
}
inline output_iterator_tag iterator_category(const output_iterator&) {

return output_iterator_tag();
}
template <class T, class Distance>
inline forward_iterator_tag
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iterator_category(const forward_iterator<T, Distance>&) {
return forward_iterator_tag();

}
template <class T, class Distance>
inline bidirectional_iterator_tag
iterator_category(const bidirectional_iterator<T, Distance>&) {

return bidirectional_iterator_tag();
}
template <class T, class Distance>
inline random_access_iterator_tag
iterator_category(const random_access_iterator<T, Distance>&) {

return random_access_iterator_tag();
}
template <class T>
inline random_access_iterator_tag iterator_category(const T*) {

return random_access_iterator_tag();
}

// value_type of iterator

template <class T, class Distance>
inline T* value_type(const input_iterator<T, Distance>&) {

return (T*)(0);
}
template <class T, class Distance>
inline T* value_type(const forward_iterator<T, Distance>&) {

return (T*)(0);
}
template <class T, class Distance>
inline T* value_type(const bidirectional_iterator<T, Distance>&) {

return (T*)(0);
}
template <class T, class Distance>
inline T* value_type(const random_access_iterator<T, Distance>&) {

return (T*)(0);
}
template <class T>
inline T* value_type(const T*) { return (T*)(0); }

// distance_type of iterator

template <class T, class Distance>
inline Distance* distance_type(const input_iterator<T, Distance>&) {

return (Distance*)(0);
}
template <class T, class Distance>
inline Distance* distance_type(const forward_iterator<T, Distance>&) {

return (Distance*)(0);
}
template <class T, class Distance>
inline Distance* distance_type(const bidirectional_iterator<T, Distance>&) {

return (Distance*)(0);
}
template <class T, class Distance>
inline Distance* distance_type(const random_access_iterator<T, Distance>&) {

return (Distance*)(0);
}
template <class T>
inline ptrdiff_t* distance_type(const T*) { return (ptrdiff_t*)(0); }
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class MyIterator : public bidirectional_iterator<double, long> {
// code implementing ++, etc.

};
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5.7 Iterator operations
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template <class InputIterator, class Distance>
inline void advance(InputIterator& i, Distance n);

template <class InputIterator, class Distance>
inline void distance(InputIterator first, InputIterator last, Distance& n);

distance
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6  Function objects
^
<�7���������7[����_`	(�0�+8%.���	K����_`	(�0�+8%'&�����[.�7

operator()
1?	(@���7"	�1�Q n ��	(�>.���	K��5>�����2�+.�7���@����4����	K	(@�@-	��0�+�DE
	K<�8:	K��@�����	

)������2.����tQ�R-7K����	���)�.��0	(8t'B��	(��	���7�	�'B��<?)�1&	(yC��	(�����+�=��.�8:8t.G�?����7���	(�A�+�=.G@-<�7���������7K���=.�7K.�)��
���2���+�"5>���Y�+	(5>�?)�.��+	(������	
��7���	(��@-.���	O��8�8:��	(����@���	(1L���m.��0��	(����.�7M���(_`	(����'&�����M.�7

operator()
1?	(@-��7�	(1NQ n ����8K7�������7�)���56.�/�	(8�.�)D������������5>�D�

��	�56��)�.���	�8G'&����/B'B���+�a������7���	(��84���&@-<�7��0�+����7�89����<?�?.�)�8:�&	(7�.���)�	(84����	(5Ä���&'&����/O'&�����a.����
���+�2.����O@�<�7��0�+����7a����_`	(�0�+8}Q
Å 89��7��6@�<?7���������7m����_`	(�0�+8H�+����	(����	(�P'&�����m@�<?7���������7m�+	(56��)�.��+	(8H��7��0��	(.�89	(8H�+�"	;	�yC���2	(8989��EF	;����'&	(�P��@Y�+��	;)��D����.��2�6.�8
'&	()�)Y.�8;5>.�/
��7��j����	3��	(8:<�)�����7��v����1?	O56<�����5>���2	3	(@�@����0��	(7���Q�^
���=	(yC.�5>��)�	(�r��@4'B	O'B.�7������j��.�E
	3.>���
*�	()�	(5>	(7��
.�1?1?��������7&��@"�+'B��EF	(�������28

a
.�7�1

b
�0��7"�+.���7"��7��

double
.�7�13��<����+�"	G�2	(89<?)��F��7"�+�

a
'&	P��.�7B1?�A�

transform(a.begin(), a.end(), b.begin(), a.begin(), plus<double>());
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transform(a.begin(), a.end(), a.begin(), negate<double>());
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6.1 Base
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template <class Arg, class Result>
struct unary_function {

typedef Arg argument_type;
typedef Result result_type;

};
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template <class Arg1, class Arg2, class Result>
struct binary_function {

typedef Arg1 first_argument_type;
typedef Arg2 second_argument_type;
typedef Result result_type;

};

6.2 Arithmetic operations
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template <class T>
struct plus : binary_function<T, T, T> {

T operator()(const T& x, const T& y) const { return x + y; }
};

template <class T>
struct minus : binary_function<T, T, T> {

T operator()(const T& x, const T& y) const { return x - y; }
};

template <class T>
struct times : binary_function<T, T, T> {

T operator()(const T& x, const T& y) const { return x * y; }
};

template <class T>
struct divides : binary_function<T, T, T> {

T operator()(const T& x, const T& y) const { return x / y; }
};

template <class T>
struct modulus : binary_function<T, T, T> {

T operator()(const T& x, const T& y) const { return x % y; }
};

template <class T>
struct negate : unary_function<T, T> {

T operator()(const T& x) const { return -x; }
};

6.3 Comparisons
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template <class T>
struct equal_to : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x == y; }
};

template <class T>
struct not_equal_to : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x != y; }
};

template <class T>
struct greater : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x > y; }



��]

};

template <class T>
struct less : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x < y; }
};

template <class T>
struct greater_equal : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x >= y; }
};

template <class T>
struct less_equal : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x <= y; }
};

6.4 Logical operations

template <class T>
struct logical_and : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x && y; }
};

template <class T>
struct logical_or : binary_function<T, T, bool> {

bool operator()(const T& x, const T& y) const { return x || y; }
};

template <class T>
struct logical_not : unary_function<T, bool> {

bool operator()(const T& x) const { return !x; }
};

7  Allocators
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7.1 Allocator requirements
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Table 7: Allocator requirements

expression return type
assertion/note

pre/post-condition

X::value_type T



� b

pointer
��	()���7��
8t���H����	���.���	(�����2�=��@�5><?�+.��
)�	���.�7�1?��5¢.��0��	(898����+	(�2.��+���28t��	(@-	(���2��7��=���

T
Q
const_pointer

��	()���7��
8
���M�+�"	>��.���	(�
���2�I��@x�0��7"89��.�7��P��.�7"1?��5Æ.��0��	(898&����	(��.�������8&�2	(@�	(���2��7��I���

T
Q n ��	(��	6��8&.[�0��7"E
	(��8:����7L1?	(@-��7�	(1|@�����5

pointer
���

const_pointer
Q

^
���A.�7��\.�)�)�����.������A��	(5>��)�.���	
Alloc

�+��	(�2	���8�.G89�?	��0��.�)�����.�������7;@����A�+�
��	
void

Q
Alloc<void>

��.�8���7�)��\����7�89����<?�������2�
1?	(89����<?�������2�L.�7�1

Alloc<void>::pointer
1?	(@��D7�	(1NQ6�4��7�EF	(��89�D��7�8¦.��2	¡1?	(@���7�	(1Ç@��2��5 .�7��Æ��7�89��.�7��0	È��@

Alloc<T>::pointer
��7"�+�

Alloc<void>::pointer
.�7�1 �
.���/ 89� ����.��É@-���Ê.�7��

p
�

p ==

Alloc<T>::pointer(Alloc<void>::pointer(p))
Q

X::reference lvalue ofT

X::const_reference const lvalue ofT

X::pointer pointer toT type the result ofoperator*  of values ofX::pointer  is of
reference.

X::const_pointer pointer to const T  type the result ofoperator*  of values of
X::const_pointer  is of const_reference;

it is the same type of pointer asX::pointer , in particu-
lar, sizeof(X::const_pointer) ==

sizeof(X::pointer).

X::size_type unsigned integral type the type that can represent the size of the largest object
in the memory model.

X::difference_type signed integral type the type that can represent the difference between any
two pointers in the memory model.

X a; note: a destructor is assumed.

a.address(r) pointer *(a.address(r)) == r .

a.const_address(s) const_pointer *(a.address(s)) == s .

a.allocate(n) X::pointer memory is allocated forn objects of typeT but objects
are not constructed.allocate  may raise an appropriate
exception.

a.deallocate(p) result is not used all the objects in the area pointed byp should be
destroyed prior to the call of the deallocate.

construct(p, a) void post:*p == a .

destroy(p) void the value pointed byp is destroyed.

a.init_page_size() X::size_type the returned value is the optimal value for an initial
buffer size of the given type. It is assumed that ifk  is
returned byinit_page_size , t  is the construction
time forT, andu is the time that it takes to doallo-

cate(k) , thenk * t  is much greater thanu.

a.max_size() X::size_type the largest positive value ofX::difference_type

Table 7: Allocator requirements

expression return type
assertion/note

pre/post-condition
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7.2 The default allocator

template <class T>
class allocator {
public:

typedef T* pointer;
typedef const T* const_pointer;
typedef T& reference;
typedef const T& const_reference;
typedef T value_type;
typedef size_t size_type;
typedef ptrdiff_t difference_type;
allocator();
~allocator();
pointer address(reference x);
const_pointer const_address(const_reference x);
pointer allocate(size_type n);
void deallocate(pointer p);
size_type init_page_size();
size_type max_size();

};

class allocator<void> {
public:

typedef void* pointer;
allocator();
~allocator();

};
R-7&.�1?1?�D�+����7&���

allocator
����	P)D������.��2�;E
	(7"1?���28w.���	P	(yC��	(����	(13���K������EF��1?	P.�)�)�����.������28w@�����.�)�)�8:<�����������	(135>	(56���2�

5>��1?	()�8�Q
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Table 8: Container requirements

expression return type operational semantics
assertion/note

pre/post-condition
complex

ity

X::value_type T compile
time

X::reference compile
time

X::const_refe
rence

compile
time

X::pointer a pointer type pointing
to X::reference

pointer toT in the memory
model used by the container

compile
time
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X::iterator iterator type pointing to
X::reference

an iterator of any iterator cate-
gory except output iterator.

compile
time

X::const_iter
ator

iterator type pointing to
X::const_reference

a constant iterator of any itera-
tor category except output itera-
tor.

compile
time

X::difference
_type

signed integral type is identical to the distance type
of X::iterator  and
X::const_iterator

compile
time

X::
size_type

unsigned integral type size_type  can represent any
non-negative value of
difference_type

compile
time

X u; post:u.size() == 0. constant

X() X() .size() == 0 . constant

X(a) a == X(a). linear

X u(a);
X u = a;

X u; u = a; post:u == a. linear

(&a)->~X() result is not used post:a.size() == 0 .
note: the destructor is applied to
every element ofa and all the
memory is returned.

linear

a.begin() iterator;

const_iterator for
constanta

constant

a.end() iterator;

const_iterator for
constanta

constant

a == b convertible tobool a.size() ==
b.size() &&
equal(a.begin(),
a.end(),
b.begin())

== is an equivalence relation.
note:equal  is defined in the
algorithms section.

linear

a != b convertible tobool !(a == b) linear

r = a X& if (&r != &a) {
(&r)->X::~X();
new (&r) X(a);
return r; }

post:r == a. linear

Table 8: Container requirements

expression return type operational semantics
assertion/note

pre/post-condition
complex

ity
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a.size() size_type size_type n = 0;
distance
(a.begin(),
a.end(), n);
return n;

constant

a.max_size() size_type size()  of the largest possible
container.

constant

a.empty() convertible tobool a.size() == 0 constant

a < b convertible tobool lexicographical_c

ompare(a.begin(),

a.end(),

b.begin(),

b.end())

pre:< is defined for values ofT.
< is a total ordering relation.
lexicographical_compare

is defined in the algorithms sec-
tion.

linear

a > b convertible tobool b < a linear

a <= b convertible tobool !(a > b) linear

a >= b convertible tobool !(a < b) linear

a.swap(b) void swap(a,b) constant

Table 9: Reversible container requirements (in addition to container)

expression return type operational semantics
complex

ity

X::reverse_it
erator

reverse_iterator<iterator, value_type,
reference, difference_type>

for random access iterator
reverse_bidirectional_iterator<iterator,
value_type, reference, difference_type>
for bidirectional iterator

compile
time

Table 8: Container requirements

expression return type operational semantics
assertion/note

pre/post-condition
complex

ity
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8.1 Sequences
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X::const_reve
rse_iterator

reverse_iterator<const_iterator,
value_type, const_reference,
difference_type>
for random access iterator
reverse_bidirectional_iterator<
const_iterator, value_type,
const_reference, difference_type>
for bidirectional iterator

compile
time

a.rbegin() reverse_iterator ;
const_reverse_iter

ator  for constanta

reverse_iterator(end()) constant

a.rend() reverse_iterator ;
const_reverse_iter

ator  for constant a

reverse_iterator(begin()) constant

Table 10: Sequence requirements (in addition to container)

expression return type
assertion/note

pre/post-condition

X(n, t)
X a(n, t);

post:size() == n .
constructs a sequence withn copies oft .

X(i, j)
X a(i, j);

post:size()  == distance betweeni  andj .
constructs a sequence equal to the range[i, j) .

a.insert(p, t) iterator inserts a copy oft  beforep.

the return value points to the inserted copy.

a.insert(p, n, t) result is not used insertsn copies oft  beforep.

a.insert(p, i, j) result is not used inserts copies of elements in[i, j)  beforep.

a.erase(q) result is not used erases the element pointed to byq.

a.erase(q1, q2) result is not used erases the elements in the range[q1, q2) .

Table 9: Reversible container requirements (in addition to container)

expression return type operational semantics
complex

ity
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8.1.1 Vector
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template <class T, template <class U> class Allocator = allocator>
class vector {
public:

// typedefs:

typedef iterator;
typedef const_iterator;
typedef Allocator<T>::pointer pointer;
typedef Allocator<T>::reference reference;
typedef Allocator<T>::const_reference const_reference;
typedef size_type;
typedef difference_type;
typedef T value_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

Table 11: Optional sequence operations

expression return type operational semantics container

a.front() reference;
const_reference  for
constanta

*a.begin() vector , list , deque

a.back() reference;
const_reference  for
constanta

*a.(--end()) vector , list , deque

a.push_front(t) void a.insert(a.begin(), t) list , deque

a.push_back(t) void a.insert(a.end(), t) vector , list , deque

a.pop_front() void a.erase(a.begin()) list , deque

a.pop_back() void a.erase(--a.end()) vector , list , deque

a[n] reference;
const_reference  for
constanta

*(a.begin() + n) vector , deque
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vector();
vector(size_type n, const T& value = T());
vector(const vector<T, Allocator>& x);
template <class InputIterator>
vector(InputIterator first, InputIterator last);
~vector();
vector<T, Allocator>& operator=(const vector<T, Allocator>& x);
void reserve(size_type n);
void swap(vector<T, Allocator>& x);

// accessors:

iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin();
reverse_iterator rend();
const_reverse_iterator rend();
size_type size() const;
size_type max_size() const;
size_type capacity() const;
bool empty() const;
reference operator[](size_type n);
const_reference operator[](size_type n) const;
reference front();
const_reference front() const;
reference back();
const_reference back() const;

// insert/erase:

void push_back(const T& x);
iterator insert(iterator position, const T& x = T());
void insert(iterator position, size_type n, const T& x);
template <class InputIterator>
void insert(iterator position, InputIterator first, InputIterator last);
void pop_back();
void erase(iterator position);
void erase(iterator first, iterator last);

};

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

template <class T, class Allocator>
bool operator<(const vector<T, Allocator>& x, const vector<T, Allocator>& y);
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class vector<bool, allocator> {
public:

// bit reference:

class reference {
public:

~reference();
operator bool() const;
reference& operator=(const bool x);
void flip(); // flips the bit

};

// typedefs:

typedef bool const_reference;
typedef iterator;
typedef const_iterator;
typedef size_t size_type;
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typedef ptrdiff_t difference_type;
typedef bool value_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

vector();
vector(size_type n, const bool& value = bool());
vector(const vector<bool, allocator>& x);
template <class InputIterator>
vector(InputIterator first, InputIterator last);
~vector();
vector<bool, allocator>& operator=(const vector<bool, allocator>& x);
void reserve(size_type n);
void swap(vector<bool, allocator>& x);

// accessors:

iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin();
reverse_iterator rend();
const_reverse_iterator rend();
size_type size() const;
size_type max_size() const;
size_type capacity() const;
bool empty() const;
reference operator[](size_type n);
const_reference operator[](size_type n) const;
reference front();
const_reference front() const;
reference back();
const_reference back() const;

// insert/erase:

void push_back(const bool& x);
iterator insert(iterator position, const bool& x = bool());
void insert (iterator position, size_type n, const bool& x);
template <class InputIterator>
void insert (iterator position, InputIterator first, InputIterator last);
void pop_back();
void erase(iterator position);
void erase(iterator first, iterator last);

};

void swap(vector<bool, allocator>::reference x,
 vector<bool, allocator>::reference y);

bool operator==(const vector<bool, allocator>& x,
const vector<bool, allocator>& y);

bool operator<(const vector<bool, allocator>& x,
const vector<bool, allocator>& y);
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8.1.2 List

list
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template <class T, template <class U> class Allocator = allocator>
class list {
public:

// typedefs:

typedef iterator;
typedef const_iterator;
typedef Allocator<T>::pointer pointer;
typedef Allocator<T>::reference reference;
typedef Allocator<T>::const_reference const_reference;
typedef size_type;
typedef difference_type;
typedef T value_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

list();
list(size_type n, const T& value = T());
template <class InputIterator>
list(InputIterator first, InputIterator last);
list(const list<T, Allocator>& x);
~list();
list<T, Allocator>& operator=(const list<T, Allocator>& x);
void swap(list<T, Allocator>& x);

// accessors:

iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin();
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template <template <class U> class Allocator = allocator>
class vector<bool, Allocator> { /* ... */ };
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reverse_iterator rend();
const_reverse_iterator rend();
bool empty() const;
size_type size() const;
size_type max_size() const;
reference front();
const_reference front() const;
reference back();
const_reference back() const;

// insert/erase:

void push_front(const T& x);
void push_back(const T& x);
iterator insert(iterator position, const T& x = T());
void insert(iterator position, size_type n, const T& x);
template <class InputIterator>
void insert(iterator position, InputIterator first, InputIterator last);
void pop_front();
void pop_back();
void erase(iterator position);
void erase(iterator first, iterator last);

// special mutative operations on list:

void splice(iterator position, list<T, Allocator>& x);
void splice(iterator position, list<T, Allocator>& x, iterator i);
void splice(iterator position, list<T, Allocator>& x, iterator first,

iterator last);
void remove(const T& value);
template <class Predicate> void remove_if(Predicate pred);
void unique();
template <class BinaryPredicate> void unique(BinaryPredicate binary_pred);
void merge(list<T, Allocator>& x);
template <class Compare> void merge(list<T, Allocator>& x, Compare comp);
void reverse();
void sort();
template <class Compare> void sort(Compare comp);

};

template <class T, class Allocator>
bool operator==(const list<T, Allocator>& x, const list<T, Allocator>& y);

template <class T, class Allocator>
bool operator<(const list<T, Allocator>& x, const list<T, Allocator>& y);
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8.1.3 Deque

deque
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template <class T, template <class U> class Allocator = allocator>
class deque {
public:

// typedefs:

typedef iterator;
typedef const_iterator;
typedef Allocator<T>::pointer pointer;
typedef Allocator<T>::reference reference;



U �

typedef Allocator<T>::const_reference const_reference;
typedef size_type;
typedef difference_type;
typedef T value_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

deque();
deque(size_type n, const T& value = T());
deque(const deque<T, Allocator>& x);
template <class InputIterator>
deque(InputIterator first, InputIterator last);
~deque();
deque<T, Allocator>& operator=(const deque<T, Allocator>& x);
void swap(deque<T, Allocator>& x);

// accessors:

iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin();
reverse_iterator rend();
const_reverse_iterator rend();
size_type size() const;
size_type max_size() const;
bool empty() const;
reference operator[](size_type n);
const_reference operator[](size_type n) const;
reference front();
const_reference front() const;
reference back();
const_reference back() const;

// insert/erase:

void push_front(const T& x);
void push_back(const T& x);
iterator insert(iterator position, const T& x = T());
void insert (iterator position, size_type n, const T& x);
template <class InputIterator>
void insert (iterator position, InputIterator first, InputIterator last);
void pop_front();
void pop_back();
void erase(iterator position);
void erase(iterator first, iterator last);

};

template <class T, class Allocator>
bool operator==(const deque<T, Allocator>& x, const deque<T, Allocator>& y);

template <class T, class Allocator>
bool operator<(const deque<T, Allocator>& x, const deque<T, Allocator>& y);
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Table 12: Associative container requirements (in addition to container)

expression return type
assertion/note

pre/post-condition
complexity

X::key_type Key compile time

X::key_compare Compare defaults toless<key_type>. compile time

X::value_compare a binary predicate
type

is the same askey_compare  for set  and
multiset ;
is an ordering relation on pairs induced by
the first component (i.e.Key) for map and
multimap.

compile time

X(c)
X a(c);

constructs an empty container;
usesc  as a comparison object.

constant

X()
X a;

constructs an empty container;
usesCompare()  as a comparison object.

constant

X(i, j, c)
X a(i, j, c);

constructs an empty container and inserts
elements from the range[i, j)  into it;
usesc  as a comparison object.

NlogN  in general
(N is the distance
from i  to j );
linear if [i, j)  is
sorted with
value_comp()

X(i, j)
X a(i, j);

same as above, but usesCompare()  as a
comparison object.

same as above

a.key_comp() X::key_compare returns the comparison object out of
which a was constructed.

constant

a.value_comp() X::value_compar
e

returns an object ofvalue_compare

constructed out of the comparison object.
constant

a_uniq.insert(t) pair<iterator,

bool>

insertst  if and only if there is no element
in the container with key equal to the key
of t . Thebool  component of the returned
pair indicates whether the insertion takes
place and theiterator  component of
the pair points to the element with key
equal to the key oft .

logarithmic

a_eq.insert(t) iterator insertst  and returns the iterator pointing
to the newly inserted element.

logarithmic
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a.insert(p, t) iterator insertst  if and only if there is no element
with key equal to the key oft  in contain-
ers with unique keys; always insertst  in
containers with equal keys.
always returns the iterator pointing to the
element with key equal to the key oft .
iteratorp is a hint pointing to where the
insert should start to search.

logarithmic in gen-
eral, but amortized
constant ift  is
inserted right
beforep.

a.insert(i, j) result is not used inserts the elements from the range[i,

j)  into the container.
Nlog(size()+N)

(N is the distance
from i  to j ) in gen-
eral; linear if[i,
j)  is sorted accord-
ing to
value_comp()

a.erase(k) size_type erases all the elements in the container
with key equal tok .
returns the number of erased elements.

log(size()) +
count(k)

a.erase(q) result is not used erases the element pointed to byq. amortized constant

a.erase(q1, q2) result is not used erases all the elements in the range[q1,

q2) .
log(size())+ N

whereN is the dis-
tance fromq1 to q2.

a.find(k) iterator;
const_iterator

for constanta

returns an iterator pointing to an element
with the key equal tok , or a.end()  if
such an element is not found.

logarithmic

a.count(k) size_type returns the number of elements with key
equal tok .

log(size())+
count(k)

a.lower_bound(k) iterator;
const_iterator

for constanta

returns an iterator pointing to the first ele-
ment with key not less thank .

logarithmic

a.upper_bound(k) iterator;
const_iterator

for constanta

returns an iterator pointing to the first ele-
ment with key greater thank .

logarithmic

a.equal_range(k) pair<iterator,
iterator>;
pair<const_iter
ator,
const_iterator>
for constanta

equivalent to
make_pair(a.lower_bound(k),

a.upper_bound(k)) .

logarithmic

Table 12: Associative container requirements (in addition to container)

expression return type
assertion/note

pre/post-condition
complexity
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8.2.1 Set

set
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template <class Key, class Compare = less<Key>,
template <class U> class Allocator = allocator>

class set {
public:

// typedefs:

typedef Key key_type;
typedef Key value_type;
typedef Allocator<Key>::pointer pointer;
typedef Allocator<Key>::reference reference;
typedef Allocator<Key>::const_reference const_reference;
typedef Compare key_compare;
typedef Compare value_compare;
typedef iterator;
typedef iterator const_iterator;
typedef size_type;
typedef difference_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

set(const Compare& comp = Compare());
template <class InputIterator>
set(InputIterator first, InputIterator last,

const Compare& comp = Compare());
set(const set<Key, Compare, Allocator>& x);
~set();
set<Key, Compare, Allocator>& operator=(const set<Key, Compare,

Allocator>& x);
void swap(set<Key, Compare, Allocator>& x);

// accessors:

key_compare key_comp() const;
value_compare value_comp() const;
iterator begin() const;
iterator end() const;
reverse_iterator rbegin() const;
reverse_iterator rend() const;
bool empty() const;
size_type size() const;
size_type max_size() const;

// insert/erase:
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pair<iterator, bool> insert(const value_type& x);
iterator insert(iterator position, const value_type& x);
template <class InputIterator>
void insert(InputIterator first, InputIterator last);
void erase(iterator position);
size_type erase(const key_type& x);
void erase(iterator first, iterator last);

// set operations:

iterator find(const key_type& x) const;
size_type count(const key_type& x) const;
iterator lower_bound(const key_type& x) const;
iterator upper_bound(const key_type& x) const;
pair<iterator, iterator> equal_range(const key_type& x) const;

};

template <class Key, class Compare, class Allocator>
bool operator==(const set<Key, Compare, Allocator>& x,

const set<Key, Compare, Allocator>& y);

template <class Key, class Compare, class Allocator>
bool operator<(const set<Key, Compare, Allocator>& x,

const set<Key, Compare, Allocator>& y);

iterator
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8.2.2 Multiset

multiset
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template <class Key, class Compare = less<Key>,
template <class U> class Allocator = allocator>

class multiset {
public:

// typedefs:

typedef Key key_type;
typedef Key value_type;
typedef Allocator<Key>::pointer pointer;
typedef Allocator<Key>::reference reference;
typedef Allocator<Key>::const_reference const_reference;
typedef Compare key_compare;
typedef Compare value_compare;
typedef iterator;
typedef iterator const_iterator;
typedef size_type;
typedef difference_type;
typedef reverse_iterator;
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typedef const_reverse_iterator;

// allocation/deallocation:

multiset(const Compare& comp = Compare());
template <class InputIterator>
multiset(InputIterator first, InputIterator last,

const Compare& comp = Compare());
multiset(const multiset<Key, Compare, Allocator>& x);
~multiset();
multiset<Key, Compare, Allocator>& operator=(const multiset<Key, Compare,

Allocator>& x);
void swap(multiset<Key, Compare, Allocator>& x);

// accessors:

key_compare key_comp() const;
value_compare value_comp() const;
iterator begin() const;
iterator end() const;
reverse_iterator rbegin();
reverse_iterator rend();
bool empty() const;
size_type size() const;
size_type max_size() const;

// insert/erase:

iterator insert(const value_type& x);
iterator insert(iterator position, const value_type& x);
template <class InputIterator>
void insert(InputIterator first, InputIterator last);
void erase(iterator position);
size_type erase(const key_type& x);
void erase(iterator first, iterator last);

// multiset operations:

iterator find(const key_type& x) const;
size_type count(const key_type& x) const;
iterator lower_bound(const key_type& x) const;
iterator upper_bound(const key_type& x) const;
pair<iterator, iterator> equal_range(const key_type& x) const;

};

template <class Key, class Compare, class Allocator>
bool operator==(const multiset<Key, Compare, Allocator>& x,

const multiset<Key, Compare, Allocator>& y);

template <class Key, class Compare, class Allocator>
bool operator<(const multiset<Key, Compare, Allocator>& x,

const multiset<Key, Compare, Allocator>& y);
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size_type
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8.2.3 Map

map
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template <class Key, class T, class Compare = less<Key>,
template <class U> class Allocator = allocator>

class map {
public:

// typedefs:

typedef Key key_type;
typedef pair<const Key, T> value_type;
typedef Compare key_compare;
class value_compare

: public binary_function< value_type, value_type, bool> {
friend class map;
protected:

Compare comp;
value_compare(Compare c) : comp(c) {}

public:
bool operator()(const value_type& x, const value_type& y) {

return comp(x.first, y.first);
}

};
typedef iterator;
typedef const_iterator;
typedef Allocator<value_type>::pointer pointer;
typedef Allocator<value_type>::reference reference;
typedef Allocator<value_type>::const_reference const_reference;
typedef size_type;
typedef difference_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

map(const Compare& comp = Compare());
template <class InputIterator>
map(InputIterator first, InputIterator last,

const Compare& comp = Compare());
map(const map<Key, T, Compare, Allocator>& x);
~map();
map<Key, T, Compare, Allocator>&

operator=(const map<Key, T, Compare, Allocator>& x);
void swap(map<Key, T, Compare, Allocator>& x);

// accessors:

key_compare key_comp() const;
value_compare value_comp() const;
iterator begin();
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const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin();
reverse_iterator rend();
const_reverse_iterator rend();
bool empty() const;
size_type size() const;
size_type max_size() const;
Allocator<T>::reference operator[](const key_type& x);

// insert/erase:

pair<iterator, bool> insert(const value_type& x);
iterator insert(iterator position, const value_type& x);
template <class InputIterator>
void insert(InputIterator first, InputIterator last);
void erase(iterator position);
size_type erase(const key_type& x);
void erase(iterator first, iterator last);

// map operations:

iterator find(const key_type& x);
const_iterator find(const key_type& x) const;
size_type count(const key_type& x) const;
iterator lower_bound(const key_type& x);
const_iterator lower_bound(const key_type& x) const;
iterator upper_bound(const key_type& x);
const_iterator upper_bound(const key_type& x) const;
pair<iterator, iterator> equal_range(const key_type& x);
pair<const_iterator, const_iterator> equal_range(const key_type& x) const;

};

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 Allocator>
bool operator<(const map<Key, T, Compare, Allocator>& x,

const map<Key, T, Compare, Allocator>& y);
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8.2.4 Multimap

multimap
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template <class Key, class T, class Compare = less<Key>,
template <class U> class Allocator = allocator>

class multimap {
public:

// typedefs:

typedef Key key_type;
typedef pair<const Key, T> value_type;
typedef Compare key_compare;
class value_compare

: public binary_function< value_type, value_type, bool> {
friend class multimap;
protected:

Compare comp;
value_compare(Compare c) : comp(c) {}

public:
bool operator()(const value_type& x, const value_type& y) {

return comp(x.first, y.first);
}

};
typedef iterator;
typedef const_iterator;
typedef Allocator<value_type>::pointer pointer;
typedef Allocator<value_type>::reference reference;
typedef Allocator<value_type>::const_reference const_reference;
typedef size_type;
typedef difference_type;
typedef reverse_iterator;
typedef const_reverse_iterator;

// allocation/deallocation:

multimap(const Compare& comp = Compare());
template <class InputIterator>
multimap(InputIterator first, InputIterator last,

const Compare& comp = Compare());
multimap(const multimap<Key, T, Compare, Allocator>& x);
~multimap();
multimap<Key, T, Compare, Allocator>&

operator=(const multimap<Key, T, Compare, Allocator>& x);
void swap(multimap<Key, T, Compare, Allocator>& x);

// accessors:

key_compare key_comp() const;
value_compare value_comp() const;
iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin();
reverse_iterator rend();



��

const_reverse_iterator rend();
bool empty() const;
size_type size() const;
size_type max_size() const;

// insert/erase:

iterator insert(const value_type& x);
iterator insert(iterator position, const value_type& x);
template <class InputIterator>
void insert(InputIterator first, InputIterator last);
void erase(iterator position);
size_type erase(const key_type& x);
void erase(iterator first, iterator last);

// multimap operations:

iterator find(const key_type& x);
const_iterator find(const key_type& x) const;
size_type count(const key_type& x) const;
iterator lower_bound(const key_type& x);
const_iterator lower_bound(const key_type& x) const;
iterator upper_bound(const key_type& x);
const_iterator upper_bound(const key_type& x) const;
pair<iterator, iterator> equal_range(const key_type& x);
pair<const_iterator, const_iterator> equal_range(const key_type& x) const;

};

template <class Key, class T, class Compare, class Allocator>
bool operator==(const multimap<Key, T, Compare, Allocator>& x,

const multimap<Key, T, Compare, Allocator>& y);

template <class Key, class T, class Compare, class Allocator>
bool operator<(const multimap<Key, T, Compare, Allocator>& x,

const multimap<Key, T, Compare, Allocator>& y);
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9  Stream iterators
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partial_sum_copy(istream_iterator<double>(cin), istream_iterator<double>(),
 ostream_iterator<double>(cout, ”\n”));
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9.1 Istream Iterator

istream_iterator<T>
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template <class T, class Distance = ptrdiff_t>
class istream_iterator : public input_iterator<T, Distance> {
friend bool operator==(const istream_iterator<T, Distance>& x,
                       const istream_iterator<T, Distance>& y);
public:

istream_iterator();
istream_iterator(istream& s);
istream_iterator(const istream_iterator<T, Distance>& x);
~istream_iterator();
const T& operator*() const;
istream_iterator<T, Distance>& operator++();
istream_iterator<T, Distance> operator++(int);

};
template <class T, class Distance>
bool operator==(const istream_iterator<T, Distance>& x,

const istream_iterator<T, Distance>& y);

9.2 Ostream iterator

ostream_iterator<T>
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while (first != last) *result++ = *first++;

ostream_iterator
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template <class T>
class ostream_iterator : public output_iterator {
public:

ostream_iterator(ostream& s);
ostream_iterator(ostream& s, const char* delimiter);
ostream_iterator(const ostream_iterator<T>& x);
~ostream_iterator();
ostream_iterator<T>& operator=(const T& value);
ostream_iterator<T>& operator*();
ostream_iterator<T>& operator++();
ostream_iterator<T>& operator++(int);

};
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10  Algorithms
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10.1 Non-mutating sequence operations

10.1.1 For each

template <class InputIterator, class Function>
Function for_each(InputIterator first, InputIterator last, Function f);

for_each
.�����)���	(8

f
���\����	G��	(89<?)��
��@F1?	(��	(@-	��2	(7����D7���	(EF	��2������	(��.������r��7s����	G��.�7��
	

[first, last)
.�7�1O��	(��<��27�8

f
Q

f
��8�.�898:<�5>	(1B7��������=.�����)���.�7��\7���7�*��0��7"89��.�7���@�<?7���������7K�����2��<?���;����	41?	(��	(@�	(�2	(7���	(1B����	��2.������(Q

f
�D8�.�����)���	(1B	(y}.��0�+)��

last - first
����5>	(8�Q9R-@

f
�2	(�+<?��7�8w.%��	(89<?)��+������	P�2	(89<�)�����8Y�D��7�����	(1NQ

10.1.2 Find

template <class InputIterator, class T>
InputIterator find(InputIterator first, InputIterator last, const T& value);

template <class InputIterator, class Predicate>
InputIterator find_if(InputIterator first, InputIterator last, Predicate pred);
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10.1.3 Adjacent find

template <class ForwardIterator>
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ForwardIterator adjacent_find(ForwardIterator first, ForwardIterator last);

template <class ForwardIterator, class BinaryPredicate>
ForwardIterator adjacent_find(ForwardIterator first, ForwardIterator last,

BinaryPredicate binary_pred);
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10.1.4 Count

template <class InputIterator, class T, class Size>
void count(InputIterator first, InputIterator last, const T& value, Size& n);

template <class InputIterator, class Predicate, class Size>
void count_if(InputIterator first, InputIterator last, Predicate pred, Size& n);
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10.1.5 Mismatch

template <class InputIterator1, class InputIterator2>
pair<InputIterator1, InputIterator2> mismatch(InputIterator1 first1,

InputIterator1 last1, InputIterator2 first2);

template <class InputIterator1, class InputIterator2, class BinaryPredicate>
pair<InputIterator1, InputIterator2> mismatch(InputIterator1 first1,

InputIterator1 last1, InputIterator2 first2,
BinaryPredicate binary_pred);
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10.1.6 Equal

template <class InputIterator1, class InputIterator2>
bool equal(InputIterator1 first1, InputIterator1 last1, InputIterator2 first2);

template <class InputIterator1, class InputIterator2, class BinaryPredicate>
bool equal(InputIterator1 first1, InputIterator1 last1, InputIterator2 first2,

BinaryPredicate binary_pred);
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10.1.7 Search

template <class ForwardIterator1, class ForwardIterator2>
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ForwardIterator1 search(ForwardIterator1 first1, ForwardIterator1 last1,
ForwardIterator2 first2, ForwardIterator2 last2);

template <class ForwardIterator1, class ForwardIterator2, class BinaryPredicate>
ForwardIterator1 search(ForwardIterator1 first1, ForwardIterator1 last1,

ForwardIterator2 first2, ForwardIterator2 last2, BinaryPredicate
binary_pred);

search
@���7�1?84.�8:<���8:	�Z
<?	(7���	=��@A	(Z
<?.�)FEF.�)�<�	(84��7a.�89	(Z
<?	(7���	
Q

search
��	(��<��27�84�+�"	H@-����8:�?����	��2.������

i
��7a����	=��.�7��
	

[first1, last1 - (last2 - first2))
8:<����\����.��C@����".�7��%7���7�*�7�	(�
.��+�DE
	Y��7"�+	(�
	(�

n
)�	(8:8A�+��.�7

last2 - first2����	\@���)�)���'B��7��3�������2	(89����7�1?��7��3�0��7�1?�D�+����7�8P����)�1��
*(i + n) == *(first2 + n)

�
binary_pred(*(i + n),

*(first2 + n)) == true
Q�R�@�7��;8:<����O����	��2.������J��8N@���<�7�1?�

last1
��8N�2	(�+<?��7�	(1NQ c �"56��8:�

(last1 - first1) *

(last2 - first2)
.�����)����0.��+����7�8A��@u����	Y�������2	(89����7�1?��7"�x�?��	(1?���0.��+	Y.��2	Y1?��7�	
Q n �"	YZ
<�.�1?�2.��+���t��	(�".�E
�������0����'B	(E
	(�2�

��8Y�"�����")��K<?7�)���/
	�)D�rQ

10.2 Mutating sequence operations

10.2.1 Copy

template <class InputIterator, class OutputIterator>
OutputIterator copy(InputIterator first, InputIterator last,

OutputIterator result);
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template <class BidirectionalIterator1, class BidirectionalIterator2>
BidirectionalIterator2 copy_backward(BidirectionalIterator1 first,

BidirectionalIterator1 last, BidirectionalIterator2 result);
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10.2.2 Swap

template <class T>
void swap(T& a, T& b);
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template <class ForwardIterator1, class ForwardIterator2>
void iter_swap(ForwardIterator1 a, ForwardIterator2 b);
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template <class ForwardIterator1, class ForwardIterator2>
ForwardIterator2 swap_ranges(ForwardIterator1 first1, ForwardIterator1 last1,

ForwardIterator2 first2);
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10.2.3 Transform

template <class InputIterator, class OutputIterator, class UnaryOperation>
OutputIterator transform(InputIterator first, InputIterator last,

OutputIterator result, UnaryOperation op);

template <class InputIterator1, class InputIterator2, class OutputIterator,
class BinaryOperation>

OutputIterator transform(InputIterator1 first1, InputIterator1 last1,
InputIterator2 first2,  OutputIterator result,
BinaryOperation binary_op);
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10.2.4 Replace

template <class ForwardIterator, class T>
void replace(ForwardIterator first, ForwardIterator last, const T& old_value,

const T& new_value);

template <class ForwardIterator, class Predicate, class T>
void replace_if(ForwardIterator first, ForwardIterator last, Predicate pred,

const T& new_value);
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template <class InputIterator, class OutputIterator, class T>
OutputIterator replace_copy(InputIterator first, InputIterator last,

OutputIterator result, const T& old_value, const T& new_value);

template <class Iterator, class OutputIterator, class Predicate, class T>
OutputIterator replace_copy_if(Iterator first, Iterator last,

OutputIterator result, Predicate pred, const T& new_value);

replace_copy
.�8:89���
7�8=�+�6	(EF	��2�[����	��2.������

i
��7j�+�"	s��.�7"��	

[result, result + (last - first))
	(���+�"	��

new_value
���

*(first + (i - result))
1?	(��	(7�1?��7��;��7B'&��	(����	(�t����	P@���)�)���'B��7��;�������2	(89����7�1?��7��;����7�1?��������7"8

����)�1N�
*(first + (i - result)) == old_value

�
 pred(*(first + (i - result))) == true

Q
replace_copy

��	(��<���7"8
result + (last - first)

QN¾?yC.�����)��
last - first

.�����)�����.�������7�8v��@O����	
�������2	(89����7�1?��7"�K���2	(1?����.���	P.���	P1?��7�	
Q

10.2.5 Fill

template <class ForwardIterator, class T>
void fill(ForwardIterator first, ForwardIterator last, const T& value);

template <class OutputIterator, class Size, class T>
OutputIterator fill_n(OutputIterator first, Size n, const T& value);
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10.2.6 Generate
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template <class ForwardIterator, class Generator>
void generate(ForwardIterator first, ForwardIterator last, Generator gen);

template <class OutputIterator, class Size, class Generator>
OutputIterator generate_n(OutputIterator first, Size n, Generator gen);
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10.2.7 Remove

template <class ForwardIterator, class T>
ForwardIterator remove(ForwardIterator first, ForwardIterator last,

const T& value);

template <class ForwardIterator, class Predicate>
ForwardIterator remove_if(ForwardIterator first, ForwardIterator last,

Predicate pred);

remove
	()���56��7�.���	(8\.�)�)J����	B	()�	(5>	(7���8���	(@�	(�2��	(1L�+�m�
�����+	(�2.��+���

i
��7M����	B�2.�7���	

[first, last)
@����H'&�����0�v����	

@���)�)���'&��7����������2	(89����7�1?��7�������7�1?��������7�8J����)�1��
*i == value

�
pred(*i) == true

Q
remove

�2	(�+<��27�8�����	4	�7"1&��@
����	
�2	�8:<�)�����7�����.�7��
	
Q

remove
��8�89��.���)�	(�(����.��
��89�(����	4��	()�.�����E
	4����1?	(�r��@
����	4	()�	(5>	(7���8�����.���.��2	47������2	�56��EF	(1B��8�����	489.�5>	

.�8s�+�"	��D�\�2	()�.�����E
	a���21?	(�\�D7�����	a�������
��7�.�)N��.�7"��	
Q
¾Ay}.��0�+)��
last - first

.����?)�����.�������7"8;��@P�+�"	a�������2	(89����7�1?��7��
���2	�1A����.���	P.���	P1?��7�	
Q

template <class InputIterator, class OutputIterator, class T>
OutputIterator remove_copy(InputIterator first, InputIterator last,

OutputIterator result, const T& value);

template <class InputIterator, class OutputIterator, class Predicate>
OutputIterator remove_copy_if(InputIterator first, InputIterator last,

OutputIterator result, Predicate pred);
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10.2.8 Unique

template <class ForwardIterator>
ForwardIterator unique(ForwardIterator first, ForwardIterator last);

template <class ForwardIterator, class BinaryPredicate>
ForwardIterator unique(ForwardIterator first, ForwardIterator last,

BinaryPredicate binary_pred);
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template <class InputIterator, class OutputIterator>
OutputIterator unique_copy(InputIterator first, InputIterator last,

OutputIterator result);

template <class InputIterator, class OutputIterator, class BinaryPredicate>
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OutputIterator unique_copy(InputIterator first, InputIterator last,
OutputIterator result, BinaryPredicate binary_pred);
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10.2.9 Reverse

template <class BidirectionalIterator>
void reverse(BidirectionalIterator first, BidirectionalIterator last);
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template <class BidirectionalIterator, class OutputIterator>
OutputIterator reverse_copy(BidirectionalIterator first,

BidirectionalIterator last, OutputIterator result);

reverse_copy
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10.2.10 Rotate

template <class ForwardIterator>
void rotate(ForwardIterator first, ForwardIterator middle, ForwardIterator last);
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template <class ForwardIterator, class OutputIterator>
OutputIterator rotate_copy(ForwardIterator first, ForwardIterator middle,

ForwardIterator last, OutputIterator result);
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10.2.11 Random shuffle

template <class RandomAccessIterator>
void random_shuffle(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class RandomNumberGenerator>
void random_shuffle(RandomAccessIterator first, RandomAccessIterator last,

RandomNumberGenerator& rand);
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10.2.12 Partitions

template <class BidirectionalIterator, class Predicate>
BidirectionalIterator partition(BidirectionalIterator first,

BidirectionalIterator last, Predicate pred);
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template <class BidirectionalIterator, class Predicate>
BidirectionalIterator stable_partition(BidirectionalIterator first,

Bidirectional Iterator last, Predicate pred);
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10.3 Sorting and related operations
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10.3.1 Sort

template <class RandomAccessIterator>
void sort(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void sort(RandomAccessIterator first, RandomAccessIterator last, Compare comp);
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template <class RandomAccessIterator>
void stable_sort(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void stable_sort(RandomAccessIterator first, RandomAccessIterator last,
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Compare comp);

stable_sort
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template <class RandomAccessIterator>
void partial_sort(RandomAccessIterator first, RandomAccessIterator middle,

RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void partial_sort(RandomAccessIterator first, RandomAccessIterator middle,

RandomAccessIterator last, Compare comp);
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template <class InputIterator, class RandomAccessIterator>
RandomAccessIterator partial_sort_copy(InputIterator first, InputIterator last,

RandomAccessIterator result_first, RandomAccessIterator
result_last);

template <class InputIterator, class RandomAccessIterator, class Compare>
RandomAccessIterator partial_sort_copy(InputIterator first, InputIterator last,

RandomAccessIterator result_first, RandomAccessIterator
result_last, Compare comp);

partial_sort_copy
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10.3.2 Nth element

template <class RandomAccessIterator>
void nth_element(RandomAccessIterator first, RandomAccessIterator nth,

RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void nth_element(RandomAccessIterator first, RandomAccessIterator nth,

RandomAccessIterator last, Compare comp);
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[nth, last)
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!(*i > *j)
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comp(*i, *j) == false
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10.3.3 Binary search
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template <class ForwardIterator, class T>
ForwardIterator lower_bound(ForwardIterator first, ForwardIterator last,

const T& value);
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template <class ForwardIterator, class T, class Compare>
ForwardIterator lower_bound(ForwardIterator first, ForwardIterator last,

const T& value, Compare comp);

lower_bound
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template <class ForwardIterator, class T>
ForwardIterator upper_bound(ForwardIterator first, ForwardIterator last,

const T& value);

template <class ForwardIterator, class T, class Compare>
ForwardIterator upper_bound(ForwardIterator first, ForwardIterator last,

const T& value, Compare comp);

upper_bound
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template <class ForwardIterator, class T>
pair<ForwardIterator, ForwardIterator> equal_range(ForwardIterator first,

ForwardIterator last, const T& value);

template <class ForwardIterator, class T, class Compare>
pair<ForwardIterator, ForwardIterator> equal_range(ForwardIterator first,

ForwardIterator last, const T& value, Compare comp);

equal_range
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template <class ForwardIterator, class T>
bool binary_search(ForwardIterator first, ForwardIterator last, const T& value);

template <class ForwardIterator, class T, class Compare>
bool binary_search(ForwardIterator first, ForwardIterator last, const T& value,

Compare comp);
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10.3.4 Merge

template <class InputIterator1, class InputIterator2, class OutputIterator>
OutputIterator merge(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, InputIterator2 last2,
OutputIterator result);

template <class InputIterator1, class InputIterator2, class OutputIterator,
class Compare>

OutputIterator merge(InputIterator1 first1, InputIterator1 last1,
InputIterator2 first2, InputIterator2 last2,
OutputIterator result, Compare comp);
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template <class BidirectionalIterator>
void inplace_merge(BidirectionalIterator first, BidirectionalIterator middle,

BidirectionalIterator last);

template <class BidirectionalIterator, class Compare>
void inplace_merge(BidirectionalIterator first, BidirectionalIterator middle,

BidirectionalIterator last, Compare comp);

inplace_merge
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10.3.5 Set operations on sorted structures
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template <class InputIterator1, class InputIterator2>
bool includes(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, InputIterator2 last2);

template <class InputIterator1, class InputIterator2, class Compare>
bool includes(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, InputIterator2 last2, Compare comp);

includes
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template <class InputIterator1, class InputIterator2, class OutputIterator>
OutputIterator set_union(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, InputIterator2 last2,
OutputIterator result);

template <class InputIterator1, class InputIterator2, class OutputIterator, class
Compare>

OutputIterator set_union(InputIterator1 first1, InputIterator1 last1,
InputIterator2 first2, InputIterator2 last2,
OutputIterator result, Compare comp);

set_union
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template <class InputIterator1, class InputIterator2, class OutputIterator>
OutputIterator set_intersection(InputIterator1 first1, InputIterator1 last1,
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InputIterator2 first2, InputIterator2 last2,
OutputIterator result);

template <class InputIterator1, class InputIterator2, class OutputIterator,
class Compare>

OutputIterator set_intersection(InputIterator1 first1, InputIterator1 last1,
InputIterator2 first2, InputIterator2 last2, OutputIterator result,
Compare comp);

set_intersection
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template <class InputIterator1, class InputIterator2, class OutputIterator>
OutputIterator set_difference(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, InputIterator2 last2,
OutputIterator result);

template <class InputIterator1, class InputIterator2, class OutputIterator,
class Compare>

OutputIterator set_difference(InputIterator1 first1, InputIterator1 last1,
InputIterator2 first2, InputIterator2 last2,
OutputIterator result, Compare comp);

set_difference
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template <class InputIterator1, class InputIterator2, class OutputIterator>
OutputIterator set_symmetric_difference(InputIterator1 first1, InputIterator1

last1, InputIterator2 first2, InputIterator2 last2,
OutputIterator result);

template <class InputIterator1, class InputIterator2, class OutputIterator,
class Compare>

OutputIterator set_symmetric_difference(InputIterator1 first1, InputIterator1
last1, InputIterator2 first2, InputIterator2 last2,
OutputIterator result, Compare comp);

set_symmetric_difference
�0��7�8:�+�2<�����8A.N89������	(1K89�
5>5>	(�����D�r1?��@-@�	(��	(7��0	Y��@u�+�"	Y	�)D	�56	(7��+8A@��2��5��+�"	Y�+'B�P�2.�7��
	�8}Q

R-�
�2	���<��27�8J����	4	(7"1B��@F����	4�0��7"89����<��0�+	(1O�2.�7���	
Q c �
5>��89�
((last1 - first1) + (last2 - first2)) * 2 - 1����5>��.��2��89��7�8w.���	x��	(��@�����56	(1NQ n �"	P��	(8:<�)�����@

set_symmetric_difference
��8w<�7�1A	�@-��7�	(13��@"����	P�2	�8:<�)�����7��;�2.�7���	

��E
	(��)D.���8Y'&�D�+�&	(������	(����@�����	P�������
��7�.�)��2.�7��
	(8�Q

10.3.6 Heap operations
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template <class RandomAccessIterator>
void push_heap(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void push_heap(RandomAccessIterator first, RandomAccessIterator last,
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Compare comp);
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template <class RandomAccessIterator>
void pop_heap(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void pop_heap(RandomAccessIterator first, RandomAccessIterator last,

Compare comp);
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template <class RandomAccessIterator>
void make_heap(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void make_heap(RandomAccessIterator first, RandomAccessIterator last,

Compare comp);

make_heap
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template <class RandomAccessIterator>
void sort_heap(RandomAccessIterator first, RandomAccessIterator last);

template <class RandomAccessIterator, class Compare>
void sort_heap(RandomAccessIterator first, RandomAccessIterator last,

Compare comp);

sort_heap
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10.3.7 Minimum and maximum

template <class T>
const T& min(const T& a, const T& b);

template <class T, class Compare>
const T& min(const T& a, const T& b, Compare comp);

template <class T>
const T& max(const T& a, const T& b);

template <class T, class Compare>
const T& max(const T& a, const T& b, Compare comp);
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template <class ForwardIterator>
ForwardIterator max_element(ForwardIterator first, ForwardIterator last);

template <class ForwardIterator, class Compare>
ForwardIterator max_element(ForwardIterator first, ForwardIterator last,

Compare comp);
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template <class ForwardIterator>
ForwardIterator min_element(ForwardIterator first, ForwardIterator last);

template <class ForwardIterator, class Compare>
ForwardIterator min_element(ForwardIterator first, ForwardIterator last,

Compare comp);
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10.3.8 Lexicographical comparison

template <class InputIterator1, class InputIterator2>
bool lexicographical_compare(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, InputIterator2 last2);

template <class InputIterator1, class InputIterator2, class Compare>
bool lexicographical_compare(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2,  InputIterator2 last2, Compare comp);
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10.3.9 Permutation generators

template <class BidirectionalIterator>
bool next_permutation(BidirectionalIterator first, BidirectionalIterator last);

template <class BidirectionalIterator, class Compare>
bool next_permutation(BidirectionalIterator first, BidirectionalIterator last,

Compare comp);
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template <class BidirectionalIterator>
bool prev_permutation(BidirectionalIterator first, BidirectionalIterator last);

template <class BidirectionalIterator, class Compare>
bool prev_permutation(BidirectionalIterator first, BidirectionalIterator last,

Compare comp);
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10.4 Generalized numeric operations

10.4.1 Accumulate

template <class InputIterator, class T>
T accumulate(InputIterator first, InputIterator last, T init);

template <class InputIterator, class T, class BinaryOperation>
T accumulate(InputIterator first, InputIterator last, T init,

BinaryOperation binary_op);
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10.4.2 Inner product

template <class InputIterator1, class InputIterator2, class T>
T inner_product(InputIterator1 first1, InputIterator1 last1,

InputIterator2 first2, T init);

template <class InputIterator1, class InputIterator2, class T,
class BinaryOperation1, class BinaryOperation2>

T inner_product(InputIterator1 first1, InputIterator1 last1,
InputIterator2 first2, T init,
BinaryOperation1 binary_op1, BinaryOperation2 binary_op2);
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10.4.3 Partial sum

template <class InputIterator, class OutputIterator>
OutputIterator partial_sum(InputIterator first, InputIterator last,

OutputIterator result);

template <class InputIterator, class OutputIterator, class BinaryOperation>
OutputIterator partial_sum(InputIterator first, InputIterator last,

OutputIterator result, BinaryOperation binary_op);
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10.4.4 Adjacent difference

template <class InputIterator, class OutputIterator>
OutputIterator adjacent_difference(InputIterator first, InputIterator last,

OutputIterator result);

template <class InputIterator, class OutputIterator, class BinaryOperation>
OutputIterator adjacent_difference(InputIterator first, InputIterator last,

OutputIterator result, BinaryOperation binary_op);
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11  Adaptors
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11.1 Container adaptors
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11.1.1 Stack
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template <class Container>
class stack {
friend bool operator==(const stack<Container>& x, const stack<Container>& y);
friend bool operator<(const stack<Container>& x, const stack<Container>& y);
public:

typedef Container::value_type value_type;
typedef Container::size_type size_type;

protected:
Container c;

public:
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(); }

};

template <class Container>
bool operator==(const stack<Container>& x, const stack<Container>& y) {

return x.c == y.c;
}

template <class Container>
bool operator<(const stack<Container>& x, const stack<Container>& y) {

return x.c < y.c;
}
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11.1.2 Queue
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template <class Container>
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class queue {
friend bool operator==(const queue<Container>& x, const queue<Container>& y);
friend bool operator<(const queue<Container>& x, const queue<Container>& y);
public:

typedef Container::value_type value_type;
typedef Container::size_type size_type;

protected:
Container c;

public:
bool empty() const { return c.empty(); }
size_type size() const { return c.size(); }
value_type& front() { return c.front(); }
const value_type& front() const { return c.front(); }
value_type& back() { return c.back(); }
const value_type& back() const { return c.back(); }
void push(const value_type& x) { c.push_back(x); }
void pop() { c.pop_front(); }

};

template <class Container>
bool operator==(const queue<Container>& x, const queue<Container>& y) {

return x.c == y.c;
}

template <class Container>
bool operator<(const queue<Container>& x, const queue<Container>& y) {

return x.c < y.c;
}

11.1.3 Priority queue
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template <class Container, class Compare = less<Container::value_type> >
class priority_queue {
public:

typedef Container::value_type value_type;
typedef Container::size_type size_type;

protected:
Container c;
Compare comp;

public:
priority_queue(const Compare& x = Compare()) : c(), comp(x) {}
template <class InputIterator>
priority_queue(InputIterator first, InputIterator last,

const Compare& x = Compare()) : c(first, last), comp(x) {
make_heap(c.begin(), c.end(), comp);

}
bool empty() const { return c.empty(); }
size_type size() const { return c.size(); }
const value_type& top() const { return c.front(); }
void push(const value_type& x) {

c.push_back(x);
push_heap(c.begin(), c.end(), comp);

}
void pop() {

pop_heap(c.begin(), c.end(), comp);
c.pop_back();
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}
};

// no equality is provided

11.2 Iterator adaptors

11.2.1 Reverse iterators
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template <class BidirectionalIterator, class T, class Reference = T&,
class Distance = ptrdiff_t>

class reverse_bidirectional_iterator
: public bidirectional_iterator<T, Distance> {
typedef reverse_bidirectional_iterator<BidirectionalIterator, T,

Reference, Distance> self;
friend bool operator==(const self& x, const self& y);

protected:
BidirectionalIterator current;

public:
reverse_bidirectional_iterator() {}
reverse_bidirectional_iterator(BidirectionalIterator x) : current(x) {}
BidirectionalIterator base() { return current; }
Reference operator*() const {

BidirectionalIterator tmp = current;
return *--tmp;

}
self& operator++() {

--current;
return *this;

}
self operator++(int) {

self tmp = *this;
--current;
return tmp;

}
self& operator--() {

++current;
return *this;

}
self operator--(int) {

self tmp = *this;
++current;
return tmp;

}
};

template <class BidirectionalIterator, class T, class Reference, class Distance>
inline bool operator==(

const reverse_bidirectional_iterator<BidirectionalIterator, T,
Reference, Distance>& x,



� e

const reverse_bidirectional_iterator<BidirectionalIterator, T,
Reference, Distance>& y) {

return x.current == y.current;
}

template <class RandomAccessIterator, class T, class Reference = T&,
class Distance = ptrdiff_t>

class reverse_iterator : public random_access_iterator<T, Distance> {
typedef reverse_iterator<RandomAccessIterator, T, Reference, Distance>

self;
friend bool operator==(const self& x, const self& y);
friend bool operator<(const self& x, const self& y);
friend Distance operator-(const self& x, const self& y);
friend self operator+(Distance n, const self& x);

protected:
RandomAccessIterator current;

public:
reverse_iterator() {}
reverse_iterator(RandomAccessIterator x) : current(x) {}
RandomAccessIterator base() { return current; }
Reference operator*() const {

RandomAccessIterator tmp = current;
return *--tmp;

}
self& operator++() {

--current;
return *this;

}
self operator++(int) {

self tmp = *this;
--current;
return tmp;

}
self& operator--() {

++current;
return *this;

}
self operator--(int) {

self tmp = *this;
++current;
return tmp;

}
self operator+(Distance n) const {

return self(current - n);
}
self& operator+=(Distance n) {

current -= n;
return *this;

}
self operator-(Distance n) const {

return self(current + n);
}
self& operator-=(Distance n) {

current += n;
return *this;

}
Reference operator[](Distance n) { return *(*this + n); }

};
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template <class RandomAccessIterator, class T, class Reference, class Distance>
inline bool operator==(

const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& x,
const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& y) {
return x.current == y.current;

}

template <class RandomAccessIterator, class T, class Reference, class Distance>
inline bool operator<(

const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& x,
const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& y) {
return y.current < x.current;

}

template <class RandomAccessIterator, class T, class Reference, class Distance>
inline Distance operator-(

const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& x,
const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& y) {
return y.current - x.current;

}

template <class RandomAccessIterator, class T, class Reference, class Distance>
inline reverse_iterator<RandomAccessIterator, T, Reference, Distance> operator+(

Distance n,
const reverse_iterator<RandomAccessIterator, T, Reference, Distance>& x) {
return reverse_iterator<RandomAccessIterator, T, Reference, Distance>

(x.current - n);
}

11.2.2 Insert iterators
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template <class Container>
class back_insert_iterator : public output_iterator {
protected:

Container& container;
public:

back_insert_iterator(Container& x) : container(x) {}
back_insert_iterator<Container>&
operator=( const Container::value_type& value) {

container.push_back(value);
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return *this;
}
back_insert_iterator<Container>& operator*() { return *this; }
back_insert_iterator<Container>& operator++() { return *this; }
back_insert_iterator<Container>& operator++(int) { return *this; }

};

template <class Container>
back_insert_iterator<Container> back_inserter(Container& x) {

return back_insert_iterator<Container>(x);
}

template <class Container>
class front_insert_iterator : public output_iterator {
protected:

Container& container;
public:

front_insert_iterator(Container& x) : container(x) {}
front_insert_iterator<Container>&
operator=(const Container::value_type& value) {

container.push_front(value);
return *this;

}
front_insert_iterator<Container>& operator*() { return *this; }
front_insert_iterator<Container>& operator++() { return *this; }
front_insert_iterator<Container>& operator++(int) { return *this; }

};

template <class Container>
front_insert_iterator<Container> front_inserter(Container& x) {

return front_insert_iterator<Container>(x);
}

template <class Container>
class insert_iterator : public output_iterator {
protected:

Container& container;
Container::iterator iter;

public:
insert_iterator(Container& x, Container::iterator i)

: container(x), iter(i) {}
insert_iterator<Container>& operator=(const Container::value_type& value) {

iter = container.insert(iter, value);
++iter;
return *this;

}
insert_iterator<Container>& operator*() { return *this; }
insert_iterator<Container>& operator++() { return *this; }
insert_iterator<Container>& operator++(int) { return *this; }

};

template <class Container, class Iterator>
insert_iterator<Container> inserter(Container& x, Iterator i) {

return insert_iterator<Container>(x, Container::iterator(i));
}

11.3 Function adaptors
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11.3.1 Negators
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template <class Predicate>
class unary_negate : public unary_function<Predicate::argument_type, bool> {
protected:

Predicate pred;
public:

unary_negate(const Predicate& x) : pred(x) {}
bool operator()(const argument_type& x) const { return !pred(x); }

};

template <class Predicate>
unary_negate<Predicate> not1(const Predicate& pred) {

return unary_negate<Predicate>(pred);
}

template <class Predicate>
class binary_negate : public binary_function<Predicate::first_argument_type,

Predicate::second_argument_type, bool> {
protected:

Predicate pred;
public:

binary_negate(const Predicate& x) : pred(x) {}
bool operator()(const first_argument_type& x,

 const second_argument_type& y) const {
return !pred(x, y);

}
};

template <class Predicate>
binary_negate<Predicate> not2(const Predicate& pred) {

return binary_negate<Predicate>(pred);
}

11.3.2 Binders
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template <class Operation>
class binder1st : public unary_function< Operation::second_argument_type,

Operation::result_type> {
protected:

Operation op;
Operation::first_argument_type value;

public:
binder1st(const Operation& x, const Operation::first_argument_type& y)

: op(x), value(y) {}
result_type operator()(const argument_type& x) const {

return op(value, x);
}

};

template <class Operation, class T>
binder1st<Operation> bind1st(const Operation& op, const T& x) {

return binder1st<Operation>(op, Operation::first_argument_type(x));
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}

template <class Operation>
class binder2nd : public unary_function<Operation::first_argument_type,

Operation::result_type> {
protected:

Operation op;
Operation::second_argument_type value;

public:
binder2nd(const Operation& x, const Operation::second_argument_type& y)

: op(x), value(y) {}
result_type operator()(const argument_type& x) const {

return op(x, value);
}

};

template <class Operation, class T>
binder2nd<Operation> bind2nd(const Operation& op, const T& x) {

return binder2nd<Operation>(op, Operation::second_argument_type(x));
}
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11.3.3 Adaptors for pointers to functions
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template <class Arg, class Result>
class pointer_to_unary_function : public unary_function<Arg, Result> {
protected:

Result (*ptr)(Arg);
public:

pointer_to_unary_function() {}
pointer_to_unary_function(Result (*x)(Arg)) : ptr(x) {}
Result operator()(Arg x) const { return ptr(x); }

};

template <class Arg, class Result>
pointer_to_unary_function<Arg, Result> ptr_fun(Result (*x)(Arg)) {

return pointer_to_unary_function<Arg, Result>(x);
}

template <class Arg1, class Arg2, class Result>
class pointer_to_binary_function : public binary_function<Arg1, Arg2, Result> {
protected:

Result (*ptr)(Arg1, Arg2);
public:

pointer_to_binary_function() {}
pointer_to_binary_function(Result (*x)(Arg1, Arg2)) : ptr(x) {}
Result operator()(Arg1 x, Arg2 y) const { return ptr(x, y); }

};

template <class Arg1, class Arg2, class Result>
pointer_to_binary_function<Arg1, Arg2, Result>
ptr_fun(Result (*x)(Arg1, Arg2)) {

return pointer_to_binary_function<Arg1, Arg2, Result>(x);
}



]�

^
���P	�yC.�5>��)D	��
replace_if(v.begin(), v.end(), not1(bind2nd(ptr_fun(strcmp), ”C”)), ”C++”)�2	���)D.���	(8Y.�)�)�����	

”C”
'B���+�

”C++”
��7&89	(Z
<�	(7��0	

v
Q

�4��56����)�.�������7L89�
89��	(5>8s�+��.��G��.�EF	a5><?)��+����)D	a������7"�+	(���+�v@-<�7���������7�������	(8s��.�EF	a�+�v���2��EF��1?	a.�1?1?��������7�.�)
ptr_fun��	�56��)�.���	G@-<�7��0�+����7�8}Q

12  Memory Handling Primitives
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template <class T>
inline T* allocate(ptrdiff_t n, T*); // n >= 0
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template <class T>
inline T __huge* allocate(long long n, T __huge *);
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template <class T>
inline void deallocate(T* buffer);

template <class T1, class T2>
inline void construct(T1* p, const T2& value) {

new (p) T1(value);
}

template <class T>
inline void destroy(T* pointer) {

pointer->~T();
}
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template <class T>
pair<T*, ptrdiff_t> get_temporary_buffer(ptrdiff_t n, T*);

template <class T>
void return_temporary_buffer(T* p);
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@-��7�1?8z�+��	{)�.����
	(89�6��<?@�@�	(�I7����6���2	(.��+	(�I����.�7

n*sizeof(T)
�s.�7�1Ä�2	(�+<?��7�8z.���.����

����7�8:��89����7�� ��@ ����	Ú.�1?1A��	(898Û.�7�1 �+�"	Ú��.���.��0�����  ���7 �+��	Ü<�7�����8Û��@
sizeof(T)

!Ë��@Ë����	Ú�
<�@�@�	(�(Q
return_temporary_buffer

��	(��<��27�8Y����	P��<?@�@�	(��.�)�)����0.��+	(13�
�
get_temporary_buffer

Q

13  Bibliography
k Q9¾?)�)���8Y.�7"13lNQ V ������<�8:�+�2<�����Ý?µ��
ÁK�
�
�����0�����%ÞYß�ß3àJ� ����������®��
á|�0��ª
��©�� c 1?1?��8:��7"*���	(89)�	(�
� k .�8:89.��0��<�89	(����89��������i�Q



]�#

¯ QSâP.���<��2� ¯ QSX%Q k <?8989	(�2��.�7�1 c Q c Q V �+	(��.�7"��EF��� n 	(������7"� c o?.�7��
<�.��
	N@���� k .�7�����<�)�.�����7��=ãH	(7�	(�2��������_`	(�0�+8:�ä��å?����®�æ
���mça����Î0�Sµ��0¬6�0�våA�S�³·������Äè
¬���®2 ���®���������
� c .��2��<�89� ¯ 	(7�56.���/
� c <��
<�89�G��� e ���té
��®���ª
�S��ê=�0�����\��MÞY���\¬�ª��-���\è�®������®����
V ������7��
	(��*-¶G	(��)�.��
��E
��)³Q9���#������ e�U Q
¯ Q0âG.��?<���� ¯ Q0X%Q k <�898:	(���u.�7�1 c Q c Q V �+	(��.�7���E
�u������	(��.������28�.�7�1 c )��
	(���2.���� V ����<?����<���	(8:�ä�=åA�S�0®�æC���G��µ��JÞY�0������������®��
����ë
ª��
®2�-����
��©Nå?����·������\�\���·zé
���(·�ª
��·����K���
�mÞY���\¬�ª��-���4Á;��®2µ������®���ª
�����J,�������895>��<������ Ù 	('Ñ$B.�5>��89�"����	(�J���������
	(�
��� e ��Q
c Q:âP	��289�"	�7"��.�<�56� ¯ Q:X%Q k <�8:89	(���C.�7�1 c Q c Q V �+	(��.�7���EF�}��$&���
��	(�����21?	(��R-5>��	(�2.��+��EF	x,��2�����2.�5>5>��7"���ä� n 	(����7����0.�)
XY	(�����2� e�e *-��i���XY	�7"8989	()�.�	(��,���)��
�+	(���"7����NR-7�8:�+����<���	(� c ������)���� e�e Q
c Q9âG��	(7����
��� c 8989������.�����EF	P.����2.���8w��7&�4q�q?�ä�%å?����®�æ�ì�è�íAê=î-ï�ÞY���2�:�������
®2��� V .�7&^
��.�7��0��89�0����� c � ´ <�7"	P��� e�e Q
c Q9âG��	(7����
��� c ����)�����.�������89� k .�7�����<?)�.��+���289��.�7�13^
<�7��0�+����7&����_+	��0�+8:�ä�%ÞYß�ß\ð���ª
���
��©���E
��)³Q9����ñ���� V <?5>5>	(��������i�Q
¯ Q(X%Q k <�898:	(��.�7�1 c Q c Q V ��	(��.�7���EF�
� c o?�����2.����a��@tã=	(7�	(����� c )��
����������5>8x��7 c 1?.��ä�Kå?���0®2æ
���xò�ó�ô�õPÁKÞ"áÃè
î�ötÁ;���
î��
�������
��������
��©uÞY���2�������S�
®�����l?��8:�+��7�� ¯ 	��0	(5>��	(�2����� e�b Q
¯ Q�XxQ k <�8:89	(�H.�7�1 c Q c Q V �+	(��.�7"��EF�?��ãH	(7�	(�2���K,?�����
��.�5>56��7��
�ä�3��7�EF���+	(1��?.���	(���?��7M,wQuã=��.�7�7����?¾A1NQ �Aî�è�è(ÁKÞ�÷ ô�ô
è
«��=²���©��®J���
�YÁ;© ·���²��S�0�®JÞY���\¬�ª��-������0�;å?����®���������(·���°�é
��®���ª�����ê\����������;ÞY�0�=¬�ª
������è�®������®���� V ���2��7��
	(��*�¶P	��2)�.��
��EF��)³Q:�� e �
��� e ��Q
¯ Q9X%Q k <�898:	(�t.�7�1 c Q c Q V �+	(��.�7���EF�9ÁK���NöG���
�����®Jé
�²�������«�� V ������7��
	(��*-¶G	(��)�.��
����� e ��Q
¯ Q2X%Q k <�8:89	(�A.�7�1 c Q c Q V ��	(��.�7���E
�(� c )�������������56*��\�2��	(7���	(1&ã=	(7�	(�����Yo?���
��.��2��	(89�ä�Pè
������±G�0���?å?����®����®��?�0���Pí?Ö�¬����������®����
EF��)³Q U #� b !-� ´ <�)��;������#�Q
k Q V ��.���)�.�7�1 Å Q V �+	(��7�56ø�)�)�	(�2����ãH	(7�	(����� ¯ �
7�.�5>��� c ���2.���8:�ä�%Ý?µ��tÞJß?ß3àJ��¬��0�S�-���\�0�+����	(���������Q
´ Q9¾NQ V ��������������� V ���2��7���8w.�7�13o?��8:�+8w@����t�4q?q��ä�YÁKÝAù=Ý3úA�S©�©ué
��²��tî-���������
��©uÝ?��®�µ����®���©0á|���\�0�S�0����ª
�\� ´ <�)D�K��� e ��Q
c Q c Q V ��	(��.�7���EL.�7�1 k Q�o?	(	(�J� n ��	 V ��.�7�1?.���1 n 	(5>��)�.���	6o?���
��.��2���ä� n 	(����7��D��.�)�XY	(�������x$&,?o?*���#�*��#��J$B	('&)�	(���+*
,�.��0/�.��213o?.�������.���������	(8:� c ���2��)�������#�Q
lNQ V �+�2��<?89����<����}Ý?µ��rû\���� ·��K�0���%íA¨���©�ª��-��0�K���NÞJß?ß?� c 1?1A��89��7�*���	(89)D	��
� k .�8989.��0��<�8:	(�+��89��������#�Q


