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Boost.Container

Introduction

Boost.Container library implements several well-known containers, including STL containers. The aim of the library is to offers
advanced features not present in standard containers or to offer the latest standard draft features for compilers that comply with
C++03.

In short, what does Boost.Container offer?

» Move semantics are implemented, including move emulation for pre-C++11 compilers.

» New advanced features (e.g. placement insertion, recursive containers) are present.

 Containers support stateful allocators and are compatible with Boost.I nter process (they can be safely placed in shared memory).
» Thelibrary offers new useful containers:

e flat_map,flat_set,flat_multiset andflat_nultiset: drop-in replacements for standard associative containers but
more memory friendly and with faster searches.

* stabl e vector:astd:list and std::vector hybrid container: vector-like random-access iterators and list-like iterator stability
ininsertions and erasures.

* sli st :theclassic pre-standard singly linked list implementation offering constant-timesi ze() . Notethat C++11f orward_| i st
hasnosi ze().

Building Boost.Container

There is no need to compile Boost.Container, since it's a header only library. Just include your Boost header directory in your
compiler include path.

Tested compilers

Boost.Container requires adecent C++98 compatibility. Some compilers known to work are:
e Visua C++>=7.1.
+ GCC>=4.1.

e Intel C++>=9.0

httpo://www.renderx.com/
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Efficient insertion

Move semantics and placement insertion are two features brought by C++11 containers that can have avery positive impact in your
C++ applications. Boost.Container implements both techniques both for C++11 and C++03 compilers.

Move-aware containers

All containers offered by Boost.Container can store movable-only types and actual requirementsfor val ue_t ype depend on each
container operations. Following C++11 requirements even for C++03 compilers, many operations now require movable or default

constructible typesinstead of just copy constructible types.

Containers themselves are also movabl e, with no-throw guaranteeif allocator or predicate (if present) copy operations are no-throw.
This allows high performance operations when transferring data between vectors. Let's see an example:

#i ncl ude <boost/cont ai ner/vector. hpp>
#i ncl ude <boost/ nmove/ move. hpp>
#i ncl ude <cassert>

/1 Non- copyabl e cl ass
cl ass non_copyabl e

{

b

i nt

{

BOOST_MOVABLE_BUT_NOT_COPYABLE( non_copyabl e)

public:

non_copyabl e(){}

non_copyabl e( BOOST_RV_REF(non_copyable)) {}

non_copyabl e& oper at or =( BOOST_RV_REF(non_copyabl e)) { return *this;

main ()
usi ng nanmespace boost: : contai ner;

/1 Store non-copyabl e objects in a vector
vect or <non_copyabl e> v;

non_copyabl e nc;

v. push_back( boost: : nove(nc));
assert(v.size() == 1);

/I Reserve no | onger needs copy-constructible
v.reserve(100);
assert (v.capacity() >= 100);

/1 This resize overload only needs nmovabl e and default constructible
v.resize(200);
assert(v.size() == 200);

/1 Cont ai ners are al so novabl e

vect or <non_copyabl e> v_ot her (boost : : nove(v));
assert(v_other.size() == 200);

assert (v.empty());

return O;

}
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Emplace: Placement insertion

All containers offered by Boost.Container implement placement insertion, which means that objects can be built directly into the
container from user arguments without creating any temporary object. For compilers without variadic templates support placement
insertion is emulated up to afinite (10) number of arguments.

Expensive to move types are perfect candidates emplace functions and in case of node containers (1 i st, set, ...) emplace allows
storing non-movable and non-copyable typesin containers! Let's see an example:

#i ncl ude <boost/container/list.hpp>
#i ncl ude <cassert>

/1 Non- copyabl e and non-novabl e cl ass

cl ass non_copy_novabl e

{
non_copy_novabl e(const non_copy_novabl e &);
non_copy_novabl e& oper at or =(const non_copy_novabl e &);

public:
non_copy_novable(int = 0) {}

b

int main ()
{

usi ng nanmespace boost: : contai ner;

/1 St ore non-copyabl e and non-novabl e objects in a |ist
| i st <non_copy_novabl e> | ;
non_copy_novabl e ncm

/1A new elenent will be built calling non_copy_novabl e(int) contructor
| . enpl ace(l.begin(), 0);
assert (l.size() == 1);

/1A new el enent will be built calling the default constructor
| . enpl ace(l.begin());

assert(l.size() == 2);

return O;
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Containers of Incomplete Types

Incomplete types allow type erasure and recur sive data types, and C and C++ programmers have been using it for yearsto build
complex data structures, like tree structures where a node may have an arbitrary number of children.

What about standard containers? Containers of incomplete types have been under discussion for along time, as explained in Matt
Austern's great article (The Standard Librarian: Containers of Incomplete Types):

“Unlike most of my columns, this one is about something you can't do with the C++ Standard library: put incomplete typesin one
of the standard containers. This column explains why you might want to do this, why the standardization committee banned it even
though they knew it was useful, and what you might be able to do to get around the restriction.”

“1n 1997, shortly before the C++ Standard was completed, the standardization committee received a query: Isit possible to create
standard containers with incomplete types? It took a while for the committee to understand the question. What would such a thing
even mean, and why on earth would you ever want to do it? The committee eventually worked it out and came up with an answer to
the question. (Just so you don't have to skip ahead to the end, the answer is"no.") But the question is much more interesting than
the answer: it pointsto a useful, and insufficiently discussed, programming technique. The standard library doesn't directly support
that technique, but the two can be made to coexist.”

“Inafuturerevision of C++, it might make sense to relax the restriction on instantiating standard library templates with incomplete
types. Clearly, the general prohibition should stay in place - instantiating templates with incomplete types is a delicate business,
and there are too many classes in the standard library where it would make no sense. But perhaps it should be relaxed on a case-
by-case basis, and vect or lookslike a good candidate for such special-case treatment: it's the one standard container class where
there are good reasons to instantiate it with an incomplete type and where Sandard Library implementors want to make it work.
As of today, in fact, implementors would have to go out of their way to prohibit it!”

C++11 standard is also cautious about incomplete types and STL: “17.6.4.8 Other functions (...) 2. the effects are undefined in the
following cases: (...) In particular - if an incomplete type (3.9) is used as a template argument when instantiating a template com-
ponent, unless specifically allowed for that component”. Fortunately Boost.Container containersare designed to support type erasure
and recursive types, so let's see some examples.

Recursive containers

All containers offered by Boost.Container can be used to define recursive containers:

httpo://www.renderx.com/
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#i ncl ude <boost/cont ai ner/vector. hpp>

#i ncl ude <boost/container/list.hpp>

#i ncl ude <boost/cont ai ner/ map. hpp>

#i ncl ude <boost/contai ner/ stabl e_vector. hpp>
#i ncl ude <boost/container/string. hpp>

usi ng nanespace boost:: contai ner;

struct data

{ .
i nt i
/1A vector holding still undefined class 'data
vect or <dat a> v_;
/1A list holding still undefined 'data
| i st<data> I
/1A map holding still undefined 'data
map<dat a, data> m ;
friend bool operator <(const data & , const data &r)
{ returnl.i_<r.i_; }

b

struct tree_node

{ .
string nane;
string val ue
[l children nodes of this node
|ist<tree_node> children_;

b

int main()

{
/la container holding a recursive data type
st abl e_vect or <dat a> sv;
sv.resize(100);
/lLet's build a tree based in
/la recursive data type
tree_node root
root.nane = "root"
root.value = "root_val ue"
root.children_.resize(7)
return O;

}

Type Erasure

Containers of incomplete types are useful to break header file dependencies and improve compilation types. With Boost.Container,
you can write a header file defining a class with containers of incompl ete types as data members, if you carefully put all the imple-
mentation details that require knowing the size of the val ue_t ype in your implementation file:

In this header filewe defineaclass (MyCl assHol der) that holdsavect or of anincompletetype (MyCl ass) that it'sonly forward
declared.

render
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#i ncl ude <boost/cont ai ner/vector. hpp>
/1 Myl assHol der . h

//We don't need to include "Myd ass. h"
//to store vector<Wd ass>

class MWyd ass;

cl ass Myd assHol der

{
public:
voi d AddNew(bj ect (const Myd ass &o);
const Myd ass & GetLast Object() const;
private:
. boost::container::vector<MC ass> vector_;
s

Then we can define Myd ass in its own header file.

/1 MyC ass. h

cl ass MWyd ass

{
private:
int value_;
public:
MyC ass(int val = 0) : value_(val){}
friend bool operator==(const MyCl ass & , const MyC ass &r)
{ return|.value_ == r.value_; }
...

b

And include it only in the implementation file of MOl assHol der

/1 MyCl assHol der . cpp

#i ncl ude "M/Cl assHol der. h"

/11n the inplenentation MyCl ass nust be a conplete
//type so we include the appropriate header

#i ncl ude "MC ass. h"

voi d Myd assHol der: : AddNewObj ect (const Myd ass &o)
{ vector_.push_back(o); 1}

const Myd ass & My assHol der:: Get Last Obj ect () const
{ return vector_.back(); }

Finally, we can just compile, link, and run!
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/1 Mai n. cpp

#i ncl ude "MyCl assHol der. h"
#i nclude "MyC ass. h"

#i ncl ude <cassert>

int main()
{
Myd ass nt(7);
MyCd assHol der nycl asshol der;
nmycl asshol der . AddNewObj ect (nT) ;
return nycl asshol der. Get LastObject() == nc ? 0 : 1;
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Non-standard containers

stable_vector

Thisuseful, fully STL-compliant stable container designed by by Joaquin M. L6pez Mufioz isan hybrid betweenvect or andl i st ,
providing most of the features of vect or except element contiguity.

Extremely convenient asthey are, vect or shave alimitation that many novice C++ programmers frequently stumble upon: iterators
and referencesto an element of anvect or areinvalidated when apreceding element is erased or when the vector expands and needs
to migrate itsinternal storage to awider memory region (i.e. when the required size exceeds the vector's capacity). We say then that
vect or sare unstable: by contrast, stable containers are those for which references and iterators to a given element remain valid as
long asthe element is not erased: examples of stable containerswithinthe C++ standard library arel i st and the standard associative
containers (set , nap, €tc.).

Sometimes stability is too precious a feature to live without, but one particular property of vect or s, element contiguity, makes it
impossible to add stability to this container. So, provided we sacrifice element contiguity, how much can a stable design approach
the behavior of vect or (random access iterators, amortized constant time end insertion/del etion, minimal memory overhead, etc.)?
The following image describes the layout of a possible data structure upon which to base the design of a stable vector:

f » ‘ e » \

b b

F ® Y . »
v[0] v[l] v[2] v[N-1]

Each element is stored in its own separate node. All the nodes are referenced from a contiguous array of pointers, but also every
node containsan "up" pointer referring back to the associated array cell. This up pointer isthe key element to implementing stability
and random accessibility:

Iterators point to the nodes rather than to the pointer array. This ensures stability, as it is only the pointer array that needs to be
shifted or relocated upon insertion or deletion. Random access operations can be implemented by using the pointer array as a con-
venient intermediate zone. For instance, if the iterator it holds a node pointer i t . p and we want to advance it by n positions, we
simply do:

it.p = *(it.p->up+n);

That is, we go "up" to the pointer array, add n there and then go "down" to the resulting node.

General properties. st abl e_vect or satisfiesall the requirements of acontainer, areversible container and a sequence and provides
all the optional operations present in vector. Like vector, iterators are random access. st abl e_vect or does not provide element
contiguity; in exchangefor thisabsence, the container isstable, i.e. referencesand iteratorsto an element of ast abl e_vect or remain
valid aslong as the element is not erased, and an iterator that has been assigned the return value of end() always remain valid until
the destruction of the associated st abl e_vect or.

Operation complexity. The big-O complexities of st abl e_vect or operations match exactly those of vector. In general, inser-
tion/deletion is constant time at the end of the sequence and linear elsewhere. Unlike vector, st abl e_vect or does hot internally
perform any value type destruction, copy/move construction/assignment operations other than those exactly corresponding to the
insertion of new elements or deletion of stored elements, which can sometimes compensate in terms of performance for the extra
burden of doing more pointer manipulation and an additional allocation per element.

Exception safety. (according to Abrahams terminology) Asst abl e_vect or doesnotinternally copy/move elementsaround, some
operations provide stronger exception safety guarantees than in vector:
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Table 1. Exception safety

operation exception safety for vect or <T> exception safety for stable_vec-
tor<T>
insert strong unless copy/move construction/as- ~ strong

signment of T throw (basic)

erase no-throw unless copy/move construc- no-throw
tion/assignment of T throw (basic)

Memory overhead. The C++ standard does not specifiy requirements on memory consumption, but virtually any implementation
of vect or has the same behavior wih respect to memory usage: the memory allocated by avect or v with n elements of type T is

m, = C-€,

wherecisv. capaci ty() andeissi zeof (T) . c canbeaslow asnif the user has explicitly reserved the exact capacity required;
otherwise, the average value ¢ for a growing vect or oscillates between 1.25-n and 1.5:n for typical resizing policies. For
st abl e_vect or , the memory usageis

mg, = (c+1p+(n+1)(e+p),

where pisthe size of apointer. We have ¢ + 1 and n + 1 rather than ¢ and n because adummy nodeis needed at the end of the sequence.
If we call f the capacity to sizeratio ¢/n and assume that n is large enough, we have that

mg,/m, (fp + e+ p)/fe.

So, st abl e_vect or usesless memory than vect or only when e > p and the capacity to size ratio exceeds a given threshold:
mg, <m, <->f > (e+ p)/(e-p). (provided e > p)

This threshold approaches typical values of f below 1.5 when e > 5p; in a 32-bit architecture, when e > 20 bytes.

Summary. st abl e_vect or isadrop-in replacement for vect or providing stability of references and iterators, in exchange for
missing element contiguity and also some performance and memory overhead. When the element objects are expensive to move
around, the performance overhead can turn into a net performance gain for st abl e_vect or if many middle insertions or deletions
are performed or if resizing is very frequent. Similarly, if the elements are large there are situations when the memory used by
st abl e_vect or can actualy be less than required by vector.

Note: Text and explanations taken from Joaquin's blog

flat_(multi)map/set associative containers

Using sorted vectors instead of tree-based associative containers is a well-known technique in C++ world. Matt Austern's classic
article Why You Shouldn't Use set, and What You Should Use Instead (C++ Report 12:4, April 2000) was enlightening:

“Red-black treesaren't the only way to organize data that permitslookup in logarithmic time. One of the basi ¢ algorithms of computer
science is binary search, which works by successively dividing a range in half. Binary search islog N and it doesn't require any
fancy data structures, just a sorted collection of elements. (...) You can use whatever data structure is convenient, so long as it
provides STL iterator; usually it's easiest to use a C array, or a vector.”

“Both std::lower_bound and set::find take time proportional to log N, but the constants of proportionality are very different. Using
g++ (...) it takes X secondsto performa million lookupsin a sorted vector<double> of a million elements, and almost twice as long
(...) using a set. Moreover, the set uses almost three times as much memory (48 million bytes) as the vector (16.8 million).”

“Using a sorted vector instead of a set gives you faster |ookup and much faster iteration, but at the cost of slower insertion. Insertion
into a set, using set::insert, isproportional tolog N, but insertion into a sorted vector, (...) , is proportional to N. Whenever you insert
something into a vector, vector::insert has to make room by shifting all of the elements that follow it. On average, if you're equally
likely to insert a new element anywhere, you'll be shifting N/2 elements.”

10
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“It may sometimes be convenient to bundle all of thistogether into a small container adaptor. This class does not satisfy the require-
ments of a Sandard Associative Container, since the complexity of insert is O(N) rather than O(log N), but otherwise it isalmost a
drop-in replacement for set.”

Following Matt Austern'sindications, Andrel Alexandrescu's Modern C++ Design showed AssocVect or, ast d: : map drop-in re-
placement designed in his Loki library:

“It seems as if we're better off with a sorted vector. The disadvantages of a sorted vector are linear-time insertions and linear-time
deletions (...). In exchange, a vector offers about twice the lookup speed and a much smaller working set (...). Loki saves the trouble
of maintaining a sorted vector by hand by defining an AssocVector classtemplate. AssocVector isa drop-in replacement for std::map
(it supports the same set of member functions), implemented on top of std::vector. AssocVector differs from a map in the behavior
of its erase functions (AssocVector::erase invalidates all iterators into the object) and in the complexity guarantees of insert and
erase (linear as opposed to constant). ”

Boost.Container fl at _[mul ti ] map/ set containers are ordered-vector based associative containers based on Austern'sand Alex-
andrescu's guidelines. These ordered vector containers have also benefited recently with the addition of nove semanti cs to C++,
speeding up insertion and erasure times considerably. Flat associative containers have the following attributes:

* Faster lookup than standard associative containers

» Much faster iteration than standard associative containers

» Lessmemory consumption for small objects (and for big objectsif shrink_to_fit isused)
» Improved cache performance (datais stored in contiguous memory)

» Non-stable iterators (iterators are invalidated when inserting and erasing elements)

» Non-copyable and non-movable values types can't be stored

» Weaker exception safety than standard associative containers (copy/move constructors can throw when shifting valuesin erasures
and insertions)

» Slower insertion and erasure than standard associative containers (specially for non-movable types)

slist

When the standard template library was designed, it contained a singly linked list called sl i st . Unfortunately, this container was
not standardized and remained as an extension for many standard library implementations until C++11 introduced f orward_1 i st ,
which isabit different from the the original SGI sl i st . According to SGI STL documentation:

“Anslist isasingly linked list: a list where each element is linked to the next element, but not to the previous element. That is, it
is a Sequence that supports forward but not backward traversal, and (amortized) constant time insertion and removal of elements.
Sists, like lists, have the important property that insertion and splicing do not invalidate iterators to list elements, and that even
removal invalidates only the iterators that point to the elements that are removed. The ordering of iterators may be changed (that
is, dist<T>::iterator might have a different predecessor or successor after a list operation than it did before), but the iterators
themselves will not be invalidated or made to point to different elements unless that invalidation or mutation is explicit.”

“The main difference between sl i st and list is that list's iterators are bidirectional iterators, while dlist's iterators are forward
iterators. Thismeansthat sl i st isless versatile than list; frequently, however, bidirectional iterators are unnecessary. You should
usually use sl i st unless you actually need the extra functionality of list, because singly linked lists are smaller and faster than
double linked lists.”

“Important performance note: like every other Sequence, sl i st definesthe member functionsinsert and erase. Using these member
functions carelessly, however, can result in disastrously slow programs. The problem is that insert's first argument is an iterator
pos, and that it inserts the new element(s) before pos. This means that insert must find the iterator just before pos; thisis a constant-
time operation for list, since list has bidirectional iterators, but for sl i st it must find that iterator by traversing the list from the
beginning up to pos. In other words: insert and erase are slow operations anywhere but near the beginning of the dlist.”
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“Qist provides the member functions insert_after and erase_after, which are constant time operations: you should always use in-
sert_after and erase _after whenever possible. If you find that insert_after and erase after aren't adequate for your needs, and that
you often need to use insert and erase in the middle of the list, then you should probably use list instead of dlist.”

Boost.Container updatestheclassicsl i st container with C++11 featureslike move semantics and placement insertion and implements
it abit differently for the standard C++11forward_l i st.forward_| i st hasnosi ze() method, so it's been designed to allow
(or in practice, encourage) implementations without tracking list size with every insertion/erasure, allowing constant-time
splice_after(iterator, forward_list & iterator, iterator)-basedlist merging. Onthe other hand sl i st offers
constant-timesi ze() for thosethat don't careabout linear-timespl i ce_after(iterator, slist & iterator, iterator)
si ze() and offers an additional splice_after(iterator, slist & iterator, iterator, size_type) method that
canspeed upsl i st merging when the programmer already knowsthesize. sl i st andf orwar d_l i st aretherefore complementary.
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C++11 Conformance

Boost.Container aimsfor full C++11 conformance except reasoned deviations, backporting as much as possible for C++03. Obvioudly,
this conformance is awork in progress so this section explains what C++11 features are implemented and which of them have been
backported to C++03 compilers.

Move and Emplace

For compilers with rvalue references and for those C++03 types that use Boost.Move rvalue reference emulation Boost.Container
supports all C++11 features related to move semantics: containers are movable, requirements for val ue_t ype are those specified
for C++11 containers.

For compilers with variadic templates, Boost.Container supports placement insertion (enpl ace, ...) functions from C++11. For
those compilers without variadic templates support Boost.Container uses the preprocessor to create a set of overloads up to afinite
(10) number of parameters.

Stateful allocators

C++03 was not stateful-allocator friendly. For compactness of container objects and for simplicity, it did not require containers to
support allocators with state: Allocator objects need not be stored in container objects. It was not possible to store an allocator with
state, say an alocator that holds a pointer to an arenafrom which to allocate. C++03 allowed implementors to suppose two allocators
of the same type always compare equal (that means that memory allocated by one allocator object could be deallocated by another
instance of the same type) and allocators were not swapped when the container was swapped.

C++11 further improves stateful allocator support through the Scoped Allocatorsmodel. st d: : al | ocat or _t rai t s isthe protocol
between a container and an allocator, and an allocator writer can customize its behaviour (should the container propagate it in move
constructor, swap, etc.?) following al | ocat or _trai t s requirements. Boost.Container not only supports this model with C++11
but also backportsit to C++03.

If possible, a single alocator is hold to construct val ue_t ype. If the container needs an auxiliary allocator (e.g. a array allocator
used by deque or st abl e_vect or), that alocator is aso constructed from the user-supplied allocator when the container is con-
structed (i.e. it's not constructed on the fly when auxiliary memory is needed).

Initializer lists

Boost.Container does not support initializer lists when constructing or assigning containers but it will support it for compilerswith
initialized-list support. This feature won't be backported to C++03 compilers.

forward |ist<T>

Boost.Container does not offer C++11 f orwar d_I i st container yet, but it will be available in future versions.

vect or <bool >

vect or <bool > specialization has been quite problematic, and there have been several unsuccessful tries to deprecate or remove it
from the standard. Boost.Container does not implement it as there is a superior Boost.DynamicBitset solution. For issues with
vect or <bool > see papers vector<bool>: N1211: More Problems, Better Solutions, N2160: Library Issue 96: Fixing vector<bool>,
N2204 A Specification to deprecate vector<bool>.

» “In 1998, admitting that the committee made a mistake was controversial. Snce then Java has had to deprecate such significant
portions of their libraries that the idea C++ would be ridiculed for deprecating a single minor template specialization seems
quaint.”

* “vect or <bool >isnot a container and vect or <bool >: : i t er at or isnot a random-accessiterator (or even a forward or bid-
irectional iterator either, for that matter). This has already broken user code in the field in mysterious ways.”
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» “vect or <bool > forces a specific (and potentially bad) optimization choice on all users by enshrining it in the standard. The
optimization is premature; different users have different requirements. This too has already hurt users who have been forced to
implement workarounds to disable the 'optimization' (e.g., by using a vector<char> and manually casting to/from boal).”

So boost : : cont ai ner: : vect or<bool >::iterator returnsrea bool references and works asafully compliant container. If
you need amemory optimized version of boost : : cont ai ner: : vect or <bool > functionalities, please use Boost.DynamicBitset.
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Other features

 Default constructors don't allocate memory which improves performance and usually implies a no-throw guarantee (if predicate's
or alocator's default constructor doesn't throw).

e Small string optimization for basi c_st ri ng, with an internal buffer of 11/23 bytes (32/64 hit systems) without increasing the
usua si zeof of the string (3 words).

e [mul ti]set/map containers are size optimized embedding the color bit of the red-black tree nodes in the parent pointer.

e [mul ti]set/map containers use no recursive functions so stack problems are avoided.

15
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History and reasons to use Boost.Container

Boost.Container history

Boost.Container isaproduct of along development effort that started in 2004 with the experimental Shmem library, which pioneered
the use of standard containers in shared memory. Shmem included modified SGI STL container code tweaked to support non-raw
al | ocat or: : poi nt er types and stateful allocators. Once reviewed, Shmem was accepted as Boost.Interprocess and this library
continued to refine and improve those containers.

In 2007, container code from node containers (map, | i st, sl i st) was rewritten, refactored and expanded to build the intrusive
container library Boost.Intrusive. Boost.I nter process containers were refactored to take advantage of Boost.Intrusive containers
and code duplication was minimized. Both libraries continued to gain support and bug fixesfor years. They introduced move semantics,
emplacement insertion and more features of then unreleased C++0x standard.

Boost.| nter process containers were always standard compliant, and those containers and new containerslikest abl e_vect or and
flat_[nul ti]set/map were used outside Boost.| nter process with success. As containers were mature enough to get their own
library, it was anatural step to collect them containers and build Boost.Container, alibrary targeted to awider audience.

Why Boost.Container?

With so many high quality standard library implementations out there, why would you want to use Boost.Container ? There are
several reasons for that:

* If you have a C++03 compiler, you can have access to C++11 features and have an easy code migration when you change your
compiler.

* It'scompatible with Boost.I nter process shared memory allocators.
* You have extremely useful new containerslikest abl e_vector andflat_[nul ti]set/ map.

* If youwork on multiple platforms, you'll have a portable behaviour without depending on the std-1ib implementation conformance
of each platform. Some examples:

« Default constructors don't allocate memory at all, which improves performance and usually implies a no-throw guarantee (if
predicate's or allocator's default constructor doesn't throw).

e Small string optimization for basi c_stri ng.

* New extensions beyond the standard based on user feedback to improve code performance.
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Indexes

Class Index
A

alocator_type
Classtemplate basic_string, 212, 215
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable_vector, 199
Classtemplate vector, 234
append
Classtemplate basic_string, 212, 221, 221, 221, 221, 221, 221, 221, 222, 222, 222, 222, 222, 222, 222
assign
Classtemplate basic_string, 212, 222, 222, 222, 223, 223, 223, 223, 223, 223, 223, 223, 223
Class template deque, 80, 87, 87
Classtemplatelist, 133, 142, 142
Class template dlist, 184, 187, 188
Classtemplate stable vector, 199, 202, 202
Class template vector, 234, 241, 242

Classtemplate basic_string, 212, 221, 221
Class template deque, 80, 85, 85
Classtemplate flat_map, 92, 98

Class template map, 147, 152

Class template stable_vector, 199, 206, 206
Class template vector, 234, 240, 241

B
back
Class template deque, 80, 86, 86
Classtemplate list, 133, 140, 140
Class template stable vector, 199, 206, 207
Class template vector, 234, 239, 239
basic_string
Classtemplate basic_string, 212
before_begin
Classtemplate slist, 184, 188, 188
begin
Classtemplate basic_string, 212, 214, 217, 217
Class template deque, 80, 83, 83
Classtemplate flat_map, 92, 95, 95
Class template flat_multimap, 103, 106, 106
Classtemplate flat_multiset, 123, 126, 126
Classtemplate flat_set, 113, 116, 116
Classtemplate list, 133, 136, 136
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Class template map, 147, 150, 150

Class template multimap, 157, 160, 160

Class template multiset, 175, 178, 178

Class template set, 166, 169, 169

Class template slist, 184, 188, 188, 188, 188, 189
Class template stable vector, 199, 203, 203
Class template vector, 234, 237, 237

C

Classtemplate basic_string
alocator_type, 212, 215
append, 212, 221, 221, 221, 221, 221, 221, 221, 222, 222, 222, 222, 222, 222, 222
assign, 212, 222, 222, 222, 223, 223, 223, 223, 223, 223, 223, 223, 223
at, 212, 221, 221
basic_string, 212
begin, 212, 214, 217, 217
clear, 212, 220
const_iterator, 212
const_pointer, 212
const_reference, 212
const_reverse iterator, 212
difference_type, 212
end, 212, 217, 217
erase, 212, 225, 225, 225, 225
find, 212, 228, 228, 228, 228
get_stored alocator, 212, 218, 219
insert, 212, 223, 223, 223, 223, 224, 224, 224, 224, 224, 224, 224, 224, 224
iterator, 212
pointer, 212
pop_back, 212, 225
push_back, 212, 222
rbegin, 212, 217, 218
reference, 212
rend, 212, 218, 218
replace, 212, 225, 225, 226, 226, 226, 226, 226, 226, 226, 226, 227, 227, 227, 227, 227, 227, 227, 227
reserve, 212, 220
resize, 212, 219, 219
reverse iterator, 212
rfind, 212, 229, 229, 229, 229
shrink_to_fit, 212, 220
size type, 212
stored_allocator_type, 212
swap, 212, 228
traits_type, 212
value type, 212

Class template deque
allocator_type, 80
assign, 80, 87, 87
at, 80, 85, 85
back, 80, 86, 86
begin, 80, 83, 83
clear, 80, 90
const_iterator, 80
const_pointer, 80
const_reference, 80
const_reverse iterator, 80
deque, 80
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difference type, 80

emplace, 80, 89

emplace_back, 80, 89

emplace_front, 80, 89

end, 80, 83, 84, 88, 88, 89

erase, 80, 89, 90

front, 80, 86, 86

get_stored alocator, 80, 83, 83

if, 89, 90

insert, 80, 88, 88, 88, 88

iterator, 80

pointer, 80

pop_back, 80, 88

pop_front, 80, 88

priv_erase last_n, 80, 90

push_back, 80, 87, 87

push_front, 80, 87, 88

rbegin, 80, 84, 84

reference, 80

rend, 80, 84, 84

resize, 80, 89, 89

reverse iterator, 80

shrink_to _fit, 80, 90

size type, 80

stored_allocator_type, 80

swap, 80, 87

value _type, 80
Classtemplate flat_map

allocator_type, 92

at, 92, 98

begin, 92, 95, 95

clear, 92, 100

const_iterator, 92

const_pointer, 92

const_reference, 92

const_reverse iterator, 92

difference_type, 92

emplace, 92, 99

emplace_hint, 92, 100

end, 92, 95, 96, 100, 101, 101, 101, 101

erase, 92, 100, 100, 100

find, 92, 101, 101

flat_map, 92

get_stored alocator, 92, 95, 95

insert, 92, 98, 98, 98, 98, 99, 99, 99

iterator, 92

key compare, 92

key type, 92

lower_bound, 92, 101, 101

mapped_type, 92

pointer, 92

rbegin, 92, 96, 96

reference, 92

rend, 92, 96, 96

reserve, 92, 102

reverse iterator, 92

shrink_to_fit, 92, 100

size type, 92
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stored_allocator_type, 92
swap, 92, 98
upper_bound, 92, 101, 101
value_compare, 92
value _type, 92
Class template flat_multimap
allocator_type, 103
begin, 103, 106, 106
clear, 103, 110
const_iterator, 103
const_pointer, 103
const_reference, 103
const_reverse iterator, 103
difference_type, 103
emplace, 103, 109
emplace_hint, 103, 109
end, 103, 106, 106, 109, 110, 110, 111, 111
erase, 103, 109, 109, 110
find, 103, 110, 110
flat_multimap, 103
get_stored alocator, 103, 106, 106
insert, 103, 108, 108, 108, 108, 108, 108, 109
iterator, 103
key compare, 103
key type, 103
lower_bound, 103, 110, 110
mapped_type, 103
pointer, 103
rbegin, 103, 106, 107
reference, 103
rend, 103, 107, 107
reserve, 103, 111
reverse iterator, 103
shrink_to_fit, 103, 110
size type, 103
stored _allocator_type, 103
swap, 103, 107
upper_bound, 103, 111, 111
value_compare, 103
value type, 103
Classtemplate flat_multiset
allocator_type, 123
begin, 123, 126, 126
clear, 123, 130
const_iterator, 123
const_pointer, 123
const_reference, 123
const_reverse iterator, 123
difference_type, 123
emplace, 123, 129
emplace_hint, 123, 129
end, 123, 126, 126, 129, 130, 130, 131, 131
erase, 123, 129, 130, 130
find, 123, 130, 130
flat_multiset, 123
get_stored alocator, 123, 125, 126
insert, 123, 128, 128, 128, 128, 128, 128, 129, 129, 129
iterator, 123
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key compare, 123

key type, 123

lower_bound, 123, 131, 131

pointer, 123

rbegin, 123, 126, 127

reference, 123

rend, 123, 127, 127

reserve, 123, 131

reverse iterator, 123

shrink_to _fit, 123, 130

size type, 123

stored_allocator_type, 123

swap, 123, 128

upper_bound, 123, 131, 131

value_compare, 123

value type, 123
Classtemplate flat_set

allocator_type, 113

begin, 113, 116, 116

clear, 113, 120

const_iterator, 113

const_pointer, 113

const_reference, 113

const_reverse iterator, 113

difference type, 113

emplace, 113, 119

emplace_hint, 113, 120

end, 113, 116, 116, 120, 121, 121, 121, 121

erase, 113, 120, 120, 120

find, 113, 121, 121

flat_set, 113

get_stored alocator, 113, 116, 116

insert, 113, 118, 118, 118, 118, 119, 119, 119, 119, 119

iterator, 113

key compare, 113

key type, 113

lower_bound, 113, 121, 121

pointer, 113

rbegin, 113, 117, 117

reference, 113

rend, 113, 117, 117

reserve, 113, 122

reverse iterator, 113

shrink_to _fit, 113, 121

size type, 113

stored_allocator_type, 113

swap, 113, 118

upper_bound, 113, 121, 121

value_compare, 113

value type, 113
Classtemplate list

allocator_type, 133

assign, 133, 142, 142

back, 133, 140, 140

begin, 133, 136, 136

clear, 133, 136

const_pointer, 133

const_reference, 133
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const_reverse iterator, 133, 134
difference_type, 133
emplace, 133, 141
emplace_back, 133, 141
emplace front, 133, 141
end, 133, 137, 137
erase, 133, 142, 142
front, 133, 139, 140
get_stored alocator, 133, 136, 136
insert, 133, 140, 141, 141, 141
list, 133
merge, 133, 144, 144
pointer, 133
pop_back, 133, 139
pop_front, 133, 139
push_back, 133, 139, 139
push_front, 133, 138, 139
rbegin, 133, 137, 137
reference, 133
remove, 133, 143
remove if, 133, 144
rend, 133, 137, 137
resize, 133, 140, 140
reverse, 133, 143
size type, 133
sort, 133, 145, 145
splice, 133, 142, 143, 143, 143
stored_allocator_type, 133
swap, 133, 140
unique, 133, 144, 144
value type, 133, 134

Class template map
allocator_type, 147
at, 147, 152
begin, 147, 150, 150
clear, 147, 155
const_iterator, 147
const_pointer, 147
const_reference, 147
const_reverse iterator, 147
difference_type, 147
emplace, 147, 154
emplace_hint, 147, 154
end, 147, 150, 150, 154, 155, 155, 155, 156
erase, 147, 154, 154, 155
find, 147, 155, 155
get_stored alocator, 147, 150, 150
insert, 147, 152, 152, 152, 153, 153, 153, 153, 153, 153, 154, 154
iterator, 147
key compare, 147
key type, 147
lower_bound, 147, 155, 155
map, 147
mapped_type, 147
nonconst_impl_value type, 147
nonconst_value type, 147
pointer, 147
rbegin, 147, 150, 151
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reference, 147
rend, 147, 151, 151
reverse iterator, 147
size type, 147
stored_allocator_type, 147
swap, 147, 152
upper_bound, 147, 155, 156
value_compare, 147
value type, 147

Class template multimap
allocator_type, 157
begin, 157, 160, 160
clear, 157, 163
const_iterator, 157
const_pointer, 157
const_reference, 157
const_reverse iterator, 157
difference_type, 157
emplace, 157, 163
emplace_hint, 157, 163
end, 157, 160, 160, 163, 164, 164, 164, 164
erase, 157, 163, 163, 163
find, 157, 164, 164
get_stored alocator, 157, 160, 160
insert, 157, 161, 162, 162, 162, 162, 162, 162, 162, 163
iterator, 157
key compare, 157
key type, 157
lower_bound, 157, 164, 164
mapped_type, 157
multimap, 157
nonconst_impl_value type, 157
nonconst_value type, 157
pointer, 157
rbegin, 157, 160, 160
reference, 157
rend, 157, 161, 161
reverse iterator, 157
size type, 157
stored _allocator_type, 157
swap, 157, 161
upper_bound, 157, 164, 164
value_compare, 157
value type, 157

Class template multiset
allocator_type, 175
begin, 175, 178, 178
clear, 175, 182
const_iterator, 175
const_pointer, 175
const_reference, 175
const_reverse iterator, 175
difference type, 175
emplace, 175, 181
emplace_hint, 175, 181
end, 175, 178, 178, 181, 182, 182, 182, 183
erase, 175, 181, 181, 182
find, 175, 182, 182
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get_stored alocator, 175, 178, 178
insert, 175, 180, 180, 180, 180, 180, 181, 181, 181, 181
iterator, 175
key compare, 175
key type, 175
lower_bound, 175, 182, 182
multiset, 175
pointer, 175
rbegin, 175, 178, 178
reference, 175
rend, 175, 179, 179
reverse iterator, 175
size type, 175
stored_allocator_type, 175
swap, 175, 180
upper_bound, 175, 182, 183
value_compare, 175
value type, 175
Classtemplate set
allocator_type, 166
begin, 166, 169, 169
clear, 166, 173
const_iterator, 166
const_pointer, 166
const_reference, 166
const_reverse iterator, 166
difference_type, 166
emplace, 166, 172
emplace_hint, 166, 172
end, 166, 169, 169, 173, 173, 173, 174, 174
erase, 166, 173, 173, 173
find, 166, 173, 173
get_stored alocator, 166, 169, 169
insert, 166, 171, 171, 171, 171, 172, 172, 172, 172, 172
iterator, 166
key compare, 166
key type, 166
lower_bound, 166, 173, 174
pointer, 166
rbegin, 166, 169, 169
reference, 166
rend, 166, 170, 170
reverse iterator, 166
set, 166
size type, 166
stored_allocator_type, 166
swap, 166, 171
upper_bound, 166, 174, 174
value_compare, 166
value _type, 166
Classtemplate slist
allocator_type, 184
assign, 184, 187, 188
before begin, 184, 188, 188
begin, 184, 188, 188, 188, 188, 189
clear, 184, 194
const_pointer, 184
const_reference, 184
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difference type, 184

emplace, 184, 192

emplace_after, 184, 193

emplace front, 184, 192

end, 184, 188, 188, 193, 193

erase, 184, 193, 193

erase_after, 184, 193, 193

front, 184, 190, 190

get_stored alocator, 184, 187, 187
insert, 184, 192, 192, 192, 192
insert_after, 184, 191, 191, 191, 191
merge, 184, 197, 197

pointer, 184

pop_front, 184, 190

previous, 184, 190, 191
push_front, 184, 190, 190
reference, 184

remove, 184, 196

remove if, 184, 196

resize, 184, 194, 194

reverse, 184, 196

size type, 184

dlist, 184

sort, 184, 197, 197

splice, 184, 195, 195, 195
splice_after, 184, 194, 194, 194, 195
stored_allocator_type, 184

swap, 184, 189

unique, 184, 196, 196

value type, 184, 186

Class template stable vector

allocator_type, 199

assign, 199, 202, 202

at, 199, 206, 206

back, 199, 206, 207

begin, 199, 203, 203

clear, 199, 209

const_iterator, 199
const_pointer, 199
const_reference, 199
const_reverse iterator, 199
difference_type, 199

emplace, 199, 208
emplace_back, 199, 208

end, 199, 200, 203, 203, 207, 207, 208
erase, 199, 208, 208

front, 199, 206, 206
get_stored alocator, 199, 202, 202
insert, 199, 207, 207, 208, 208
iterator, 199

pointer, 199

pop_back, 199, 207
push_back, 199, 207, 207
rbegin, 199, 203, 203
reference, 199

rend, 199, 204, 204

reserve, 199, 205

resize, 199, 205, 205
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reverse iterator, 199
shrink_to_fit, 199, 209
size type, 199
stable vector, 199
stored_allocator_type, 199
swap, 199, 209
value type, 199
Class template vector
allocator_type, 234
assign, 234, 241, 242
at, 234, 240, 241
back, 234, 239, 239
begin, 234, 237, 237
clear, 234, 244
const_iterator, 234
const_pointer, 234
const_reference, 234
const_reverse iterator, 234
difference type, 234
emplace, 234, 242
emplace_back, 234, 242
end, 234, 237, 237, 242, 243, 243
erase, 234, 243, 244
front, 234, 239, 239
get_stored alocator, 234, 241, 241
insert, 234, 243, 243, 243, 243
iterator, 234
pointer, 234
pop_back, 234, 243
push_back, 234, 242, 242
rbegin, 234, 237, 238
reference, 234
rend, 234, 238, 238
reserve, 234, 241
resize, 234, 244, 244
reverse iterator, 234
shrink_to _fit, 234, 244
size type, 234
stored_allocator_type, 234
swap, 234, 242
value type, 234, 235
vector, 234
clear
Classtemplate basic_string, 212, 220
Class template deque, 80, 90
Classtemplate flat_map, 92, 100
Classtemplate flat_multimap, 103, 110
Classtemplate flat_muiltiset, 123, 130
Classtemplate flat_set, 113, 120
Classtemplate list, 133, 136
Class template map, 147, 155
Class template multimap, 157, 163
Class template multiset, 175, 182
Classtemplate set, 166, 173
Classtemplate slist, 184, 194
Class template stable vector, 199, 209
Class template vector, 234, 244
const_iterator
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Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113

Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166

Class template stable vector, 199
Class template vector, 234

const_pointer

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133

Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184

Class template stable vector, 199
Class template vector, 234

const_reference

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133

Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184

Class template stable vector, 199
Class template vector, 234

const_reverse iterator

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133, 134
Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166

Class template stable vector, 199
Class template vector, 234
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D

deque
Class template deque, 80

difference type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234

E

emplace
Class template deque, 80, 89
Classtemplate flat_map, 92, 99
Classtemplate flat_multimap, 103, 109
Classtemplate flat_multiset, 123, 129
Classtemplate flat_set, 113, 119
Classtemplate list, 133, 141
Class template map, 147, 154
Class template multimap, 157, 163
Class template multiset, 175, 181
Classtemplate set, 166, 172
Classtemplate slist, 184, 192
Classtemplate stable vector, 199, 208
Class template vector, 234, 242
emplace_after
Classtemplate slist, 184, 193
emplace_back
Class template deque, 80, 89
Classtemplate list, 133, 141
Classtemplate stable vector, 199, 208
Class template vector, 234, 242
emplace front
Class template deque, 80, 89
Classtemplate list, 133, 141
Classtemplate slist, 184, 192
emplace_hint
Classtemplate flat_map, 92, 100
Classtemplate flat_multimap, 103, 109
Classtemplate flat_multiset, 123, 129
Classtemplate flat_set, 113, 120
Class template map, 147, 154
Class template multimap, 157, 163
Class template multiset, 175, 181
Classtemplate set, 166, 172
end
Classtemplate basic_string, 212, 217, 217
Class template deque, 80, 83, 84, 88, 88, 89

28

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

Class template flat_map, 92, 95, 96, 100, 101, 101, 101, 101

Class template flat_multimap, 103, 106, 106, 109, 110, 110, 111, 111
Classtemplate flat_multiset, 123, 126, 126, 129, 130, 130, 131, 131

Classtemplate flat_set, 113, 116, 116, 120, 121, 121, 121, 121
Classtemplate list, 133, 137, 137
Class template map, 147, 150, 150, 154, 155, 155, 155, 156
Class template multimap, 157, 160, 160, 163, 164, 164, 164, 164
Class template multiset, 175, 178, 178, 181, 182, 182, 182, 183
Class template set, 166, 169, 169, 173, 173, 173, 174, 174
Classtemplate dlist, 184, 188, 188, 193, 193
Class template stable_vector, 199, 200, 203, 203, 207, 207, 208
Class template vector, 234, 237, 237, 242, 243, 243
stable vector, 9

erase
Classtemplate basic_string, 212, 225, 225, 225, 225
Class template deque, 80, 89, 90
Classtemplate flat_map, 92, 100, 100, 100
Classtemplate flat_multimap, 103, 109, 109, 110
Classtemplate flat_multiset, 123, 129, 130, 130
Classtemplate flat_set, 113, 120, 120, 120
Classtemplate list, 133, 142, 142
Class template map, 147, 154, 154, 155
Class template multimap, 157, 163, 163, 163
Class template multiset, 175, 181, 181, 182
Class template set, 166, 173, 173, 173
Classtemplate slist, 184, 193, 193
Class template stable vector, 199, 208, 208
Class template vector, 234, 243, 244
flat_(multi)map/set associative containers, 10

erase_after
Classtemplate slist, 184, 193, 193

F
find
Classtemplate basic_string, 212, 228, 228, 228, 228
Classtemplate flat_map, 92, 101, 101
Class template flat_multimap, 103, 110, 110
Classtemplate flat_multiset, 123, 130, 130
Classtemplate flat_set, 113, 121, 121
Class template map, 147, 155, 155
Class template multimap, 157, 164, 164
Class template multiset, 175, 182, 182
Classtemplate set, 166, 173, 173
flat_(multi)map/set associative containers
erase, 10
flat_map
Classtemplate flat_map, 92
flat_multimap
Classtemplate flat_multimap, 103
flat_multiset
Classtemplate flat_multiset, 123
flat_set
Classtemplate flat_set, 113
front
Class template deque, 80, 86, 86
Classtemplate list, 133, 139, 140
Class template slist, 184, 190, 190
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Class template stable vector, 199, 206, 206
Class template vector, 234, 239, 239

G

getline
Header < boost/container/string.hpp >, 210
get_stored alocator
Classtemplate basic_string, 212, 218, 219
Class template deque, 80, 83, 83
Classtemplate flat_map, 92, 95, 95
Class template flat_multimap, 103, 106, 106
Classtemplate flat_multiset, 123, 125, 126
Classtemplate flat_set, 113, 116, 116
Classtemplate list, 133, 136, 136
Class template map, 147, 150, 150
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Class template set, 166, 169, 169
Classtemplate slist, 184, 187, 187
Classtemplate stable vector, 199, 202, 202
Class template vector, 234, 241, 241

H

hash_value
Header < boost/container/string.hpp >, 210

Header < boost/container/deque.hpp >
swap, 79

Header < boost/container/flat_map.hpp >
swap, 91

Header < boost/container/flat_set.hpp >
swap, 112

Header < boost/container/list.hpp >
swap, 132

Header < boost/container/map.hpp >
swap, 146

Header < boost/container/set.hpp >
swap, 165

Header < boost/container/dlist.hpp >
swap, 183

Header < boost/container/stable vector.hpp >
swap, 198

Header < boost/container/string.hpp >
getline, 210
hash_value, 210
string, 210
swap, 210
wstring, 210

Header < boost/container/vector.hpp >
swap, 233

I
if
Class template deque, 89, 90
insert
Classtemplate basic_string, 212, 223, 223, 223, 223, 224, 224, 224, 224, 224, 224, 224, 224, 224
Class template deque, 80, 88, 88, 88, 88
Class template flat_map, 92, 98, 98, 98, 98, 99, 99, 99
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Class template flat_multimap, 103, 108, 108, 108, 108, 108, 108, 109
Class template flat_multiset, 123, 128, 128, 128, 128, 128, 128, 129, 129, 129
Classtemplate flat_set, 113, 118, 118, 118, 118, 119, 119, 119, 119, 119
Classtemplate list, 133, 140, 141, 141, 141
Class template map, 147, 152, 152, 152, 153, 153, 153, 153, 153, 153, 154, 154
Class template multimap, 157, 161, 162, 162, 162, 162, 162, 162, 162, 163
Class template multiset, 175, 180, 180, 180, 180, 180, 181, 181, 181, 181
Class template set, 166, 171, 171, 171, 171, 172, 172, 172, 172, 172
Classtemplate slist, 184, 192, 192, 192, 192
Class template stable vector, 199, 207, 207, 208, 208
Class template vector, 234, 243, 243, 243, 243
insert_after
Classtemplate slist, 184, 191, 191, 191, 191
iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Class template stable vector, 199
Class template vector, 234
vector < bool >, 13

K

key_compare
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166

key type
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166

L

list
Classtemplate list, 133

lower_bound
Classtemplate flat_map, 92, 101, 101
Classtemplate flat_multimap, 103, 110, 110
Classtemplate flat_multiset, 123, 131, 131
Classtemplate flat_set, 113, 121, 121
Classtemplate map, 147, 155, 155
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Class template multimap, 157, 164, 164
Class template multiset, 175, 182, 182
Classtemplate set, 166, 173, 174

M

map

Class template map, 147
mapped_type

Classtemplate flat_map, 92

Class template flat_multimap, 103

Class template map, 147

Class template multimap, 157
merge

Classtemplate list, 133, 144, 144

Classtemplate slist, 184, 197, 197
multimap

Class template multimap, 157
multiset

Classtemplate multiset, 175

N

nonconst_impl_value type
Classtemplate map, 147
Class template multimap, 157

nonconst_value_type
Classtemplate map, 147
Class template multimap, 157

O
ordered_range impl_t

Struct ordered_range_impl_t, 78
ordered_unique range impl_t

Struct ordered_unique range impl_t, 78

P
pointer
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Class template vector, 234
pop_back
Classtemplate basic_string, 212, 225
Class template deque, 80, 88
Classtemplate list, 133, 139
Classtemplate stable vector, 199, 207
Class template vector, 234, 243
pop_front
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Class template deque, 80, 88

Classtemplate list, 133, 139

Classtemplate dlist, 184, 190
previous

Classtemplate slist, 184, 190, 191
priv_erase last n

Class template deque, 80, 90
push_back

Classtemplate basic_string, 212, 222

Class template deque, 80, 87, 87

Classtemplate list, 133, 139, 139

Class template stable vector, 199, 207, 207

Class template vector, 234, 242, 242
push_front

Class template deque, 80, 87, 88

Classtemplate list, 133, 138, 139

Classtemplate slist, 184, 190, 190

R

rbegin
Classtemplate basic_string, 212, 217, 218
Class template deque, 80, 84, 84
Classtemplate flat_map, 92, 96, 96
Classtemplate flat_multimap, 103, 106, 107
Classtemplate flat_multiset, 123, 126, 127
Classtemplate flat_set, 113, 117, 117
Classtemplate list, 133, 137, 137
Class template map, 147, 150, 151
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Class template set, 166, 169, 169
Class template stable_vector, 199, 203, 203
Class template vector, 234, 237, 238

reference
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Class template vector, 234

remove
Classtemplate list, 133, 143
Classtemplate slist, 184, 196

remove_if
Classtemplate list, 133, 144
Classtemplate slist, 184, 196

rend
Classtemplate basic_string, 212, 218, 218
Class template deque, 80, 84, 84
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Classtemplate flat_map, 92, 96, 96
Classtemplate flat_multimap, 103, 107, 107
Classtemplate flat_multiset, 123, 127, 127
Classtemplate flat_set, 113, 117, 117
Classtemplate list, 133, 137, 137
Class template map, 147, 151, 151
Class template multimap, 157, 161, 161
Class template multiset, 175, 179, 179
Class template set, 166, 170, 170
Classtemplate stable vector, 199, 204, 204
Class template vector, 234, 238, 238
replace
Classtemplate basic_string, 212, 225, 225, 226, 226, 226, 226, 226, 226, 226, 226, 227, 227, 227, 227, 227, 227, 227, 227
reserve
Classtemplate basic_string, 212, 220
Classtemplate flat_map, 92, 102
Classtemplate flat_multimap, 103, 111
Classtemplate flat_muiltiset, 123, 131
Classtemplate flat_set, 113, 122
Classtemplate stable vector, 199, 205
Class template vector, 234, 241
resize
Classtemplate basic_string, 212, 219, 219
Class template deque, 80, 89, 89
Classtemplate list, 133, 140, 140
Classtemplate slist, 184, 194, 194
Class template stable vector, 199, 205, 205
Class template vector, 234, 244, 244
reverse
Classtemplate list, 133, 143
Classtemplate dlist, 184, 196
reverse iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Class template stable vector, 199
Class template vector, 234
rfind
Classtemplate basic_string, 212, 229, 229, 229, 229

S

set
Classtemplate set, 166

shrink_to_fit
Classtemplate basic_string, 212, 220
Class template deque, 80, 90
Classtemplate flat_map, 92, 100
Class template flat_multimap, 103, 110
Classtemplate flat_multiset, 123, 130
Classtemplate flat_set, 113, 121
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Class template stable vector, 199, 209

Class template vector, 234, 244
size type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234
slist
Classtemplate dlist, 184
splice after, 11
sort
Classtemplate list, 133, 145, 145
Classtemplate slist, 184, 197, 197

splice

Classtemplate list, 133, 142, 143, 143, 143
Classtemplate slist, 184, 195, 195, 195

splice_after

Classtemplate slist, 184, 194, 194, 194, 195

dist, 11

stable vector
Class template stable vector, 199
end, 9

stored_allocator_type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234

string

Header < boost/container/string.hpp >, 210

Type definition string, 233

Struct ordered_range_impl_t
ordered_range impl_t, 78

Struct ordered_unique range impl_t
ordered_unique range impl_t, 78

swap
Classtemplate basic_string, 212, 228
Class template deque, 80, 87
Classtemplate flat_map, 92, 98
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Classtemplate flat_multimap, 103, 107
Classtemplate flat_muiltiset, 123, 128
Classtemplate flat_set, 113, 118
Classtemplate list, 133, 140

Class template map, 147, 152

Class template multimap, 157, 161

Class template multiset, 175, 180
Classtemplate set, 166, 171

Classtemplate dlist, 184, 189

Class template stable vector, 199, 209

Class template vector, 234, 242

Header < boost/container/deque.hpp >, 79
Header < boost/container/flat_map.hpp >, 91
Header < boost/container/flat_set.hpp >, 112
Header < boost/container/list.hpp >, 132
Header < boost/container/map.hpp >, 146
Header < boost/container/set.hpp >, 165
Header < boost/container/dist.hpp >, 183
Header < boost/container/stable vector.hpp >, 198
Header < boost/container/string.hpp >, 210
Header < boost/container/vector.hpp >, 233

T
traits_type

Classtemplate basic_string, 212
Type definition string

string, 233
Type definition wstring

wstring, 233

U

unique
Classtemplate list, 133, 144, 144
Classtemplate dlist, 184, 196, 196

upper_bound
Classtemplate flat_map, 92, 101, 101
Classtemplate flat_multimap, 103, 111, 111
Classtemplate flat_multiset, 123, 131, 131
Classtemplate flat_set, 113, 121, 121
Classtemplate map, 147, 155, 156
Class template multimap, 157, 164, 164
Class template multiset, 175, 182, 183
Classtemplate set, 166, 174, 174

\%

value_compare
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166

value type
Classtemplate basic_string, 212
Class template deque, 80
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Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133, 134
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184, 186
Class template stable vector, 199
Class template vector, 234, 235
vector
Class template vector, 234
vector < bool >
iterator, 13

W

wstring
Header < boost/container/string.hpp >, 210
Type definition wstring, 233

Typedef Index
A

alocator_type
Classtemplate basic_string, 212, 215
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable_vector, 199
Classtemplate vector, 234
append
Classtemplate basic_string, 212, 221, 221, 221, 221, 221, 221, 221, 222, 222, 222, 222, 222, 222, 222
assign
Classtemplate basic_string, 212, 222, 222, 222, 223, 223, 223, 223, 223, 223, 223, 223, 223
Class template deque, 80, 87, 87
Classtemplatelist, 133, 142, 142
Class template dlist, 184, 187, 188
Classtemplate stable vector, 199, 202, 202
Classtemplate vector, 234, 241, 242

Classtemplate basic_string, 212, 221, 221
Class template deque, 80, 85, 85
Classtemplate flat_map, 92, 98

Class template map, 147, 152

Class template stable_vector, 199, 206, 206
Class template vector, 234, 240, 241
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B

back

Class template deque, 80, 86, 86
Classtemplate list, 133, 140, 140

Class template stable vector, 199, 206, 207
Class template vector, 234, 239, 239

basic_string

Classtemplate basic_string, 212

before begin

Classtemplate slist, 184, 188, 188

begin

C

Classtemplate basic_string, 212, 214, 217, 217
Class template deque, 80, 83, 83
Classtemplate flat_map, 92, 95, 95

Class template flat_multimap, 103, 106, 106
Classtemplate flat_multiset, 123, 126, 126
Classtemplate flat_set, 113, 116, 116
Classtemplate list, 133, 136, 136

Class template map, 147, 150, 150

Class template multimap, 157, 160, 160

Class template multiset, 175, 178, 178

Class template set, 166, 169, 169

Class template slist, 184, 188, 188, 188, 188, 189
Class template stable vector, 199, 203, 203
Class template vector, 234, 237, 237

Class template basic_string

alocator_type, 212, 215

append, 212, 221, 221, 221, 221, 221, 221, 221, 222, 222, 222, 222, 222, 222, 222
assign, 212, 222, 222, 222, 223, 223, 223, 223, 223, 223, 223, 223, 223

at, 212, 221, 221

basic_string, 212

begin, 212, 214, 217, 217

clear, 212, 220

const_iterator, 212

const_pointer, 212

const_reference, 212

const_reverse iterator, 212

difference_type, 212

end, 212, 217, 217

erase, 212, 225, 225, 225, 225

find, 212, 228, 228, 228, 228

get_stored alocator, 212, 218, 219

insert, 212, 223, 223, 223, 223, 224, 224, 224, 224, 224, 224, 224, 224, 224
iterator, 212

pointer, 212

pop_back, 212, 225

push_back, 212, 222

rbegin, 212, 217, 218

reference, 212

rend, 212, 218, 218

replace, 212, 225, 225, 226, 226, 226, 226, 226, 226, 226, 226, 227, 227, 227, 227, 227, 227, 227, 227
reserve, 212, 220

resize, 212, 219, 219

reverse iterator, 212

rfind, 212, 229, 229, 229, 229
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shrink_to_fit, 212, 220
size type, 212
stored_allocator_type, 212
swap, 212, 228
traits_type, 212
value type, 212

Class template deque
allocator_type, 80
assign, 80, 87, 87
at, 80, 85, 85
back, 80, 86, 86
begin, 80, 83, 83
clear, 80, 90
const_iterator, 80
const_pointer, 80
const_reference, 80
const_reverse iterator, 80
deque, 80
difference type, 80
emplace, 80, 89
emplace_back, 80, 89
emplace_front, 80, 89
end, 80, 83, 84, 88, 88, 89
erase, 80, 89, 90
front, 80, 86, 86
get_stored alocator, 80, 83, 83
if, 89, 90
insert, 80, 88, 88, 88, 88
iterator, 80
pointer, 80
pop_back, 80, 88
pop_front, 80, 88
priv_erase last_n, 80, 90
push_back, 80, 87, 87
push_front, 80, 87, 88
rbegin, 80, 84, 84
reference, 80
rend, 80, 84, 84
resize, 80, 89, 89
reverse iterator, 80
shrink_to _fit, 80, 90
size type, 80
stored_allocator_type, 80
swap, 80, 87
value _type, 80

Classtemplate flat_map
allocator_type, 92
at, 92, 98
begin, 92, 95, 95
clear, 92, 100
const_iterator, 92
const_pointer, 92
const_reference, 92
const_reverse iterator, 92
difference type, 92
emplace, 92, 99
emplace_hint, 92, 100
end, 92, 95, 96, 100, 101, 101, 101, 101
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erase, 92, 100, 100, 100

find, 92, 101, 101

flat_map, 92

get_stored alocator, 92, 95, 95

insert, 92, 98, 98, 98, 98, 99, 99, 99

iterator, 92

key compare, 92

key type, 92

lower_bound, 92, 101, 101

mapped_type, 92

pointer, 92

rbegin, 92, 96, 96

reference, 92

rend, 92, 96, 96

reserve, 92, 102

reverse iterator, 92

shrink_to _fit, 92, 100

size type, 92

stored_allocator_type, 92

swap, 92, 98

upper_bound, 92, 101, 101

value_compare, 92

value _type, 92
Classtemplate flat_multimap

allocator_type, 103

begin, 103, 106, 106

clear, 103, 110

const_iterator, 103

const_pointer, 103

const_reference, 103

const_reverse iterator, 103

difference_type, 103

emplace, 103, 109

emplace_hint, 103, 109

end, 103, 106, 106, 109, 110, 110, 111, 111

erase, 103, 109, 109, 110

find, 103, 110, 110

flat_multimap, 103

get_stored alocator, 103, 106, 106

insert, 103, 108, 108, 108, 108, 108, 108, 109

iterator, 103

key compare, 103

key type, 103

lower_bound, 103, 110, 110

mapped_type, 103

pointer, 103

rbegin, 103, 106, 107

reference, 103

rend, 103, 107, 107

reserve, 103, 111

reverse iterator, 103

shrink_to_fit, 103, 110

size type, 103

stored_allocator_type, 103

swap, 103, 107

upper_bound, 103, 111, 111

value_compare, 103

value type, 103
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Classtemplate flat_multiset
allocator_type, 123
begin, 123, 126, 126
clear, 123, 130
const_iterator, 123
const_pointer, 123
const_reference, 123
const_reverse iterator, 123
difference_type, 123
emplace, 123, 129
emplace_hint, 123, 129
end, 123, 126, 126, 129, 130, 130, 131, 131
erase, 123, 129, 130, 130
find, 123, 130, 130
flat_multiset, 123
get_stored alocator, 123, 125, 126
insert, 123, 128, 128, 128, 128, 128, 128, 129, 129, 129
iterator, 123
key compare, 123
key type, 123
lower_bound, 123, 131, 131
pointer, 123
rbegin, 123, 126, 127
reference, 123
rend, 123, 127, 127
reserve, 123, 131
reverse iterator, 123
shrink_to _fit, 123, 130
size type, 123
stored_allocator_type, 123
swap, 123, 128
upper_bound, 123, 131, 131
value_compare, 123
value type, 123

Classtemplate flat_set
allocator_type, 113
begin, 113, 116, 116
clear, 113, 120
const_iterator, 113
const_pointer, 113
const_reference, 113
const_reverse iterator, 113
difference type, 113
emplace, 113, 119
emplace_hint, 113, 120
end, 113, 116, 116, 120, 121, 121, 121, 121
erase, 113, 120, 120, 120
find, 113, 121, 121
flat_set, 113
get_stored alocator, 113, 116, 116
insert, 113, 118, 118, 118, 118, 119, 119, 119, 119, 119
iterator, 113
key compare, 113
key type, 113
lower_bound, 113, 121, 121
pointer, 113
rbegin, 113, 117, 117
reference, 113
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rend, 113, 117, 117

reserve, 113, 122

reverse iterator, 113
shrink_to _fit, 113, 121

size type, 113
stored_allocator_type, 113
swap, 113, 118
upper_bound, 113, 121, 121
value_compare, 113

value type, 113

Classtemplate list

allocator_type, 133
assign, 133, 142, 142
back, 133, 140, 140
begin, 133, 136, 136
clear, 133, 136
const_pointer, 133
const_reference, 133
const_reverse iterator, 133, 134
difference_type, 133
emplace, 133, 141
emplace_back, 133, 141
emplace front, 133, 141
end, 133, 137, 137
erase, 133, 142, 142
front, 133, 139, 140

get_stored alocator, 133, 136, 136

insert, 133, 140, 141, 141, 141
list, 133

merge, 133, 144, 144
pointer, 133

pop_back, 133, 139
pop_front, 133, 139
push_back, 133, 139, 139
push_front, 133, 138, 139
rbegin, 133, 137, 137
reference, 133

remove, 133, 143
remove if, 133, 144

rend, 133, 137, 137

resize, 133, 140, 140
reverse, 133, 143

size type, 133

sort, 133, 145, 145

splice, 133, 142, 143, 143, 143
stored_allocator_type, 133
swap, 133, 140

unique, 133, 144, 144

value type, 133, 134

Class template map

allocator_type, 147

at, 147, 152

begin, 147, 150, 150

clear, 147, 155
const_iterator, 147
const_pointer, 147
const_reference, 147
const_reverse iterator, 147
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difference_type, 147
emplace, 147, 154
emplace_hint, 147, 154
end, 147, 150, 150, 154, 155, 155, 155, 156
erase, 147, 154, 154, 155
find, 147, 155, 155
get_stored alocator, 147, 150, 150
insert, 147, 152, 152, 152, 153, 153, 153, 153, 153, 153, 154, 154
iterator, 147
key compare, 147
key type, 147
lower_bound, 147, 155, 155
map, 147
mapped_type, 147
nonconst_impl_value type, 147
nonconst_value type, 147
pointer, 147
rbegin, 147, 150, 151
reference, 147
rend, 147, 151, 151
reverse iterator, 147
size type, 147
stored_allocator_type, 147
swap, 147, 152
upper_bound, 147, 155, 156
value_compare, 147
value type, 147
Class template multimap
allocator_type, 157
begin, 157, 160, 160
clear, 157, 163
const_iterator, 157
const_pointer, 157
const_reference, 157
const_reverse iterator, 157
difference_type, 157
emplace, 157, 163
emplace_hint, 157, 163
end, 157, 160, 160, 163, 164, 164, 164, 164
erase, 157, 163, 163, 163
find, 157, 164, 164
get_stored alocator, 157, 160, 160
insert, 157, 161, 162, 162, 162, 162, 162, 162, 162, 163
iterator, 157
key compare, 157
key type, 157
lower_bound, 157, 164, 164
mapped_type, 157
multimap, 157
nonconst_impl_value type, 157
nonconst_value type, 157
pointer, 157
rbegin, 157, 160, 160
reference, 157
rend, 157, 161, 161
reverse iterator, 157
size type, 157
stored_allocator_type, 157
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swap, 157, 161
upper_bound, 157, 164, 164
value_compare, 157
value type, 157

Class template multiset
allocator_type, 175
begin, 175, 178, 178
clear, 175, 182
const_iterator, 175
const_pointer, 175
const_reference, 175
const_reverse iterator, 175
difference type, 175
emplace, 175, 181
emplace_hint, 175, 181
end, 175, 178, 178, 181, 182, 182, 182, 183
erase, 175, 181, 181, 182
find, 175, 182, 182
get_stored alocator, 175, 178, 178
insert, 175, 180, 180, 180, 180, 180, 181, 181, 181, 181
iterator, 175
key compare, 175
key type, 175
lower_bound, 175, 182, 182
multiset, 175
pointer, 175
rbegin, 175, 178, 178
reference, 175
rend, 175, 179, 179
reverse iterator, 175
size type, 175
stored _allocator_type, 175
swap, 175, 180
upper_bound, 175, 182, 183
value_compare, 175
value type, 175

Class template set
allocator_type, 166
begin, 166, 169, 169
clear, 166, 173
const_iterator, 166
const_pointer, 166
const_reference, 166
const_reverse iterator, 166
difference_type, 166
emplace, 166, 172
emplace_hint, 166, 172
end, 166, 169, 169, 173, 173, 173, 174, 174
erase, 166, 173, 173, 173
find, 166, 173, 173
get_stored alocator, 166, 169, 169
insert, 166, 171, 171, 171, 171, 172, 172, 172, 172, 172
iterator, 166
key compare, 166
key type, 166
lower_bound, 166, 173, 174
pointer, 166
rbegin, 166, 169, 169
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reference, 166

rend, 166, 170, 170

reverse iterator, 166

set, 166

size type, 166

stored_allocator_type, 166

swap, 166, 171

upper_bound, 166, 174, 174

value_compare, 166

value _type, 166
Classtemplate slist

allocator_type, 184

assign, 184, 187, 188

before begin, 184, 188, 188

begin, 184, 188, 188, 188, 188, 189

clear, 184, 194

const_pointer, 184

const_reference, 184

difference type, 184

emplace, 184, 192

emplace_after, 184, 193

emplace front, 184, 192

end, 184, 188, 188, 193, 193

erase, 184, 193, 193

erase_after, 184, 193, 193

front, 184, 190, 190

get_stored alocator, 184, 187, 187

insert, 184, 192, 192, 192, 192

insert_after, 184, 191, 191, 191, 191

merge, 184, 197, 197

pointer, 184

pop_front, 184, 190

previous, 184, 190, 191

push_front, 184, 190, 190

reference, 184

remove, 184, 196

remove if, 184, 196

resize, 184, 194, 194

reverse, 184, 196

size type, 184

dlist, 184

sort, 184, 197, 197

splice, 184, 195, 195, 195

splice_after, 184, 194, 194, 194, 195

stored_allocator_type, 184

swap, 184, 189

unique, 184, 196, 196

value type, 184, 186
Classtemplate stable vector

allocator_type, 199

assign, 199, 202, 202

at, 199, 206, 206

back, 199, 206, 207

begin, 199, 203, 203

clear, 199, 209

const_iterator, 199

const_pointer, 199

const_reference, 199
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const_reverse iterator, 199
difference_type, 199

emplace, 199, 208
emplace_back, 199, 208

end, 199, 200, 203, 203, 207, 207, 208
erase, 199, 208, 208

front, 199, 206, 206
get_stored alocator, 199, 202, 202
insert, 199, 207, 207, 208, 208
iterator, 199

pointer, 199

pop_back, 199, 207
push_back, 199, 207, 207
rbegin, 199, 203, 203
reference, 199

rend, 199, 204, 204

reserve, 199, 205

resize, 199, 205, 205

reverse iterator, 199
shrink_to_fit, 199, 209

size type, 199

stable vector, 199
stored_allocator_type, 199
swap, 199, 209

value type, 199

Class template vector

allocator_type, 234

assign, 234, 241, 242

at, 234, 240, 241

back, 234, 239, 239

begin, 234, 237, 237

clear, 234, 244
const_iterator, 234
const_pointer, 234
const_reference, 234
const_reverse iterator, 234
difference type, 234
emplace, 234, 242
emplace_back, 234, 242
end, 234, 237, 237, 242, 243, 243
erase, 234, 243, 244

front, 234, 239, 239
get_stored alocator, 234, 241, 241
insert, 234, 243, 243, 243, 243
iterator, 234

pointer, 234

pop_back, 234, 243
push_back, 234, 242, 242
rbegin, 234, 237, 238
reference, 234

rend, 234, 238, 238
reserve, 234, 241

resize, 234, 244, 244
reverse iterator, 234
shrink_to _fit, 234, 244
size type, 234
stored_allocator_type, 234
swap, 234, 242
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value type, 234, 235
vector, 234

clear

Classtemplate basic_string, 212, 220
Class template deque, 80, 90
Classtemplate flat_map, 92, 100
Classtemplate flat_multimap, 103, 110
Classtemplate flat_muiltiset, 123, 130
Classtemplate flat_set, 113, 120
Classtemplate list, 133, 136

Class template map, 147, 155

Class template multimap, 157, 163
Class template multiset, 175, 182
Classtemplate set, 166, 173
Classtemplate slist, 184, 194
Classtemplate stable vector, 199, 209
Class template vector, 234, 244

const_iterator

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166

Class template stable vector, 199
Class template vector, 234

const_pointer

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133

Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184

Class template stable vector, 199
Class template vector, 234

const_reference

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133

Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
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Class template stable vector, 199
Class template vector, 234
const_reverse iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133, 134
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Class template stable vector, 199
Class template vector, 234

D

deque
Class template deque, 80

difference type
Class template basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Class template vector, 234

E

emplace
Class template deque, 80, 89
Classtemplate flat_map, 92, 99
Classtemplate flat_multimap, 103, 109
Classtemplate flat_multiset, 123, 129
Classtemplate flat_set, 113, 119
Classtemplate list, 133, 141
Classtemplate map, 147, 154
Class template multimap, 157, 163
Class template multiset, 175, 181
Classtemplate set, 166, 172
Classtemplate dlist, 184, 192
Classtemplate stable vector, 199, 208
Classtemplate vector, 234, 242
emplace_after
Classtemplate dlist, 184, 193
emplace_back
Class template deque, 80, 89
Classtemplate list, 133, 141
Classtemplate stable vector, 199, 208
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Class template vector, 234, 242

emplace front

Class template deque, 80, 89
Classtemplate list, 133, 141
Classtemplate dlist, 184, 192

emplace_hint

Classtemplate flat_map, 92, 100

Class template flat_multimap, 103, 109
Classtemplate flat_muiltiset, 123, 129
Classtemplate flat_set, 113, 120

Class template map, 147, 154

Class template multimap, 157, 163
Class template multiset, 175, 181
Classtemplate set, 166, 172

end

Classtemplate basic_string, 212, 217, 217

Class template deque, 80, 83, 84, 88, 88, 89

Class template flat_map, 92, 95, 96, 100, 101, 101, 101, 101

Class template flat_multimap, 103, 106, 106, 109, 110, 110, 111, 111
Class template flat_multiset, 123, 126, 126, 129, 130, 130, 131, 131
Classtemplate flat_set, 113, 116, 116, 120, 121, 121, 121, 121
Classtemplate list, 133, 137, 137

Class template map, 147, 150, 150, 154, 155, 155, 155, 156

Class template multimap, 157, 160, 160, 163, 164, 164, 164, 164
Class template multiset, 175, 178, 178, 181, 182, 182, 182, 183
Class template set, 166, 169, 169, 173, 173, 173, 174, 174

Class template slist, 184, 188, 188, 193, 193

Class template stable_vector, 199, 200, 203, 203, 207, 207, 208
Class template vector, 234, 237, 237, 242, 243, 243

stable vector, 9

erase

Classtemplate basic_string, 212, 225, 225, 225, 225
Class template deque, 80, 89, 90

Classtemplate flat_map, 92, 100, 100, 100
Classtemplate flat_multimap, 103, 109, 109, 110
Class template flat_multiset, 123, 129, 130, 130
Class template flat_set, 113, 120, 120, 120
Classtemplate list, 133, 142, 142

Class template map, 147, 154, 154, 155

Class template multimap, 157, 163, 163, 163
Class template multiset, 175, 181, 181, 182
Class template set, 166, 173, 173, 173
Classtemplate slist, 184, 193, 193

Class template stable vector, 199, 208, 208

Class template vector, 234, 243, 244
flat_(multi)map/set associative containers, 10

erase_after

Classtemplate slist, 184, 193, 193

find

Classtemplate basic_string, 212, 228, 228, 228, 228
Classtemplate flat_map, 92, 101, 101

Class template flat_multimap, 103, 110, 110
Classtemplate flat_multiset, 123, 130, 130
Classtemplate flat_set, 113, 121, 121

Class template map, 147, 155, 155
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Class template multimap, 157, 164, 164
Class template multiset, 175, 182, 182
Class template set, 166, 173, 173
flat_(multi)map/set associative containers
erase, 10
flat_map
Classtemplate flat_map, 92
flat_multimap
Class template flat_multimap, 103
flat_multiset
Classtemplate flat_multiset, 123
flat_set
Classtemplate flat_set, 113
front
Class template deque, 80, 86, 86
Classtemplate list, 133, 139, 140
Classtemplate slist, 184, 190, 190
Class template stable vector, 199, 206, 206
Class template vector, 234, 239, 239

G

getline
Header < boost/container/string.hpp >, 210
get_stored alocator
Classtemplate basic_string, 212, 218, 219
Class template deque, 80, 83, 83
Classtemplate flat_map, 92, 95, 95
Class template flat_multimap, 103, 106, 106
Classtemplate flat_multiset, 123, 125, 126
Classtemplate flat_set, 113, 116, 116
Classtemplate list, 133, 136, 136
Class template map, 147, 150, 150
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Class template set, 166, 169, 169
Classtemplate slist, 184, 187, 187
Classtemplate stable vector, 199, 202, 202
Class template vector, 234, 241, 241

H

hash_value
Header < boost/container/string.hpp >, 210
Header < boost/container/deque.hpp >
swap, 79
Header < boost/container/flat_map.hpp >
swap, 91
Header < boost/container/flat_set.hpp >
swap, 112
Header < boost/container/list.hpp >
swap, 132
Header < boost/container/map.hpp >
swap, 146
Header < boost/container/set.hpp >
swap, 165
Header < boost/container/dlist.hpp >
swap, 183
Header < boost/container/stable vector.hpp >
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swap, 198
Header < boost/container/string.hpp >
getline, 210
hash_value, 210
string, 210
swap, 210
wstring, 210
Header < boost/container/vector.hpp >
swap, 233

I
if
Class template deque, 89, 90
insert
Classtemplate basic_string, 212, 223, 223, 223, 223, 224, 224, 224, 224, 224, 224, 224, 224, 224
Class template deque, 80, 88, 88, 88, 88
Class template flat_map, 92, 98, 98, 98, 98, 99, 99, 99
Classtemplate flat_multimap, 103, 108, 108, 108, 108, 108, 108, 109
Classtemplate flat_multiset, 123, 128, 128, 128, 128, 128, 128, 129, 129, 129
Classtemplateflat_set, 113, 118, 118, 118, 118, 119, 119, 119, 119, 119
Classtemplate list, 133, 140, 141, 141, 141
Class template map, 147, 152, 152, 152, 153, 153, 153, 153, 153, 153, 154, 154
Class template multimap, 157, 161, 162, 162, 162, 162, 162, 162, 162, 163
Class template multiset, 175, 180, 180, 180, 180, 180, 181, 181, 181, 181
Classtemplate set, 166, 171, 171, 171, 171, 172,172,172, 172, 172
Classtemplate slist, 184, 192, 192, 192, 192
Classtemplate stable vector, 199, 207, 207, 208, 208
Classtemplate vector, 234, 243, 243, 243, 243
insert_after
Classtemplate slist, 184, 191, 191, 191, 191
iterator
Class template basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate stable vector, 199
Class template vector, 234
vector < bool >, 13

K

key _compare
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166

key type
Classtemplate flat_map, 92

51

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Container

Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113

Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166

L

list
Classtemplate list, 133

lower_bound
Classtemplate flat_map, 92, 101, 101
Classtemplate flat_multimap, 103, 110, 110
Classtemplate flat_multiset, 123, 131, 131
Classtemplate flat_set, 113, 121, 121
Class template map, 147, 155, 155
Class template multimap, 157, 164, 164
Classtemplate multiset, 175, 182, 182
Classtemplate set, 166, 173, 174

M

map

Classtemplate map, 147
mapped_type

Classtemplate flat_map, 92

Classtemplate flat_multimap, 103

Classtemplate map, 147

Class template multimap, 157
merge

Classtemplate list, 133, 144, 144

Classtemplate dlist, 184, 197, 197
multimap

Class template multimap, 157
multiset

Classtemplate multiset, 175

N

nonconst_impl_value type
Class template map, 147
Class template multimap, 157

nonconst_value type
Class template map, 147
Class template multimap, 157

O

ordered_range impl_t

Struct ordered_range impl_t, 78
ordered_unique_range_impl_t

Struct ordered_unique _range impl_t, 78

P

pointer
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
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Class template flat_multimap, 103

Classtemplate flat_multiset, 123

Classtemplate flat_set, 113

Classtemplate list, 133

Class template map, 147

Class template multimap, 157

Class template multiset, 175

Class template set, 166

Classtemplate dlist, 184

Class template stable vector, 199

Class template vector, 234
pop_back

Classtemplate basic_string, 212, 225

Class template deque, 80, 88

Classtemplate list, 133, 139

Class template stable vector, 199, 207

Class template vector, 234, 243
pop_front

Class template deque, 80, 88

Classtemplate list, 133, 139

Classtemplate dlist, 184, 190
previous

Classtemplate slist, 184, 190, 191
priv_erase last n

Class template deque, 80, 90
push_back

Classtemplate basic_string, 212, 222

Class template deque, 80, 87, 87

Classtemplate list, 133, 139, 139

Class template stable vector, 199, 207, 207

Class template vector, 234, 242, 242
push_front

Class template deque, 80, 87, 88

Classtemplate list, 133, 138, 139

Classtemplate slist, 184, 190, 190

R
rbegin
Classtemplate basic_string, 212, 217, 218
Class template deque, 80, 84, 84
Classtemplate flat_map, 92, 96, 96
Classtemplate flat_multimap, 103, 106, 107
Classtemplate flat_multiset, 123, 126, 127
Classtemplate flat_set, 113, 117, 117
Classtemplate list, 133, 137, 137
Class template map, 147, 150, 151
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Class template set, 166, 169, 169
Class template stable_vector, 199, 203, 203
Class template vector, 234, 237, 238
reference
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
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Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234
remove
Classtemplate list, 133, 143
Classtemplate dlist, 184, 196
remove _if
Classtemplate list, 133, 144
Classtemplate dlist, 184, 196
rend
Classtemplate basic_string, 212, 218, 218
Class template deque, 80, 84, 84
Classtemplate flat_map, 92, 96, 96
Classtemplate flat_multimap, 103, 107, 107
Classtemplate flat_multiset, 123, 127, 127
Classtemplate flat_set, 113, 117, 117
Classtemplate list, 133, 137, 137
Class template map, 147, 151, 151
Class template multimap, 157, 161, 161
Class template multiset, 175, 179, 179
Class template set, 166, 170, 170
Classtemplate stable vector, 199, 204, 204
Class template vector, 234, 238, 238
replace
Classtemplate basic_string, 212, 225, 225, 226, 226, 226, 226, 226, 226, 226, 226, 227, 227, 227, 227, 227, 227, 227, 227
reserve
Classtemplate basic_string, 212, 220
Classtemplate flat_map, 92, 102
Classtemplate flat_multimap, 103, 111
Classtemplate flat_muiltiset, 123, 131
Classtemplate flat_set, 113, 122
Classtemplate stable vector, 199, 205
Class template vector, 234, 241
resize
Classtemplate basic_string, 212, 219, 219
Class template deque, 80, 89, 89
Classtemplate list, 133, 140, 140
Classtemplate slist, 184, 194, 194
Class template stable vector, 199, 205, 205
Class template vector, 234, 244, 244
reverse
Classtemplate list, 133, 143
Classtemplate dlist, 184, 196
reverse iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
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Class template multiset, 175
Class template set, 166
Class template stable vector, 199
Class template vector, 234
rfind
Classtemplate basic_string, 212, 229, 229, 229, 229

S

set
Classtemplate set, 166

shrink_to_fit
Classtemplate basic_string, 212, 220
Class template deque, 80, 90
Classtemplate flat_map, 92, 100
Class template flat_multimap, 103, 110
Classtemplate flat_multiset, 123, 130
Classtemplate flat_set, 113, 121
Class template stable_vector, 199, 209
Class template vector, 234, 244

size type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Class template vector, 234

slist
Classtemplate dlist, 184
splice after, 11

sort
Classtemplate list, 133, 145, 145
Classtemplate slist, 184, 197, 197

splice
Classtemplate list, 133, 142, 143, 143, 143
Class template dlist, 184, 195, 195, 195

splice_after
Classtemplate slist, 184, 194, 194, 194, 195
dist, 11

stable vector
Classtemplate stable vector, 199
end, 9

stored_allocator_type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
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Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234

string
Header < boost/container/string.hpp >, 210
Type definition string, 233

Struct ordered_range_impl_t
ordered_range impl_t, 78

Struct ordered_unique range impl_t
ordered_unique range impl_t, 78

swap
Classtemplate basic_string, 212, 228
Class template deque, 80, 87
Classtemplate flat_map, 92, 98
Classtemplate flat_multimap, 103, 107
Classtemplate flat_muiltiset, 123, 128
Classtemplate flat_set, 113, 118
Classtemplate list, 133, 140
Class template map, 147, 152
Class template multimap, 157, 161
Class template multiset, 175, 180
Classtemplate set, 166, 171
Classtemplate slist, 184, 189
Class template stable vector, 199, 209
Class template vector, 234, 242
Header < boost/container/deque.hpp >, 79
Header < boost/container/flat_map.hpp >, 91
Header < boost/container/flat_set.hpp >, 112
Header < boost/container/list.hpp >, 132
Header < boost/container/map.hpp >, 146
Header < boost/container/set.hpp >, 165
Header < boost/container/dist.hpp >, 183
Header < boost/container/stable_vector.hpp >, 198
Header < boost/container/string.hpp >, 210
Header < boost/container/vector.hpp >, 233

T
traits_type

Classtemplate basic_string, 212
Type definition string

string, 233
Type definition wstring

wstring, 233

U

unique
Classtemplate list, 133, 144, 144
Classtemplate dlist, 184, 196, 196

upper_bound
Classtemplate flat_map, 92, 101, 101
Classtemplate flat_multimap, 103, 111, 111
Classtemplate flat_multiset, 123, 131, 131
Classtemplate flat_set, 113, 121, 121
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Class template map, 147, 155, 156
Class template multimap, 157, 164, 164
Class template multiset, 175, 182, 183
Classtemplate set, 166, 174, 174

V

value_compare
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166

value type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133, 134
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate slist, 184, 186
Classtemplate stable vector, 199
Class template vector, 234, 235

vector
Class template vector, 234

vector < bool >
iterator, 13

W

wstring
Header < boost/container/string.hpp >, 210
Type definition wstring, 233

Function Index
A

alocator_type
Classtemplate basic_string, 212, 215
Class template deque, 80
Class template flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
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Class template stable vector, 199

Class template vector, 234
append

Classtemplate basic_string, 212, 221, 221, 221, 221, 221, 221, 221, 222, 222, 222, 222, 222, 222, 222
assign

Classtemplate basic_string, 212, 222, 222, 222, 223, 223, 223, 223, 223, 223, 223, 223, 223

Class template deque, 80, 87, 87

Classtemplate list, 133, 142, 142

Classtemplate slist, 184, 187, 188

Class template stable vector, 199, 202, 202

Class template vector, 234, 241, 242

Classtemplate basic_string, 212, 221, 221
Class template deque, 80, 85, 85
Classtemplate flat_map, 92, 98

Class template map, 147, 152

Class template stable vector, 199, 206, 206
Class template vector, 234, 240, 241

B
back
Class template deque, 80, 86, 86
Classtemplate list, 133, 140, 140
Classtemplate stable vector, 199, 206, 207
Class template vector, 234, 239, 239
basic_string
Class template basic_string, 212
before_begin
Classtemplate dlist, 184, 188, 188
begin
Classtemplate basic_string, 212, 214, 217, 217
Class template deque, 80, 83, 83
Classtemplate flat_map, 92, 95, 95
Class template flat_multimap, 103, 106, 106
Classtemplate flat_multiset, 123, 126, 126
Classtemplate flat_set, 113, 116, 116
Classtemplate list, 133, 136, 136
Class template map, 147, 150, 150
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Class template set, 166, 169, 169
Classtemplate slist, 184, 188, 188, 188, 188, 189
Class template stable_vector, 199, 203, 203
Class template vector, 234, 237, 237

C

Classtemplate basic_string
alocator_type, 212, 215
append, 212, 221, 221, 221, 221, 221, 221, 221, 222, 222, 222, 222, 222, 222, 222
assign, 212, 222, 222, 222, 223, 223, 223, 223, 223, 223, 223, 223, 223
at, 212, 221, 221
basic_string, 212
begin, 212, 214, 217, 217
clear, 212, 220
const_iterator, 212
const_pointer, 212
const_reference, 212
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const_reverse iterator, 212
difference_type, 212
end, 212, 217, 217
erase, 212, 225, 225, 225, 225
find, 212, 228, 228, 228, 228
get_stored alocator, 212, 218, 219
insert, 212, 223, 223, 223, 223, 224, 224, 224, 224, 224, 224, 224, 224, 224
iterator, 212
pointer, 212
pop_back, 212, 225
push_back, 212, 222
rbegin, 212, 217, 218
reference, 212
rend, 212, 218, 218
replace, 212, 225, 225, 226, 226, 226, 226, 226, 226, 226, 226, 227, 227, 227, 227, 227, 227, 227, 227
reserve, 212, 220
resize, 212, 219, 219
reverse iterator, 212
rfind, 212, 229, 229, 229, 229
shrink_to_fit, 212, 220
size type, 212
stored_allocator_type, 212
swap, 212, 228
traits_type, 212
value type, 212

Class template deque
allocator_type, 80
assign, 80, 87, 87
at, 80, 85, 85
back, 80, 86, 86
begin, 80, 83, 83
clear, 80, 90
const_iterator, 80
const_pointer, 80
const_reference, 80
const_reverse iterator, 80
deque, 80
difference_type, 80
emplace, 80, 89
emplace_back, 80, 89
emplace_front, 80, 89
end, 80, 83, 84, 88, 88, 89
erase, 80, 89, 90
front, 80, 86, 86
get_stored allocator, 80, 83, 83
if, 89, 90
insert, 80, 88, 88, 88, 88
iterator, 80
pointer, 80
pop_back, 80, 88
pop_front, 80, 88
priv_erase last_n, 80, 90
push_back, 80, 87, 87
push_front, 80, 87, 88
rbegin, 80, 84, 84
reference, 80
rend, 80, 84, 84
resize, 80, 89, 89
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reverse iterator, 80

shrink_to _fit, 80, 90

size type, 80

stored_allocator_type, 80

swap, 80, 87

value _type, 80
Classtemplate flat_map

allocator_type, 92

at, 92, 98

begin, 92, 95, 95

clear, 92, 100

const_iterator, 92

const_pointer, 92

const_reference, 92

const_reverse iterator, 92

difference type, 92

emplace, 92, 99

emplace_hint, 92, 100

end, 92, 95, 96, 100, 101, 101, 101, 101

erase, 92, 100, 100, 100

find, 92, 101, 101

flat_map, 92

get_stored alocator, 92, 95, 95

insert, 92, 98, 98, 98, 98, 99, 99, 99

iterator, 92

key compare, 92

key type, 92

lower_bound, 92, 101, 101

mapped_type, 92

pointer, 92

rbegin, 92, 96, 96

reference, 92

rend, 92, 96, 96

reserve, 92, 102

reverse iterator, 92

shrink_to _fit, 92, 100

size type, 92

stored_allocator_type, 92

swap, 92, 98

upper_bound, 92, 101, 101

value_compare, 92

value _type, 92
Classtemplate flat_multimap

allocator_type, 103

begin, 103, 106, 106

clear, 103, 110

const_iterator, 103

const_pointer, 103

const_reference, 103

const_reverse iterator, 103

difference_type, 103

emplace, 103, 109

emplace_hint, 103, 109

end, 103, 106, 106, 109, 110, 110, 111, 111

erase, 103, 109, 109, 110

find, 103, 110, 110

flat_multimap, 103

get_stored alocator, 103, 106, 106
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insert, 103, 108, 108, 108, 108, 108, 108, 109
iterator, 103

key compare, 103

key type, 103
lower_bound, 103, 110, 110
mapped_type, 103

pointer, 103

rbegin, 103, 106, 107
reference, 103

rend, 103, 107, 107

reserve, 103, 111

reverse iterator, 103
shrink_to_fit, 103, 110

size type, 103
stored_allocator_type, 103
swap, 103, 107
upper_bound, 103, 111, 111
value_compare, 103

value type, 103

Classtemplate flat_multiset

allocator_type, 123

begin, 123, 126, 126

clear, 123, 130

const_iterator, 123

const_pointer, 123
const_reference, 123

const_reverse iterator, 123
difference_type, 123

emplace, 123, 129

emplace_hint, 123, 129

end, 123, 126, 126, 129, 130, 130, 131, 131
erase, 123, 129, 130, 130

find, 123, 130, 130

flat_multiset, 123

get_stored alocator, 123, 125, 126

insert, 123, 128, 128, 128, 128, 128, 128, 129, 129, 129

iterator, 123

key compare, 123

key type, 123
lower_bound, 123, 131, 131
pointer, 123

rbegin, 123, 126, 127
reference, 123

rend, 123, 127, 127

reserve, 123, 131

reverse iterator, 123
shrink_to _fit, 123, 130

size type, 123
stored_allocator_type, 123
swap, 123, 128
upper_bound, 123, 131, 131
value_compare, 123

value type, 123

Classtemplate flat_set

allocator_type, 113
begin, 113, 116, 116
clear, 113, 120
const_iterator, 113
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const_pointer, 113

const_reference, 113

const_reverse iterator, 113

difference type, 113

emplace, 113, 119

emplace_hint, 113, 120

end, 113, 116, 116, 120, 121, 121, 121, 121

erase, 113, 120, 120, 120

find, 113, 121, 121

flat_set, 113

get_stored alocator, 113, 116, 116

insert, 113, 118, 118, 118, 118, 119, 119, 119, 119, 119

iterator, 113

key compare, 113

key type, 113

lower_bound, 113, 121, 121

pointer, 113

rbegin, 113, 117, 117

reference, 113

rend, 113, 117, 117

reserve, 113, 122

reverse iterator, 113

shrink_to _fit, 113, 121

size type, 113

stored _allocator_type, 113

swap, 113, 118

upper_bound, 113, 121, 121

value_compare, 113

value type, 113
Classtemplate list

allocator_type, 133

assign, 133, 142, 142

back, 133, 140, 140

begin, 133, 136, 136

clear, 133, 136

const_pointer, 133

const_reference, 133

const_reverse iterator, 133, 134

difference_type, 133

emplace, 133, 141

emplace_back, 133, 141

emplace front, 133, 141

end, 133, 137, 137

erase, 133, 142, 142

front, 133, 139, 140

get_stored alocator, 133, 136, 136

insert, 133, 140, 141, 141, 141

list, 133

merge, 133, 144, 144

pointer, 133

pop_back, 133, 139

pop_front, 133, 139

push_back, 133, 139, 139

push_front, 133, 138, 139

rbegin, 133, 137, 137

reference, 133

remove, 133, 143

remove if, 133, 144
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rend, 133, 137, 137
resize, 133, 140, 140
reverse, 133, 143
size type, 133
sort, 133, 145, 145
splice, 133, 142, 143, 143, 143
stored_allocator_type, 133
swap, 133, 140
unique, 133, 144, 144
value type, 133, 134

Class template map
allocator_type, 147
at, 147, 152
begin, 147, 150, 150
clear, 147, 155
const_iterator, 147
const_pointer, 147
const_reference, 147
const_reverse iterator, 147
difference_type, 147
emplace, 147, 154
emplace_hint, 147, 154
end, 147, 150, 150, 154, 155, 155, 155, 156
erase, 147, 154, 154, 155
find, 147, 155, 155
get_stored alocator, 147, 150, 150
insert, 147, 152, 152, 152, 153, 153, 153, 153, 153, 153, 154, 154
iterator, 147
key compare, 147
key type, 147
lower_bound, 147, 155, 155
map, 147
mapped_type, 147
nonconst_impl_value type, 147
nonconst_value type, 147
pointer, 147
rbegin, 147, 150, 151
reference, 147
rend, 147, 151, 151
reverse iterator, 147
size type, 147
stored_allocator_type, 147
swap, 147, 152
upper_bound, 147, 155, 156
value_compare, 147
value type, 147

Class template multimap
allocator_type, 157
begin, 157, 160, 160
clear, 157, 163
const_iterator, 157
const_pointer, 157
const_reference, 157
const_reverse iterator, 157
difference_type, 157
emplace, 157, 163
emplace_hint, 157, 163
end, 157, 160, 160, 163, 164, 164, 164, 164
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erase, 157, 163, 163, 163
find, 157, 164, 164
get_stored alocator, 157, 160, 160
insert, 157, 161, 162, 162, 162, 162, 162, 162, 162, 163
iterator, 157
key compare, 157
key type, 157
lower_bound, 157, 164, 164
mapped_type, 157
multimap, 157
nonconst_impl_value type, 157
nonconst_value type, 157
pointer, 157
rbegin, 157, 160, 160
reference, 157
rend, 157, 161, 161
reverse iterator, 157
size type, 157
stored _allocator_type, 157
swap, 157, 161
upper_bound, 157, 164, 164
value_compare, 157
value type, 157

Class template multiset
allocator_type, 175
begin, 175, 178, 178
clear, 175, 182
const_iterator, 175
const_pointer, 175
const_reference, 175
const_reverse iterator, 175
difference type, 175
emplace, 175, 181
emplace_hint, 175, 181
end, 175, 178, 178, 181, 182, 182, 182, 183
erase, 175, 181, 181, 182
find, 175, 182, 182
get_stored alocator, 175, 178, 178
insert, 175, 180, 180, 180, 180, 180, 181, 181, 181, 181
iterator, 175
key compare, 175
key type, 175
lower_bound, 175, 182, 182
multiset, 175
pointer, 175
rbegin, 175, 178, 178
reference, 175
rend, 175, 179, 179
reverse iterator, 175
size type, 175
stored_allocator_type, 175
swap, 175, 180
upper_bound, 175, 182, 183
value_compare, 175
value type, 175

Classtemplate set
allocator_type, 166
begin, 166, 169, 169
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clear, 166, 173

const_iterator, 166

const_pointer, 166

const_reference, 166

const_reverse iterator, 166

difference_type, 166

emplace, 166, 172

emplace_hint, 166, 172

end, 166, 169, 169, 173, 173, 173, 174, 174

erase, 166, 173, 173, 173

find, 166, 173, 173

get_stored alocator, 166, 169, 169

insert, 166, 171, 171, 171, 171, 172, 172, 172, 172, 172

iterator, 166

key compare, 166

key type, 166

lower_bound, 166, 173, 174

pointer, 166

rbegin, 166, 169, 169

reference, 166

rend, 166, 170, 170

reverse iterator, 166

set, 166

size type, 166

stored_allocator_type, 166

swap, 166, 171

upper_bound, 166, 174, 174

value_compare, 166

value _type, 166
Classtemplate slist

allocator_type, 184

assign, 184, 187, 188

before begin, 184, 188, 188

begin, 184, 188, 188, 188, 188, 189

clear, 184, 194

const_pointer, 184

const_reference, 184

difference type, 184

emplace, 184, 192

emplace_after, 184, 193

emplace front, 184, 192

end, 184, 188, 188, 193, 193

erase, 184, 193, 193

erase_after, 184, 193, 193

front, 184, 190, 190

get_stored alocator, 184, 187, 187

insert, 184, 192, 192, 192, 192

insert_after, 184, 191, 191, 191, 191

merge, 184, 197, 197

pointer, 184

pop_front, 184, 190

previous, 184, 190, 191

push_front, 184, 190, 190

reference, 184

remove, 184, 196

remove if, 184, 196

resize, 184, 194, 194

reverse, 184, 196
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size type, 184

dlist, 184

sort, 184, 197, 197

splice, 184, 195, 195, 195
splice_after, 184, 194, 194, 194, 195
stored_allocator_type, 184

swap, 184, 189

unique, 184, 196, 196

value type, 184, 186

Class template stable vector

allocator_type, 199

assign, 199, 202, 202

at, 199, 206, 206

back, 199, 206, 207

begin, 199, 203, 203

clear, 199, 209
const_iterator, 199
const_pointer, 199
const_reference, 199
const_reverse iterator, 199
difference_type, 199
emplace, 199, 208
emplace_back, 199, 208
end, 199, 200, 203, 203, 207, 207, 208
erase, 199, 208, 208

front, 199, 206, 206
get_stored alocator, 199, 202, 202
insert, 199, 207, 207, 208, 208
iterator, 199

pointer, 199

pop_back, 199, 207
push_back, 199, 207, 207
rbegin, 199, 203, 203
reference, 199

rend, 199, 204, 204
reserve, 199, 205

resize, 199, 205, 205
reverse iterator, 199
shrink_to_fit, 199, 209
size type, 199

stable vector, 199
stored_allocator_type, 199
swap, 199, 209

value type, 199

Class template vector

allocator_type, 234
assign, 234, 241, 242

at, 234, 240, 241

back, 234, 239, 239
begin, 234, 237, 237
clear, 234, 244
const_iterator, 234
const_pointer, 234
const_reference, 234
const_reverse iterator, 234
difference type, 234
emplace, 234, 242
emplace_back, 234, 242

66

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

end, 234, 237, 237, 242, 243, 243
erase, 234, 243, 244

front, 234, 239, 239
get_stored alocator, 234, 241, 241
insert, 234, 243, 243, 243, 243
iterator, 234

pointer, 234

pop_back, 234, 243
push_back, 234, 242, 242
rbegin, 234, 237, 238
reference, 234

rend, 234, 238, 238

reserve, 234, 241

resize, 234, 244, 244

reverse iterator, 234
shrink_to _fit, 234, 244

size type, 234
stored_allocator_type, 234
swap, 234, 242

value type, 234, 235

vector, 234

clear

Classtemplate basic_string, 212, 220
Class template deque, 80, 90
Classtemplate flat_map, 92, 100
Classtemplate flat_multimap, 103, 110
Classtemplate flat_muiltiset, 123, 130
Classtemplate flat_set, 113, 120
Classtemplate list, 133, 136

Class template map, 147, 155

Class template multimap, 157, 163
Class template multiset, 175, 182
Classtemplate set, 166, 173
Classtemplate slist, 184, 194
Classtemplate stable vector, 199, 209
Class template vector, 234, 244

const_iterator

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147

Class template multimap, 157
Class template multiset, 175
Class template set, 166

Class template stable vector, 199
Class template vector, 234

const_pointer

Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133

Class template map, 147
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Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234
const_reference
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234
const_reverse iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133, 134
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Class template stable vector, 199
Class template vector, 234

D

deque
Class template deque, 80

difference_type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Class template vector, 234

E

emplace
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Class template deque, 80, 89
Classtemplate flat_map, 92, 99
Class template flat_multimap, 103, 109
Classtemplate flat_muiltiset, 123, 129
Classtemplate flat_set, 113, 119
Classtemplate list, 133, 141
Class template map, 147, 154
Class template multimap, 157, 163
Class template multiset, 175, 181
Classtemplate set, 166, 172
Classtemplate dlist, 184, 192
Class template stable vector, 199, 208
Class template vector, 234, 242
emplace_after
Classtemplate dlist, 184, 193
emplace_back
Class template deque, 80, 89
Classtemplate list, 133, 141
Classtemplate stable vector, 199, 208
Class template vector, 234, 242
emplace front
Class template deque, 80, 89
Classtemplate list, 133, 141
Classtemplate dlist, 184, 192
emplace_hint
Classtemplate flat_map, 92, 100
Class template flat_multimap, 103, 109
Classtemplate flat_muiltiset, 123, 129
Classtemplate flat_set, 113, 120
Class template map, 147, 154
Class template multimap, 157, 163
Class template multiset, 175, 181
Classtemplate set, 166, 172
end
Classtemplate basic_string, 212, 217, 217
Class template deque, 80, 83, 84, 88, 88, 89
Class template flat_map, 92, 95, 96, 100, 101, 101, 101, 101
Class template flat_multimap, 103, 106, 106, 109, 110, 110, 111, 111
Class template flat_multiset, 123, 126, 126, 129, 130, 130, 131, 131
Classtemplate flat_set, 113, 116, 116, 120, 121, 121, 121, 121
Classtemplate list, 133, 137, 137
Class template map, 147, 150, 150, 154, 155, 155, 155, 156
Class template multimap, 157, 160, 160, 163, 164, 164, 164, 164
Class template multiset, 175, 178, 178, 181, 182, 182, 182, 183
Class template set, 166, 169, 169, 173, 173, 173, 174, 174
Class template slist, 184, 188, 188, 193, 193
Class template stable_vector, 199, 200, 203, 203, 207, 207, 208
Class template vector, 234, 237, 237, 242, 243, 243
stable vector, 9
erase
Classtemplate basic_string, 212, 225, 225, 225, 225
Class template deque, 80, 89, 90
Classtemplate flat_map, 92, 100, 100, 100
Classtemplate flat_multimap, 103, 109, 109, 110
Class template flat_multiset, 123, 129, 130, 130
Classtemplate flat_set, 113, 120, 120, 120
Classtemplate list, 133, 142, 142
Class template map, 147, 154, 154, 155
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Class template multimap, 157, 163, 163, 163

Class template multiset, 175, 181, 181, 182

Class template set, 166, 173, 173, 173

Classtemplate slist, 184, 193, 193

Class template stable vector, 199, 208, 208

Class template vector, 234, 243, 244

flat_(multi)map/set associative containers, 10
erase_after

Classtemplate slist, 184, 193, 193

F
find

Classtemplate basic_string, 212, 228, 228, 228, 228

Classtemplate flat_map, 92, 101, 101
Class template flat_multimap, 103, 110, 110
Classtemplate flat_multiset, 123, 130, 130
Classtemplate flat_set, 113, 121, 121
Class template map, 147, 155, 155
Class template multimap, 157, 164, 164
Classtemplate multiset, 175, 182, 182
Classtemplate set, 166, 173, 173
flat_(multi)map/set associative containers
erase, 10
flat_map
Classtemplate flat_map, 92
flat_multimap
Classtemplate flat_multimap, 103
flat_multiset
Classtemplate flat_multiset, 123
flat_set
Classtemplate flat_set, 113
front
Class template deque, 80, 86, 86
Classtemplate list, 133, 139, 140
Class template slist, 184, 190, 190
Class template stable_vector, 199, 206, 206
Class template vector, 234, 239, 239

G

getline
Header < boost/container/string.hpp >, 210

get_stored_allocator
Classtemplate basic_string, 212, 218, 219
Class template deque, 80, 83, 83
Classtemplate flat_map, 92, 95, 95
Classtemplate flat_multimap, 103, 106, 106
Classtemplate flat_multiset, 123, 125, 126
Classtemplate flat_set, 113, 116, 116
Classtemplate list, 133, 136, 136
Class template map, 147, 150, 150
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Classtemplate set, 166, 169, 169
Class template dlist, 184, 187, 187
Classtemplate stable vector, 199, 202, 202
Classtemplate vector, 234, 241, 241
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H

hash_value
Header < boost/container/string.hpp >, 210

Header < boost/container/deque.hpp >
swap, 79

Header < boost/container/flat_map.hpp >
swap, 91

Header < boost/container/flat_set.hpp >
swap, 112

Header < boost/container/list.hpp >
swap, 132

Header < boost/container/map.hpp >
swap, 146

Header < boost/container/set.hpp >
swap, 165

Header < boost/container/dist.hpp >
swap, 183

Header < boost/container/stable_vector.hpp >
swap, 198

Header < boost/container/string.hpp >
getline, 210
hash_value, 210
string, 210
swap, 210
wstring, 210

Header < boost/container/vector.hpp >
swap, 233

I
if
Class template deque, 89, 90
insert
Classtemplate basic_string, 212, 223, 223, 223, 223, 224, 224, 224, 224, 224, 224, 224, 224, 224
Class template deque, 80, 88, 88, 88, 88
Class template flat_map, 92, 98, 98, 98, 98, 99, 99, 99
Classtemplate flat_multimap, 103, 108, 108, 108, 108, 108, 108, 109
Class template flat_multiset, 123, 128, 128, 128, 128, 128, 128, 129, 129, 129
Classtemplateflat_set, 113, 118, 118, 118, 118, 119, 119, 119, 119, 119
Classtemplate list, 133, 140, 141, 141, 141
Class template map, 147, 152, 152, 152, 153, 153, 153, 153, 153, 153, 154, 154
Class template multimap, 157, 161, 162, 162, 162, 162, 162, 162, 162, 163
Class template multiset, 175, 180, 180, 180, 180, 180, 181, 181, 181, 181
Classtemplate set, 166, 171, 171, 171, 171, 172, 172,172, 172, 172
Classtemplate slist, 184, 192, 192, 192, 192
Classtemplate stable vector, 199, 207, 207, 208, 208
Classtemplate vector, 234, 243, 243, 243, 243
insert_after
Classtemplate slist, 184, 191, 191, 191, 191
iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
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Class template multiset, 175
Class template set, 166

Class template stable vector, 199
Class template vector, 234

vector < bool >, 13

K

key_compare
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166

key type
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166

L
list

Classtemplate list, 133
lower_bound

Classtemplate flat_map, 92, 101, 101
Classtemplate flat_multimap, 103, 110, 110
Classtemplate flat_multiset, 123, 131, 131
Classtemplate flat_set, 113, 121, 121

Classtemplate map, 147, 155, 155

Class template multimap, 157, 164, 164
Class template multiset, 175, 182, 182

Classtemplate set, 166, 173, 174

M

map

Class template map, 147
mapped_type

Classtemplate flat_map, 92

Classtemplate flat_multimap, 103

Class template map, 147

Class template multimap, 157
merge

Classtemplate list, 133, 144, 144

Classtemplate slist, 184, 197, 197
multimap

Class template multimap, 157
multiset

Class template multiset, 175

N

nonconst_impl_value type
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Class template map, 147

Class template multimap, 157
nonconst_value type

Class template map, 147

Class template multimap, 157

O
ordered_range impl_t

Struct ordered_range impl_t, 78
ordered_unique_range_impl_t

Struct ordered_unique _range impl_t, 78

P

pointer
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Classtemplate map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Classtemplate vector, 234
pop_back
Classtemplate basic_string, 212, 225
Class template deque, 80, 88
Classtemplate list, 133, 139
Classtemplate stable vector, 199, 207
Classtemplate vector, 234, 243
pop_front
Class template deque, 80, 88
Classtemplate list, 133, 139
Classtemplate dlist, 184, 190
previous
Classtemplate dlist, 184, 190, 191
priv_erase last n
Class template deque, 80, 90
push_back
Classtemplate basic_string, 212, 222
Class template deque, 80, 87, 87
Classtemplate list, 133, 139, 139
Classtemplate stable vector, 199, 207, 207
Classtemplate vector, 234, 242, 242
push_front
Class template deque, 80, 87, 88
Classtemplate list, 133, 138, 139
Classtemplate dlist, 184, 190, 190

R

rbegin
Classtemplate basic_string, 212, 217, 218
Class template deque, 80, 84, 84
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Classtemplate flat_map, 92, 96, 96
Classtemplate flat_multimap, 103, 106, 107
Classtemplate flat_multiset, 123, 126, 127
Classtemplate flat_set, 113, 117, 117
Classtemplate list, 133, 137, 137
Class template map, 147, 150, 151
Class template multimap, 157, 160, 160
Class template multiset, 175, 178, 178
Class template set, 166, 169, 169
Class template stable vector, 199, 203, 203
Class template vector, 234, 237, 238
reference
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234
remove
Classtemplate list, 133, 143
Classtemplate dlist, 184, 196
remove _if
Classtemplate list, 133, 144
Classtemplate dlist, 184, 196
rend
Classtemplate basic_string, 212, 218, 218
Class template deque, 80, 84, 84
Classtemplate flat_map, 92, 96, 96
Classtemplate flat_multimap, 103, 107, 107
Classtemplate flat_multiset, 123, 127, 127
Classtemplate flat_set, 113, 117, 117
Classtemplate list, 133, 137, 137
Class template map, 147, 151, 151
Class template multimap, 157, 161, 161
Class template multiset, 175, 179, 179
Class template set, 166, 170, 170
Classtemplate stable vector, 199, 204, 204
Class template vector, 234, 238, 238
replace
Classtemplate basic_string, 212, 225, 225, 226, 226, 226, 226, 226, 226, 226, 226, 227, 227, 227, 227, 227, 227, 227, 227
reserve
Classtemplate basic_string, 212, 220
Classtemplate flat_map, 92, 102
Classtemplate flat_multimap, 103, 111
Classtemplate flat_muiltiset, 123, 131
Classtemplate flat_set, 113, 122
Class template stable vector, 199, 205
Class template vector, 234, 241
resize
Classtemplate basic_string, 212, 219, 219
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Class template deque, 80, 89, 89
Classtemplate list, 133, 140, 140
Classtemplate slist, 184, 194, 194
Class template stable vector, 199, 205, 205
Class template vector, 234, 244, 244
reverse
Classtemplate list, 133, 143
Classtemplate dlist, 184, 196
reverse iterator
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Class template stable vector, 199
Class template vector, 234
rfind
Classtemplate basic_string, 212, 229, 229, 229, 229

S

set
Classtemplate set, 166

shrink_to_fit
Classtemplate basic_string, 212, 220
Class template deque, 80, 90
Classtemplate flat_map, 92, 100
Class template flat_multimap, 103, 110
Classtemplate flat_multiset, 123, 130
Classtemplate flat_set, 113, 121
Class template stable_vector, 199, 209
Class template vector, 234, 244

size type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate dlist, 184
Classtemplate stable vector, 199
Class template vector, 234

slist
Classtemplate dlist, 184
splice after, 11

sort
Classtemplate list, 133, 145, 145
Classtemplate slist, 184, 197, 197
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splice
Classtemplate list, 133, 142, 143, 143, 143
Class template slist, 184, 195, 195, 195

splice_after
Classtemplate slist, 184, 194, 194, 194, 195
dist, 11

stable vector
Class template stable vector, 199
end, 9

stored_allocator_type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Class template flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133
Class template map, 147
Class template multimap, 157
Class template multiset, 175
Class template set, 166
Classtemplate dlist, 184
Class template stable vector, 199
Class template vector, 234

string
Header < boost/container/string.hpp >, 210
Type definition string, 233

Struct ordered_range_impl_t
ordered_range impl_t, 78

Struct ordered_unique range impl_t
ordered_unique range impl_t, 78

swap
Classtemplate basic_string, 212, 228
Class template deque, 80, 87
Classtemplate flat_map, 92, 98
Classtemplate flat_multimap, 103, 107
Classtemplate flat_muiltiset, 123, 128
Classtemplate flat_set, 113, 118
Classtemplate list, 133, 140
Class template map, 147, 152
Class template multimap, 157, 161
Class template multiset, 175, 180
Classtemplate set, 166, 171
Classtemplate slist, 184, 189
Class template stable vector, 199, 209
Class template vector, 234, 242
Header < boost/container/deque.hpp >, 79
Header < boost/container/flat_map.hpp >, 91
Header < boost/container/flat_set.hpp >, 112
Header < boost/container/list.hpp >, 132
Header < boost/container/map.hpp >, 146
Header < boost/container/set.hpp >, 165
Header < boost/container/dist.hpp >, 183
Header < boost/container/stable_vector.hpp >, 198
Header < boost/container/string.hpp >, 210
Header < boost/container/vector.hpp >, 233
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T
traits_type

Classtemplate basic_string, 212
Type definition string

string, 233
Type definition wstring

wstring, 233

U

unique
Classtemplate list, 133, 144, 144
Classtemplate slist, 184, 196, 196

upper_bound
Classtemplate flat_map, 92, 101, 101
Classtemplate flat_multimap, 103, 111, 111
Classtemplate flat_multiset, 123, 131, 131
Classtemplate flat_set, 113, 121, 121
Class template map, 147, 155, 156
Class template multimap, 157, 164, 164
Classtemplate multiset, 175, 182, 183
Classtemplate set, 166, 174, 174

\Y

value_compare
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
value_type
Classtemplate basic_string, 212
Class template deque, 80
Classtemplate flat_map, 92
Classtemplate flat_multimap, 103
Classtemplate flat_multiset, 123
Classtemplate flat_set, 113
Classtemplate list, 133, 134
Classtemplate map, 147
Class template multimap, 157
Classtemplate multiset, 175
Classtemplate set, 166
Classtemplate slist, 184, 186
Classtemplate stable vector, 199
Class template vector, 234, 235
vector
Classtemplate vector, 234
vector < bool >
iterator, 13

W

wstring
Header < boost/container/string.hpp >, 210
Type definition wstring, 233
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Boost.Container Header Reference

Header <boost/container/container_fwd.hpp>

nanmespace boost {
namespace container {
struct ordered_range_inpl t;
struct ordered_uni que_range_inpl _t;

static const ordered_range_t ordered_range;
static const ordered_uni que_range_t ordered_uni que_range

Struct ordered_range _impl_t

boost::container::ordered_range impl_t
Synopsis
/1 I'n header: <boost/container/container_fwd. hpp>

struct ordered_range_inpl _t {

b
Description
Type used to tag that the input range is guaranteed to be ordered
Struct ordered_unique_range_impl_t
boost::container::ordered_unique_range_impl_t
Synopsis

/1 1 n header: <boost/contai ner/container_fwd. hpp>

struct ordered_unique_range_inpl _t {

I

Description

Type used to tag that the input range is guaranteed to be ordered and unique

Global ordered_range

boost::container::ordered _range
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Synopsis

/'l 1n header: <boost/container/container_fwd. hpp>

static const ordered_range_t ordered_range;

Description

Value used to tag that the input range is guaranteed to be ordered

Global ordered _unique_range

boost::container::ordered_unique range
Synopsis

/1 I'n header: <boost/container/container_fwd. hpp>

static const ordered_uni que_range_t ordered_uni que_range;

Description

Value used to tag that the input range is guaranteed to be ordered and unique
Header <boost/container/deque.hpp>

nanmespace boost {
namespace container {

t enpl at e<typenanme T, typenanme A = std::allocator<T> > class deque;
tenpl at e<typenane T, typenane A>

bool operator==(const deque< T, A > & x, const deque< T, A > &vy);
tenpl at e<typenane T, typenane A>

bool operator<(const deque< T, A > & x, const deque< T, A > & vy);
tenpl at e<typenane T, typenane A>

bool operator!=(const deque< T, A > & x, const deque< T, A > &vy);
tenpl at e<typenane T, typenane A>

bool operator>(const deque< T, A > & x, const deque< T, A > & vy);
tenpl at e<typenane T, typenane A>

bool operator<=(const deque< T, A > & x, const deque< T, A > &vy);
tenpl at e<typenane T, typenane A>

bool operator>=(const deque< T, A > & x, const deque< T, A > &vy);
tenpl at e<typenane T, typenane A>

void swap(deque< T, A > & x, deque< T, A > &Yy);

Class template deque

boost::container::deque
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Synopsis

/1 In header:

tenpl at e<typenane T,

cl ass deque {

<boost/ cont ai ner/ deque. hpp>

typenane A = std::allocator<T> >

publi c:
/'l types
typedef T val ue_type;
typedef val _alloc_ptr poi nter;
typedef val _alloc_cptr const _poi nter;
typedef val _alloc_ref ref erence;
typedef val _alloc_cref const _reference;
typedef val _alloc_size si ze_type;
typedef val _alloc_diff di fference_type;
typedef Base::allocator_type al l ocat or _type;
typedef Base::iterator iterator;

t ypedef Base::const_iterator const _iterator;

typedef std::reverse_iterator< const_iterator > const_reverse_iterator;
typedef std::reverse_iterator< iterator > reverse_iterator;
typedef allocator_type stored_al | ocat or _type;

/'l construct/copy/ destruct
deque();
explicit deque(const allocator_type &);
explicit deque(size_type);
deque(si ze_type, const value_type &,
const allocator_type & = allocator_type());

deque(const deque &);
deque(deque &&);
tenpl at e<typenane | nplt>

deque(lnplt, Inplt, const allocator_type & = allocator_type());
deque& operator=(const deque &);
dequeé& operat or =(deque &&);
~deque() ;

/1 public nmenber functions

al l ocator _type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
iterator begin();

iterator end();

const _iterator begin() const;

const __iterator end() const;

reverse_iterator rbegin();

reverse_iterator rend();

const _reverse_iterator rbegin() const;

const _reverse_iterator rend() const;

const _iterator cbegin() const;

const _iterator cend() const;

const _reverse_iterator crbegin() const;
const_reverse_iterator crend() const;
reference operator[](size_type);

const _reference operator|[](size_type) const;
reference at(size_type);

const _reference at(size_type) const;
reference front();

const _reference front() const;

ref erence back();

const _reference back() const;

size_type size() const;

size_type nax_size() const;
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bool enpty() const;

voi d swap(deque &);

voi d assign(size_type, const T &);

tenpl at e<typenane Inplt> void assign(lnplt, Inplt);

voi d push_back(const T &);

voi d push_back(T &&);

voi d push_front(const T &) ;

voi d push_front(T &&);

voi d pop_back();

voi d pop_front();

iterator insert(const_iterator, const T &);

iterator insert(const_iterator, T &&);

void insert(const_iterator, size_type, const value_type &) ;
tenpl at e<typenane Inplt> void insert(const _iterator, Inplt, Inplt);
tenpl ate<class... Args> void enpl ace_back(Args && ..);
tenpl ate<class... Args> void enplace_front(Args && ..);
tenpl ate<class... Args> iterator enplace(const_iterator, Args && ..);
voi d resize(size_type, const value_type &) ;

voi d resize(size_type);

iterator erase(const_iterator);

iterator erase(const_iterator, const_iterator);

void priv_erase_last_n(size_type);

void clear();

void shrink _to fit();

Description
Deque class

deque public construct/copy/destruct
deque()

Effects: Default constructors a deque.
Throws: If dlocator_type's default constructor throws.

Complexity: Constant.
explicit deque(const allocator_type & a);

Effects: Constructs a deque taking the allocator as parameter.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
explicit deque(size_type n);

Effects: Constructs a deque that will use a copy of allocator a and inserts n default contructed values.
Throws: If alocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear to n.

deque(size_type n, const value_type & val ue,
const allocator_type & a = allocator_type());
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Effects: Constructs a deque that will use a copy of allocator a and inserts n copies of value.
Throws: If alocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear to n.
deque(const deque & Xx);

Effects: Copy constructs a deque.
Postcondition: x == *this.

Complexity: Linear to the elements x contains.
deque(deque && Xx);

Effects: Move constructor. Moves mx's resources to *this.
Throws: If adlocator_type's copy constructor throws.

Complexity: Constant.

t enpl at e<t ypenane | nplt>
deque(lnplt first, Inplt last, const allocator_type & a = allocator_type());

Effects: Constructs a deque that will use a copy of alocator a and inserts a copy of the range [first, last) in the deque.
Throws: If allocator_type's default constructor or copy constructor throws or T's constructor taking an dereferenced Inlt throws.

Complexity: Linear to the range [first, last).
deque& operat or=(const deque & X);

Effects: Makes *this contain the same elements as x.
Postcondition: this->size() == x.size(). *this contains a copy of each of x's elements.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to the number of elementsin x.
deque& oper at or =(deque && Xx);

Effects: Move assignment. All mx's values are transferred to *this.
Postcondition: x.empty(). *this contains a the elements x had before the function.
Throws: If alocator_type's copy constructor throws.

Complexity: Linear.
~deque();

Effects: Destroys the deque. All stored values are destroyed and used memory is deallocated.

Throws: Nothing.
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Complexity: Linear to the number of elements.

deque public member functions
al | ocator_type get_all ocator() const;

Effects: Returns a copy of theinternal alocator.
Throws: If alocator's copy constructor throws.

Complexity: Constant.
const stored_allocator_type & get_stored_allocator() const;

Effects: Returns areference to the internal allocator.
Throws: Nothing
Complexity: Constant.

Note: Non-standard extension.
stored_al l ocator_type & get_stored_allocator();

Effects: Returns areference to the internal allocator.
Throws: Nothing
Complexity: Constant.

Note: Non-standard extension.
iterator begin();

Effects: Returns an iterator to the first element contained in the deque.
Throws. Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the deque.
Throws. Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects: Returns aconst_iterator to the first element contained in the deque.
Throws. Nothing.

Complexity: Constant.
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const _iterator end() const;

Effects: Returns aconst_iterator to the end of the deque.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed degue.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed deque.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const;

Effects: Returnsaconst_reverse iterator pointing to the beginning of the reversed deque.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed deque.
Throws: Nothing.

Complexity: Constant.
const _iterator cbegin() const;

Effects: Returns aconst_iterator to the first element contained in the deque.
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of the deque.
Throws. Nothing.

Complexity: Constant.
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const_reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed deque.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed deque.
Throws: Nothing.

Complexity: Constant.
reference operator[](size_type n);

Requires: size() > n.
Effects: Returns areference to the nth element from the beginning of the container.
Throws:. Nothing.

Complexity: Constant.
const _reference operator|[](size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.
reference at(size_type n);

Requires: size() > n.
Effects: Returns areference to the nth element from the beginning of the container.
Throws: std::range_error if n >=size()

Complexity: Constant.
const _reference at(size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws: std::range_error if n>=size()

Complexity: Constant.
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reference front();

Requires: 'empty()
Effects: Returns areference to the first element of the container.
Throws: Nothing.

Complexity: Constant.

const _reference front() const

Requires: lempty()
Effects: Returns a const reference to the first element from the beginning of the container.
Throws. Nothing.

Complexity: Constant.
ref erence back();

Requires: 'empty()
Effects: Returns areference to the last element of the container.
Throws: Nothing.

Complexity: Constant.
const _reference back() const;

Requires: 'empty()
Effects. Returns a const reference to the last e ement of the container.
Throws. Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the deque.
Throws. Nothing.

Complexity: Constant.
size_type nmax_size() const;

Effects: Returnsthe largest possible size of the deque.
Throws. Nothing.

Complexity: Constant.
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bool enpty() const;

Effects: Returnstrue if the deque contains no elements.
Throws: Nothing.

Complexity: Constant.
voi d swap(deque & X);

Effects: Swaps the contents of *thisand x.
Throws: Nothing.

Complexity: Constant.
voi d assign(size_type n, const T & val);

Effects: Assignsthe n copies of val to *this.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear ton.
tenpl at e<typenanme Inplt> void assign(lnplt first, Inplt last);

Effects: Assigns the the range [first, last) to *this.
Throws: If memory allocation throws or T's constructor from dereferencing Inplt throws.

Complexity: Linear to n.
voi d push_back(const T & x);

Effects: Insertsacopy of x at the end of the deque.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Amortized constant time.
voi d push_back(T && x);

Effects: Constructs a new element in the end of the deque and moves the resources of mx to this new element.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
void push_front(const T & x);

Effects: Inserts acopy of x at the front of the deque.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Amortized constant time.
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voi d push_front(T && x);

Effects: Constructs anew element in the front of the deque and moves the resources of mx to this new element.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
voi d pop_back();

Effects: Removes the last element from the deque.
Throws: Nothing.

Complexity: Constant time.
voi d pop_front();

Effects: Removes the first element from the deque.
Throws: Nothing.

Complexity: Constant time.
iterator insert(const_iterator position, const T & X);

Requires: position must be avalid iterator of *this.
Effects: Insert acopy of x before position.
Throws: If memory allocation throws or Xx's copy constructor throws.

Complexity: If position is end(), amortized constant time Linear time otherwise.
iterator insert(const_iterator position, T && X);

Requires: position must be avalid iterator of *this.
Effects: Insert anew element before position with mx's resources.
Throws: If memory allocation throws.

Complexity: If position isend(), amortized constant time Linear time otherwise.
void insert(const_iterator pos, size_type n, const value_type & Xx);

Requires: pos must be avalid iterator of *this.

Effects: Insert n copies of x before pos.

Throws: If memory allocation throws or T's copy constructor throws.
Complexity: Linear to n.

2 tenpl at e<t ypenane | nplt>

void insert(const_iterator pos, Inplt first, Inplt last);
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Requires: pos must be avalid iterator of *this.

Effects: Insert acopy of the [first, last) range before pos.

Throws: If memory allocation throws, T's constructor from a dereferenced Inplt throws or T's copy constructor throws.
Complexity: Linear to std::distance [first, last).

A tenpl ate<cl ass... Args> void enpl ace_back(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the end of the deque.
Throws: If memory allocation throws or the in-place constructor throws.
Complexity: Amortized constant time

A tenpl ate<cl ass... Args> void enplace_front(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the beginning of the deque.
Throws: If memory allocation throws or the in-place constructor throws.

Complexity: Amortized constant time
tenpl ate<class... Args> iterator enplace(const_iterator p, Args && .. args);

Requires: position must be avalid iterator of *this.
Effects. Inserts an object of type T constructed with std::forward<Args>(args)... before position
Throws: If memory allocation throws or the in-place constructor throws.

Complexity: If position isend(), amortized constant time Linear time otherwise.
voi d resize(size_type new size, const value_type & Xx);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are copy constructed from x.
Throws:. If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
voi d resize(size_type new size);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are default constructed.
Throws:. If memory alocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
iterator erase(const_iterator pos);

Effects: Erases the element at position pos.

Throws: Nothing.
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Complexity: Linear to the elements between pos and the last element (if pos is near the end) or the first element if(posis near
the beginning). Constant if posisthefirst or the last el ement.

6 iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases the elements pointed by [first, last).
Throws: Nothing.

Complexity: Linear to the distance between first and last plus the elements between pos and the last element (if posis near the
end) or the first element if(posis near the beginning).

void priv_erase_last_n(size_type n);

void clear();

Effects: Erases all the elements of the deque.
Throws: Nothing.

Complexity: Linear to the number of elementsin the degue.
void shrink_to_fit();

Effects: Triesto deallocate the excess of memory created with previous allocations. The size of the deque is unchanged
Throws: If memory allocation throws.

Complexity: Constant.
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Header <boost/container/flat_map.hpp>

nanespace boost {
namespace contai ner {
t enpl at e<t ypenane Key, typenane T,
typenane Pred = std::less< std::pair< Key, T> >,
typenane A = std::allocator<T> >
class flat_map;
t enpl at e<t ypenane Key, typenane T,
typenane Pred = std::less< std::pair< Key, T> >,
typenane A = std::allocator<T> >
class flat_multinmap;
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator==(const flat_map< Key, T, Pred, A > & X,
const flat_map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator<(const flat_map< Key, T, Pred, A > & x,
const flat_nmap< Key, T, Pred, A > &Yy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator!=(const flat_map< Key, T, Pred, A > & X,
const flat_map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator>(const flat_map< Key, T, Pred, A > & x,
const flat_nmap< Key, T, Pred, A > &Yy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator<=(const flat_map< Key, T, Pred, A > & X,
const flat_map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator>=(const flat_map< Key, T, Pred, A > & X,
const flat_map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
voi d swap(flat_map< Key, T, Pred, A > & X,
flat_map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator==(const flat_nultinmp< Key, T, Pred, A > & X,
const flat_nultimap< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator<(const flat_multimp< Key, T, Pred, A > & X,
const flat_multinmap< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator!=(const flat_nultinmp< Key, T, Pred, A > & X,
const flat_nultimap< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator>(const flat_multimp< Key, T, Pred, A > & X,
const flat_multinmap< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator<=(const flat_nultinmp< Key, T, Pred, A > & X,
const flat_nultimap< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
bool operator>=(const flat_nultinmp< Key, T, Pred, A > & X,
const flat_nultimap< Key, T, Pred, A > & vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typename A>
voi d swap(flat_nultimp< Key, T, Pred, A > & X,
flat_mul timap< Key, T, Pred, A > & y);

Class template flat_map

boost::container::flat_map

91

render

s httpo://www.renderx.com/


http://www.boost.org/doc/libs/release/doc/html/../../../../boost/container/flat_map.hpp
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

Synopsis

I n header: <boost/container/flat_map. hpp>

t enpl at e<t ypenanme Key, typenane T,

typenane Pred = std::less< std::pair< Key, T> >
typenane A = std::allocator<T> >

class flat_map {

public:
/'l types
t ypedef Key key_type;
typedef T mapped_t ype;
typedef std::pair< key_type, nmapped_type > val ue_type;
typedef allocator_traits_type:: pointer poi nter;
typedef allocator_traits_type::const_pointer const _pointer;
typedef allocator_traits_type::reference ref erence;
typedef allocator_traits_type::const_reference const_reference;
typedef inpl _tree_t::size_type size_type;
typedef inpl _tree_t::difference_type di fference_type;
t ypedef unspecified val ue_conpar e;
t ypedef Pred key_conpar e;
t ypedef unspecified iterator;
t ypedef unspecified const _iterator;
t ypedef unspecified reverse_iterator;
t ypedef unspecified const _reverse_iterator;
typedef A al | ocat or _type;
typedef A stored_al | ocator _type;

/'l construct/copy/ destruct
flat_map();
explicit flat_map(const Pred & const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_map(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat _map(ordered_uni que_range_t, Inputlterator, Inputlterator,
const Pred & = Pred(),
const allocator_type & = allocator_type());
flat_nmap(const flat_map< Key, T, Pred, A > &);
flat _map( BOOST_RV_REF(fl at_map));
fl at _nap& oper at or =( BOOST_COPY_ASSI GN_REF(fl at _map) ) ;
fl at _nap& operat or =( BOOST_RV_REF(fl at _map) ) ;

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator_type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
iterator begin();

const _iterator begin() const;

const _iterator cbegin() const;

iterator end();

const _iterator end() const;

const _iterator cend() const;

reverse_iterator rbegin();

const _reverse_iterator rbegin() const;

const _reverse_iterator crbegin() const;
reverse_iterator rend();

const _reverse_iterator rend() const;
const_reverse_iterator crend() const;

bool enpty() const;
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size_type size() const;
size_type nmax_size() const;
nmapped_type & operator[](const key_type &) ;
nmapped_type & operator[] (key_type &&);
BOOST_MOVE_CONVERSI ON_AWARE_CATCH( oper at or, key_type, napped_type &,
priv_subscript) const;
const T & at(const key_type &) const;
voi d swap(flat_map &);
std::pair< iterator, bool > insert(const value_type &) ;
std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type));
std::pair< iterator, bool > insert(BOOST_RV_REF(inpl_value_type));
iterator insert(const_iterator, const value_type &);
iterator insert(const_iterator, BOOST_RV_REF(val ue_type));
iterator insert(const_iterator, BOOST_RV_REF(inpl _val ue_type));
tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && ..);
tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);
size_type erase(const key_type &) ;
iterator erase(const_iterator, const_iterator);
void clear();
void shrink _to fit();
iterator find(const key_type &) ;
const _iterator find(const key_type & const;
size_type count(const key_type &) const;
iterator | ower_bound(const key_type &) ;
const _iterator |ower_bound(const key_type & const;
iterator upper_bound(const key_type &) ;
const _iterator upper_bound(const key_type & const;
std::pair< iterator, iterator > equal _range(const key type &);
std::pair< const_iterator, const_iterator >
equal _range(const key_type & const;
size_type capacity() const;

voi d reserve(size_type);

Description

A flat_map is akind of associative container that supports unique keys (contains at most one of each key value) and provides for
fast retrieval of values of another type T based on the keys. The flat_map class supports random-access iterators.

A flat_map satisfies all of the requirements of a container and of areversible container and of an associative container. A flat_map
also provides most operations described for unique keys. For a flat_map<Key,T> the key type is Key and the value type is
std::pair<Key,T> (unlike std::map<Key, T> which value typeis std::pair<const Key, T>).

Pred is the ordering function for Keys (e.g. std::less<Key>).
A isthe alocator to allocate the value types (e.g. allocator< std::pair<Key, T> >).

flat_map is similar to std::map but it'simplemented like an ordered vector. This means that inserting a new element into aflat_map
invalidates previous iterators and references

Erasing an element of aflat_map invalidates iterators and references pointing to elements that come after (their keys are bigger) the
erased element.

f1 at _map public construct/copy/destruct

flat_map();

Effects: Default constructs an empty f | at _map.
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Complexity: Constant.

explicit flat_map(const Pred & conp,
const allocator_type & a = allocator_type());

Effects: Constructs an empty f | at _map using the specified comparison object and allocator.

Complexity: Constant.

t enpl at e<t ypenane | nputlterator>
flat_map(Inputlterator first, Inputlterator |ast,
const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructsan empty f | at _nmap using the specified comparison object and all ocator, and inserts elements from therange
[first last).

Complexity: Linear in N if the range [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

t enpl at e<t ypenane | nputlterator>
flat_nmap(ordered_unique_range_t, Inputlterator first, Inputlterator |ast,
const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructsanempty f | at _nap using the specified comparison object and all ocator, and inserts elements from the ordered
unique range [first ,last). This function is more efficient than the normal range creation for ordered ranges.

Requires: [first ,last) must be ordered according to the predicate and must be unique values.

Complexity: Linear in N.
flat_map(const flat_map< Key, T, Pred, A > & Xx);

Effects: Copy constructsaf | at _nap.

Complexity: Linear in x.size().
flat_map( BOOST_RV_REF(fl at _map) x);

Effects: Move constructs af | at _map. Constructs *this using x's resources.
Complexity: Construct.

Postcondition: x is emptied.
fl at _map& oper at or =( BOOST_COPY_ASSI GN_REF(fl at _map) x);

Effects: Makes *this a copy of x.

Complexity: Linear in x.size().
fl at _nmap& oper at or =( BOOST_RV_REF(fl at _map) nx);

Effects: Move constructs af | at _map. Constructs *this using x's resources.

Complexity: Construct.
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Postcondition: x is emptied.
f1 at _map public member functions

L key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
al l ocator_type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

4. const stored_allocator_type & get_stored_allocator() const;

5. .
stored_al l ocator_type & get_stored_all ocator()

6.

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects: Returns a const_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
const _iterator chegin() const;

Effects: Returns a const_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.

iterator end();
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Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const;

Effects: Returnsaconst_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.
Complexity: Constant.

A . .
const_reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.

const _reverse iterator rend() const;
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Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
bool enpty() const;

Effects: Returnstrue if the container contains no el ements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects. Returns the number of the elements contained in the container.
Throws: Nothing.

Complexity: Constant.
size_type max_size() const;

Effects: Returnsthe largest possible size of the container.
Throws: Nothing.

Complexity: Constant.
mapped_type & operator[](const key_type & Kk);

Effects: If thereis no key equivalent to x inthef | at _nap, inserts value _type(x, T()) into thef | at _nmap.
Returns: A reference to the mapped_type corresponding to x in *this.

Complexity: Logarithmic.
mapped_type & operator[](key_type && k);

Effects: If thereisno key equivalentto x inthef | at _map, insertsvalue_type(move(x), T()) intothef | at _map (the key ismove-
constructed)

Returns: A reference to the mapped_type corresponding to x in *this.

Complexity: Logarithmic.
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2 BOOST_MOVE_CONVERSI ON_AWARE_CATCH( oper at or, key_type, napped_type &,

priv_subscript) const;

Returns: A reference to the element whose key is equivalent to x. Throws: An exception object of type out_of range if no such
element is present. Complexity: logarithmic.

const T & at(const key_type & k) const;

Returns: A reference to the element whose key is equivalent to x. Throws: An exception object of type out_of_range if no such
element is present. Complexity: logarithmic.

void swap(flat_map & x);

Effects. Swaps the contents of *this and x.
Throws: Nothing.

Complexity: Constant.
std::pair< iterator, bool > insert(const value_type & x);

Effects: Inserts x if and only if there is no element in the container with key equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
std::pair< iterator, bool > insert(BOOST_RV_REF(value_type) x);

Effects: Inserts a new value_type move constructed from the pair if and only if there is no element in the container with key
equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
std::pair< iterator, bool > insert(BOOST_RV_REF(inpl_value_type) Xx);

Effects: Inserts a new value_type move constructed from the pair if and only if there is no element in the container with key
equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.

iterator insert(const_iterator position, const value_type & X);
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Effects: Inserts acopy of x in the container if and only if there is no element in the container with key equivalent to the key of x.
p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator position, BOOST_RV_REF(val ue_type) Xx);

Effects: Inserts an element move constructed from X in the container. p isahint pointing to where theinsert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keysthan x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator position, BOOST_RV_REF(inpl_val ue_type) x);

Effects: Inserts an element move constructed from x in the container. p isahint pointing to where theinsert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keys than x.

Note: If an element isinserted it might invalidate elements.

tenpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator last);

Requires: first, last are not iteratorsinto *this.

Effects: inserts each element from the range [first,last) if and only if there is no element with key equivalent to the key of that
element.

Complexity: At most N log(size()+N) (N isthe distance from first to last) search time plus N* size() insertion time.
Note: If an element isinserted it might invalidate elements.

2 tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && .. args);

Effects: Insertsan object x of type T constructed with std::forward<Args>(args)... if and only if thereis no element in the container
with key equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
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tenpl ate<cl ass... Args>
iterator enplace_hint(const_iterator hint, Args &&% .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container if and only if thereisno element
in the container with key equivalent to the key of x. p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x is inserted right before p) plus insertion linear to the elements with bigger
keys than x.

Note: If an element isinserted it might invalidate elements.
iterator erase(const_iterator position);

Effects: Erases the element pointed to by position.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Linear to the elements with keys bigger than position

Note: Invalidates elements with keys not less than the erased el ement.
size_type erase(const key type & X);

Effects. Erases al elementsin the container with key equivalent to x.
Returns: Returns the number of erased elements.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.
Complexity: size()*N where N is the distance from first to last.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
void clear();

Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.
Complexity: linear in size().
void shrink_to fit();
Effects: Triesto deallocate the excess of memory created

Throws: If memory alocation throws, or T's copy constructor throws.

Complexity: Linear to size().
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iterator find(const key_type & x);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.
Complexity: Logarithmic.

a const _iterator find(const key_type & x) const;

Returns: A const_iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.
Complexity: Logarithmic.s

si ze_type count (const key_type & X) const;
Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)

2 iterator |ower_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
const _iterator |ower_bound(const key_ type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.
Complexity: Logarithmic

iterator upper_bound(const key_type & x);
Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

const _iterator upper_bound(const key_type & x) const;
Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

std::pair< iterator, iterator > equal _range(const key_ type & x);
Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic

B std::pair< const_iterator, const_iterator >

equal _range(const key_type & x) const;

Effects: Equivalent to std::make pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic
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size_type capacity() const;

Effects: Number of elements for which memory has been alocated. capacity() is always greater than or equal to size().
Throws: Nothing.

Complexity: Constant.
voi d reserve(size_type count);

Effects: If nislessthan or equal to capacity(), thiscall has no effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws:. If memory allocation allocation throws or T's copy constructor throws.

Note: If capacity() islessthan "count", iterators and references to to values might be invalidated.

Class template flat_multimap

boost::container::flat_multimap
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Synopsis

/'l In header: <boost/container/flat_nap. hpp>

t enpl at e<t ypenane Key, typenane T,
typenane Pred = std::less< std::pair< Key, T> >
typenane A = std::allocator<T> >

class flat_nultimp {

public:
/'l types
t ypedef Key key_type;
typedef T mapped_t ype;
t ypedef Pred key_conpar e;
typedef std::pair< key_type, nmapped_type > val ue_type;
typedef allocator_traits_type:: pointer poi nter;
typedef allocator_traits_type::const_pointer const _pointer;
typedef allocator_traits_type::reference ref erence;
typedef allocator_traits_type::const_reference const_reference;
typedef inpl _tree_t::size_type size_type;
typedef inpl _tree_t::difference_type di fference_type;
t ypedef unspecified val ue_conpar e;
t ypedef unspecified iterator;
t ypedef unspecified const _iterator;
t ypedef unspecified reverse_iterator;
t ypedef unspecified const _reverse_iterator;
typedef A al | ocat or _type;
typedef A stored_al | ocator _type;

/'l construct/copy/ destruct
flat_nmultimp();
explicit flat_multinmap(const Pred &,
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_nultimap(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_mul timap(ordered_range_t, Inputlterator, Inputlterator,
const Pred & = Pred(),
const allocator_type & = allocator_type());
flat_nmultimap(const flat_multimap< Key, T, Pred, A > &);
flat_mul ti map(BOOST_RV_REF(flat_nultimap));
flat_nul ti map& oper at or =( BOOST_COPY_ASSI GN_REF(fl at _mul ti map));
flat_nulti map& operat or=(BOOST_RV_REF(fl at_nul ti map));

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator_type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
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;

bool enpty() const;

size_type size() const;

size_type nax_size() const;

void swap(flat_nultimp &) ;
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iterator insert(const value_type &) ;

iterator insert(BOOST_RV_REF(val ue_type));

iterator insert(BOOST_RV_REF(inpl_val ue_type));

iterator insert(const_iterator, const value_type &);

iterator insert(const_iterator, BOOST_RV_REF(val ue_type));
iterator insert(const_iterator, BOOST_RV_REF(inpl_val ue_type));
tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> iterator enplace(Args && ..);

tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);

size_type erase(const key_type &) ;

iterator erase(const_iterator, const_iterator);

void clear();

void shrink _to fit();

iterator find(const key_type &) ;

const _iterator find(const key_ type & const;

size_type count(const key_type &) const;

iterator | ower_bound(const key_type &) ;

const _iterator |ower_bound(const key_type & const;

iterator upper_bound(const key_type &) ;

const _iterator upper_bound(const key_type & const;

std::pair< iterator, iterator > equal _range(const key type &);
std::pair< const_iterator, const_iterator >

equal _range(const key_type & const;

size_type capacity() const;

voi d reserve(size_type);

Description

A flat_multimap is a kind of associative container that supports equivalent keys (possibly containing multiple copies of the same
key value) and provides for fast retrieval of values of another type T based on the keys. The flat_multimap class supports random-
access iterators.

A flat_multimap satisfies all of the requirements of a container and of a reversible container and of an associative container. For a
flat_multimap<Key,T>thekey typeisKey andthevalue typeisstd::pair<Key,T> (unlike std::multimap<Key, T> which value_type
isstd::pair<const Key, T>).

Pred isthe ordering function for Keys (e.g. std::less<Key>).
A isthe alocator to allocate the value types (e.g. allocator< std::pair<Key, T> >).
flat_mul ti map public construct/copy/destruct

L flat_mul timp();

Effects: Default constructs an empty f | at _map.

Complexity: Constant.

explicit flat_multimp(const Pred & conp,
const allocator_type & a = allocator_type());

Effects. Constructsan empty f | at _nul t i map using the specified comparison object and allocator.

Complexity: Constant.

104

render
httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

t enpl at e<t ypenane | nputlterator>
flat_multimap(lnputlterator first, Inputlterator |ast,
const Pred & comp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty f | at _nul ti map using the specified comparison object and allocator, and inserts el ements from
therange[first ,last).

Complexity: Linear in N if the range [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

t enpl at e<t ypenane | nputlterator>
flat_mul timap(ordered_range_t, Inputlterator first, Inputlterator |ast,
const Pred & comp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty f | at _nul ti map using the specified comparison object and allocator, and inserts el ements from
the ordered range [first ,last). This function is more efficient than the normal range creation for ordered ranges.

Requires: [first ,last) must be ordered according to the predicate.

Complexity: Linear in N.
flat_multimap(const flat_rmultimap< Key, T, Pred, A > & X);

Effects. Copy constructsaf | at _nul ti map.

Complexity: Linear in x.size().
flat_multi map(BOOST_RV_REF(flat_mul ti map) x);

Effects: Move constructsaf | at _mul t i map. Constructs *this using x's resources.
Complexity: Construct.

Postcondition: x is emptied.
flat_mul ti map& oper at or =( BOOST_COPY_ASSI GN_REF(fl at _nul ti map) x);

Effects: Makes *this a copy of x.

Complexity: Linear in x.size().
flat_multi map& operat or=(BOOST_RV_REF(fl at_nul ti map) nx);

Effects: this->swap(x.get()).

Complexity: Constant.

flat_nmul ti map public member functions

1

key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.

105

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
al l ocator_type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

const stored_allocator_type & get_stored_all ocator() const;

stored_al l ocator_type & get_stored_allocator();

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects. Returns a const_iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const __iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.

106

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

Y

17.

Throws. Nothing.

Complexity: Constant.
const_reverse_iterator rbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws. Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects. Returns a const_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
bool enpty() const;

Effects: Returnstrueif the container contains no el ements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the container.
Throws: Nothing.

Complexity: Constant.
size_type nmax_size() const;

Effects: Returnsthe largest possible size of the container.
Throws: Nothing.

Complexity: Constant.
void swap(flat_multimp & X);

Effects: Swaps the contents of *this and x.
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Throws. Nothing.

Complexity: Constant.
iterator insert(const value_type & X);

Effects: Inserts x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(BOOST_RV_REF(val ue_type) x);

Effects: Inserts a new value move-constructed from x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(BOOST_RV_REF(inpl _value_type) x);

Effects: Inserts a new value move-constructed from x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic search time plus linear insertion to the el ements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator position, const value_type & Xx);

Effects: Inserts acopy of x in the container. p is ahint pointing to where the insert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant time if the value is to be inserted before p) plus linear insertion to the elements
with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator position, BOOST_RV_REF(val ue_type) Xx);

Effects: Inserts a value move constructed from x in the container. p is a hint pointing to where the insert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant time if the value is to be inserted before p) plus linear insertion to the elements
with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator position, BOOST_RV_REF(inpl_val ue_type) x);

Effects: Inserts a value move constructed from x in the container. p is a hint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.
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Complexity: Logarithmic search time (constant time if the value is to be inserted before p) plus linear insertion to the elements
with bigger keys than x.

Note: If an element isinserted it might invalidate elements.

tenpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator last);

Requires: firgt, last are not iterators into *this.
Effects: inserts each element from the range [first,last) .
Complexity: At most N log(size()+N) (N is the distance from first to last) search time plus N*size() insertion time.

Note: If an element isinserted it might invalidate elements.
tenpl ate<class... Args> iterator enplace(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... and returns the iterator pointing to the newly
inserted element.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.

tenpl at e<cl ass. .. Args>
iterator enplace_hint(const_iterator hint, Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container. p is a hint pointing to where
the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant time if the value is to be inserted before p) plus linear insertion to the elements
with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator erase(const_iterator position);

Effects: Erases the element pointed to by position.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Linear to the elements with keys bigger than position

Note: Invalidates elements with keys not less than the erased element.
size_type erase(const key_type & X);

Effects: Erases all elementsin the container with key equivalent to x.
Returns: Returns the number of erased elements.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
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iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.
Complexity: size()*N where N is the distance from first to last.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
void clear();

Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.

Complexity: linear in size().
void shrink to fit();

Effects: Triesto deallocate the excess of memory created
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to size().
iterator find(const key_type & X);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: An const_iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
size_type count(const key_type & Xx) const;

Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)
iterator | ower_bound(const key_type & Xx);

Returns: An iterator pointing to the first element with key not lessthan k, or a.end() if such an element is not found.

Complexity: Logarithmic
const _iterator |ower_bound(const key type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
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iterator upper_bound(const key_type & Xx);

Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
const _iterator upper_bound(const key_ type & x) const;

Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
std::pair< iterator, iterator > equal _range(const key_ type & x);

Effects: Equivalent to std::make _pair(this->lower_bound(k), this->upper_bound(k)).
Complexity: Logarithmic

A std::pair< const_iterator, const_iterator >

equal _range(const key_type & x) const;

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic
size_type capacity() const;

Effects: Number of elements for which memory has been allocated. capacity() is always greater than or equal to size().
Throws: Nothing.

Complexity: Constant.
voi d reserve(size_type count);

Effects: If nislessthan or equal to capacity(), thiscall hasno effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws: If memory allocation allocation throws or T's copy constructor throws.

Note: If capacity() islessthan "count", iterators and references to to values might be invalidated.
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Header <boost/container/flat_set.hpp>

nanespace boost {
namespace contai ner {
tenpl at e<typenanme T, typename Pred = std::|ess<T>,
typenane A = std::allocator<T> >
class flat_set;
tenpl at e<typenanme T, typename Pred = std::|ess<T>,
typenane A = std::allocator<T> >
class flat_mnultiset;
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator==(const flat_set< T, Pred, A > & X,
const flat_set< T, Pred, A > &y);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator<(const flat_set< T, Pred, A > & X,
const flat_set< T, Pred, A > &Yy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator!=(const flat_set< T, Pred, A > & X,
const flat_set< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator>(const flat_set< T, Pred, A > & X,
const flat_set< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator<=(const flat_set< T, Pred, A > & X,
const flat_set< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator>=(const flat_set< T, Pred, A > & X,
const flat_set< T, Pred, A > &y);
tenpl at e<typenane T, typenane Pred, typenane A>
void swap(flat_set< T, Pred, A > & x, flat_set< T, Pred, A > &Yy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator==(const flat_multiset< T, Pred, A > & X,
const flat_nultiset< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator<(const flat_nultiset< T, Pred, A > & X,
const flat_nultiset< T, Pred, A > &y);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator!=(const flat_multiset< T, Pred, A > & X,
const flat_nultiset< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator>(const flat_nultiset< T, Pred, A > & x,
const flat_nultiset< T, Pred, A > &Yy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator<=(const flat_multiset< T, Pred, A > & X,
const flat_nultiset< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
bool operator>=(const flat_multiset< T, Pred, A > & X,
const flat_nultiset< T, Pred, A > &vy);
tenpl at e<typenane T, typenane Pred, typenane A>
void swap(flat_nultiset< T, Pred, A > & X,
flat_nultiset< T, Pred, A > &Yy);

Class template flat_set

boost::container::flat_set
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Synopsis

/'l I n header: <boost/container/flat_set. hpp>

tenpl at e<typenanme T, typename Pred = std::|ess<T>,
typenane A = std::allocator<T> >
class flat_set {

public:
/'l types
typedef tree_t::key_type key_type;
typedef tree_t::value_type val ue_type;
typedef tree_t::pointer poi nter;
typedef tree_t::const_pointer const _pointer;
typedef tree_t::reference ref erence;
typedef tree_t::const_reference const _reference;
typedef tree_t::key_conpare key_conpar e;
typedef tree_t::val ue_conpare val ue_conpar e;
typedef tree_t::iterator iterator;
typedef tree_t::const_iterator const _iterator;
typedef tree_t::reverse_iterator reverse_iterator;
typedef tree_t::const_reverse_iterator const_reverse_iterator;
typedef tree_t::size_type size_type;
typedef tree_t::difference_type di fference_type;
typedef tree_t::allocator_type al | ocat or _type;

typedef tree_t::stored_allocator_type stored_allocator_type;

/'l construct/copy/ destruct
explicit flat_set();
explicit flat_set(const Pred & const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_set(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_set(ordered_unique_range_t, Inputlterator, Inputlterator,
const Pred & = Pred(),
const allocator_type & = allocator_type());
flat_set(const flat_set< T, Pred, A > &);
flat_set (BOOST_RV_REF(fl at_set));
flat_set & oper at or =( BOOST_COPY_ASSI GN_REF(fl at _set));
flat_set & operator=(BOOST_RV_REF(fl at_set));

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator _type get_allocator() const;
const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
iterator begin();

const _iterator begin() const;

const _iterator cbegin() const;

iterator end();

const _iterator end() const;

const _iterator cend() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin() const;
const _reverse_iterator crbegin() const;
reverse_iterator rend();

const _reverse_iterator rend() const;
const_reverse_iterator crend() const;
bool enpty() const;

size_type size() const;

size_type nax_size() const;
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voi d swap(flat_set &);
std::pair< iterator, bool > insert(insert_const_ref_type);
std::pair< iterator, bool > insert(T &;
t enpl at e<t ypenane U>
std::pair< iterator, bool > insert(const U & unspecified = 0);
std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type));
iterator insert(const_iterator, insert_const_ref_type);
iterator insert(const_iterator, T &);
t enpl at e<t ypenane U>
iterator insert(const_iterator, const U & unspecified = 0);
iterator insert(const_iterator, BOOST_RV_REF(val ue_type));
tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && ..);
tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);
size_type erase(const key_type &) ;
iterator erase(const_iterator, const_iterator);
void clear();
void shrink _to fit();
iterator find(const key_type &) ;
const _iterator find(const key_type & const;
size_type count(const key_type &) const;
iterator |ower_bound(const key_type &) ;
const _iterator |ower_bound(const key_type & const;
iterator upper_bound(const key_type &) ;
const _iterator upper_bound(const key_type & const;
std::pair< const_iterator, const_iterator >
equal _range(const key_type & const;
std::pair< iterator, iterator > equal _range(const key type &);
size_type capacity() const;
voi d reserve(size_type);

Description

flat_set is a Sorted Associative Container that stores objects of type Key. flat_set is a Simple Associative Container, meaning that
itsvalue type, aswell asitskey type, isKey. It isaso a Unique Associative Container, meaning that no two elements are the same.

flat_setissimilar to std::set but it'simplemented like an ordered vector. This meansthat inserting anew element into aflat_set inval-
idates previous iterators and references

Erasing an element of aflat_set invalidates iterators and references pointing to elements that come after (their keys are bigger) the
erased element.

flat _set public construct/copy/destruct
explicit flat_set();

Effects: Defatuls constructs an empty f | at _map.

Complexity: Constant.

explicit flat_set(const Pred & conp,
const allocator_type & a = allocator_type());

Effects: Constructs an empty f | at _map using the specified comparison object and allocator.

Complexity: Constant.
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f

1

t enpl at e<t ypenane | nputlterator>
flat_set(lnputlterator first, Inputlterator |ast,
const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty map using the specified comparison object and allocator, and inserts elements from the range [first
Jast).

Complexity: Linear in N if the range [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

t enpl at e<t ypenane | nputlterator>
flat_set(ordered_unique_range_t, Inputlterator first, Inputlterator |ast,
const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructsanempty f | at _set using the specified comparison object and allocator, and inserts elementsfrom the ordered
unique range [first ,last). Thisfunction is more efficient than the normal range creation for ordered ranges.

Requires: [first ,|ast) must be ordered according to the predicate and must be unique values.

Complexity: Linear in N.
flat_set(const flat_set< T, Pred, A > & Xx);

Effects. Copy constructs a map.

Complexity: Linear in x.size().
flat _set (BOOST_RV_REF(flat_set) nx);

Effects: Move constructs a map. Constructs *this using X's resources.
Complexity: Construct.

Postcondition: x is emptied.
fl at _set & oper at or =( BOOST_COPY_ASSI GN_REF(fl at _set) Xx);

Effects: Makes *this a copy of x.

Complexity: Linear in x.size().
flat_set & operator=(BOOST_RV_REF(flat_set) nmx);

Effects: Makes *this a copy of x.
Complexity: Linear in x.size().

at _set public member functions
key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
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val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
al l ocator_type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

4. const stored_allocator_type & get_stored_all ocator() const;
5. )

stored_al l ocator_type & get_stored_allocator();
6.

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects. Returns a const_iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
const _iterator cbegin() const;

Effects: Returns aconst_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.
Complexity: Constant.

10 const _iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
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Throws. Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects. Returns a const_iterator to the end of the container.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.
Throws. Nothing.

Complexity: Constant.
const_reverse_iterator rbegin() const;

Effects. Returns a const_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator rend() const;

Effects: Returnsaconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crend() const;

Effects: Returnsaconst_reverse iterator pointing to the end of the reversed container.
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Throws. Nothing.
Complexity: Constant.

18 bool enpty() const;

Effects: Returns true if the container contains no elements.
Throws. Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the container.
Throws. Nothing.

Complexity: Constant.
size_type max_size() const;

Effects. Returns the largest possible size of the container.
Throws: Nothing.

Complexity: Constant.
voi d swap(flat_set & x);

Effects: Swaps the contents of *thisand x.
Throws: Nothing.

Complexity: Constant.
std::pair< iterator, bool > insert(insert_const_ref_type x);

Effects: Insertsx if and only if there is no element in the container with key equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivaent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.
Note: If an element isinserted it might invalidate elements.
pel

std::pair< iterator, bool > insert(T & x);

2 t enpl at e<t ypenane U>

std::pair< iterator, bool > insert(const U & u, unspecified = 0);

std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type) x);
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Effects: Inserts a new value_type move constructed from the pair if and only if there is no element in the container with key
equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator p, insert_const_ref_type x);

Effects: Insertsacopy of x in the container if and only if thereis no element in the container with key equivalent to the key of x.
p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keysthan x.

Note: If an element isinserted it might invalidate elements.

iterator insert(const_iterator position, T & Xx);

2 t enpl at e<t ypenane U>

iterator insert(const_iterator position, const U & u, unspecified = 0);

iterator insert(const_iterator position, BOOST_RV_REF(val ue_type) x);

Effects: Inserts an element move constructed from x in the container. p isahint pointing to where theinsert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keys than x.

Note: If an element isinserted it might invalidate elements.

Q t enpl at e<t ypenane | nputlterator>

void insert(lnputlterator first, Inputlterator last);

Requires: first, last are not iteratorsinto *this.

Effects: inserts each element from the range [first,last) if and only if there is no element with key equivalent to the key of that
element.

Complexity: At most N log(size()+N) (N is the distance from first to last) search time plus N*size() insertion time.
Note: If an element isinserted it might invalidate elements.

a tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && .. args);

Effects: Insertsan object x of type T constructed with std::forward<Args>(args)... if and only if thereis no element in the container
with key equivalent to the key of x.
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Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.

tenpl ate<cl ass... Args>
iterator enplace_hint(const_iterator hint, Args &&% .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container if and only if thereisno element
in the container with key equivalent to the key of x. p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keys than x.

Note: If an element isinserted it might invalidate elements.
iterator erase(const_iterator position);

Effects: Erases the element pointed to by position.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Linear to the elements with keys bigger than position

Note: Invalidates elements with keys not less than the erased el ement.
size_type erase(const key type & X);

Effects: Erases al elementsin the container with key equivalent to x.
Returns: Returns the number of erased elements.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.
Complexity: size()*N where N is the distance from first to last.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
void clear();

Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.

Complexity: linear in size().
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void shrink_to fit();

Effects: Triesto deallocate the excess of memory created
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to size().
iterator find(const key_type & X);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: A const_iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.
Complexity: Logarithmic.s
size_type count(const key_type & x) const;
Returns: The number of elements with key equivalent to x.
Complexity: log(size())+count(k)
iterator |ower_bound(const key_type & Xx);
Returns: An iterator pointing to the first element with key not lessthan k, or a.end() if such an element is not found.

Complexity: Logarithmic

2 const _iterator |ower_bound(const key_ type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.
Complexity: Logarithmic

iterator upper_bound(const key_type & X);
Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

const _iterator upper_bound(const key_ type & x) const;
Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic

a std::pair< const_iterator, const_iterator >

equal _range(const key_type & x) const;

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).
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Complexity: Logarithmic
std::pair< iterator, iterator > equal _range(const key_ type & x);
Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).
Complexity: Logarithmic
size_type capacity() const;
Effects: Number of elements for which memory has been alocated. capacity() is always greater than or equal to size().

Throws: Nothing.

Complexity: Constant.
voi d reserve(size_type count);

Effects: If nislessthan or equal to capacity(), thiscall has no effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws: If memory allocation allocation throws or T's copy constructor throws.

Note: If capacity() islessthan "count”, iterators and references to to values might be invalidated.

Class template flat_multiset

boost::container::flat_multiset
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Synopsis

/'l I n header: <boost/container/flat_set. hpp>

tenpl ate<typenane T, typenane Pred = std::|ess<T>,
typenane A = std::allocator<T> >
class flat_nultiset {

public:
/'l types
typedef tree_t::key_type key_type;
typedef tree_t::value_type val ue_type;
typedef tree_t::pointer poi nter;
typedef tree_t::const_pointer const _pointer;
typedef tree_t::reference ref erence;
typedef tree_t::const_reference const _reference;
typedef tree_t::key_conpare key_conpar e;
typedef tree_t::val ue_conpare val ue_conpar e;
typedef tree_t::iterator iterator;
typedef tree_t::const_iterator const _iterator;
typedef tree_t::reverse_iterator reverse_iterator;
typedef tree_t::const_reverse_iterator const_reverse_iterator;
typedef tree_t::size_type size_type;
typedef tree_t::difference_type di fference_type;
typedef tree_t::allocator_type al | ocat or _type;

typedef tree_t::stored_allocator_type stored_allocator_type;

/'l construct/copy/ destruct
explicit flat_multiset();
explicit flat_multiset(const Pred &,
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_nultiset(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
flat_nultiset(ordered_range_t, lnputlterator, |nputlterator,
const Pred & = Pred(),
const allocator_type & = allocator_type());
flat_nultiset(const flat_nmultiset< T, Pred, A > &);
flat_nultiset (BOOST_RV_REF(flat_multiset));
flat_nultiset& operator=(BOOST_COPY_ASSI GN REF(flat_multiset));
flat_nultiset& operator=(BOOST_RV_REF(flat_nultiset));

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator_type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
iterator begin();

const _iterator begin() const;

const _iterator cbegin() const;

iterator end();

const _iterator end() const;

const _iterator cend() const;

reverse_iterator rbegin();
const_reverse_iterator rbegin() const;

const _reverse_iterator crbegin() const;
reverse_iterator rend();

const _reverse_iterator rend() const;
const_reverse_iterator crend() const;

bool enpty() const;

size_type size() const;
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size_type nmax_size() const;
voi d swap(flat_nultiset &);
iterator insert(insert_const_ref_type);
iterator insert(T &;
tenpl ate<typenane U> iterator insert(const U & unspecified = 0);
iterator insert(BOOST_RV_REF(val ue_type));
iterator insert(const_iterator, insert_const_ref_type);
iterator insert(const_iterator, T &);
t enpl at e<t ypenane U>
iterator insert(const_iterator, const U & unspecified = 0);
iterator insert(const_iterator, BOOST_RV_REF(val ue_type));
tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> iterator enplace(Args && ..);
tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);
size_type erase(const key_type &) ;
iterator erase(const_iterator, const_iterator);
void clear();
void shrink _to fit();
iterator find(const key_type &) ;
const _iterator find(const key_type & const;
size_type count(const key_type &) const;
iterator |ower_bound(const key_type &) ;
const _iterator |ower_bound(const key_type & const;
iterator upper_bound(const key_type &) ;
const _iterator upper_bound(const key_type & const;
std::pair< const_iterator, const_iterator >
equal _range(const key_type & const;
std::pair< iterator, iterator > equal _range(const key type &);
size_type capacity() const;
voi d reserve(size_type);

Description

flat_multiset is a Sorted Associative Container that stores objects of type Key. flat_multiset is a Simple Associative Container,
meaning that its value type, aswell asits key type, is Key. flat_Multiset can store multiple copies of the same key value.

flat_multiset is similar to std::multiset but it's implemented like an ordered vector. This means that inserting a new element into a
flat_multiset invalidates previous iterators and references

Erasing an element of aflat_multiset invalidates iterators and references pointing to elements that come after (their keys are equal
or bigger) the erased element.

flat_multiset public construct/copy/destruct
explicit flat_nmultiset();

Effects: Defatuls constructs an empty f | at _map.

Complexity: Constant.

explicit flat_multiset(const Pred & conp,
const allocator_type & a = allocator_type());
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t enpl at e<t ypenane | nputlterator>
flat_nultiset(lnputlterator first, Inputlterator |ast,
const Pred & comp = Pred(),
const allocator_type & a = allocator_type());

t enpl at e<t ypenane | nputlterator>
flat_multiset(ordered_range_t, Inputlterator first, Inputlterator |ast,
const Pred & conmp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty f | at _mul ti set using the specified comparison object and allocator, and inserts el ements from
the ordered range [first ,last ). This function is more efficient than the normal range creation for ordered ranges.

Requires: [first ,last) must be ordered according to the predicate.

Complexity: Linear in N.

flat_nmultiset(const flat _nmultiset< T, Pred, A > & X);

flat_multiset (BOOST_RV_REF(flat_nultiset) x);

flat_nultiset& operator=(BOOST_COPY_ASSI GN_REF(flat_nultiset) x);

flat_multiset& operator=(BOOST_RV_REF(flat_nultiset) nx);

flat_mul tiset public member functions
1. .
key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
al l ocator _type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

const stored_allocator_type & get_stored_all ocator() const;
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stored_all ocator_type & get_stored_allocator();

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects. Returns a const_iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
const _iterator chegin() const;

Effects. Returns a const_iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects. Returns areverse iterator pointing to the beginning of the reversed container.
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Throws. Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws. Nothing.

Complexity: Constant.
const _reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects. Returns areverse_iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
bool enpty() const;

Effects: Returnstrue if the container contains no el ements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the container.

127

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Container

Throws. Nothing.

Complexity: Constant.
size_type max_size() const;

Effects: Returns the largest possible size of the container.
Throws. Nothing.

Complexity: Constant.
void swap(flat_nultiset & x);

Effects: Swaps the contents of *thisand x.
Throws. Nothing.

Complexity: Constant.
iterator insert(insert_const_ref _type x);

Effects. Inserts x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic search time plus linear insertion to the el ements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.

iterator insert(T & x);

2 tenpl at e<typenane U> iterator insert(const U & u, unspecified = 0);

iterator insert(BOOST_RV_REF(val ue_type) Xx);

Effects: Inserts a new value_type move constructed from x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.
iterator insert(const_iterator p, insert_const_ref _type x);

Effects: Inserts a copy of x in the container. p is ahint pointing to where the insert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keysthan x.

Note: If an element isinserted it might invalidate elements.

iterator insert(const_iterator position, T & x);
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t enpl at e<t ypenane U>
iterator insert(const_iterator position, const U & u, unspecified = 0);

iterator insert(const_iterator position, BOOST_RV_REF(val ue_type) x);

Effects: Inserts a new value move constructed from x in the container. p is a hint pointing to where the insert should start to
search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keys than x.

Note: If an element isinserted it might invalidate elements.

t enpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator |ast);

Requires: firgt, last are not iterators into *this.
Effects: inserts each element from the range [first,last) .
Complexity: At most N log(size()+N) (N is the distance from first to last) search time plus N*size() insertion time.

Note: If an element isinserted it might invalidate elements.
tenpl ate<class... Args> iterator enplace(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... and returns the iterator pointing to the newly
inserted element.

Complexity: Logarithmic search time plus linear insertion to the elements with bigger keys than x.

Note: If an element isinserted it might invalidate elements.

tenpl at e<cl ass. .. Args>
iterator enplace_hint(const_iterator hint, Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container. p is a hint pointing to where
the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic search time (constant if x isinserted right before p) plus insertion linear to the elements with bigger
keysthan x.

Note: If an element isinserted it might invalidate elements.
iterator erase(const_iterator position);

Effects: Erases the element pointed to by position.

Returns: Returns an iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().
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Complexity: Linear to the elements with keys bigger than position

Note: Invalidates elements with keys not less than the erased element.
size_type erase(const key_type & X);

Effects: Erases all elementsin the container with key equivalent to x.
Returns: Returns the number of erased el ements.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [first, last).
Returns: Returns last.
Complexity: size()*N where N is the distance from first to last.

Complexity: Logarithmic search time plus erasure time linear to the elements with bigger keys.
void clear();

Effects: erase(a.begin(),aend()).
Postcondition: size() == 0.
Complexity: linear in size().
void shrink_to_fit();
Effects: Triesto deallocate the excess of memory created
Throws: If memory allocation throws, or T's copy constructor throws.
Complexity: Linear to size().

2 iterator find(const key_type & x);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: A const_iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.s
size_type count(const key_type & x) const;

Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)
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iterator | ower_bound(const key_type & Xx);

Returns: An iterator pointing to the first element with key not lessthan k, or a.end() if such an element is not found.

Complexity: Logarithmic
const _iterator |ower_bound(const key type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
iterator upper_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

const _iterator upper_bound(const key_type & x) const;
Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

std::pair< const_iterator, const_iterator >
equal _range(const key_type & x) const;

Effects: Equivalent to std::make pair(this->lower_bound(k), this->upper_bound(k)).
Complexity: Logarithmic
std::pair< iterator, iterator > equal _range(const key_type & X);
Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).
Complexity: Logarithmic
size_type capacity() const;
Effects: Number of elements for which memory has been alocated. capacity() is always greater than or equal to size().

Throws. Nothing.

Complexity: Constant.
voi d reserve(size_type count);

Effects: If nislessthan or equal to capacity(), thiscall hasno effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws:. If memory allocation allocation throws or T's copy constructor throws.

Note: If capacity() islessthan "count", iterators and references to to values might be invalidated.
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Header <boost/container/list.hpp>

nanespace boost {
namespace contai ner {

tenpl at e<typenane T,
tenpl at e<typenane T,
bool operator==(const
tenpl at e<typenane T,
bool operator<(const
tenpl at e<typenane T,
bool operator!=(const
tenpl at e<typenane T,
bool operator>(const
tenpl at e<typenane T,
bool operator<=(const
tenpl at e<typenane T,
bool operator>=(const
tenpl at e<typenane T,
void swap(list< T, A > & X,

Class template list

boost::container::list

typenane A = std::allocator<T> > class list;
typenane A>

list< T, A> &Xx, const list< T, A> &y);
typenane A>

list< T, A>&X, const list< T, A> &Yy);
typenane A>

list< T, A> &Xx, const list< T, A> &y);
typenane A>

list< T, A>&X, const list< T, A> &Yy);
typenane A>

list< T, A> & X, const list< T, A> &y);
typenane A>

list< T, A> &Xx, const list< T, A> &y);
typenane A>

list< T, A> &Yy);
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Synopsis

/'l In header: <boost/container/list.hpp>

tenpl ate<typenane T, typenanme A = std::allocator<T> >

class list {
publi c:
/'l types
typedef T
typedef allocator_traits_type

typedef allocator_traits_type::
typedef allocator_traits_type::
typedef allocator_traits_type::

to T.

typedef allocator_traits_type::
ral type.

typedef allocator_traits_type::
type.

typedef A

t ypedef NodeAll oc
sion: the stored allocator type.

val ue_type;

. poi nter poi nter; /1 Pointer to T.
const _poi nter const _pointer; /1 Const pointer to T.
reference ref erence; /1l Reference to T.
const _reference const_reference; /'l Const reference O
size_type si ze_type; /1 An unsigned integO
di fference_type difference_type; /1 A signed integral O
al | ocat or _type; /1 The allocator type.
stored_al | ocat or _type; /1 Non-standard extend

typedef std::reverse_iterator< const_iterator > const_reverse_iterator;

/'l construct/copy/ destruct
list();

explicit list(const allocator_type &);

explicit list(size_type);

list(size_type, const T & const A& = A());

list(const list &);
list(list &&);

tenpl ate<typenane Inplt> list(lnplt, Inplt, const A& = A());
i st& operator=(const ThisType &);

i st& operator=(ThisType &&);
~list();

/1 public nmenber functions

al l ocator _type get_allocator() const;
const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();

void clear();

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;

const _iterator cbegin() const;
const _iterator cend() const;

const _reverse_iterator crbegin() const;
const_reverse_iterator crend() const;

bool enpty() const;
size_type size() const;
size_type nax_size() const;
void push_front(const T &) ;
void push_front(T &&);

voi d push_back(const T &);
voi d push_back(T &&);

void pop_front();

voi d pop_back();

reference front();
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const _reference front() const;

ref erence back();

const _reference back() const;

voi d resize(size_type, const T &);

voi d resize(size_type);

voi d swap( Thi sType &);

void insert(const_iterator, size_type, const T &);

tenpl at e<typenane Inplt> void insert(const_iterator, Inplt, Inplt);

iterator insert(const_iterator, const T &) ;

iterator insert(const_iterator, T &&);

tenpl ate<class... Args> void enpl ace_back(Args && ..);

tenpl ate<class... Args> void enplace_front(Args && ..);

tenpl ate<class... Args> iterator enplace(const_iterator, Args && ..);

iterator erase(const_iterator);

iterator erase(const_iterator, const_iterator);

voi d assign(size_type, const T &);

tenpl at e<typenane Inplt> void assign(lnplt, Inplt);

voi d splice(const_iterator, ThisType &);

voi d splice(const _iterator, ThisType & const_iterator);

voi d splice(const_iterator, ThisType & const_iterator, const_iterator);

voi d splice(const_iterator, ThisType & const_iterator, const_iterator,
size_type);

voi d reverse();

voi d remove(const T &);

t enpl at e<t ypenane Pred> void renove_if(Pred);

voi d uni que();

t enpl at e<t ypenane Bi naryPredi cate> void uni que(Bi naryPredi cate);

void nerge(list< T, A> &);

tenpl at e<typenane StrictWakOrdering> void nerge(list & StrictWakO dering);

void sort();

tenpl at e<typenane StrictWakO dering> void sort(StrictWakOrdering);

Description

A listisadoubly linked list. That is, it is a Sequence that supports both forward and backward traversal, and (amortized) constant
time insertion and removal of elements at the beginning or the end, or in the middle. Lists have the important property that insertion
and splicing do not invalidate iteratorsto list elements, and that even removal invalidates only the iterators that point to the elements
that are removed. The ordering of iterators may be changed (that is, list<T>::iterator might have a different predecessor or successor
after alist operation than it did before), but the iterators themselves will not be invalidated or made to point to different elements
unless that invalidation or mutation is explicit.

l'i st public types
1. typedef T value type;
The type of object, T, stored in the list
2. typedef std::reverse iterator< const_iterator > const_reverse _iterator;
Iterator used to iterate backwards through alist. Const iterator used to iterate backwards through alist.
I'i st public construct/copy/destruct

L list();

Effects: Default constructs alist.
Throws: If alocator_type's default constructor throws.

Complexity: Constant.

134

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

4,

5.

explicit list(const allocator_type & a);

Effects: Constructs alist taking the allocator as parameter.
Throws: If dlocator_type's copy constructor throws.
Complexity: Constant.

explicit list(size_type n);

Effects: Constructs alist that will use a copy of allocator a and inserts n copies of value.
Throws: If alocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear to n.
list(size_type n, const T & value, const A & a = A());

Effects: Constructs alist that will use a copy of alocator aand inserts n copies of value.
Throws: If alocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear ton.
list(const list & Xx);

Effects: Copy constructs alist.
Postcondition: x == *this.
Throws: If alocator_type's default constructor or copy constructor throws.

Complexity: Linear to the elements x contains.
list(list & Xx);

Effects. Move constructor. Moves mx's resources to *this.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
tenpl ate<typenane Inplt> list(Inplt first, Inplt last, const A & a = A());

Effects: Constructs alist that will use a copy of alocator aand inserts a copy of the range [first, last) in thelist.

Throws: If allocator_type's default constructor or copy constructor throws or T's constructor taking an dereferenced Inlt throws.

Complexity: Linear to the range [first, last).
|ist& operator=(const ThisType & X);

Effects: Makes *this contain the same elements as x.

Postcondition: this->size() == x.siz&(). *this contains a copy of each of x's elements.
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Throws:. If memory allocation throws or T's copy constructor throws.

Complexity: Linear to the number of elementsin x.
i st& operator=(Thi sType && X);

Effects: Move assignment. All mx's values are transferred to *this.
Postcondition: x.empty(). *this contains a the elements x had before the function.
Throws: If dlocator_type's copy constructor throws.

Complexity: Constant.
~list();

Effects: Destroysthelist. All stored values are destroyed and used memory is deall ocated.
Throws: Nothing.

Complexity: Linear to the number of elements.

i st public member functions
al | ocator_type get_all ocator() const;

Effects: Returns a copy of theinternal allocator.
Throws: If alocator's copy constructor throws.

Complexity: Constant.

N const stored_allocator_type & get_stored_all ocator() const;
3. )

stored_all ocator_type & get_stored_allocator();
4,

void clear();

Effects: Erases all the elements of the list.
Throws. Nothing.

Complexity: Linear to the number of elementsin thelist.
iterator begin();

Effects: Returns an iterator to the first element contained in thelist.
Throws: Nothing.

Complexity: Constant.

const _iterator begin() const;
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Effects: Returns aconst_iterator to the first element contained in thelist.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of thelist.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of thelist.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed list.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const;

Effects: Returnsaconst_reverse iterator pointing to the beginning of the reversed list.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed list.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator rend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed list.
Throws: Nothing.

Complexity: Constant.

const _iterator cbegin() const;
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17.

Effects: Returns aconst_iterator to the first element contained in thelist.

Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of thelist.
Throws: Nothing.

Complexity: Constant.

const _reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed list.

Throws: Nothing.

Complexity: Constant.

const _reverse_iterator crend() const;

Effects: Returnsaconst_reverse iterator pointing to the end of the reversed list.

Throws: Nothing.

Complexity: Constant.
bool enpty() const;

Effects. Returnstrueif the list contains no elements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the list.
Throws: Nothing.

Complexity: Constant.
size_type max_size() const;

Effects: Returnsthe largest possible size of thelist.
Throws: Nothing.

Complexity: Constant.

void push_front(const T & x);
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Effects: Inserts a copy of x at the beginning of the list.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Amortized constant time.
voi d push_front(T && x);

Effects: Constructs a new element in the beginning of the list and moves the resources of mx to this new element.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
voi d push_back(const T & x);

Effects: Insertsa copy of x at the end of thelist.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Amortized constant time.
voi d push_back(T && x);

Effects: Constructs a new el ement in the end of the list and moves the resources of mx to this new el ement.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
voi d pop_front();

Effects: Removes the first element from thelist.
Throws: Nothing.

Complexity: Amortized constant time.
voi d pop_back();

Effects. Removes the last element from thelist.
Throws: Nothing.

Complexity: Amortized constant time.

reference front();

Requires: lempty()
Effects: Returns areference to the first element from the beginning of the container.
Throws. Nothing.

Complexity: Constant.
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const _reference front() const;

Requires: 'empty()
Effects: Returns a const reference to the first element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.

ref erence back();

Requires: lempty()
Effects: Returns areference to the first element from the beginning of the container.
Throws. Nothing.

Complexity: Constant.
const _reference back() const;

Requires: 'empty()
Effects: Returns a const reference to the first element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.
voi d resize(size_type new_ size, const T & x);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are copy constructed from x.
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
voi d resize(size_type new size);

Effects: Inserts or erases elements at the end such that the size becomes n. New el ements are default constructed.
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
voi d swap(Thi sType & x);

Effects: Swaps the contents of *this and x.
Throws: Nothing.

Complexity: Constant.

void insert(const_iterator p, size_type n, const T & x);
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Requires: p must be avalid iterator of *this.

Effects: Inserts n copies of x before p.

Throws: If memory allocation throws or T's copy constructor throws.
Complexity: Linear to n.

& t enpl at e<t ypenane I nplt>

void insert(const_iterator p, Inplt first, Inplt last);

Requires: p must be avalid iterator of *this.
Effects: Insert acopy of the[first, last) range before p.
Throws:. If memory allocation throws, T's constructor from a dereferenced Inplt throws.

Complexity: Linear to std::distance [first, last).
iterator insert(const_iterator position, const T & X);

Requires: position must be avalid iterator of *this.

Effects: Insert acopy of x before position.

Throws: If memory allocation throws or x's copy constructor throws.
Complexity: Amortized constant time.

& iterator insert(const_iterator position, T && X);

Requires: position must be avalid iterator of *this.
Effects: Insert anew element before position with mx's resources.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
tenpl ate<cl ass... Args> void enpl ace_back(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the end of the list.
Throws:. If memory allocation throws or T's in-place constructor throws.

Complexity: Constant
tenpl ate<class... Args> void enplace_front(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the beginning of the list.
Throws:. If memory allocation throws or T's in-place constructor throws.

Complexity: Constant

tenpl ate<class... Args> iterator enplace(const_iterator p, Args && .. args);
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Effects: Inserts an object of type T constructed with std::forward<Args>(args)... before p.
Throws: If memory allocation throws or T's in-place constructor throws.

Complexity: Constant
iterator erase(const_iterator p);

Requires: p must be avalid iterator of *this.
Effects: Erasesthe element at p p.
Throws: Nothing.

Complexity: Amortized constant time.
iterator erase(const_iterator first, const_iterator |ast);

Requires: first and last must be valid iterator to elementsin *this.
Effects: Erases the elements pointed by [first, last).
Throws. Nothing.

Complexity: Linear to the distance between first and last.
voi d assign(size_type n, const T & val);

Effects. Assigns the n copies of val to *this.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to n.
tenpl at e<typenane Inplt> void assign(lnplt first, Inplt |ast);

Effects: Assigns the the range [first, last) to *this.
Throws:. If memory alocation throws or T's constructor from dereferencing Inplt throws.

Complexity: Linear to n.
void splice(const_iterator p, ThisType & X);

Requires: p must point to an element contained by thelist. x !=*this

Effects: Transfers all the elements of list x to thislist, before the the element pointed by p. No destructors or copy constructors
are cdled.

Throws: std::runtime_error if this allocator and x's alocator are not equal.
Complexity: Constant.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.
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voi d splice(const_iterator p, ThisType & x, const_iterator i);

Requires: p must point to an element contained by thislist. i must point to an element contained in list x.

Effects: Transfers the value pointed by i, from list x to thislist, before the the element pointed by p. No destructors or copy con-
structors are called. If p==1i or p == ++i, this function is anull operation.

Throws: std::runtime_error if this allocator and x's alocator are not equal .
Complexity: Constant.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

void splice(const_iterator p, ThisType & x, const_iterator first,
const _iterator last);

Requires: p must point to an element contained by this list. first and last must point to elements contained in list x.

Effects: Transfers the range pointed by first and last from list x to this list, before the the element pointed by p. No destructors
or copy constructors are called.

Throws: std::runtime_error if this allocator and x's allocator are not equal.
Complexity: Linear to the number of elements transferred.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

void splice(const_iterator p, ThisType & x, const_iterator first,
const _iterator last, size_type n);

Requires: p must point to an element contained by this list. first and last must point to elements contained in list X. n ==
std::distance(first, last)

Effects. Transfers the range pointed by first and last from list x to thislist, before the the element pointed by p. No destructors
or copy constructors are called.

Throws: std::runtime_error if this allocator and x's allocator are not equal.
Complexity: Constant.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and al the references are not
invalidated.

voi d reverse();

Effects. Reversesthe order of elementsin thelist.
Throws: Nothing.
Complexity: Thisfunction islinear time.

Note: Iterators and references are not invalidated

voi d renove(const T & val ue);
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Effects: Removes all the elements that compare equal to value.
Throws: Nothing.
Complexity: Linear time. It performs exactly size() comparisons for equality.

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

t enpl at e<t ypenane Pred> void remove_if(Pred pred);

Effects: Removes al the elements for which a specified predicate is satisfied.
Throws: If pred throws.
Complexity: Linear time. It performs exactly size() callsto the predicate.

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

voi d uni que();

Effects: Removes adjacent duplicate elements or adjacent elements that are equal from the list.
Throws. Nothing.
Complexity: Linear time (size()-1 comparisons callsto pred()).

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

2 t enpl at e<t ypenane Bi naryPredi cate> void uni que(Bi naryPredi cate binary_pred);

Effects: Removes adjacent duplicate elements or adjacent elements that satisfy some binary predicate from the list.
Throws: If pred throws.
Complexity: Linear time (size()-1 comparisons equality comparisons).

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

void merge(list< T, A> & X);

Requires: Thelists x and *this must be distinct.

Effects: This function removes al of x's elements and inserts them in order into *this according to std::less<value type>. The
mergeisstable; that is, if an element from *thisis equivalent to one from X, then the element from * this will precede the one from
X.

Throws: Nothing.
Complexity: Thisfunction islinear time: it performs at most size() + x.size() - 1 comparisons.

% tenpl at e<typenane Strict WakOrderi ng>

void nerge(list & x, StrictWakOdering conp);
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Requires: p must be a comparison function that induces a strict weak ordering and both *this and x must be sorted according to
that ordering The lists x and *this must be distinct.

Effects: Thisfunction removes all of x's elements and inserts them in order into *this. The mergeis stable; that is, if an element
from *thisis eguivalent to one from x, then the element from *this will precede the one from x.

Throws: Nothing.
Complexity: Thisfunction islinear time: it performs at most size() + x.size() - 1 comparisons.

Note: Iterators and references to *this are not invalidated.
void sort();

Effects: Thisfunction sorts the list *this according to std::less<value type>. The sort is stable, that is, the relative order of equi-
valent elementsis preserved.

Throws. Nothing.
Notes: |terators and references are not invalidated.

Complexity: The number of comparisonsis approximately N log N, where N isthe list's size.
tenpl at e<typenane StrictWakOrdering> void sort(StrictWakOrdering conp);

Effects: Thisfunction sorts the list *this according to std::less<value type>. The sort is stable, that is, the relative order of equi-
valent elementsis preserved.

Throws: Nothing.
Notes: Iterators and references are not invalidated.

Complexity: The number of comparisonsis approximately N log N, where N isthe list's size.
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Header <boost/container/map.hpp>

nanespace boost {
namespace contai ner {
t enpl at e<t ypenane Key, typenane T,

typenane Pred = std::less< std::pair< const Key, T> >,

typenane A = std::allocator<T> >
cl ass nap;
t enpl at e<t ypenane Key, typenane T,
typenane Pred = std::less< std::pair< const Key,
typenane A = std::allocator<T> >
class nul ti map;
t enpl at e<t ypenane Key, typenanme T, typenane Pred, typenane
bool operator==(const map< Key, T, Pred, A > & X,
const map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typenane
bool operator<(const map< Key, T, Pred, A > & X,
const map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typenane
bool operator!=(const map< Key, T, Pred, A > & X,
const map< Key, T, Pred, A > &y);
t enpl at e<t ypenane Key, typenanme T, typenane Pred, typenane
bool operator>(const nmap< Key, T, Pred, A > & X,
const map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenanme T, typenane Pred, typenane
bool operator<=(const map< Key, T, Pred, A > & X,
const map< Key, T, Pred, A > &vy);
t enpl at e<t ypenane Key, typenane T, typenane Pred, typenane
bool operator>=(const map< Key, T, Pred, A > & X,
const map< Key, T, Pred, A > &vy);

A>

A>

A>

A>

A>

A>

A>

t enpl at e<t ypename Key, typenane T, typenane Pred, typenane

voi d swap(map< Key, T, Pred, A > & x, map< Key, T, Pred, A > &vy);

t enpl at e<t ypename Key, typename T, typenane Pred,

t ypenane A>

bool operator==(const multimp< Key, T, Pred, A > & X,
const nultimap< Key, T, Pred, A > &vy);

t enpl at e<t ypename Key, typename T, typenane Pred,

typenane A>
bool operator<(const nultimp< Key, T, Pred, A > & x,

const multinmap< Key, T, Pred, A > &y);

t enpl at e<t ypename Key, typename T, typenane Pred,

t ypenane A>

bool operator!=(const multimp< Key, T, Pred, A > & X,
const nultimap< Key, T, Pred, A > &vy);

t enpl at e<t ypename Key, typename T, typenane Pred,

typenane A>
bool operator>(const nultimp< Key, T, Pred, A > & x,

const multinmap< Key, T, Pred, A > &vy);

t enpl at e<t ypename Key, typename T, typenane Pred,

t ypenane A>

bool operator<=(const multimp< Key, T, Pred, A > & X,
const nultimap< Key, T, Pred, A > &vy);

t enpl at e<t ypename Key, typename T, typenane Pred,

t ypenane A>

bool operator>=(const multimp< Key, T, Pred, A > & X,
const nultimap< Key, T, Pred, A > &vy);

t enpl at e<t ypenane Key, typenane T, typenane Pred,
void swap(rultimap< Key, T, Pred, A > & X,
mul ti map< Key, T, Pred, A > &vy);

Class template map

boost::container::map

t ypenane A>
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Synopsis

/1 I'n header: <boost/container/map. hpp>

t enpl at e<t ypenane Key, typenane T,
typenane Pred = std::|ess< std::pair< const Key, T> >,
typenane A = std::allocator<T> >

class map {

public:
/'l types
typedef tree_t::key_type key_type;
typedef tree_t::value_type val ue_type;
typedef tree_t::pointer poi nter;
typedef tree_t::const_pointer const _pointer;
typedef tree_t::reference ref erence;
typedef tree_t::const_reference const _reference;
typedef T mapped_t ype;
typedef Pred key_conpar e;
typedef tree_t::iterator iterator;
typedef tree_t::const_iterator const _iterator;
typedef tree_t::reverse_iterator reverse_iterator;
typedef tree_t::const_reverse_iterator const _reverse_iterator;
typedef tree_t::size_type size_type;
typedef tree_t::difference_type di fference_type;
typedef tree_t::allocator_type al | ocat or _type;
typedef tree_t::stored_allocator_type stored_al | ocat or _type;
typedef std::pair< key_type, napped_type > nonconst_val ue_type;
t ypedef unspecified nonconst _i npl _val ue_type;
t ypedef val ue_conpare_i npl val ue_conpar e;

/'l construct/copy/destruct
map() ;
explicit map(const Pred & const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
map(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
nmap(ordered_uni que_range_t, Inputlterator, Inputlterator,
const Pred & = Pred(), const allocator_type & = allocator_type());
map(const map< Key, T, Pred, A > &);
map( BOOST_RV_REF(nmap) ) ;
map& oper at or =( BOOST_COPY_ASSI GN_REF( map) ) ;
map& oper at or =( BOOST_RV_REF( nap) ) ;

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator_type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
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;

bool enpty() const;

size_type size() const;

size_type nax_size() const;

napped_type & operator[](const key_type &) ;
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nmapped_type & operator[](key_type &&);
BOOST_MOVE_CONVERSI ON_AWARE_CATCH( oper at or, key_type, napped_type &,
priv_subscript) const;
const T & at(const key_type &) const;
voi d swap(map &);
std::pair< iterator, bool
std::pair< iterator, bool

i nsert
i nsert

const val ue_type &);

const nonconst_val ue_type &);
std::pair< iterator, bool i nsert ( BOOST_RV_REF( nonconst _val ue_type));
std::pair< iterator, bool i nsert ( BOOST_RV_REF( nonconst _i npl _val ue_type) ) ;
std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type));

iterator insert(iterator, const value_type &);

iterator insert(iterator, BOOST_RV_REF(nonconst_val ue_type));

iterator insert(iterator, BOOST_RV_REF(nonconst _inpl_val ue_type));
iterator insert(iterator, const nonconst_value_type &);

iterator insert(iterator, BOOST_RV_REF(val ue_type));

tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && ..);
tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);

size_type erase(const key_type &) ;

iterator erase(const_iterator, const_iterator);

void clear();

iterator find(const key_type &) ;

const _iterator find(const key_type & const;

size_type count(const key_type &) const;

iterator | ower_bound(const key_type &) ;

const _iterator |ower_bound(const key_type & const;

iterator upper_bound(const key_type &) ;

const _iterator upper_bound(const key_type & const;

std::pair< iterator, iterator > equal _range(const key type &);

std::pair< const_iterator, const_iterator >

equal _range(const key_type & const;

V V. V V

Py

Description

A map is akind of associative container that supports unique keys (contains at most one of each key value) and provides for fast
retrieval of values of another type T based on the keys. The map class supports bidirectional iterators.

A map satisfiesall of the requirements of a container and of areversible container and of an associative container. For amap<Key,T>
thekey typeisKey and the value_typeisstd::pair<const Key,T>.

Pred isthe ordering function for Keys (e.g. std::less<Key>).
A isthe alocator to allocate the value _types (e.g. allocator< std::pair<const Key, T> > ).
map public construct/copy/destruct

1 map() ;

Effects: Default constructs an empty map.

Complexity: Constant.
explicit map(const Pred & conp, const allocator_type & a = allocator_type());

Effects. Constructs an empty map using the specified comparison object and allocator.

Complexity: Constant.
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t enpl at e<t ypenane | nputlterator>
map(lnputlterator first, Inputlterator last, const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty map using the specified comparison object and allocator, and inserts elements from the range [first
Jast).

Complexity: Linear in N if the range [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

t enpl at e<t ypenane | nputlterator>
map( ordered_uni que_range_t, Inputlterator first, Inputlterator |ast,
const Pred & conmp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty map using the specified comparison object and allocator, and inserts elements from the ordered
unique range [first ,last). Thisfunction is more efficient than the normal range creation for ordered ranges.

Requires: [first ,|ast) must be ordered according to the predicate and must be unique values.

Complexity: Linear in N.
map(const map< Key, T, Pred, A > & X);

Effects. Copy constructs a map.

Complexity: Linear in x.size().
map( BOOST_RV_REF( map) X);

Effects: Move constructs a map. Constructs *this using X's resources.
Complexity: Construct.

Postcondition: x is emptied.
map& oper at or =( BOOST_COPY_ASSI GN_REF( map) Xx);

Effects: Makes *this a copy of x.

Complexity: Linear in x.size().
map& oper at or =( BOOST_RV_REF( map) X);

Effects: this->swap(x.get()).
Complexity: Constant.

map public member functions
key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
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val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
al l ocator_type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

const stored_allocator_type & get_stored_all ocator() const;

stored_al l ocator_type & get_stored_allocator();

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects. Returns a const_iterator to the first element contained in the container.
Throws. Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const __iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.
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Y

Throws. Nothing.

Complexity: Constant.
const_reverse_iterator rbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws. Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects. Returns a const_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
bool enpty() const;

Effects: Returnstrueif the container contains no el ements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the container.
Throws: Nothing.

Complexity: Constant.
size_type nmax_size() const;

Effects: Returnsthe largest possible size of the container.
Throws: Nothing.

Complexity: Constant.
mapped_type & operator[](const key_type & k);

Effects: If there is no key equivalent to x in the map, inserts value_type(x, T()) into the map.
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Returns: A reference to the mapped_type corresponding to x in *this.

Complexity: Logarithmic.
mapped_type & operator[](key_type && k);

Effects: If there is no key equivalent to x in the map, inserts value_type(boost::move(x), T()) into the map (the key is move-con-
structed)

Returns: A reference to the mapped_type corresponding to x in *this.
Complexity: Logarithmic.

B BOOST_MOVE_CONVERS|I ON_AWARE_CATCH( oper ator, key_type, mapped_type &,

priv_subscript) const;

Returns: A reference to the element whose key is equivalent to x. Throws: An exception object of type out_of range if no such
element is present. Complexity: logarithmic.

const T & at(const key_type & k) const;

Returns: A reference to the element whose key is equivalent to x. Throws: An exception object of type out_of_range if no such
element is present. Complexity: logarithmic.

void swap(map & x);

Effects: Swaps the contents of *this and x.
Throws. Nothing.
Complexity: Constant.

2 std::pair< iterator, bool > insert(const value_type & x);

Effects: Insertsx if and only if there is no element in the container with key equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic.

2 std::pair< iterator, bool > insert(const nonconst_val ue_type & Xx);

Effects: Inserts a new value_type created from the pair if and only if there is no element in the container with key equivalent to
the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic.

2 std::pair< iterator, bool > insert(BOOST_RV_REF(nonconst_val ue_type) X);

Effects: Inserts a new value_type move constructed from the pair if and only if there is no element in the container with key
equivalent to the key of x.
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Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic.

A std::pair< iterator, bool > insert(BOOST_RV_REF(nonconst_inpl_val ue_type) Xx);

Effects: Inserts a new value_type move constructed from the pair if and only if there is no element in the container with key
equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic.
std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type) x);

Effects: Move constructs a new value from x if and only if there is no element in the container with key equivalent to the key of
X.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivaent to the key of x.

Complexity: Logarithmic.
iterator insert(iterator position, const value_type & X);

Effects. Inserts a copy of x in the container if and only if there is no element in the container with key equivalent to the key of x.
p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator insert(iterator position, BOOST_RV_REF(nonconst_val ue_type) x);

Effects: Move constructs a new value from x if and only if there is no element in the container with key equivalent to the key of
X. p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator insert(iterator position, BOOST_RV_REF(nonconst_inpl _val ue_type) x);

Effects. Move constructs a new value from x if and only if there is no element in the container with key equivalent to the key of
X. p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.
Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.

D iterator insert(iterator position, const nonconst_val ue_type & x);

Effects: Inserts a copy of x in the container. p is ahint pointing to where the insert should start to search.
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Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic.
iterator insert(iterator position, BOOST_RV_REF(val ue_type) x);

Effects: Inserts an element move constructed from x in the container. p isahint pointing to where theinsert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic.

t enpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator |ast);

Requires: firgt, last are not iterators into *this.

Effects: inserts each element from the range [first,last) if and only if there is no element with key equivalent to the key of that
element.

Complexity: At most N log(size()+N) (N is the distance from first to last)
tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && .. args);

Effects. Insertsan object x of type T constructed with std::forward<Args>(args)... in the container if and only if thereisno el ement
in the container with an equivalent key. p is a hint pointing to where the insert should start to search.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.

tenpl ate<cl ass... Args>
iterator enplace_hint(const_iterator hint, Args &&% .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container if and only if thereisno element
in the container with an equivalent key. p is a hint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator erase(const_iterator position);

Effects: Erases the element pointed to by position.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Amortized constant time
size_type erase(const key_type & X);

Effects: Erases all elementsin the container with key equivalent to x.

Returns. Returns the number of erased e ements.
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Complexity: log(size()) + count(k)
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.

Complexity: log(size())+N where N is the distance from first to last.
void clear();

Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.

Complexity: linear in size().
iterator find(const key_type & x);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: A const_iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
size_type count(const key_type & Xx) const;

Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)
iterator |ower_bound(const key_type & x);

Returns: An iterator pointing to the first element with key not lessthan k, or a.end() if such an element is not found.

Complexity: Logarithmic
const _iterator |ower_bound(const key_ type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
iterator upper_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
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const _iterator upper_bound(const key_type & x) const;

Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

e std::pair< iterator, iterator > equal _range(const key_type & X);

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic

std::pair< const_iterator, const_iterator >
equal _range(const key_type & x) const;

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic

Class template multimap

boost::container::multimap
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Synopsis

I n header: <boost/container/ map. hpp>

t enpl at e<t ypenanme Key, typenane T,

typenane Pred = std::|ess< std::pair< const Key, T> >,
typenane A = std::allocator<T> >

class nultimp {

public:
/'l types
typedef tree_t::key_type key_type;
typedef tree_t::value_type val ue_type;
typedef tree_t::pointer poi nter;
typedef tree_t::const_pointer const _pointer;
typedef tree_t::reference ref erence;
typedef tree_t::const_reference const _reference;
typedef T mapped_t ype;
typedef Pred key_conpar e;
typedef tree_t::iterator iterator;
typedef tree_t::const_iterator const _iterator;
typedef tree_t::reverse_iterator reverse_iterator;
typedef tree_t::const_reverse_iterator const _reverse_iterator;
typedef tree_t::size_type size_type;
typedef tree_t::difference_type di fference_type;
typedef tree_t::allocator_type al | ocat or _type;
typedef tree_t::stored_allocator_type stored_al | ocat or _type;
typedef std::pair< key_type, napped_type > nonconst_val ue_type;
t ypedef unspecified nonconst _i npl _val ue_type;
t ypedef val ue_conpare_i npl val ue_conpar e;

/'l construct/copy/ destruct
mul ti map();
explicit nmultimap(const Pred & const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
mul ti map(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
mul ti map(ordered_range_t, Inputlterator, |nputlterator,
const Pred & = Pred(),
const allocator_type & = allocator_type());
nmul ti map(const multimap< Key, T, Pred, A > &);
nmul ti map( BOOST_RV_REF(mul timap));
nmul ti map& oper at or =( BOOST_COPY_ASSI GN_REF( nul ti map) ) ;
nmul ti map& operat or =( BOOST_RV_REF(nul ti map) ) ;

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator _type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
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;

bool enpty() const;

size_type size() const;

size_type nax_size() const;
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void swap(multimap &);

iterator insert(const value_type &) ;

iterator insert(const nonconst_val ue_type &);

iterator insert(BOOST_RV_REF(nonconst_val ue_type));

iterator insert(BOOST_RV_REF(nonconst _inpl _val ue_type));

iterator insert(iterator, const value_type &);

iterator insert(iterator, const nonconst_value_type &);

iterator insert(iterator, BOOST_RV_REF(nonconst_value_type));
iterator insert(iterator, BOOST_RV_REF(nonconst _inpl_val ue_type));

tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> iterator enplace(Args && ..);

tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);

size_type erase(const key_type &) ;

iterator erase(const_iterator, const_iterator);

void clear();

iterator find(const key_type &) ;

const _iterator find(const key_type & const;

size_type count(const key_type &) const;

iterator | ower_bound(const key_type &) ;

const _iterator |ower_bound(const key_type & const;

iterator upper_bound(const key_type &) ;

std::pair< iterator, iterator > equal _range(const key type &);

const _iterator upper_bound(const key_type & const;

std::pair< const_iterator, const_iterator >

equal _range(const key_type & const;

Description

A multimap is a kind of associative container that supports equivalent keys (possibly containing multiple copies of the same key
value) and providesfor fast retrieval of values of another type T based on the keys. The multimap class supports bidirectional iterators.

A multimap satisfies all of the requirements of a container and of a reversible container and of an associative container. For a
map<Key,T> the key typeis Key and the value_type is std::pair<const Key,T>.

Pred isthe ordering function for Keys (e.g. std::less<Key>).
A isthe alocator to allocate the value _types (e.g. allocator< std::pair<const Key, T> >).
mul ti map public construct/copy/destruct

L mul ti map();

Effects: Default constructs an empty multimap.

Complexity: Constant.

explicit multimap(const Pred & conp,
const allocator_type & a = allocator_type());

Effects. Constructs an empty multimap using the specified comparison object and allocator.
Complexity: Constant.

3. t enpl at e<t ypenane | nputlterator>

mul ti map(lnputlterator first, Inputlterator |ast,
const Pred & conp = Pred(),
const allocator_type & a = allocator_type());
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Effects: Constructs an empty multimap using the specified comparison object and allocator, and inserts elements from the range
[first last).

Complexity: Linear in N if the range [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

tenpl at e<t ypenane | nputlterator>
mul ti map(ordered_range_t ordered_range, lnputlterator first,
Inputlterator last, const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty multimap using the specified comparison object and allocator, and inserts elements from the ordered
range [first ,last). This function is more efficient than the normal range creation for ordered ranges.

Requires: [first ,|ast) must be ordered according to the predicate.

Complexity: Linear in N.
mul ti map(const nulti map< Key, T, Pred, A > & X);

Effects: Copy constructs a multimap.

Complexity: Linear in x.size().
mul ti map( BOOST_RV_REF(mul timap) X);

Effects: Move constructs a multimap. Constructs * this using x's resources.
Complexity: Construct.

Postcondition: x is emptied.
mul ti map& oper at or =( BOOST_COPY_ASSI GN_REF( mul ti map) Xx);

Effects: Makes *this a copy of x.

Complexity: Linear in x.size().
mul ti map& oper at or =( BOOST_RV_REF(nul ti map) X);

Effects: this->swap(x.get()).
Complexity: Constant.

mul ti map public member functions
key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
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al l ocator _type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

const stored_allocator_type & get_stored_allocator() const;

5 stored_al l ocator_type & get_stored_allocator();

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects: Returns aconst_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.

const _reverse_iterator rbegin() const;
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Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returnsaconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.
Complexity: Constant.

= bool enpty() const;

Effects: Returnstrue if the container contains no e ements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the container.
Throws: Nothing.

Complexity: Constant.
si ze_type nax_size() const;

Effects: Returnsthe largest possible size of the container.
Throws: Nothing.
Complexity: Constant.

17 void swap(rmultimp & x);

Effects: Swaps the contents of *this and x.
Throws: Nothing.

Complexity: Constant.

iterator insert(const value_type & X);
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Effects: Inserts x and returns the iterator pointing to the newly inserted element.

Complexity: Logarithmic.
iterator insert(const nonconst_val ue_type & x);

Effects: Inserts a new value constructed from x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic.

iterator insert(BOOST_RV_REF(nonconst_val ue_type) Xx);
Effects: Inserts a new value move-constructed from x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic.

iterator insert(BOOST_RV_REF(nonconst_inpl _val ue_type) x);
Effects: Inserts a new value move-constructed from x and returns the iterator pointing to the newly inserted element.
Complexity: Logarithmic.

iterator insert(iterator position, const value_type & X);
Effects: Inserts a copy of x in the container. p is ahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator insert(iterator position, const nonconst_val ue_type & x);

Effects: Inserts a new value constructed from x in the container. p is a hint pointing to where the insert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator insert(iterator position, BOOST_RV_REF(nonconst_val ue_type) Xx);

Effects: Inserts a new value move constructed from x in the container. p is a hint pointing to where the insert should start to
search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator insert(iterator position, BOOST_RV_REF(nonconst_inpl _val ue_type) Xx);

Effects: Inserts a new value move constructed from x in the container. p is a hint pointing to where the insert should start to
search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
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t enpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator |ast);

Requires: firgt, last are not iterators into *this.
Effects: inserts each element from the range [first,last) .

Complexity: At most N log(size()+N) (N isthe distance from first to last)
tenpl ate<class... Args> iterator enplace(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container. p is a hint pointing to where
theinsert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.

tenpl at e<cl ass. .. Args>
iterator enplace_hint(const_iterator hint, Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the container. p is a hint pointing to where
the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.
Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.

2 iterator erase(const_iterator position);

Effects: Erases the element pointed to by position.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Amortized constant time
size_type erase(const key_type & X);

Effects: Erases all elements in the container with key equivalent to x.
Returns: Returns the number of erased elements.

Complexity: log(size()) + count(k)
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.

Complexity: log(size())+N where N is the distance from first to last.

void clear();
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Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.

Complexity: linear in size().
iterator find(const key_type & x);

Returns: An iterator pointing to an element with the key equivalent to X, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: A const iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
size_type count(const key_type & X) const;

Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)
iterator |ower_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
const _iterator |ower_bound(const key_ type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
iterator upper_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
std::pair< iterator, iterator > equal _range(const key_ type & x);

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic
const _iterator upper_bound(const key_type & Xx) const;

Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
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A std::pair< const_iterator, const_iterator >

equal _range(const key_type & x) const

Effects: Equivalent to std::make pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic
Header <boost/container/set.hpp>

nanespace boost {
namespace contai ner {
tenpl ate<typenane T, typenanme Pred = std::|ess<T>
typenane A = std::allocator<T> >
cl ass set;
tenpl ate<typenane T, typenanme Pred = std::|ess<T>
typenane A = std::allocator<T> >
class nmultiset;
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator==(const set< T, Pred, A > & Xx
const set< T, Pred, A > &vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator<(const set< T, Pred, A > & X, const set< T, Pred, A > &vy)
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator!=(const set< T, Pred, A > & X,
const set< T, Pred, A > &vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator>(const set< T, Pred, A > & X, const set< T, Pred, A > &y)
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator<=(const set< T, Pred, A > & Xx
const set< T, Pred, A > &vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator>=(const set< T, Pred, A > & X
const set< T, Pred, A > &vy);
tenpl ate<typenane T, typenane Pred, typenane A>
void swap(set< T, Pred, A > & x, set< T, Pred, A > &vy)
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator==(const nultiset< T, Pred, A > & X,
const nultiset< T, Pred, A > & vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator<(const nultiset< T, Pred, A > & Xx
const nmultiset< T, Pred, A > &vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator!=(const nultiset< T, Pred, A > & X,
const nultiset< T, Pred, A > & vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator>(const nultiset< T, Pred, A > & Xx
const nmultiset< T, Pred, A > &vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator<=(const nultiset< T, Pred, A > & X,
const nultiset< T, Pred, A > & vy);
tenpl ate<typenane T, typenane Pred, typenane A>
bool operator>=(const nultiset< T, Pred, A > & X,
const nultiset< T, Pred, A > & vy);
tenpl ate<typenane T, typenane Pred, typenane A>
void swap(nultiset< T, Pred, A > & x, multiset< T, Pred, A > &vy);
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Class template set

boost::container::set
Synopsis

/1l I'n header: <boost/container/set.hpp>

tenpl ate<typenane T, typenane Pred = std::|ess<T>,
typenane A = std::allocator<T> >
class set {

public:
/'l types
typedef tree_t::key_type key_type;
typedef tree_t::value_type val ue_type;
typedef tree_t::pointer poi nter;
typedef tree_t::const_pointer const _pointer;
typedef tree_t::reference ref erence;
typedef tree_t::const_reference const _reference;
t ypedef Pred key_conpar e;
t ypedef Pred val ue_conpar e;
typedef tree_t::iterator iterator;
typedef tree_t::const_iterator const _iterator;
typedef tree_t::reverse_iterator reverse_iterator;
typedef tree_t::const_reverse_iterator const_reverse_iterator;
typedef tree_t::size_type si ze_type;
typedef tree_t::difference_type di fference_type;
typedef tree_t::allocator_type al | ocat or _type;

typedef tree_t::stored_allocator_type stored_allocator_type;

/1 construct/copy/destruct
set();
explicit set(const Pred & const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
set(Inputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
set (ordered_uni que_range_t, Inputlterator, Inputlterator,
const Pred & = Pred(), const allocator_type & = allocator_type());
set (const set &);
set (BOOST_RV_REF(set));
set & oper at or =( BOOST_COPY_ASSI GN_REF(set) ) ;
set & oper at or =( BOOST_RV_REF(set) ) ;

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator _type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
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;

const _iterator cbhegin() const;

const _iterator cend() const;

const _reverse_iterator crbegin() const;
const_reverse_iterator crend() const;
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bool enpty() const;
size_type size() const;
size_type nmax_size() const;
voi d swap(set &);
std::pair< iterator, bool > insert(insert_const_ref_type);
std::pair< iterator, bool > insert(T &;
t enpl at e<t ypenane U>
std::pair< iterator, bool > insert(const U & unspecified = 0);
std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type));
iterator insert(const_iterator, insert_const_ref_type);
iterator insert(const_iterator, T &);
t enpl at e<t ypenane U>
iterator insert(const_iterator, const U & unspecified = 0);
iterator insert(const_iterator, BOOST_RV_REF(val ue_type));
tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && ..);
tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);
size_type erase(const key_type &) ;
iterator erase(const_iterator, const_iterator);
void clear();
iterator find(const key_type &) ;
const _iterator find(const key_type & const;
size_type count(const key_type &) const;
iterator | ower_bound(const key_type &) ;
const _iterator |ower_bound(const key_type & const;
iterator upper_bound(const key_type &) ;
const _iterator upper_bound(const key_type & const;
std::pair< iterator, iterator > equal _range(const key type &);
std::pair< const_iterator, const_iterator >
equal _range(const key_type & const;

I

Description

A setisakind of associative container that supports unigque keys (contains at most one of each key value) and provides for fast re-
trieval of the keys themselves. Class set supports bidirectiona iterators.

A set setisfiesall of the requirements of acontainer and of areversible container , and of an associative container. A set also provides
most operations described in for unique keys.

set public construct/copy/destruct
set();

Effects: Default constructs an empty set.

Complexity: Constant.
explicit set(const Pred & conp, const allocator_type & a = allocator_type());

Effects: Constructs an empty set using the specified comparison object and allocator.

Complexity: Constant.

t enpl at e<t ypenane | nputlterator>
set(Inputlterator first, Inputlterator last, const Pred & conp = Pred(),
const allocator_type & a = allocator_type());
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Effects: Constructs an empty set using the specified comparison object and allocator, and inserts el ements from the range [first
Jast).

Complexity: Linear in N if the range [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

tenpl at e<t ypenane | nputlterator>
set (ordered_uni que_range_t, Inputlterator first, Inputlterator |ast,
const Pred & conmp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty set using the specified comparison object and allocator, and inserts el ements from the ordered unique
range [first ,last). This function is more efficient than the normal range creation for ordered ranges.

Requires: [first ,|ast) must be ordered according to the predicate and must be unique values.

Complexity: Linear in N.
set (const set & X);

Effects: Copy constructs a set.

Complexity: Linear in x.size().
set (BOOST_RV_REF(set) Xx);

Effects: Move constructs a set. Constructs *this using x's resources.
Complexity: Construct.

Postcondition: x is emptied.
set & oper at or =( BOOST_COPY_ASSI GN_REF(set) x);

Effects: Makes *this a copy of x.

Complexity: Linear in x.size().
set & operat or =( BOOST_RV_REF(set) Xx);

Effects: this->swap(x.get()).
Complexity: Constant.

set public member functions
key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.
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al l ocator _type get_allocator() const;

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

const stored_allocator_type & get_stored_allocator() const;

5 stored_al l ocator_type & get_stored_allocator();

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant
const _iterator begin() const;

Effects: Returns aconst_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.

const _reverse_iterator rbegin() const;
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Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returnsaconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _iterator cbegin() const;

Effects: Returns a const_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.

bool enpty() const;
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Effects: Returnstrueif the container contains no e ements.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the container.
Throws: Nothing.

Complexity: Constant.
size_type nmax_size() const;

Effects: Returnsthe largest possible size of the container.
Throws: Nothing.

Complexity: Constant.
voi d swap(set & X);

Effects: Swaps the contents of *this and x.
Throws: Nothing.
Complexity: Constant.

2 std::pair< iterator, bool > insert(insert_const_ref_type x);

Effects: Inserts x if and only if there is no element in the container with key equivalent to the key of x.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic.
3

std::pair< iterator, bool > insert(T & X);

2 t enpl at e<t ypenane U>

std::pair< iterator, bool > insert(const U & u, unspecified = 0);

std::pair< iterator, bool > insert(BOOST_RV_REF(val ue_type) x);

Effects: Move constructs a new value from x if and only if there is no element in the container with key equivalent to the key of
X.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Complexity: Logarithmic.
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iterator insert(const_iterator p, insert_const_ref _type Xx);

Effects: Insertsacopy of x in the container if and only if thereis no element in the container with key equivalent to the key of x.
p isahint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.

iterator insert(const_iterator position, T & X);

t enpl at e<t ypenane U>
iterator insert(const_iterator position, const U & u, unspecified = 0);

iterator insert(const_iterator p, BOOST_RV_REF(val ue_type) X);

Effects: Inserts an element move constructed from X in the container. p isahint pointing to where theinsert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic.

t enpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator last);

Requires: first, last are not iteratorsinto *this.

Effects: inserts each element from the range [first,last) if and only if there is no element with key equivalent to the key of that
element.

Complexity: At most N log(size()+N) (N isthe distance from first to last)
tenpl ate<class... Args> std::pair< iterator, bool > enplace(Args && .. args);

Effects: Insertsan object x of type T constructed with std::forward<Args>(args)... if and only if thereis no element in the container
with equivalent value. and returns the iterator pointing to the newly inserted element.

Returns: The bool component of the returned pair is true if and only if the insertion takes place, and the iterator component of
the pair points to the element with key equivalent to the key of x.

Throws:. If memory allocation throws or T's in-place constructor throws.

Complexity: Logarithmic.

tenpl ate<cl ass... Args>
iterator enplace_hint(const_iterator hint, Args &% .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... if and only if thereisno element in the container
with equivalent value. p is a hint pointing to where the insert should start to search.

Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic.
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iterator erase(const_iterator p);

Effects: Erases the element pointed to by p.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Amortized constant time
size_type erase(const key_type & X);

Effects: Erases all elementsin the container with key equivalent to x.
Returns: Returns the number of erased elements.

Complexity: log(size()) + count(k)
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.

Complexity: log(size())+N where N is the distance from first to last.
void clear();

Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.

Complexity: linear in size().
iterator find(const key_type & X);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: A const_iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
size_type count(const key_type & x) const;

Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)
iterator |ower_bound(const key_type & Xx);

Returns: An iterator pointing to the first element with key not lessthan k, or a.end() if such an element is not found.
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Complexity: Logarithmic

4 .
L const _iterator |ower_bound(const key_type & Xx) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
iterator upper_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

a const _iterator upper_bound(const key type & x) const;

Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
std::pair< iterator, iterator > equal _range(const key_type & x);

Effects: Equivalent to std::make _pair(this->lower_bound(k), this->upper_bound(k)).
Complexity: Logarithmic

o std::pair< const_iterator, const_iterator >

equal _range(const key_type & X) const;
Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic

Class template multiset

boost::container::multiset
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Synopsis

/'l In header: <boost/container/set.hpp>

tenpl at e<typenanme T, typename Pred = std::|ess<T>,
typenane A = std::allocator<T> >
class nultiset {

public:
/'l types
typedef tree_t::key_type key_type;
typedef tree_t::value_type val ue_type;
typedef tree_t::pointer poi nter;
typedef tree_t::const_pointer const _pointer;
typedef tree_t::reference ref erence;
typedef tree_t::const_reference const _reference;
t ypedef Pred key_conpar e;
t ypedef Pred val ue_conpar e;
typedef tree_t::iterator iterator;
typedef tree_t::const_iterator const _iterator;
typedef tree_t::reverse_iterator reverse_iterator;
typedef tree_t::const_reverse_iterator const_reverse_iterator;
typedef tree_t::size_type size_type;
typedef tree_t::difference_type di fference_type;
typedef tree_t::allocator_type al | ocat or _type;

typedef tree_t::stored_allocator_type stored_allocator_type;

/'l construct/copy/ destruct
mul tiset();
explicit nultiset(const Pred & const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
nul tiset(lnputlterator, Inputlterator, const Pred & = Pred(),
const allocator_type & = allocator_type());
t enpl at e<t ypenane | nputlterator>
nmul ti set (ordered_range_t, Inputlterator, |nputlterator,
const Pred & = Pred(),
const allocator_type & = allocator_type());
nmul tiset(const nmultiset &);
nmul ti set (BOOST_RV_REF(mnultiset));
nmul ti set & operat or =( BOOST_COPY_ASSI GN_REF(nul tiset));
nmul ti set & operat or=(BOOST_RV_REF(nultiset));

/1 public nmenber functions

key_conpare key_conp() const;

val ue_conpare val ue_conp() const;

al l ocator _type get_allocator() const;
const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
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;
const _iterator cbegin() const;

const _iterator cend() const;

const _reverse_iterator crbegin() const;
const_reverse_iterator crend() const;
bool enpty() const;

size_type size() const;

size_type nax_size() const;
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voi d swap(nultiset &);
iterator insert(insert_const_ref_type);
iterator insert(T &;
tenpl ate<typenane U> iterator insert(const U & unspecified = 0);
iterator insert(BOOST_RV_REF(val ue_type));
iterator insert(const_iterator, insert_const_ref_type);
iterator insert(const_iterator, T &);
t enpl at e<t ypenane U>
iterator insert(const_iterator, const U & unspecified = 0);
iterator insert(const_iterator, BOOST_RV_REF(val ue_type));
tenpl at e<typenane Inputlterator> void insert(lnputlterator, Inputlterator);
tenpl ate<class... Args> iterator enplace(Args && ..);
tenpl ate<class... Args> iterator enplace_hint(const_iterator, Args && ..);
iterator erase(const_iterator);
size_type erase(const key_type &) ;
iterator erase(const_iterator, const_iterator);
void clear();
iterator find(const key_type &) ;
const _iterator find(const key_type & const;
size_type count(const key_type &) const;
iterator | ower_bound(const key_type &) ;
const _iterator |ower_bound(const key_type & const;
iterator upper_bound(const key_type &) ;
const _iterator upper_bound(const key_type & const;
std::pair< iterator, iterator > equal _range(const key type &);
std::pair< const_iterator, const_iterator >
equal _range(const key_type & const;

Description

A multiset isakind of associative container that supports equivalent keys (possibly contains multiple copies of the same key value)
and providesfor fast retrieval of the keys themselves. Class multiset supports bidirectional iterators.

A multiset satisfies all of the requirements of a container and of areversible container, and of an associative container). multiset also
provides most operations described for duplicate keys.

mul ti set public construct/copy/destruct
mul tiset();

Effects: Constructs an empty multiset using the specified comparison object and allocator.

Complexity: Constant.

2. explicit nmultiset(const Pred & conp,
const allocator_type & a = allocator_type());
Effects: Constructs an empty multiset using the specified comparison object and allocator.
Complexity: Constant.
3.

t enpl at e<t ypenane | nputlterator>
nmul tiset(Inputlterator first, Inputlterator |ast,
const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty multiset using the specified comparison object and allocator, and inserts elements from the range
[first last).
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Complexity: Linear in N if therange [first ,last ) is already sorted using comp and otherwise N logN, where N islast - first.

t enpl at e<t ypenane | nputlterator>
mul ti set (ordered_range_t ordered_range, lnputlterator first,
Inputlterator last, const Pred & conp = Pred(),
const allocator_type & a = allocator_type());

Effects: Constructs an empty multiset using the specified comparison object and allocator, and inserts elements from the ordered
range [first ,last ). This function is more efficient than the normal range creation for ordered ranges.

Requires: [first ,|ast) must be ordered according to the predicate.

Complexity: Linear in N.
nmul tiset(const multiset & x);

Effects: Copy constructs a multiset.

Complexity: Linear in x.size().
mul ti set (BOOST_RV_REF(multiset) X):

Effects: Move constructs a multiset. Constructs *this using Xx's resources.
Complexity: Construct.

Postcondition: x isemptied.
mul ti set & operat or =( BOOST_COPY_ASSI GN_REF(nul tiset) x);

Effects. Makes *this a copy of x.

Complexity: Linear in x.size().
nmul ti set & operat or=(BOOST_RV_REF(nul tiset) Xx);

Effects: this->swap(x.get()).
Complexity: Constant.

nmul ti set public member functions
key_conpare key_conp() const;

Effects: Returns the comparison object out of which awas constructed.

Complexity: Constant.
val ue_conpare val ue_conp() const;

Effects: Returns an object of value_compare constructed out of the comparison object.

Complexity: Constant.

al l ocator_type get_all ocator() const;

177

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Container

Effects: Returns a copy of the Allocator that was passed to the object's constructor.

Complexity: Constant.

const stored_allocator_type & get_stored_all ocator() const;

stored_all ocator_type & get_stored_allocator();

iterator begin();

Effects: Returns an iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
const __iterator begin() const;

Effects: Returns aconst_iterator to the first element contained in the container.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the container.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const;

Effects: Returnsaconst_reverse iterator pointing to the beginning of the reversed container.

Throws: Nothing.
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Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed container.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws: Nothing.
Complexity: Constant.

1 const _iterator cbegin() const;

Effects: Returns a const_iterator to the first element contained in the container.
Throws:. Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects. Returns a const_iterator to the end of the container.
Throws. Nothing.

Complexity: Constant.
const_reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed container.
Throws. Nothing.
Complexity: Constant.

1 const _reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed container.
Throws. Nothing.
Complexity: Constant.

12 bool enpty() const;

Effects: Returnstrueif the container contains no e ements.

Throws: Nothing.
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Complexity: Constant.
size_type size() const;

Effects:. Returns the number of the elements contained in the container.
Throws: Nothing.

Complexity: Constant.
size_type max_size() const;

Effects: Returnsthe largest possible size of the container.
Throws: Nothing.

Complexity: Constant.
void swap(multiset & x);

Effects: Swaps the contents of *this and x.
Throws:. Nothing.

Complexity: Constant.
iterator insert(insert_const_ref_type x);

Effects: Inserts x and returns the iterator pointing to the newly inserted element.

Complexity: Logarithmic.

iterator insert(T & Xx);

2 tenpl at e<typenane U> iterator insert(const U & u, unspecified = 0);

iterator insert(BOOST_RV_REF(val ue_type) x);

Effects: Inserts acopy of x in the container.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator insert(const_iterator p, insert_const_ref_type x);

Effects: Inserts a copy of x in the container. p is a hint pointing to where the insert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
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iterator insert(const_iterator position, T & x);

t enpl at e<t ypenane U>
iterator insert(const_iterator position, const U & u, unspecified = 0);

iterator insert(const_iterator p, BOOST_RV_REF(val ue_type) Xx);

Effects: Inserts a value move constructed from x in the container. p is a hint pointing to where the insert should start to search.
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.

t enpl at e<t ypenane | nputlterator>
void insert(lnputlterator first, Inputlterator last);

Requires: first, last are not iteratorsinto *this.
Effects: inserts each element from the range [first,last) .

Complexity: At most N log(size()+N) (N is the distance from first to last)
tenpl ate<class... Args> iterator enplace(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... and returns the iterator pointing to the newly
inserted element.

Complexity: Logarithmic.

tenpl ate<cl ass... Args>
iterator enplace_hint(const_iterator hint, Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)...
Returns: An iterator pointing to the element with key equivalent to the key of x.

Complexity: Logarithmic in general, but amortized constant if t isinserted right before p.
iterator erase(const_iterator p);

Effects: Erases the element pointed to by p.

Returns: Returnsan iterator pointing to the element immediately following g prior to the element being erased. If no such element
exists, returns end().

Complexity: Amortized constant time
size_type erase(const key_type & X);

Effects: Erases all elements in the container with key equivalent to x.

Returns: Returns the number of erased elements.
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Complexity: log(size()) + count(k)
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases all the elementsin the range [firgt, last).
Returns: Returns last.

Complexity: log(size())+N where N is the distance from first to last.
void clear();

Effects: erase(a.begin(),a.end()).
Postcondition: size() == 0.

Complexity: linear in size().
iterator find(const key_type & x);

Returns: An iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
const _iterator find(const key_type & x) const;

Returns: A const iterator pointing to an element with the key equivalent to x, or end() if such an element is not found.

Complexity: Logarithmic.
size_type count(const key_type & Xx) const;

Returns: The number of elements with key equivalent to x.

Complexity: log(size())+count(k)
iterator |ower_bound(const key_type & x);

Returns: An iterator pointing to the first element with key not lessthan k, or a.end() if such an element is not found.

Complexity: Logarithmic
const _iterator |ower_bound(const key_ type & x) const;

Returns: A const iterator pointing to the first element with key not less than k, or a.end() if such an element is not found.

Complexity: Logarithmic
iterator upper_bound(const key_type & X);

Returns: An iterator pointing to the first element with key not less than x, or end() if such an element is not found.

Complexity: Logarithmic
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const _iterator upper_bound(const key_type & x) const;

Returns: A const iterator pointing to the first element with key not less than x, or end() if such an element is not found.
Complexity: Logarithmic

“ std::pair< iterator, iterator > equal _range(const key_type & X);

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic

std::pair< const_iterator, const_iterator >
equal _range(const key_type & x) const;

Effects: Equivalent to std::make_pair(this->lower_bound(k), this->upper_bound(k)).

Complexity: Logarithmic
Header <boost/container/slist.hpp>

namespace boost {
namespace container {

t enpl at e<typenanme T, typename A = std::allocator<T> > class slist;
tenpl at e<typenanme T, typenane A>

bool operator==(const slist< T, A > & x, const slist< T, A> &y),;
tenpl at e<typenanme T, typenane A>

bool operator<(const slist< T, A > & sL1, const slist< T, A > & sL2);
tenpl at e<typenane T, typenane A>

bool operator!=(const slist< T, A > & sL1, const slist< T, A > & sL2);
t enpl at e<typenane T, typenane A>

bool operator>(const slist< T, A > & sL1, const slist< T, A > & sL2);
tenpl at e<typenane T, typenane A>

bool operator<=(const slist< T, A > & sL1, const slist< T, A > & sL2);
tenpl at e<typenanme T, typenane A>

bool operator>=(const slist< T, A > & sL1, const slist< T, A > & sL2);
tenpl at e<typenanme T, typenane A>

void swap(slist< T, A> &x, slist< T, A>&y);

Class template slist

boost::container::slist
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Synopsis

/'l In header: <boost/container/slist.hpp>

tenpl ate<typenane T, typenanme A = std::allocator<T> >
class slist {

publi c:
/'l types
typedef T val ue_t ype,;
typedef allocator_traits_type:: pointer poi nter; /1 Pointer to T.
typedef allocator_traits_type::const_pointer const _pointer; /1 Const pointer to T.
typedef allocator_traits_type::reference ref erence; /1 Reference to T.
typedef allocator_traits_type::const_reference const_reference; /'l Const reference to T.
typedef allocator_traits_type::size_type size_type; /1 An unsigned integO
ral type.
typedef allocator_traits_type::difference_type difference_type; /1 A signed integral O
type.
typedef A al I ocat or _type; /1 The allocator type.
typedef NodeAl | oc stored_al l ocator_type; // Non-standard extenO

sion: the stored allocator type.

/'l construct/copy/ destruct
slist();
explicit slist(const allocator_type &);
explicit slist(size_type);
explicit slist(size_type, const value_type &,
const allocator_type & = allocator_type());

t enpl at e<typenane | nplt>

slist(lnplt, Inplt, const allocator_type & = allocator_type());
slist(const slist &);
slist(slist &&);
slist& operator=(const slist &);
slist& operator=(slist &&);
~slist();

/1 public nmenber functions

al l ocator _type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
voi d assign(size_type, const T &);

tenpl at e<typenane Inplt> void assign(lnplt, Inplt);
iterator begin();

const _iterator begin() const;

iterator end();

const _iterator end() const;

iterator before_begin();

const _iterator before_begin() const;

const _iterator cbegin() const;

const _iterator cend() const;

const _iterator chefore_begin() const;

size_type size() const;

size_type nax_size() const;

bool enpty() const;

voi d swap(slist &;

reference front();

const _reference front() const;

void push_front(const T &) ;

void push_front(T &&);

void pop_front();

iterator previous(iterator);

const _iterator previous(const_iterator);

iterator insert_after(const_iterator, const T &);
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iterator insert_after(const_iterator, value_type &&);
void insert_after(const_iterator, size_type, const value_type &);
tenpl ate<typenane Inlter> void insert_after(const_iterator, Inlter, Inlter);
iterator insert(const_iterator, const T &) ;
iterator insert(const_iterator, value_type &8);
void insert(const_iterator, size_type, const value_type &) ;
tenpl ate<typenane Inlter> void insert(const_iterator, Inlter, Inlter);
tenpl ate<cl ass... Args> void enplace_front(Args && ..);
tenpl ate<class... Args> iterator enplace(const_iterator, Args && ..);
tenpl ate<class... Args> iterator enplace_after(const_iterator, Args && ..);
iterator erase_after(const_iterator);
iterator erase_after(const_iterator, const_iterator);
iterator erase(const_iterator);
iterator erase(const_iterator, const_iterator);
voi d resize(size_type, const T &);
voi d resize(size_type);
void clear();
void splice_after(const _iterator, slist &);
void splice_after(const _iterator, slist & const_iterator);
void splice_after(const_iterator, slist & const_iterator, const_iterator);
void splice_after(const_iterator, slist & const_iterator, const_iterator,
size_type);
voi d splice(const_iterator, ThisType &);
voi d splice(const _iterator, slist & const_iterator);
void splice(const _iterator, slist & const_iterator, const_iterator);
voi d reverse();
voi d renmove(const T &);
t enpl at e<t ypenane Pred> void renove_if(Pred);
voi d uni que();
t enpl at e<t ypenane Pred> void uni que(Pred);
voi d nerge(slist &);
tenpl at e<typenane StrictWakOrdering>
void nerge(slist & StrictWakO dering);
void sort();
tenpl at e<typenane StrictWakO dering> void sort(StrictWakOrdering);

Description

Andlistisasingly linked list: alist where each element is linked to the next element, but not to the previous element. That is, it is
a Sequence that supports forward but not backward traversal, and (amortized) constant timeinsertion and removal of elements. Slists,
like lists, have the important property that insertion and splicing do not invalidate iterators to list elements, and that even removal
invalidates only the iterators that point to the elements that are removed. The ordering of iterators may be changed (that is,
dlist<T>::iterator might have adifferent predecessor or successor after alist operation than it did before), but the iterators themselves
will not be invalidated or made to point to different elements unless that invalidation or mutation is explicit.

The main difference between dist and list isthat list'siterators are bidirectional iterators, while slist'siterators are forward iterators.
This means that dlist is less versatile than list; frequently, however, bidirectional iterators are unnecessary. You should usualy use
dist unlessyou actually need the extra functionality of list, because singly linked lists are smaller and faster than double linked lists.

Important performance note: like every other Sequence, dlist defines the member functions insert and erase. Using these member
functions carelessly, however, can result in disastrously slow programs. The problem is that insert's first argument is an iterator p,
and that it inserts the new element(s) before p. This means that insert must find the iterator just before p; this is a constant-time op-
eration for list, sincelist has bidirectional iterators, but for slist it must find that iterator by traversing the list from the beginning up
to p. In other words: insert and erase are slow operations anywhere but near the beginning of the dlist.

Slist providesthe member functionsinsert_after and erase_after, which are constant time operations: you should always useinsert_after
and erase_after whenever possible. If you find that insert_after and erase_after aren't adequate for your needs, and that you often
need to use insert and erase in the middle of the list, then you should probably use list instead of dist.
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sl i st public types

1. typedef T value type;

The type of object, T, stored in the list

sl i st public construct/copy/destruct

3.

7.

slist();

Effects: Constructs alist taking the allocator as parameter.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
explicit slist(const allocator_type & a);

Effects: Constructs alist taking the allocator as parameter.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.

explicit slist(size_type n);

explicit slist(size_type n, const value_type & X,
const allocator_type & a = allocator_type());

Effects: Constructs alist that will use a copy of alocator a and inserts n copies of value.
Throws: If adlocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear to n.

t enpl at e<t ypenane | nplt>
slist(lnplt first, Inplt last, const allocator_type & a = allocator_type());

Effects: Constructs alist that will use a copy of alocator aand inserts a copy of the range [firgt, last) in thelist.
Throws: If allocator_type's default constructor or copy constructor throws or T's constructor taking an dereferenced Inlt throws.

Complexity: Linear to the range [firgt, last).
slist(const slist & x);

Effects: Copy constructs alist.
Postcondition: x == *this.
Throws: If alocator_type's default constructor or copy constructor throws.

Complexity: Linear to the elements x contains.

slist(slist & x);
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Effects: Move constructor. Moves mx's resources to *this.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
slist& operator=(const slist & x);

Effects: Makes *this contain the same elements as x.
Postcondition: this->size() == x.size(). *this contains a copy of each of x's elements.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to the number of elementsin x.
slist& operator=(slist && x);

Effects: Makes *this contain the same elements as x.
Postcondition: this->size() == x.size(). *this contains a copy of each of x's elements.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to the number of elementsin x.
~slist();

Effects. Destroysthe list. All stored values are destroyed and used memory is deallocated.
Throws: Nothing.
Complexity: Linear to the number of elements.

sl i st public member functions
al l ocator_type get_allocator() const;

Effects: Returns a copy of theinternal alocator.
Throws: If alocator's copy constructor throws.

Complexity: Constant.

const stored_allocator_type & get_stored_all ocator() const;

stored_all ocator_type & get_stored_allocator();

voi d assign(size_type n, const T & val);

Effects: Assigns the n copies of val to *this.

Throws: If memory allocation throws or T's copy constructor throws.
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Complexity: Linear to n.
t enpl at e<typenanme Inplt> void assign(lnplt first, Inplt last);

Effects: Assignsthe range [first, last) to *this.
Throws: If memory allocation throws or T's constructor from dereferencing Inplt throws.

Complexity: Linear to n.
iterator begin();

Effects: Returns an iterator to the first element contained in thelist.
Throws: Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects: Returns aconst_iterator to the first element contained in the list.
Throws:. Nothing.

Complexity: Constant.
iterator end();

Effects. Returns an iterator to the end of thelist.
Throws. Nothing.

Complexity: Constant.
const _iterator end() const;

Effects. Returns a const_iterator to the end of thelist.
Throws. Nothing.

Complexity: Constant.
iterator before_begin();

Effects: Returns a non-dereferenceabl e iterator that, when incremented, yields begin(). Thisiterator may be used as the argument
toinsert_after, erase_after, etc.

Throws. Nothing.

Complexity: Constant.
const __iterator before_begin() const;

Effects: Returns a non-dereferenceable const_iterator that, when incremented, yields begin(). This iterator may be used as the
argument toinsert_after, erase_after, etc.

188

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Container

Throws. Nothing.

Complexity: Constant.
const _iterator cbegin() const;

Effects. Returns a const_iterator to the first element contained in the list.
Throws. Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects. Returns a const_iterator to the end of thelist.
Throws. Nothing.

Complexity: Constant.
const _iterator chefore_begin() const;

Effects. Returns a non-dereferenceable const_iterator that, when incremented, yields begin(). This iterator may be used as the
argument toinsert_after, erase_after, etc.

Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the list.
Throws: Nothing.

Complexity: Constant.
size_type nmax_size() const;

Effects: Returnsthe largest possible size of thelist.
Throws: Nothing.
Complexity: Constant.

1 bool enpty() const;

Effects: Returnstrueif the list contains no elements.
Throws: Nothing.

Complexity: Constant.
voi d swap(slist & x);

Effects: Swaps the contents of *this and x.
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Throws. Nothing.

Complexity: Linear to the number of elements on *this and x.

reference front();

Requires: 'empty()
Effects: Returns areference to the first element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.
const _reference front() const;

Requires: 'empty()
Effects: Returns a const reference to the first element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.
void push_front(const T & x);

Effects: Inserts acopy of t in the beginning of the list.
Throws: If memory alocation throws or T's copy constructor throws.

Complexity: Amortized constant time.
void push_front (T && x);

Effects: Constructs a new element in the beginning of the list and moves the resources of t to this new element.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
void pop_front();

Effects: Removes the first element from the list.
Throws. Nothing.

Complexity: Amortized constant time.
iterator previous(iterator p);

Returns; Theiterator to the element beforei in the sequence. Returnsthe end-iterator, if either i isthe begin-iterator or the sequence
is empty.

Throws. Nothing.

Complexity: Linear to the number of elements beforei.
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const _iterator previous(const_iterator p);

Returns: The const_iterator to the element before i in the sequence. Returns the end-const_iterator, if either i is the begin-
const_iterator or the sequence is empty.

Throws: Nothing.

Complexity: Linear to the number of elements beforei.
iterator insert_after(const_iterator prev_pos, const T & X);

Requires: p must be avalid iterator of *this.

Effects: Inserts a copy of the value after the p pointed by prev_p.
Returns: An iterator to the inserted element.

Throws: If memory allocation throws or T's copy constructor throws.
Complexity: Amortized constant time.

Note: Does not affect the validity of iterators and references of previous values.
iterator insert_after(const_iterator prev_pos, value_type && X);

Requires: prev_pos must be avalid iterator of *this.

Effects: Inserts a move constructed copy object from the value after the p pointed by prev_pos.
Returns: An iterator to the inserted element.

Throws: If memory allocation throws.

Complexity: Amortized constant time.

Note: Does not affect the validity of iterators and references of previous values.
void insert_after(const_iterator prev_pos, size_type n, const value_type & x);

Requires: prev_pos must be avalid iterator of *this.

Effects: Inserts n copies of x after prev_pos.

Throws: If memory allocation throws or T's copy constructor throws.
Complexity: Linear to n.

Note: Does not affect the validity of iterators and references of previous values.

tenpl at e<typenane Inlter>
void insert_after(const_iterator prev_pos, Inlter first, Inlter last);

Requires: prev_pos must be avalid iterator of *this.
Effects: Inserts the range pointed by [first, last) after the p prev_pos.

Throws: If memory allocation throws, T's constructor from a dereferenced Inplt throws.
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Complexity: Linear to the number of elements inserted.

Note: Does not affect the validity of iterators and references of previous values.
iterator insert(const_iterator position, const T & Xx);

Requires: p must be avalid iterator of *this.
Effects: Insert acopy of x before p.
Throws: If memory allocation throws or x's copy constructor throws.

Complexity: Linear to the elements before p.
iterator insert(const_iterator p, value_type && x);

Requires: p must be avalid iterator of *this.

Effects: Insert anew element before p with mx's resources.
Throws: If memory allocation throws.

Complexity: Linear to the elements before p.

2 void insert(const_iterator p, size_type n, const value_type & X);

Requires: p must be avalid iterator of *this.
Effects: Inserts n copies of x before p.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to n plus linear to the elements before p.

tenpl at e<typenane Inlter>
void insert(const_iterator p, Inlter first, Inlter last);

Requires: p must be avalid iterator of *this.

Effects: Insert acopy of the [first, last) range before p.

Throws: If memory allocation throws, T's constructor from a dereferenced Inplt throws.
Complexity: Linear to std::distance [first, last) plus linear to the elements before p.

& tenpl ate<cl ass... Args> void enplace_front(Args &% .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the front of the list
Throws: If memory allocation throws or T's copy constructor throws.
Complexity: Amortized constant time.

B tenpl ate<class... Args> iterator enplace(const_iterator p, Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... before p
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Throws: If memory allocation throws or T's in-place constructor throws.

Complexity: Linear to the elements before p

tenpl at e<cl ass... Args>
iterator enplace_after(const_iterator prev, Args &&% .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... after prev
Throws:. If memory allocation throws or T's in-place constructor throws.

Complexity: Constant
iterator erase_after(const_iterator prev_pos);

Effects: Erases the element after the element pointed by prev_pos of the list.

Returns: the first element remaining beyond the removed elements, or end() if no such element exists.
Throws: Nothing.

Complexity: Constant.

Note: Does not invalidate iterators or references to non erased elements.
iterator erase after(const _iterator before first, const iterator |ast);

Effects: Erasesthe range (before first, last) from the list.

Returns: the first element remaining beyond the removed elements, or end() if no such element exists.
Throws: Nothing.

Complexity: Linear to the number of erased elements.

Note: Does not invalidate iterators or references to non erased elements.
iterator erase(const_iterator p);

Requires: p must be avalid iterator of *this.
Effects: Erasesthe element at p p.
Throws. Nothing.

Complexity: Linear to the number of elements before p.
iterator erase(const _iterator first, const iterator |last);

Requires: first and last must be valid iterator to elementsin *this.
Effects: Erases the elements pointed by [first, last).
Throws: Nothing.

Complexity: Linear to the distance between first and last plus linear to the elements before first.
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a1

voi d resize(size_type new_ size, const T & x);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are copy constructed from x.
Throws: If memory alocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
voi d resize(size_type new size);

Effects: Inserts or erases elements at the end such that the size becomes n. New el ements are default constructed.
Throws:. If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
void clear();

Effects. Erases all the elements of the list.
Throws: Nothing.

Complexity: Linear to the number of elementsin thelist.
void splice_after(const_iterator prev_pos, slist & x);

Requires: p must point to an element contained by thelist. x !=*this

Effects: Transfers all the elements of list x to thislist, after the the element pointed by p. No destructors or copy constructors are
called.

Throws: std::runtime_error if this allocator and x's allocator are not equal.
Complexity: Linear to the elementsin x.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

void splice_after(const_iterator prev_pos, slist & x, const_iterator prev);

Requires: prev_pos must be avalid iterator of this. i must point to an element contained in list x.

Effects: Transfers the value pointed by i, from list x to this list, after the element pointed by prev_pos. If prev_pos == prev or
prev_pos == ++prev, thisfunction is a null operation.

Throws: std::runtime_error if this allocator and x's alocator are not equal .
Complexity: Constant.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

void splice_after(const_iterator prev_pos, slist & x,
const _iterator before first, const_iterator before_ |ast);
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Requires: prev_pos must be avalid iterator of this. before first and before last must be valid iterators of x. prev_pos must not
be contained in [before first, before_last) range.

Effects: Transfers the range [before first + 1, before last + 1) from list x to thislist, after the element pointed by prev_pos.
Throws: std::runtime_error if this allocator and x's alocator are not equal.
Complexity: Linear to the number of transferred elements.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

void splice_after(const_iterator prev_pos, slist & x,
const _iterator before first, const_iterator before | ast,
size_type n);

Requires: prev_pos must be avalid iterator of this. before first and before last must be valid iterators of x. prev_pos must not
be contained in [before first, before_|ast) range. n == std::distance(before first, before last)

Effects: Transfers the range [before first + 1, before last + 1) from list x to thislist, after the element pointed by prev_pos.
Throws: std::runtime_error if this allocator and x's allocator are not equal .
Complexity: Constant.

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

voi d splice(const_iterator p, ThisType & X);

Requires: p must point to an element contained by thelist. x !=*this

Effects: Transfers all the elements of list x to thislist, before the the element pointed by p. No destructors or copy constructors
arecalled.

Throws: std::runtime_error if this allocator and x's alocator are not equal.
Complexity: Linear in distance(begin(), p), and linear in x.size().

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

void splice(const _iterator p, slist & x, const_iterator i);

Requires: p must point to an element contained by thislist. i must point to an element contained in list x.

Effects: Transfers the value pointed by i, from list x to thislist, before the the element pointed by p. No destructors or copy con-
structors are called. If p==1i or p == ++i, thisfunction isanull operation.

Throws: std::runtime_error if this allocator and x's alocator are not equal.
Complexity: Linear in distance(begin(), p), and in distance(x.begin(), i).

Note: Iterators of values obtained from list X now point to elements of thislist. Iterators of thislist and al the references are not
invalidated.

voi d splice(const _iterator p, slist & x, const_iterator first,
const __iterator last);
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Requires: p must point to an element contained by thislist. first and last must point to elements contained in list x.

Effects: Transfers the range pointed by first and last from list x to this list, before the the element pointed by p. No destructors
or copy constructors are called.

Throws: std::runtime_error if this allocator and x's alocator are not equal.
Complexity: Linear in distance(begin(), p), in distance(x.begin(), first), and in distance(first, last).

Note: Iterators of values obtained from list x now point to elements of thislist. Iterators of thislist and all the references are not
invalidated.

voi d reverse();

Effects: Reversesthe order of elementsin thelist.
Throws. Nothing.
Complexity: Thisfunction islinear time.

Note: Iterators and references are not invalidated
voi d renmove(const T & val ue);

Effects: Removes all the elements that compare equal to value.
Throws: Nothing.
Complexity: Linear time. It performs exactly size() comparisons for equality.

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

t enpl at e<t ypenane Pred> void renmove_if(Pred pred);

Effects: Removes al the elements for which a specified predicate is satisfied.
Throws: If pred throws.
Complexity: Linear time. It performs exactly size() callsto the predicate.

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

voi d uni que();

Effects: Removes adjacent duplicate elements or adjacent elements that are equal from thellist.
Throws: Nothing.
Complexity: Linear time (size()-1 comparisons calls to pred()).

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

B t enpl at e<t ypenane Pred> void uni que(Pred pred);
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Effects: Removes adjacent duplicate elements or adjacent elements that satisfy some binary predicate from the list.
Throws: If pred throws.
Complexity: Linear time (size()-1 comparisons equality comparisons).

Note: The relative order of elements that are not removed is unchanged, and iterators to elements that are not removed remain
valid.

void merge(slist & x);

Requires: Thelists x and *this must be distinct.

Effects: This function removes al of x's elements and inserts them in order into *this according to std::less<value type>. The
mergeisstable; that is, if an element from *thisis equivalent to one from x, then the element from * thiswill precede the one from
X.

Throws. Nothing.

Complexity: Thisfunction islinear time: it performs at most size() + x.size() - 1 comparisons.

t enpl at e<t ypenane StrictWakOr deri ng>
void nmerge(slist & x, StrictWakOrdering conp);

Requires: p must be a comparison function that induces a strict weak ordering and both *this and x must be sorted according to
that ordering The lists x and *this must be distinct.

Effects: Thisfunction removes all of x's elements and inserts them in order into *this. The mergeis stable; that is, if an element
from *thisis equivalent to one from x, then the element from *this will precede the one from x.

Throws: Nothing.
Complexity: Thisfunction islinear time: it performs at most size() + x.size() - 1 comparisons.

Note: Iterators and references to *this are not invalidated.
void sort();

Effects: Thisfunction sorts the list *this according to std::less<value _type>. The sort is stable, that is, the relative order of equi-
valent elementsis preserved.

Throws:. Nothing.
Notes: Iterators and references are not invalidated.

Complexity: The number of comparisonsis approximately N log N, where N isthelist's size.
tenpl at e<typenane StrictWakOrdering> void sort(StrictWakOrdering conp);

Effects: Thisfunction sorts the list *this according to std::less<value type>. The sort is stable, that is, the relative order of equi-
valent elementsis preserved.

Throws: Nothing.
Notes: lterators and references are not invalidated.

Complexity: The number of comparisonsis approximately N log N, where N isthe list's size.
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Header <boost/container/stable_vector.hpp>

nanespace boost {
namespace contai ner {
tenpl ate<typenane T, typenane A = std::allocator<T> > class stable_vector;
tenpl at e<typenane T, typename A>

bool operator==(const stable_vector< T, A > & X,
const stable_vector< T, A > &vy);
tenpl at e<typenane T, typename A>
bool operator<(const stable vector< T, A > & X,
const stable_vector< T, A > &vy);
tenpl at e<typenane T, typename A>
bool operator!=(const stable_vector< T, A > & X,
const stable_vector< T, A> &vy);
tenpl at e<typenane T, typename A>
bool operator>(const stable _vector< T, A > & X,
const stable_vector< T, A > &vy);
tenpl at e<typenane T, typename A>
bool operator>=(const stable_vector< T, A > & X,
const stable_vector< T, A> &vy);
tenpl at e<typenane T, typenanme A>
bool operator<=(const stable_vector< T, A > & X,
const stable_vector< T, A > &vy);

tenpl at e<typenanme T, typenane A>
voi d swap(stable_vector< T, A > & x, stable_vector< T, A > &vy);

Class template stable_vector

boost::container::stable_vector
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Synopsis

/'l 1n header: <boost/container/stable_vector. hhpp>

tenpl at e<typenane T,

cl ass stable_vector {

typenane A = std::allocator<T> >

publi c:
/'l types
typedef allocator_traits_type::reference ref erence;
typedef allocator_traits_type::const_reference const_reference;
typedef allocator_traits_type:: pointer poi nter;
typedef allocator_traits_type::const_pointer const _poi nter;
t ypedef unspecified iterator;
t ypedef unspecified const _iterator;
typedef inpl _type::size_type si ze_type;

typedef iterator::difference_type
typedef T

di fference_type;

val ue_type;

typedef A al | ocat or _type;

typedef std::reverse_iterator< iterator > reverse_iterator;
typedef std::reverse_iterator< const_iterator > const_reverse_iterator;
t ypedef node_al | ocator _type stored_al | ocat or _type;

/'l construct/copy/ destruct

stabl e_vector();

explicit stable_vector(const A &);

explicit stable_vector(size_type);

stabl e_vector(size_type, const T & const A & = A());

t enpl at e<t ypenane | nputlterator>
stable_vector(lnputlterator, Inputlterator, const A & = A());

stabl e_vector(const stable_vector &);

stabl e_vector (stabl e_vector &&);

stabl e_vector & operator=(const stable_vector &);

stabl e_vector& operator=(stable_vector &&);

~stabl e_vector();

/1 public nmenber functions

t enpl at e<typenanme Inputlterator> void assign(lnputlterator, Inputlterator);
voi d assign(size_type, const T &);

al l ocator _type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
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;

const _iterator cbegin() const;

const _iterator cend() const;

const _reverse_iterator crbegin() const;
const_reverse_iterator crend() const;

size_type size() const;

size_type nax_size() const;

size_type capacity() const;

bool enpty() const;

void resize(size_type, const T &;

voi d resize(size_type);

voi d reserve(size_type);

reference operator[](size_type);

const _reference operator|[](size_type) const;
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reference at(size_type);
const _reference at(size_type) const;
reference front();
const _reference front() const;
ref erence back();
const _reference back() const;
voi d push_back(const T &);
voi d push_back(T &&);
voi d pop_back();
iterator insert(const_iterator, const T &) ;
iterator insert(const_iterator, T &&);
void insert(const _iterator, size_type, const T &);
t enpl at e<t ypenane | nputlterator>
void insert(const_iterator, Inputlterator, Inputlterator);
tenpl ate<class... Args> void enpl ace_back(Args && ..);
tenpl ate<class... Args> iterator enplace(const_iterator, Args && ..);
iterator erase(const_iterator);
iterator erase(const_iterator, const_iterator);
voi d swap(stable_vector &);
void clear();
void shrink _to fit();

Description

Originally developed by Joagquin M. Lopez Munoz, stable_vector isstd::vector drop-in replacement implemented as anode container,
offering iterator and reference stability.

More details taken the author's blog: (Introducing stable vector)

We present stable_vector, a fully STL-compliant stable container that provides most of the features of std::vector except element
contiguity.

General properties. stable vector satisfies all the requirements of a container, areversible container and a sequence and provides all
the optional operations present in std::vector. Like std::vector, iterators are random access. stable vector does not provide element
contiguity; in exchange for this absence, the container is stable, i.e. references and iterators to an element of a stable_vector remain
valid as long as the element is not erased, and an iterator that has been assigned the return value of end() always remain valid until
the destruction of the associated stable_vector.

Operation complexity: The big-O complexities of stable vector operations match exactly those of std::vector. In general, insertion/de-
letion is constant time at the end of the sequence and linear elsewhere. Unlike std::vector, stable vector does not internally perform
any value_type destruction, copy or assignment operations other than those exactly corresponding to the insertion of new elements
or deletion of stored elements, which can sometimes compensate in terms of performance for the extra burden of doing more pointer
mani pulation and an additional allocation per element.

Exception safety: As stable vector does not internally copy elements around, some operations provide stronger exception safety
guarantees than in std::vector:

st abl e_vect or public construct/copy/destruct

L stabl e_vector();

Effects: Default constructs ast abl e_vect or .
Throws: If alocator_type's default constructor throws.

Complexity: Constant.

explicit stable vector(const A & al);
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Effects: Constructsast abl e_vect or taking the allocator as parameter.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
explicit stable_vector(size_type n);

Effects: Constructsast abl e_vect or that will use a copy of allocator aand inserts n default contructed values.
Throws: If dlocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear to n.
stabl e_vector(size_type n, const T &t, const A & al = A());

Effects: Constructsast abl e_vect or that will use acopy of allocator aand inserts n copies of value.
Throws: If alocator_type's default constructor or copy constructor throws or T's default or copy constructor throws.

Complexity: Linear to n.

tenpl at e<t ypenane | nputlterator>
stabl e_vector(Inputlterator first, Inputlterator last, const A & al = A());

Effects. Constructs a st abl e_vect or that will use a copy of alocator a and inserts a copy of the range [first, last) in the
stabl e_vector.

Throws: If allocator_type's default constructor or copy constructor throws or T's constructor taking an dereferenced Inlt throws.

Complexity: Linear to the range [first, last).
stabl e_vector (const stable_vector & x);

Effects: Copy constructsast abl e_vect or.
Postcondition: x == *this.

Complexity: Linear to the elements x contains.
st abl e_vector (stabl e_vector && Xx);

Effects: Move constructor. Moves mx's resources to *this.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
stabl e_vect or & operator=(const stable_vector & x);

Effects: Makes *this contain the same elements as x.
Postcondition: this->size() == x.siz&(). *this contains a copy of each of x's elements.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to the number of elementsin x.
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9. stabl e_vector & operator=(stable_vector && x);

Effects: Move assignment. All mx's values are transferred to *this.
Postcondition: x.empty(). *this contains a the elements x had before the function.
Throws: If alocator_type's copy constructor throws.

Complexity: Linear.

1 ~stabl e_vector();

Effects: Destroysthe st abl e_vect or . All stored values are destroyed and used memory is deallocated.
Throws: Nothing.
Complexity: Linear to the number of elements.

st abl e_vect or public member functions

L tenpl at e<t ypenane | nputlterator>

void assign(lnputliterator first, Inputlterator |ast);

Effects. Assigns the the range [first, last) to *this.
Throws: If memory alocation throws or T's constructor from dereferencing Inplt throws.

Complexity: Linear to n.
voi d assign(size_type n, const T &1t);

Effects: Assignsthe n copies of val to *this.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to n.
al l ocator _type get_allocator() const;

Effects: Returns a copy of theinternal allocator.
Throws: If dlocator's copy constructor throws.

Complexity: Constant.
const stored_allocator_type & get_stored_all ocator() const;

Effects: Returns areference to the internal allocator.
Throws: Nothing
Complexity: Constant.

Note: Non-standard extension.

stored_al l ocator_type & get_stored_allocator();
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Effects: Returns areference to the internal allocator.
Throws: Nothing
Complexity: Constant.

Note: Non-standard extension.
iterator begin();

Effects. Returns an iterator to the first element contained in the st abl e_vect or.
Throws: Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects: Returns a const_iterator to the first element contained in the st abl e_vect or .
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects. Returns an iterator to the end of the st abl e_vect or.
Throws:. Nothing.

Complexity: Constant.
const _iterator end() const;

Effects. Returns a const_iterator to the end of the st abl e_vect or.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed st abl e_vect or.
Throws. Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed st abl e_vect or.
Throws. Nothing.

Complexity: Constant.
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reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed st abl e_vect or.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed st abl e_vect or.
Throws: Nothing.

Complexity: Constant.
const _iterator cbegin() const;

Effects: Returns a const_iterator to the first element contained in the st abl e_vect or .
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returnsaconst_iterator to the end of the st abl e_vector.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed st abl e_vect or.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed st abl e_vect or.
Throws: Nothing.

Complexity: Constant.
size_type size() const;

Effects: Returns the number of the elements contained in the st abl e_vect or.
Throws. Nothing.

Complexity: Constant.
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size_type nmax_size() const;

Effects: Returnsthe largest possible size of the st abl e_vector.
Throws: Nothing.

Complexity: Constant.
size_type capacity() const;

Effects: Number of elements for which memory has been alocated. capacity() is always greater than or equal to size().
Throws: Nothing.

Complexity: Constant.
bool enpty() const;

Effects: Returnstrueif the st abl e_vect or contains no el ements.
Throws: Nothing.

Complexity: Constant.
voi d resize(size_type n, const T &1t);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are copy constructed from x.
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
void resize(size_type n);

Effects: Inserts or erases elements at the end such that the size becomes n. New el ements are default constructed.
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
voi d reserve(size_type n);

Effects: If nislessthan or equal to capacity(), thiscall has no effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws: If memory allocation allocation throws.
reference operator[](size_type n);

Requires: size() > n.
Effects: Returns areference to the nth element from the beginning of the container.

Throws. Nothing.
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Complexity: Constant.
const _reference operator[](size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws. Nothing.

Complexity: Constant.
reference at(size_type n);

Requires: size() > n.
Effects: Returns areference to the nth element from the beginning of the container.
Throws: std::range_error if n>= size()

Complexity: Constant.
const _reference at(size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws: std::range_error if n >= size()

Complexity: Constant.

reference front();

Requires: lempty()
Effects: Returns areference to the first e ement of the container.
Throws: Nothing.

Complexity: Constant.
const _reference front() const;

Requires: 'empty()
Effects: Returns a const reference to the first element of the container.
Throws: Nothing.

Complexity: Constant.

ref erence back();

Requires: 'empty()

Effects: Returns areference to the last element of the container.
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Throws. Nothing.

Complexity: Constant.

const _reference back() const;

Requires: 'empty()
Effects: Returns a const reference to the last element of the container.
Throws: Nothing.

Complexity: Constant.
voi d push_back(const T & x);

Effects: Insertsacopy of x at the end of the st abl e_vect or.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Amortized constant time.
voi d push_back(T && t);

Effects. Constructs a new element in the end of the st abl e_vect or and moves the resources of mx to this new element.
Throws: If memory allocation throws.

Complexity: Amortized constant time.
voi d pop_back();

Effects. Removes the last element from the st abl e_vect or.
Throws: Nothing.

Complexity: Constant time.
iterator insert(const_iterator position, const T & X);

Requires: position must be avalid iterator of *this.
Effects: Insert acopy of x before position.
Throws: If memory allocation throws or x's copy constructor throws.

Complexity: If position is end(), amortized constant time Linear time otherwise.
iterator insert(const_iterator position, T && X);

Requires: position must be avalid iterator of *this.
Effects: Insert anew element before position with mx's resources.
Throws: If memory allocation throws.

Complexity: If position isend(), amortized constant time Linear time otherwise.
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void insert(const_iterator position, size_type n, const T & t);

Requires: pos must be avalid iterator of *this.
Effects: Insert n copies of x before pos.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to n.

t enpl at e<t ypenane | nputlterator>
void insert(const_iterator position, Inputlterator first,
Inputlterator |ast);

Requires: pos must be avalid iterator of *this.
Effects: Insert acopy of the [first, last) range before pos.
Throws:. If memory allocation throws, T's constructor from a dereferenced Inplt throws or T's copy constructor throws.

Complexity: Linear to std::distance [first, last).
tenpl ate<class... Args> void enplace_back(Args && .. args);

Effects. Inserts an object of type T constructed with std::forward<Args>(args)... in the end of the st abl e_vect or.
Throws: If memory allocation throws or the in-place constructor throws.

Complexity: Amortized constant time.

tenpl ate<cl ass... Args>
iterator enplace(const_iterator position, Args &% .. args);

Requires: position must be avalid iterator of *this.
Effects: Inserts an object of type T constructed with std::forward<Args>(args)... before position
Throws: If memory allocation throws or the in-place constructor throws.

Complexity: If position is end(), amortized constant time Linear time otherwise.
iterator erase(const_iterator position);

Effects: Erases the element at position pos.
Throws: Nothing.

Complexity: Linear to the elements between pos and the last element. Constant if posisthe last element.
iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases the elements pointed by [first, last).
Throws: Nothing.

Complexity: Linear to the distance between first and last plus linear to the elements between pos and the last element.
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voi d swap(stable_vector & x);

Effects: Swaps the contents of *thisand x.
Throws: Nothing.

Complexity: Constant.
void clear();

Effects: Erases all the elements of the st abl e_vect or.
Throws: Nothing.

Complexity: Linear to the number of elementsin the st abl e_vect or.
void shrink_to_fit();

Effects: Triesto deallocate the excess of memory created with previousallocations. The size of thest abl e_vect or isunchanged
Throws: If memory allocation throws.

Complexity: Linear to size().
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Header <boost/container/string.hpp>

nanespace boost {
namespace contai ner {
tenpl at e<typenane CharT, typenane Traits = std::char_traits<CharT>
typenane A = std::allocator<CharT> >
cl ass basic_string;
typedef basic_string< char,std::char_traits< char > std::allocator< char > > string
typedef basic_string< wchar_t,std::char_traits< wchar_t > std::allocator< wchar_t > > wstring;
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basic_string< CharT, Traits, A >
operator +(const basic_string< CharT, Traits, A > & X
const basic_string< CharT, Traits, A > &y)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator+(basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && nx,
basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && ny);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator+(basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && nx,
const basic_string< CharT, Traits, A > &y)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator +(const basic_string< CharT, Traits, A > & X
basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && ny);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basic_string< CharT, Traits, A >
operator+(const CharT * s, const basic_string< CharT, Traits, A > &Yy)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator+(const CharT * s
basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && ny);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basic_string< CharT, Traits, A >
operator+(CharT c, const basic_string< CharT, Traits, A > &Yy);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator+(CharT ¢
basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && ny);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basic_string< CharT, Traits, A >
operator +(const basic_string< CharT, Traits, A > & x, const CharT * s)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator+(basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && nx,
const CharT * s);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basic_string< CharT, Traits, A >
operator +(const basic_string< CharT, Traits, A > & x, const CharT c)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
basi c_string< CharT, Traits, A > basic_string< CharT, Traits, A > &&
operator+(basic_string< CharT, Traits, A > basic_string< CharT, Traits, A > && nx,
const CharT c);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator==(const basic_string< CharT, Traits, A > & X
const basic_string< CharT, Traits, A > &y)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator==(const CharT * s
const basic_string< CharT, Traits, A > &y)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator==(const basic_string< CharT, Traits, A > & X
const CharT * s);
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tenpl at e<typenane CharT, typenane Traits, typenane A>
bool operator!=(const basic_string< CharT, Traits, A
const basic_string< CharT, Traits, A
tenpl at e<typenane CharT, typenane Traits, typenane A>
bool operator!=(const CharT * s
const basic_string< CharT, Traits, A
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator!=(const basic_string< CharT, Traits, A
const CharT * s);
tenpl at e<typenane CharT, typenane Traits, typenane A>

> &Y);

> & X,

bool operator<(const basic_string< CharT, Traits, A > & x
const basic_string< CharT, Traits, A > &y);

tenpl at e<typenane CharT, typenane Traits, typenane A>
bool operator<(const CharT * s,

const basic_string< CharT, Traits, A > &y);

tenpl at e<typenane CharT, typenanme Traits, typenane A>

bool operator<(const basic_string< CharT, Traits, A > & x

const CharT * s);
tenpl at e<typenane CharT, typenane Traits, typenane A>

bool operator>(const basic_string< CharT, Traits, A > & x
const basic_string< CharT, Traits, A > &y);

tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator>(const CharT * s,

const basic_string< CharT, Traits, A > &y);

tenpl at e<typenane CharT, typenane Traits, typenane A>

bool operator>(const basic_string< CharT, Traits, A > & x

const CharT * s);
tenpl at e<typenane CharT, typenane Traits, typenane A>
bool operator<=(const basic_string< CharT, Traits, A
const basic_string< CharT, Traits, A
tenpl at e<typenane CharT, typenane Traits, typenane A>
bool operator<=(const CharT * s
const basic_string< CharT, Traits, A
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator<=(const basic_string< CharT, Traits, A
const CharT * s);
tenpl at e<typenane CharT, typenane Traits, typenane A>
bool operator>=(const basic_string< CharT, Traits, A
const basic_string< CharT, Traits, A
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator>=(const CharT * s
const basic_string< CharT, Traits, A
tenpl at e<typenane CharT, typenanme Traits, typenane A>
bool operator>=(const basic_string< CharT, Traits, A
const CharT * s);
tenpl at e<typenane CharT, typenanme Traits, typenane A>
voi d swap(basic_string< CharT, Traits, A > & X
basic_string< CharT, Traits, A > &Yy)
tenpl at e<typenane CharT, typenanme Traits, typenane A>
std:: basic_ostrean< CharT, Traits > &
operator<<(std::basic_ostream< CharT, Traits > & os

const basic_string< CharT, Traits, A > & s)

tenpl at e<typenane CharT, typenanme Traits, typenane A>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
basic_string< CharT, Traits, A > & s)
tenpl at e<typenane CharT, typenane Traits, typenane A>
std::basic_istrean< CharT, Traits > &

getline(std::istream& is, basic_string< CharT, Traits, A > & s

CharT delim;
tenpl at e<typenane CharT, typenane Traits, typenane A>
std::basic_istrean< CharT, Traits > &
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getline(std::basic_istream< CharT, Traits > & is,

basic_string< CharT, Traits,
t enpl at e<t ypenane Ch, typenane A>
std::size_t hash_val ue(basic_string< Ch,

Class template basic_string

boost::container::basic_string
Synopsis

/'l I'n header: <boost/container/string. hpp>
tenpl at e<typenane CharT, typename Traits = std::
typename A = std::allocator<CharT> >
class basic_string {
public:
/'l types
typedef A
typedef allocator_type
ator type.
typedef CharT
ject, CharT, stored in the string.
typedef Traits
pl ate paraneter Traits.

typedef allocator_traits_type::pointer
typedef allocator_traits_type::const_pointer
Char T.
typedef allocator_traits_type::reference
typedef allocator_traits_type::const_reference
to CharT.
typedef allocator_traits_type::size_type
ral type.
typedef allocator_traits_type::
type.
typedef pointer

iterate through a string.
t ypedef const_poi nter
used to iterate through a string.
typedef std::reverse_iterator< iterator >
iterate backwards through a string.
typedef std::reverse_iterator< const_iterator
used to iterate backwards through a string.

/'l construct/copy/ destruct
basic_string();

explicit basic_string(const allocator_type &) ;

basic_stri
basic_stri
basic_stri

ng(const basic_string & ;
ng(basic_string &&);
ng(const basic_string &,
const
ng( const
const
basi c_string(const CharT *,
basic_string(size_type, CharT,
tenpl at e<t ypenane | nputlterator>
basic_string(lnputlterator, Inputlterator,

si ze_type,

basic_stri CharT *, size_type,

std::char_traits< Ch >,

difference_type difference_type;

A>&s);

A > const & v);

char _traits<CharT>,

al | ocat or _type;
stored_al | ocat or _type; /'l The stored allocO

val ue_t ype; /'l The type of obO

traits_type; /'l The second tend

/1 Pointer to CharT.
/1 Const pointer to O

poi nter;
const _poi nter;

// Reference to CharT.
// Const reference O

reference;
const _reference;

si ze_type; /1 An unsigned integO
/1 A signed integral 0O
used to O

iterator; /1l lterator

It's a Random Access lterator.

const iterator; /1l Const iterator O

It's a Random Access lterator.

reverse iterator; /1l Iterator used to O

> const _reverse_iterator; // Const iterator O

size_type = npos,

al l ocator_type & = allocator_type());

al l ocator_type & = allocator_type());
const allocator_type & = allocator_type());
const allocator_type & = allocator_type());

const allocator_type & = allocator_type());
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basi c_string& operator=(const basic_string &);
basi c_string& operator=(basic_string &%) ;

basi c_string& operator=(const CharT *);

basi c_string& operator=(CharT);
~basic_string();

/1 public nmenber functions
iterator begin();
const _iterator begin() const;
const _iterator cbhegin() const;
iterator end();
const _iterator end() const;
const _iterator cend() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin() const;
const_reverse_iterator crbegin() const;
reverse_iterator rend();
const_reverse_iterator rend() const;
const_reverse_iterator crend() const;
al l ocator_type get_allocator() const;
const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();
size_type size() const;
size_type length() const;
size_type nmax_size() const;
voi d resize(size_type, CharT);
voi d resize(size_type);
voi d reserve(size_type);
size_type capacity() const;
void clear();
void shrink_to_fit();
bool enpty() const;
reference operator[](size_type);
const _reference operator|[](size_type) const;
reference at(size_type);
const _reference at(size_type) const;
basic_string oper at or +=(const basic_string &);
basic_string operator+=(const CharT *);
basic_string operat or +=(CharT) ;
basic_string append(const basic_string &);
basic_string append(const basic_string & size_type, size_type);
basic_string append(const CharT *, size_type);
basic_string append(const CharT *);
basic_string append(si ze_type, CharT);
tenpl at e<typenane Inputlter> basic_string & append(Inputlter, Inputlter);
voi d push_back(CharT);
basic_string & assign(const basic_string &);
basic_string & assign(basic_string &&);
basic_string & assign(const basic_string & size_type, size_type);
basic_string & assign(const CharT *, size_type);
basic_string & assign(const CharT *);
basic_string & assign(size_type, CharT);
tenpl at e<typenane Inputlter> basic_string & assign(lnputlter, Inputlter);
basic_string & insert(size_type, const basic_string &);
basic_string & insert(size_type, const basic_string & size_type, size_type);
basic_string & insert(size_type, const CharT *, size_type);
basic_string & insert(size_type, const CharT *);
basic_string & insert(size_type, size_type, CharT);
iterator insert(const_iterator, CharT);
void insert(const_iterator, size_type, CharT);
t enpl at e<t ypenane | nputlter>
void insert(const_iterator, Inputlter, Inputlter);
basic_string & erase(size_type = 0, size_type = npos);

R0 Ro Ro Ro Ro RO Qo Ro
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iterator erase(const_iterator);
iterator erase(const_iterator, const_iterator);
voi d pop_back();
basic_string & replace(size_type, size_type, const basic_string &);
basic_string &
repl ace(size_type, size_type, const basic_string & size_type, size_type);
basic_string & replace(size_type, size_type, const CharT *, size_type);
basic_string & replace(size_type, size_type, const CharT *);
basic_string & replace(size_type, size_type, size_type, CharT);
basic_string & replace(const_iterator, const_iterator, const basic_string &);
basic_string &
replace(const _iterator, const_iterator, const CharT *, size_type);
basic_string & replace(const_iterator, const_iterator, const CharT *);
basic_string & replace(const_iterator, const_iterator, size_type, CharT);
t enpl at e<t ypenane | nputlter>

basic_string &

replace(const _iterator, const_iterator, Inputlter, Inputlter);
size_type copy(CharT *, size_type, size_type = 0) const;
voi d swap(basic_string &) ;
const CharT * c_str() const;
const CharT * data() const;
size_type find(const basic_string & size_type = 0) const;
size_type find(const CharT *, size_type, size_type) const;
size_type find(const CharT *, size_type = 0) const;
size_type find(CharT, size_type = 0) const;
size_type rfind(const basic_string & size_type = npos) const;
size_type rfind(const CharT *, size_type, size_type) const;
size_type rfind(const CharT *, size_type = npos) const;
size_type rfind(CharT, size_type = npos) const;
size_type find_first_of (const basic_string & size_type = 0) const;
size_type find_first_of (const CharT *, size_type, size_type) const;
size_type find_first_of (const CharT *, size_type = 0) const;
size_type find_first_of (CharT, size_type = 0) const;
size_type find_l ast_of (const basic_string & size_type = npos) const;
size_type find_last_of (const CharT *, size_type, size_type) const;
size_type find_last_of (const CharT *, size_type = npos) const;
size_type find_l ast_of (CharT, size_type = npos) const;
size_type find_first_not_of (const basic_string & size_type = 0) const;
size_type find_first_not_of (const CharT *, size_type, size_type) const;
size_type find_first_not_of (const CharT *, size_type = 0) const;
size_type find_first_not_of (CharT, size_type = 0) const;
size_type find_l ast_not_of (const basic_string & size_type = npos) const;
size_type find_last_not_of (const CharT *, size_type, size_type) const;
size_type find_last_not_of (const CharT *, size_type = npos) const;
size_type find_last_not_of (CharT, size_type = npos) const;
basic_string substr(size_type = 0, size_type = npos) const;
i nt conpare(const basic_string & const;
int conpare(size_type, size_type, const basic_string & const;
int conpare(size_type, size_type, const basic_string & size_type,

size_type) const;

int conpare(const CharT *) const;
int conpare(size_type, size_type, const CharT *, size_type) const;
int conpare(size_type, size_type, const CharT *) const;

/'l public data nenbers

static const size_type npos; [// The largest possible value of type size_type. That is, 0O
size_type(-1).
s

Description

The basic_string class represents a Sequence of characters. It contains all the usual operations of a Sequence, and, additionally, it
contains standard string operations such as search and concatenation.
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Thebasic_string classis parameterized by character type, and by that type's Character Traits.

This class has performance characteristics very much like vector<>, meaning, for example, that it does not perform reference-count
or copy-on-write, and that concatenation of two stringsis an O(N) operation.

Some of basic_string's member functions use an unusual method of specifying positions and ranges. In addition to the conventional
method using iterators, many of basic_string's member functions use a single value pos of type size_type to represent a position (in
which case the position is begin() + pos, and many of basic_string's member functions use two values, pos and n, to represent a
range. In that case pos is the beginning of the range and nisitssize. That is, the range is [begin() + pos, begin() + pos + n).

Note that the C++ standard does not specify the complexity of basic_string operations. In this implementation, basic_string has
performance characteristics very similar to those of vector: access to a single character is O(1), while copy and concatenation are
O(N).

In thisimplementation, begin(), end(), rbegin(), rend(), operator[], c_str(), and data() do not invalidate iterators. In thisimplementation,
iterators are only invalidated by member functions that explicitly change the string's contents.

basi c_string public types
1. typedef A alocator_type;
The alocator type

basi c_string public construct/copy/destruct
basic_string();

Effects. Default constructs abasi ¢c_stri ng.

Throws: If dlocator_type's default constructor throws.
explicit basic_string(const allocator_type & a);

Effects: Constructsabasi c_st ri ng taking the allocator as parameter.

Throws: If alocator_type's copy constructor throws.
basi c_string(const basic_string & s);

Effects: Copy constructsabasi c_stri ng.
Postcondition: x == *this.

Throws: If dlocator_type's default constructor or copy constructor throws.
basic_string(basic_string & s);

Effects: Move constructor. Moves mx's resources to *this.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.

basic_string(const basic_string & s, size_type pos, size_type n = npos,
const allocator_type & a = allocator_type());
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Effects: Constructs abasi ¢_st ri ng taking the allocator as parameter, and is initialized by a specific number of characters of
the s string.

basic_string(const CharT * s, size_type n,
const allocator_type & a = allocator_type());

Effects: Constructs abasi c_st ri ng taking the allocator as parameter, and is initialized by a specific number of characters of
the s c-string.

basi c_string(const CharT * s, const allocator_type & a = allocator_type());
Effects: Constructsabasi c_st ri ng taking the allocator as parameter, and isinitialized by the null-terminated s c-string.

basic_string(size_type n, CharT c,
const allocator_type & a = allocator_type());

Effects: Constructsabasi c_st ri ng taking the alocator as parameter, and isinitialized by n copies of c.

tenpl at e<t ypenane | nputlterator>
basic_string(lnputlterator f, Inputlterator I,
const allocator_type & a = allocator_type());

Effects: Constructsabasi c_st ri ng taking the allocator as parameter, and arange of iterators.
basi c_string& operator=(const basic_string & x);

Effects: Copy constructs a string.
Postcondition: x == *this.

Complexity: Linear to the elements x contains.
basi c_string& operator=(basic_string &% X);

Effects: Move constructor. Moves mx's resources to *this.
Throws: If alocator_type's copy constructor throws.

Complexity: Constant.
basi c_string& operator=(const CharT * s);
Effects: Assignment from a null-terminated c-string.
basi c_string& operator=(CharT c);
Effects: Assignment from character.
~basi c_string();

Effects: Destroysthe basi c_st ri ng. All used memory is deallocated.

Throws: Nothing.
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Complexity: Constant.

basi c_string public member functions
iterator begin();

Effects: Returns an iterator to the first element contained in the vector.
Throws. Nothing.

Complexity: Constant.
const _iterator begin() const;

Effects. Returns a const_iterator to the first element contained in the vector.
Throws. Nothing.

Complexity: Constant.
const __iterator cbegin() const;

Effects. Returns a const_iterator to the first element contained in the vector.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the vector.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the vector.
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of the vector.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed vector.
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Throws. Nothing.

Complexity: Constant.
const _reverse_iterator rbegin() const

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed vector.
Throws. Nothing.

Complexity: Constant.
const _reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed vector.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects. Returns areverse_iterator pointing to the end of the reversed vector.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed vector.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crend() const;

Effects: Returns aconst_reverse iterator pointing to the end of the reversed vector.
Throws: Nothing.

Complexity: Constant.
al l ocator_type get_allocator() const;

Effects: Returns a copy of theinternal allocator.
Throws: If dlocator's copy constructor throws.

Complexity: Constant.
const stored_allocator_type & get_stored_all ocator() const;

Effects: Returns areference to the internal allocator.
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Throws. Nothing
Complexity: Constant.

Note: Non-standard extension.
stored_all ocator_type & get_stored_allocator();

Effects: Returns areference to the internal allocator.
Throws: Nothing
Complexity: Constant.

Note: Non-standard extension.
size_type size() const;

Effects:. Returns the number of the elements contained in the vector.
Throws: Nothing.

Complexity: Constant.
size_type length() const;

Effects: Returns the number of the elements contained in the vector.
Throws:. Nothing.

Complexity: Constant.
size_type max_size() const;

Effects: Returnsthe largest possible size of the vector.
Throws. Nothing.

Complexity: Constant.
void resize(size_type n, CharT c);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are copy constructed from x.
Throws: If memory allocation throws

Complexity: Linear to the difference between size() and new_size.
voi d resize(size_type n);

Effects: Inserts or erases e ements at the end such that the size becomes n. New el ements are default constructed.
Throws: If memory allocation throws

Complexity: Linear to the difference between size() and new_size.
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2

voi d reserve(size_type res_arg);

Effects: If nislessthan or equal to capacity(), thiscall has no effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws: If memory allocation allocation throws
size_type capacity() const;

Effects: Number of elements for which memory has been allocated. capacity() is always greater than or equal to size().
Throws. Nothing.

Complexity: Constant.
void clear();

Effects: Erases all the elements of the vector.
Throws: Nothing.

Complexity: Linear to the number of elementsin the vector.
void shrink _to fit();

Effects: Triesto deallocate the excess of memory created with previous allocations. The size of the string is unchanged
Throws: Nothing

Complexity: Linear to size().
bool enpty() const;

Effects: Returnstrue if the vector contains no elements.
Throws: Nothing.

Complexity: Constant.
reference operator[](size_type n);

Requires: size() > n.
Effects: Returns areference to the nth element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.
const _reference operator|[](size_type n) const;

Requires: size() > n.

Effects: Returns a const reference to the nth element from the beginning of the container.
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Throws. Nothing.

Complexity: Constant.
reference at(size_type n);
Requires: size() > n.
Effects: Returns areference to the nth element from the beginning of the container.
Throws: std::range_error if n>= size()

Complexity: Constant.
const _reference at(size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws: std::range_error if n >=size()

Complexity: Constant.
basic_string & operator+=(const basic_string & s);

Effects: Calls append(str.data, str.size()).

Returns: *this
basic_string & operator+=(const CharT * s);

Effects: Calls append(s).

Returns: *this
basic_string & operator+=(CharT c);

Effects: Calls append(Z, ¢).

Returns: *this
basi c_string & append(const basic_string & s);

Effects: Calls append(str.data(), str.size()).

Returns: *this
basic_string & append(const basic_string & s, size_type pos, size_type n);

Requires: pos <= str.size()

Effects: Determinesthe effective length rlen of the string to append asthe smaller of n and str.size() - pos and calls append(str.data()
+ pos, rlen).

Throws: If memory alocation throws and out_of rangeif pos > str.size()
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Returns: *this
basi c_string & append(const CharT * s, size_type n);

Requires: spointsto an array of at least n elements of CharT.

Effects: The function replaces the string controlled by * thiswith astring of length size() + nwhose irst size() elements are a copy
of the original string controlled by *this and whose remaining elements are a copy of the initial n elements of s.

Throws:. If memory allocation throws length_error if size() + n > max_size().

Returns: *this
basi c_string & append(const CharT * s);

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Effects: Calls append(s, traits::length(s)).

Returns: *this
basic_string & append(size_type n, CharT c);

Effects. Equivalent to append(basic_string(n, c)).
Returns: *this

2 tenpl at e<t ypenane | nputlter>

basic_string & append(lnputlter first, Inputlter |ast);

Requires: [first,last) isavalid range.
Effects: Equivalent to append(basic_string(first, last)).

Returns: *this
voi d push_back(CharT c);
Effects: Equivalent to append(static_cast<size type>(1), ).
basi c_string & assign(const basic_string & s);
Effects: Equivalent to assign(str, 0, npos).

Returns: *this

A basic_string & assign(basic_string && ns);

Effects: The function replaces the string controlled by *this with a string of length str.size() whose elements are a copy of the
string controlled by str. Leaves str in avalid but unspecified state.

Throws: Nothing

Returns: *this
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basic_string & assign(const basic_string & s, size_type pos, size_type n);

Requires: pos <= str.size()

Effects: Determinesthe effective length rlen of the string to assign asthe smaller of n and str.size() - posand calls assign(str.data()
+ posrlen).

Throws: If memory allocation throws or out_of_range if pos > str.size().

Returns: *this
basic_string & assign(const CharT * s, size_type n);

Requires: spointsto an array of at least n elements of CharT.
Effects: Replaces the string controlled by *this with a string of length n whose elements are a copy of those pointed to by s.
Throws: If memory allocation throws or length_error if n > max_size().

Returns: *this
basic_string & assign(const CharT * s);

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Effects: Calls assign(s, traits::length(s)).

Returns: *this
basic_string & assign(size_type n, CharT c);

Effects: Equivalent to assign(basic_string(n, c)).

Returns; *this

tenpl at e<t ypenane | nputlter>
basic_string & assign(lnputlter first, Inputlter |ast);

Effects: Equivalent to assign(basic_string(first, last)).

Returns: *this
basic_string & insert(size_type pos, const basic_string & s);

Requires: pos <= size().
Effects: Calls insert(pos, str.data(), str.size()).
Throws:. If memory allocation throws or out_of range if pos > size().

Returns: *this

basic_string &
i nsert(size_type posl, const basic_string & s, size_type pos2, size_type n);

Requires: posl <= size() and pos2 <= str.size&()
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Effects: Determines the effective length rlen of the string to insert as the smaller of n and str.size() - pos2 and calls insert(posl,
str.data() + pos2, rlen).

Throws:. If memory alocation throws or out_of _range if posl > size() or pos2 > str.size().

Returns: *this
basic_string & insert(size_type pos, const CharT * s, size_type n);

Requires: spointsto an array of at least n elements of CharT and pos <= siz&().

Effects: Replaces the string controlled by *thiswith astring of length size() + n whosefirst pos elements are a copy of theinitial
elements of the original string controlled by *this and whose next n elements are a copy of the elementsin sand whose remaining
elements are a copy of the remaining elements of the original string controlled by *this.

Throws: If memory allocation throws, out_of rangeif pos > size() or length_error if size() + n > max_size().

Returns: *this
basic_string & insert(size_type pos, const CharT * s);

Requires: pos <= size() and s pointsto an array of at least traits::length(s) + 1 elements of CharT
Effects: Callsinsert(pos, s, traits::length(s)).
Throws:. If memory allocation throws, out_of rangeif pos > size() length_error if size() > max_size() - Traits::length(s)

Returns: *this
basic_string & insert(size_type pos, size type n, CharT c);

Effects. Equivalent to insert(pos, basic_string(n, c)).
Throws: If memory allocation throws, out_of_rangeif pos > size() length_error if size() > max_size() - n

Returns: *this
iterator insert(const_iterator p, CharT c);

Requires: pisavalid iterator on *this.
Effects: inserts a copy of ¢ before the character referred to by p.

Returns: An iterator which refersto the copy of the inserted character.
void insert(const_iterator p, size_type n, CharT c);

Requires: pisavalid iterator on *this.
Effects: Inserts n copies of ¢ before the character referred to by p.

Returns: An iterator which refersto the copy of the first inserted character, or pif n==0.

tenpl at e<typenane | nputlter>
void insert(const_iterator p, Inputlter first, Inputlter |ast);
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Requires: pisavalid iterator on *this. [first,last) isavalid range.
Effects: Equivalent to insert(p - begin(), basic_string(first, last)).

Returns: An iterator which refersto the copy of the first inserted character, or p if first == last.
basic_string & erase(size_type pos = 0, size_type n = npos);

Requires: pos <= sizeg()

Effects: Determines the effective length xlen of the string to be removed as the smaller of n and size() - pos. The function then
replacesthe string controlled by *thiswith astring of length size() - xlen whosefirst pos elementsare acopy of theinitia elements
of theoriginal string controlled by *this, and whose remaining elements are acopy of the elements of the original string controlled
by *this beginning at position pos + xlen.

Throws: out_of rangeif pos > size().

Returns: *this
iterator erase(const_iterator p);

Effects: Removes the character referred to by p.
Throws: Nothing

Returns: An iterator which points to the element immediately following p prior to the element being erased. If no such element
exists, end() is returned.

iterator erase(const _iterator first, const iterator |last);

Requires: first and last are valid iterators on *this, defining a range [first,last).
Effects. Removes the characters in the range [first,|ast).
Throws: Nothing

Returns: An iterator which points to the element pointed to by last prior to the other elements being erased. If no such element
exists, end() is returned.

voi d pop_back();

Requires: 'empty()
Throws: Nothing
Effects: Equivalent to erase(size() - 1, 1).
basic_string & replace(size_type posl, size_type nl, const basic_string & str);
Requires: posl <= siz&().
Effects: Calls replace(posl, ni, str.data(), str.size()).

Throws: if memory allocation throws or out_of rangeif posl > size().

Returns: *this
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basi c_string &
repl ace(si ze_type posl, size_type nl, const basic_string & str,
size_type pos2, size_type n2);

Requires: posl <= size() and pos2 <= str.size().

Effects: Determines the effective length rlen of the string to be inserted as the smaller of n2 and str.size() - pos2 and calls re-
place(posl, ni, str.data() + pos2, rlen).

Throws: if memory allocation throws, out_of range if posl > size() or pos2 > str.size().

Returns: *this

basic_string &
repl ace(size_type posl, size_type nl, const CharT * s, size_type n2);

Requires: posl <= size() and s pointsto an array of at least n2 elements of CharT.

Effects: Determines the effective length xlen of the string to be removed as the smaller of n1 and size() - posl. If size() - xlen >=
max_size() - n2 throws length_error. Otherwise, the function replaces the string controlled by *this with a string of length size()
- xlen + n2 whose first posl elements are a copy of the initial elements of the original string controlled by *this, whose next n2
elements are acopy of theinitial n2 elements of s, and whose remaining elements are a copy of the elements of the original string
controlled by *this beginning at position pos + xlen.

Throws:. if memory allocation throws, out_of range if posl > size() or length_error if the length of the resulting string would
exceed max_size()

Returns: *this
basic_string & replace(size_type pos, size_type nl, const CharT * s);

Requires: posl <= size() and s pointsto an array of at least n2 elements of CharT.

Effects: Determines the effective length xlen of the string to be removed as the smaller of n1 and size() - posl. If size() - xlen >=
max_size() - n2 throws length_error. Otherwise, the function replaces the string controlled by *this with a string of length size()
- xlen + n2 whose first posl elements are a copy of the initial elements of the original string controlled by *this, whose next n2
elements are a copy of theinitial n2 elements of s, and whose remaining elements are a copy of the elements of the original string
controlled by *this beginning at position pos + xlen.

Throws:. if memory allocation throws, out_of range if posl > size() or length_error if the length of the resulting string would
exceed max_size()

Returns: *this
basic_string & replace(size_type posl, size_type nl, size_type n2, CharT c);

Requires: posl <= size().
Effects: Equivalent to replace(posl, nl, basic_string(n2, c)).

Throws:. if memory allocation throws, out_of range if posl > size() or length_error if the length of the resulting string would
exceed max_size()

Returns; *this

basic_string &
repl ace(const _iterator i1, const_iterator i2, const basic_string & str);

226

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Container

Requires: [begin(),il) and [i1,i2) are valid ranges.
Effects: Calsreplace(il - begin(), i2 - i1, str).
Throws: if memory alocation throws

Returns: *this

basic_string &
repl ace(const _iterator i1, const_iterator i2, const CharT * s, size_type n)

Requires: [begin(),i1) and [i1,i2) are valid ranges and s points to an array of at least n elements
Effects: Callsreplace(il - begin(), i2 - i1, s, n).
Throws: if memory allocation throws

Returns: *this
basic_string & replace(const_iterator i1, const_iterator i2, const CharT * s);

Requires: [begin(),i1l) and [i1,i2) are valid ranges and s points to an array of at least traits::length(s) + 1 elements of CharT.
Effects: Callsreplace(il - begin(), i2 - i1, s, traits::length(s)).
Throws: if memory allocation throws

Returns: *this

basi c_string &
repl ace(const _iterator il, const_iterator i2, size_type n, CharT c);

Requires: [begin(),il) and [i1,i2) are valid ranges.
Effects: Callsreplace(il - begin(), i2 - i1, basic_string(n, €)).
Throws: if memory allocation throws

Returns; *this

tenpl at e<t ypenane | nputlter>
basic_string &
repl ace(const _iterator il, const_iterator i2, Inputlter j1, Inputlter j2);

Requires: [begin(),il), [i1,i2) and [j1,j2) are valid ranges.
Effects: Callsreplace(il - begin(), i2 - i1, basic_string(j1, j2)).
Throws: if memory allocation throws

Returns: *this
size_type copy(CharT * s, size_type n, size_type pos = 0) const;

Requires: pos <= size()

Effects: Determines the effective length rlen of the string to copy as the smaller of n and size() - pos. s shall designate an array
of at least rlen elements. The function then replaces the string designated by s with a string of Iength rlen whose elements are a
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copy of the string controlled by *this beginning at position pos. The function does not append anull object to the string designated
by s.

Throws: if memory allocation throws, out_of rangeif pos > size().
Returns: rlen

voi d swap(basic_string & x);

Effects: *this contains the same sequence of charactersthat wasin s, s contains the same sequence of charactersthat wasin *this.

Throws: Nothing
const CharT * c_str() const;

Requires: The program shall not alter any of the values stored in the character array.
Returns: A pointer p such that p + i == & operator([](i) for eachi in[0,size()].

Complexity: constant time.
const CharT * data() const;

Requires: The program shall not alter any of the values stored in the character array.
Returns: A pointer p such that p + i == &operator[](i) for each i in [0,size()].

Complexity: constant time.
size_type find(const basic_string & s, size_type pos = 0) const;

Effects: Determines the lowest position xpos, if possible, such that both of the following conditions obtain: 19 pos <= xpos and
Xpos + str.size() <= size(); 2) traits::eq(at(xpostl), str.at(l)) for all elements| of the string controlled by str.

Throws: Nothing

Returns: xposif the function can determine such a value for xpos. Otherwise, returns npos.
size_type find(const CharT * s, size_type pos, size_type n) const;

Requires: spointsto an array of at least n elements of CharT.
Throws: Nothing

Returns: find(basic_string<CharT,traits,Allocator>(s,n),pos).
size_type find(const CharT * s, size_type pos = 0) const;

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Throws: Nothing

Returns: find(basic_string(s), pos).

size_type find(CharT ¢, size_type pos = 0) const;
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Throws. Nothing

Returns: find(basic_string<CharT,traits,Allocator>(1,c), pos).
size_type rfind(const basic_string & str, size_type pos = npos) const

Effects: Determines the highest position xpos, if possible, such that both of the following conditions obtain: a) xpos <= pos and
Xpos + str.size() <= size(); b) traits::eq(at(xpostl), str.at(l)) for all elements| of the string controlled by str.

Throws: Nothing

Returns: xposif the function can determine such avalue for xpos. Otherwise, returns npos.
size_type rfind(const CharT * s, size_type pos, size_type n) const;

Requires: spointsto an array of at least n elements of CharT.
Throws: Nothing

Returns: rfind(basic_string(s, n), pos).
size_type rfind(const CharT * s, size_type pos = npos) const;

Requires: pos <= size() and s pointsto an array of at least traits::length(s) + 1 elements of CharT.
Throws: Nothing

Returns: rfind(basic_string(s), pos).
size_type rfind(CharT ¢, size_type pos = npos) const;

Throws: Nothing

Returns: rfind(basic_string<CharT,traits,Allocator>(1,c),pos).
size_type find_first_of (const basic_string & s, size_type pos = 0) const;

Effects: Determines the lowest position xpos, if possible, such that both of the following conditions obtain: @) pos <= xpos and
Xpos < size(); b) traits::eq(at(xpos), str.at(l)) for some element | of the string controlled by str.

Throws: Nothing

Returns: xposif the function can determine such avalue for xpos. Otherwise, returns npos.
size_type find_first_of (const CharT * s, size_type pos, size_type n) const;

Requires: spointsto an array of at least n elements of CharT.
Throws: Nothing

Returns: find_first_of(basic_string(s, n), pos).
size_type find_first_of (const CharT * s, size_type pos = 0) const;

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
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Throws. Nothing

Returns: find_first_of(basic_string(s), pos).
size_type find_first_of (CharT c, size_type pos = 0) const

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Throws: Nothing

Returns: find_first_of(basic_string<CharT,traits,Allocator>(1,c), pos).
size_type find_l ast_of (const basic_string & str, size_type pos = npos) const;

Effects: Determines the highest position xpos, if possible, such that both of the following conditions obtain: a) xpos <= pos and
Xpos < size(); b) traits::eq(at(xpos), str.at(l)) for some element | of the string controlled by str.

Throws: Nothing

Returns: xposif the function can determine such a value for xpos. Otherwise, returns npos.
size_type find_last_of(const CharT * s, size_type pos, size_type n) const;

Requires: spointsto an array of at least n elements of CharT.
Throws: Nothing

Returns: find_last_of(basic_string(s, n), pos).
size_type find_last_of(const CharT * s, size_type pos = npos) const;

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Throws: Nothing

Returns: find_last_of(basic_string<CharT,traits,Allocator>(1,c),pos).
size_type find_last_of (CharT ¢, size_type pos = npos) const;

Throws: Nothing

Returns: find_last_of(basic_string(s), pos).
size_type find_first_not_of (const basic_string & str, size_type pos = 0) const;

Effects: Determines the lowest position xpos, if possible, such that both of the following conditions obtain: @) pos <= xpos and
Xpos < size(); b) traits::eq(at(xpos), str.at(l)) for no element | of the string controlled by str.

Throws: Nothing

Returns: xposif the function can determine such a value for xpos. Otherwise, returns npos.
size_type find_first_not_of (const CharT * s, size_type pos, size_type n) const;

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
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Throws. Nothing

Returns: find_first_not_of(basic_string(s, n), pos).
size_type find_first_not_of (const CharT * s, size_type pos = 0) const;

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Throws: Nothing

Returns: find_first_not_of(basic_string(s), pos).
size_type find_first_not_of (CharT c, size_type pos = 0) const;
Throws: Nothing
Returns: find_first_not_of(basic_string(1, c), pos).
size_type find_|l ast_not _of (const basic_string & str, size_type pos = npos) const;

Effects: Determines the highest position xpos, if possible, such that both of the following conditions obtain: &) xpos <= pos and
Xpos < siz(); b) traits::eg(at(xpos), str.at(l)) for no element | of the string controlled by str.

Throws:. Nothing

Returns: xposif the function can determine such avalue for xpos. Otherwise, returns npos.
size_type find_l ast_not_of (const CharT * s, size_type pos, size_type n) const;

Requires: spointsto an array of at least n elements of CharT.
Throws: Nothing

Returns: find_last_not_of(basic_string(s, n), pos).
size_type find_l ast_not_of (const CharT * s, size_type pos = npos) const;

Requires: spointsto an array of at least traits::length(s) + 1 elements of CharT.
Throws: Nothing

Returns: find_last_not_of(basic_string(s), pos).
size_type find_last_not_of (CharT c, size_type pos = npos) const;
Throws: Nothing
Returns: find _last_not_of(basic_string(1, c), pos).
basic_string substr(size_type pos = 0, size_type n = npos) const;
Requires: Requires: pos <= siz&()
Effects: Determines the effective length rlen of the string to copy as the smaller of n and size() - pos.

Throws:. If memory alocation throws or out_of range if pos > size().
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Returns: basic_string<CharT,traits,Allocator>(data()+pos,rlen).

& int conpare(const basic_string & str) const;

Effects: Determinesthe effective length rlen of the string to copy asthe smaller of size() and str.size(). Thefunction then compares
the two strings by calling traits::compare(data(), str.data(), rlen).

Throws: Nothing

Returns: The nonzero result if the result of the comparison is nonzero. Otherwise, returns avalue < 0 if size() < str.size(), a0
vaueif size() == str.size(), and value > 0 if size() > str.size()

2 int conpare(size_type posl, size_type nl, const basic_string & str) const

Requires: posl <= size()
Effects: Determines the effective length rlen of the string to copy as the smaller of
Throws: out_of rangeif posl > size()

Returns:basic_string(* this,posl,nl).compare(str).

int conpare(size_type posl, size_type nl, const basic_string & str,
size_type pos2, size_type n2) const;

Requires: posl <= size() and pos2 <= str.size()

Effects: Determines the effective length rlen of the string to copy as the smaller of
Throws: out_of_range if posl > size() or pos2 > str.size()

Returns: basic_string(*this, posl, nl).compare(basic_string(str, pos2, n2)).

o int conpare(const CharT * s) const;

Throws: Nothing

Returns: compare(basic_string(s)).
int conpare(size_type posl, size_type nl, const CharT * s, size_type n2) const;

Requires: posl > size() and s points to an array of at least n2 elements of CharT.
Throws:. out_of rangeif posl > size()
Returns: basic_string(*this, pos, n1).compare(basic_string(s, n2)).

B int conpare(size_type posl, size_type nl, const CharT * s) const;

Requires: posl > size() and s points to an array of at least traits::length(s) + 1 elements of CharT.
Throws: out_of_rangeif posl > size()

Returns: basic_string(*this, pos, n1).compare(basic_string(s, n2)).
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Type definition string

string
Synopsis
/'l I'n header: <boost/container/string. hpp>

typedef basic_string< char,std::char_traits< char > std::allocator< char > > string;

Description

Typedef for abasic_string of narrow characters

Type definition wstring

wstring
Synopsis
/'l In header: <boost/container/string.hpp>

t ypedef basic_string< wchar _t,std::char_traits< wchar_t > std::allocator< wchar_t > > wstring;

Description

Typedef for abasic_string of narrow characters
Header <boost/container/vector.hpp>

nanespace boost {
nanmespace contai ner {

tenpl at e<typenane T, typename A = std::allocator<T> > class vector;
tenpl at e<typenane T, typenane A>

bool operator==(const vector< T, A > & X, const vector< T, A > &Yy);
tenpl at e<typenane T, typenane A>

bool operator!=(const vector< T, A > & X, const vector< T, A > &Yy);
tenpl at e<typenane T, typenane A>

bool operator<(const vector< T, A > & x, const vector< T, A > &vy);
tenpl at e<typenane T, typenane A>

void swap(vector< T, A > & X, vector< T, A> &vy);

Class template vector

boost::container::vector
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Synopsis

/'l 1In header: <boost/container/vector. hpp>

tenpl ate<typenane T, typenanme A = std::allocator<T> >
class vector {

publi c:

/'l types

typedef T val ue_t ype;

typedef allocator_traits_type:: pointer poi nter; /1 Pointer to T.

typedef allocator_traits_type::const_pointer const _pointer; /1 Const pointer to T.

typedef allocator_traits_type::reference ref erence; /1l Reference to T.

typedef allocator_traits_type::const_reference const_reference; /'l Const reference O
to T.

typedef allocator_traits_type::size_type si ze_type; /1 An unsigned integO
ral type.

typedef allocator_traits_type::difference_type difference_type; /1 A signed integral O
type.

typedef A al | ocat or _type; /1 The allocator type.

typedef unspecified iterator; /1 The random access [
iterator.

typedef unspecified const _iterator; /1 The random access [
const _iterator.

typedef std::reverse_iterator< iterator > reverse_iterator; /1 lterator used to O

iterate backwards through a vector.

typedef std::reverse_iterator< const_iterator > const_reverse_iterator; // Const iterator 0O
used to iterate backwards through a vector.

typedef allocator_type stored_al | ocat or _type; /1 The stored allocO
ator type.

/'l construct/copy/ destruct
vector();
explicit vector(const A &) ;
explicit vector(size_type);
vector (size_type, const T & const allocator_type & = allocator_type());
vector (const vector &);
vector (vector &&);
tenpl at e<typenane Inlt>
vector(Inlt, Inlt, const allocator_type & = allocator_type());
vect or & operator=(const vector &);
vector & operator=(vector &&);
~vector();

/1 public nmenber functions

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;
const _iterator cbegin() const;

const _iterator cend() const;

const _reverse_iterator crbegin() const;
const_reverse_iterator crend() const;
reference front();

const _reference front() const;

ref erence back();

const _reference back() const;

poi nter data();

const _poi nter data() const;
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size_type size() const;

size_type nmax_size() const;

size_type capacity() const;

bool enpty() const;

reference operator[](size_type);

const_reference operator|[](size_type) const;

reference at(size_type);

const _reference at(size_type) const;

al l ocator_type get_allocator() const;

const stored_allocator_type & get_stored_allocator() const;
stored_all ocator_type & get_stored_allocator();

voi d reserve(size_type);

voi d assign(size_type, const value_type &) ;

tenpl ate<typenane Inlt> void assign(Inlt, Inlt);

voi d push_back(const T &);

voi d push_back(T &&);

tenpl ate<class... Args> void enplace_back(Args && ..);
tenpl ate<class... Args> iterator enplace(const_iterator, Args && ..);
voi d swap(vector &);

iterator insert(const_iterator, const T &);

iterator insert(const_iterator, T &&);

tenpl ate<typenane Inlt> void insert(const_iterator, Inlt, Inlt);
void insert(const_iterator, size_type, const T &);

voi d pop_back();

iterator erase(const_iterator);

iterator erase(const_iterator, const_iterator);

voi d resize(size_type, const T &);

voi d resize(size_type);

void clear();

void shrink _to fit();

Description

A vector is a sequence that supports random access to elements, constant time insertion and removal of elements at the end, and
linear timeinsertion and removal of elementsat the beginning or in the middle. The number of elementsin avector may vary dynam-
ically; memory management is automatic. boost::container::vector is similar to std::vector but it's compatible with shared memory
and memory mapped files.

vect or public types
1. typedef T value type;
The type of object, T, stored in the vector

vect or public construct/copy/destruct
vector();

Effects: Constructs a vector taking the allocator as parameter.
Throws: If dlocator_type's default constructor throws.

Complexity: Constant.
explicit vector(const A & a);

Effects: Constructs a vector taking the allocator as parameter.

Throws: Nothing
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Complexity: Constant.
explicit vector(size_type n);

Effects: Constructs a vector that will use a copy of alocator a and inserts n default contructed values.
Throws: If alocator_type's default constructor or allocation throws or T's default constructor throws.

Complexity: Linear to n.

vector(size_type n, const T & val ue,
const allocator_type & a = allocator_type());

Effects: Constructs a vector that will use a copy of alocator a and inserts n copies of value.
Throws: If alocator_type's default constructor or allocation throws or T's copy constructor throws.

Complexity: Linear to n.
vector(const vector & X);

Effects: Copy constructs a vector.
Postcondition: x == *this.
Throws: If alocator_type's default constructor or allocation throws or T's copy constructor throws.

Complexity: Linear to the elements x contains.
vector(vector && nx);

Effects: Move constructor. Moves mx's resources to *this.
Throws: Nothing

Complexity: Constant.

tenpl at e<typenane Inlt>
vector(Inlt first, Inlt last, const allocator_type & a = allocator_type());

Effects: Constructs a vector that will use a copy of alocator a and inserts a copy of the range [first, last) in the vector.
Throws: If allocator_type's default constructor or allocation throws or T's constructor taking an dereferenced Inlt throws.

Complexity: Linear to the range [first, last).
vect or & operator=(const vector & X);
Effects: Makes *this contain the same elements as x.
Postcondition: this->size() == x.size(). *this contains a copy of each of x's elements.

Throws: If memory allocation throws or T's copy/move constructor/assignment throws.

Complexity: Linear to the number of elementsin x.
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vect or & operator=(vector && X);

Effects: Move assignment. All mx's values are transferred to *this.
Postcondition: x.empty(). *this contains a the elements x had before the function.
Throws: Nothing

Complexity: Linear.
~vector();

Effects: Destroys the vector. All stored values are destroyed and used memory is deallocated.
Throws: Nothing.

Complexity: Linear to the number of elements.

vect or public member functions

iterator begin();

Effects: Returns an iterator to the first element contained in the vector.
Throws: Nothing.

Complexity: Constant.
const __iterator begin() const;

Effects: Returns aconst_iterator to the first element contained in the vector.
Throws: Nothing.

Complexity: Constant.
iterator end();

Effects: Returns an iterator to the end of the vector.
Throws: Nothing.

Complexity: Constant.
const _iterator end() const;

Effects: Returns aconst_iterator to the end of the vector.
Throws: Nothing.

Complexity: Constant.
reverse_iterator rbegin();

Effects: Returns areverse iterator pointing to the beginning of the reversed vector.
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Throws. Nothing.

Complexity: Constant.
const_reverse_iterator rbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed vector.
Throws. Nothing.

Complexity: Constant.
reverse_iterator rend();

Effects: Returns areverse iterator pointing to the end of the reversed vector.
Throws. Nothing.

Complexity: Constant.
const _reverse_iterator rend() const;

Effects. Returns a const_reverse _iterator pointing to the end of the reversed vector.
Throws: Nothing.

Complexity: Constant.
const _iterator cbegin() const;

Effects: Returns aconst_iterator to the first element contained in the vector.
Throws: Nothing.

Complexity: Constant.
const _iterator cend() const;

Effects: Returns aconst_iterator to the end of the vector.
Throws: Nothing.

Complexity: Constant.
const _reverse_iterator crbegin() const;

Effects: Returns aconst_reverse iterator pointing to the beginning of the reversed vector.
Throws: Nothing.

Complexity: Constant.
const_reverse_iterator crend() const;

Effects: Returnsaconst_reverse iterator pointing to the end of the reversed vector.
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Throws. Nothing.

Complexity: Constant.

reference front();

Requires: 'empty()

Effects: Returns areference to the first element of the container.
Throws: Nothing.

Complexity: Constant.

1 const _reference front() const;

Requires: 'empty()
Effects: Returns a const reference to the first element of the container.
Throws: Nothing.

Complexity: Constant.

ref erence back();

Requires: lempty()
Effects: Returns areference to the last element of the container.
Throws: Nothing.

Complexity: Constant.
const _reference back() const;

Requires: 'empty()
Effects: Returns a const reference to the last element of the container.
Throws: Nothing.

Complexity: Constant.
poi nter data();

Returns: A pointer such that [data(),data() + size()) isavalid range. For a non-empty vector, data() == & front().
Throws: Nothing.

Complexity: Constant.
const _poi nter data() const;

Returns: A pointer such that [data(),data() + size()) isavalid range. For a non-empty vector, data() == & front().

Throws: Nothing.
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Complexity: Constant.
size_type size() const;

Effects. Returns the number of the elements contained in the vector.
Throws: Nothing.

Complexity: Constant.
size_type max_size() const;

Effects: Returnsthe largest possible size of the vector.
Throws: Nothing.

Complexity: Constant.
size_type capacity() const;

Effects: Number of elements for which memory has been alocated. capacity() is always greater than or equal to size().
Throws:. Nothing.

Complexity: Constant.
bool enpty() const;

Effects: Returns true if the vector contains no el ements.
Throws. Nothing.

Complexity: Constant.
reference operator|[](size_type n);

Requires: size() > n.

Effects. Returns areference to the nth element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.

2 const _reference operator[](size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws: Nothing.

Complexity: Constant.

ref erence at(size_type n);
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Requires: size() > n.

Effects: Returns areference to the nth element from the beginning of the container.
Throws: std::range_error if n >=size()

Complexity: Constant.

X .
const _reference at(size_type n) const;

Requires: size() > n.
Effects: Returns a const reference to the nth element from the beginning of the container.
Throws: std::range_error if n >=size()

Complexity: Constant.
al l ocator_type get_allocator() const;

Effects: Returns a copy of theinternal allocator.
Throws: If alocator's copy constructor throws.

Complexity: Constant.
const stored_allocator_type & get_stored_allocator() const;

Effects: Returns areference to theinternal allocator.
Throws: Nothing

Complexity: Constant.

Note: Non-standard extension.

2 stored_all ocator_type & get_stored_allocator();

Effects. Returns areference to the internal allocator.
Throws: Nothing
Complexity: Constant.

Note: Non-standard extension.
voi d reserve(size_type new cap);

Effects: If nislessthan or equal to capacity(), thiscall hasno effect. Otherwise, it isarequest for alocation of additional memory.
If the request is successful, then capacity() is greater than or equal to n; otherwise, capacity() is unchanged. In either case, size()
is unchanged.

Throws:. If memory allocation allocation throws or T's copy/move constructor throws.

voi d assign(size_type n, const value_type & val);
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Effects: Assignsthe n copies of val to *this.
Throws: If memory allocation throws or T's copy/move constructor/assignment throws.

Complexity: Linear to n.
tenpl ate<typenane Inlt> void assign(Inlt first, Inlt last);

Effects: Assigns the the range [first, last) to *this.

Throws: If memory allocation throws or T's copy/move constructor/assignment or T's constructor/assignment from dereferencing
Inplt throws.

Complexity: Linear to n.
voi d push_back(const T & x);

Effects: Inserts a copy of x at the end of the vector.
Throws: If memory allocation throws or T's copy/move constructor throws.
Complexity: Amortized constant time.

A voi d push_back(T && x);

Effects. Constructs a new element in the end of the vector and moves the resources of mx to this new e ement.
Throws: If memory allocation throws or T's move constructor throws.
Complexity: Amortized constant time.

B tenpl ate<cl ass... Args> void enpl ace_back(Args && .. args);

Effects: Inserts an object of type T constructed with std::forward<Args>(args)... in the end of the vector.
Throws: If memory allocation throws or the in-place constructor throws or T's move constructor throws.
Complexity: Amortized constant time.

X tenpl at e<cl ass. .. Args>

iterator enplace(const_iterator position, Args &%& .. args);

Requires: position must be avalid iterator of *this.
Effects: Inserts an object of type T constructed with std::forward<Args>(args)... before position
Throws:. If memory allocation throws or the in-place constructor throws or T's move constructor/assignment throws.

Complexity: If position is end(), amortized constant time Linear time otherwise.
voi d swap(vector & X);

Effects: Swaps the contents of *thisand x.
Throws. Nothing.

Complexity: Constant.
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iterator insert(const_iterator position, const T & X);

Requires: position must be avalid iterator of *this.
Effects: Insert acopy of x before position.
Throws: If memory allocation throws or T's copy/move constructor/assignment throws.

Complexity: If position is end(), amortized constant time Linear time otherwise.
iterator insert(const_iterator position, T && X);

Requires: position must be avalid iterator of *this.
Effects: Insert a new element before position with mx's resources.
Throws:. If memory allocation throws.

Complexity: If position is end(), amortized constant time Linear time otherwise.
tenpl ate<typenane Inlt> void insert(const_iterator pos, Inlt first, Inlt last);

Requires: pos must be avalid iterator of *this.
Effects: Insert acopy of the [first, last) range before pos.

Throws: If memory allocation throws, T's constructor from adereferenced Inplt throws or T's copy/move constructor/assignment
throws.

Complexity: Linear to std::distance [first, last).

A void insert(const_iterator p, size_type n, const T & X);

Requires: pos must be avalid iterator of *this.
Effects: Insert n copies of x before pos.
Throws: If memory allocation throws or T's copy constructor throws.

Complexity: Linear to n.
voi d pop_back();

Effects: Removes the last element from the vector.
Throws. Nothing.

Complexity: Constant time.
iterator erase(const_iterator position);

Effects: Erases the element at position pos.
Throws. Nothing.

Complexity: Linear to the elements between pos and the last element. Constant if posis the last element.
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iterator erase(const_iterator first, const_iterator |ast);

Effects: Erases the elements pointed by [first, last).
Throws: Nothing.

Complexity: Linear to the distance between first and last plus linear to the elements between pos and the last element.
voi d resize(size_type new_ size, const T & x);

Effects: Inserts or erases elements at the end such that the size becomes n. New elements are copy constructed from x.
Throws:. If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
voi d resize(size_type new size);

Effects: Inserts or erases elements at the end such that the size becomes n. New el ements are default constructed.
Throws: If memory allocation throws, or T's copy constructor throws.

Complexity: Linear to the difference between size() and new_size.
void clear();

Effects. Erases all the el ements of the vector.
Throws: Nothing.

Complexity: Linear to the number of elementsin the vector.
void shrink_to_fit();

Effects: Triesto deallocate the excess of memory created with previous allocations. The size of the vector is unchanged
Throws: If memory allocation throws, or T's copy/move constructor throws.

Complexity: Linear to size().
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SGI code. Many thanksto Alexander Stepanov, Meng Lee, David Musser, Matt Austern... and all HP and SGI STL developers.
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Release Notes

Boost 1.49 Release

* Fixed bugs #6540, #6499, #6336, #6335, #6287, #6205, #4383.

e Addedal | ocat or_traits support for both C++11 and C++03 compilersthrough aninternal al | ocat or _traits clone.

Boost 1.48 Release

* First release. Container code from Boost.I nter process was deleted and redirected to Boost.Container viausing directives.
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