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Ââåäåíèå

I STL = Standard Template Library

I Áèáëèîòåêà îïèñàíà â ñòàíäàðòå ÿçûêà (ðåãëàìåíòèðóåòñÿ â òîì
÷èñëå è ñëîæíîñòü îïåðàöèé)

I Èñïîëüçóþòñÿ øàáëîíû è èñêëþ÷åíèÿ

I Îïðåäåëåíà â ïðîñòðàíñòâå èìåí std

I çàãîëîâî÷íûå ôàéëû áåç ðàñøèðåíèÿ (include <vector>)

Îñíîâíûå ÷àñòè:

I êîíòåéíåðû (ñòðóêòóðû äàííûõ äëÿ õðàíåíèÿ îáúåêòîâ â
ïàìÿòè),

I èòåðàòîðû (óíèôèöèðîâàííûé äîñòóï ê ýëåìåíòàì êîíòåéíåðà),

I àëãîðèòìû (äëÿ ðàáîòû ñ ïîñëåäîâàòåëüíîñòÿìè).
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Êîíòåéíåðû

Còðóêòóðû äàííûõ äëÿ õðàíåíèÿ îáúåêòîâ â ïàìÿòè: âåêòîð, ñïèñîê,
àññîöèàòèâíûé ìàññèâ, . . .
Òðåáîâàíèÿ ê õðàíèìûì îáúåêòàì:

I Êîððåêòíî ðàáîòàåò êîíñòðóêòîð êîïèé (copy-constructable)

I Êîððåêòíî ðàáîòàåò îïåðàòîð ïðèñâàèâàíèÿ (assignable)

Ìåòîäû, êîòîðûå åñòü ó âñåõ êîíòåéíåðîâ:

1 Êîíñòðóêòîð ïî óìîë÷àíèþ, êîíñòðóêòîð êîïèðîâàíèÿ, îïåðàòîð
ïðèñâàèâàíèÿ, äåñòðóêòîð.

2 Îïåðàòîðû ñðàâíåíèÿ: ==, !=, >, >=, <, <=.

3 size(), empty().

4 swap(obj2)

5 insert(...), erase(...)

6 clear().

7 begin(), end() ïåðâûé è ïîñëåäíèé ýëåìåíò, íî ýòî íå òî÷íî =)
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Ïîñëåäîâàòåëüíûå êîíòåéíåðû

1 Ñîõðàíÿþò ïîðÿäîê, â êîòîðîì áûëè äîáàâëåíû ýëåìåíòû

2 Äîáàâëåíèå â êîíåö: push_back

3 std::vector, std::list, std::deque, std::string
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std::vector

Äèíàìè÷åñêèé ìàññèâ ñ àâòîìàòè÷åñêèì èçìåíåíèåì ðàçìåðà ïðè
äîáàâëåíèè ýëåìåíòîâ.

I Äëÿ óìåíüøåíèÿ êîëè÷åñòâà âûçîâîâ new ïðè äîáàâëåíèè
ýëåìåíòîâ ïàìÿòü âûäåëÿåòñÿ ñ çàïàñîì (≈ 2).

I size/capacity

I Ñëîæíîñòü äîáàâëåíèÿ ýëåìåíòà â êîíåö âåêòîðà è óäàëåíèÿ
ýëåìåíòà èç êîíöà � àìîðòèçèðîâàííîå O( 1 ).

I Ñëîæíîñòü äîáàâëåíèÿ ýëåìåíòà èëè óäàëåíèÿ åãî èç íà÷àëà
èëè ñåðåäèíû âåêòîðà � O( n ).

I Ñëîæíîñòü äîñòóïà ê ýëåìåíòó ïî èíäåêñó � O( 1 ).
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std::vector

Ìåòîäû:

1 size()/resize() � äîáàâëåíèå ýëåìåíòîâ

2 capacity()/reserve() � óïðàâëåíèå çàðåçåðâèðîâàííîé
ïàìÿòüþ

3 push_back()/pop_back() � äîáàâëåíèå/óäàëåíèå ïîñëåäíåãî

4 operator[], at() � at áðîñàåò èñêëþ÷åíèÿ ïðè âûõîäå çà
ãðàíèöû

5 data() � óêàçàòåëü íà ìàññèâ (äëÿ �óñòàðåâøèõ� ôóíêöèé)
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std::vector

#include <vector >

std::vector < int > v;

v.push_back (10);

v.pop_back ();

v[ 0 ] = 13;

v.at( 0 ) = 14;

size_t size = v.size ();

bool isEmpty = v.empty ();

v.clear ();

v.resize (10); //Ôóíêöèÿ óâåëè÷èâàåò/óìåíüøàåò ðàçìåð äî 10
ýë-â
//Ðàáîòàåò òîëüêî åñëè åñòü êîíñòðóêòîð ïî óìîë÷àíèþ

v.resize( 20, 5); //Äîáàâëåííûå ýëåìåíòû (10 øòóê) áóäóò
ðàâíû 5
int *dst = new ...

memcpy(dst , v.data(), v.size ());
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std::vector

//Ðåçåðâèðîâàíèå ïàìÿòè ïîä 100 ýëåìåíòîâ

//Óâåëè÷èâàåòñÿ òîëüêî âìåñòèìîñòü, ðàçìåð âåêòîðà ïðè ýòîì íå
èçìåíÿåòñÿ
v.reserve( 100 );

//Óâåëè÷åíèå ïîòåíöèàëüíîé âìåñòèìîñòè íà 100 ýëåìåíòîâ

v.reserve( v.size() + 100 );

//Èçìåíèò ðàçìåð âåêòîðà äî íóëÿ, íî capacity ïðè ýòîì íå
èçìåíèòñÿ
v.clear ();

//÷òî ýòî? êàê ýòî ðàáîòàåò?

vector < int > (v).swap(v);
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std::deque

Êîíòåéíåð c âîçìîæíîñòüþ áûñòðîé âñòàâêè è óäàëåíèÿ ýëåìåíòîâ
íà îáîèõ êîíöàõ çà àìîðò. O(1). Ðåàëèçîâàí êàê ìàññèâ óêàçàòåëåé
íà ìàññèâû ôèêñèðîâàííîãî ðàçìåðà.

I size()/resize()

I operator[], at,

I push_back, push_front

I pop_back, pop_front,
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std::list

Äâóñâÿçíûé ñïèñîê. Â ëþáîì ìåñòå êîíòåéíåðà âñòàâêà è óäàëåíèå
ïðîèçâîäÿòñÿ çà O(1). Íåò îáðàùåíèÿ ïî èíäåêñó.

I size()/resize()

I push_back, push_front

I pop_back, pop_front

I merge, splice
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std::string

Êîíòåéíåð äëÿ õðàíåíèÿ ñèìâîëüíûõ ïîñëåäîâàòåëüíîñòåé.

1 Ìåòîä c_str() äëÿ ñîâìåñòèìîñòè ñî ñòàðûì êîäîì:

std:: string res = "Hello";

printf("%s", res.c_str ());

2 ìíîæåñòâî àëãîðèòìîâ âðîäå substr(), find() (â òåðìèíàõ
èíäåêñîâ)

3 ïîääåðæêà ïðåîáðàçîâàíèé òèïà ñ C ñòðîêàìè

f(const std:: string& s);

f("Hello");

4 append, operator+, operator+=,

5 string = basic_string<char>

6 wstring = basic_string<wchar_t>
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Àäàïòåðû

Àäàïòåðû (èñïîëüçóþò äðóãèå êîíòåéíåðû äëÿ õðàíåíèÿ):

I stack � ðåàëèçàöèÿ èíòåðôåéñà ñòåêà.

I queue � ðåàëèçàöèÿ èíòåðôåéñà î÷åðåäè.

I priority_queue � î÷åðåäü ñ ïðèîðèòåòîì íà êó÷å.

bitset � ñëóæèò äëÿ õðàíåíèÿ áèòîâûõ ìàñîê.

std::bitset <256> mask;
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Èòåðàòîðû

I Îáúåêò, êîòîðûé ñèíòàêñè÷åñêè âåäåò ñåáÿ êàê óêàçàòåëü (
îïðåäåëåíû îïåðàòîðû ++, �, *, -> ).

I Óíèâåðñàëüíûé ñïîñîá ïåðåáîðà ýëåìåíòîâ êîíòåéíåðîâ â STL
� ïåðåáîð ñ ïîìîùüþ èòåðàòîðà.

I Ðåàëèçîâàíû êàê âëîæåííûå êëàññû äëÿ êîíòåéíåðîâ.

class vector {

...

class iterator {

operator ++() { T* ptr++; }

}

}

vector :: iterator it1;

class list {

...

class iterator {

operator ++() { Node <T> ptr = ptr ->next; }

}

}

vector :: iterator it2;
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Èòåðàòîðû

Âñå êîíòåéíåðû èìåþò ôóíêöèè, êîòîðûå âîçâðàùàþò èòåðàòîðû íà
ïåðâûé ýëåìåíò è íà ýëåìåíò, ñëåäóþùèé çà ïîñëåäíèì:

vector < int > v;

vector < int >::iterator begin = v.begin ();

vector < int >::iterator end = v.end();

Äëÿ vector è deque ðåàëèçîâàíà àðèôìåòèêà, àíàëîãè÷íàÿ
àðèôìåòèêå óêàçàòåëåé:

int i = *( v.begin() + 5 )

Ïðîõîä ïî êîíòåéíåðû (NB: ó list íåò operator[])

list < int > l;

list < int >::iterator it = l.begin ();

for( ; it != l.end (); ++it ) cout << *it;

Òàêîé èòåðàòîð íå ïîçâîëÿåò ìåíÿòü äàííûå, íà êîòîðûå îí
óêàçûâàåò

list < int >:: const_iterator cit = l.begin ();

C++ 14 / 1



Èòåðàòîðû

insert, erase:

//Óäàëåíèå ýëåìåíòà, íà êîòîðûé óêàçûâàåò èòåðàòîð it

it = v.erase( it );

//Âñòàâêà ýëåìåíòà 5 íà ïîçèöèþ, íà êîòîðóþ óêàçûâàåò èòåðàòîð
it
it = v.insert( it, 5 );

�Íà êîòîðûé óêàçûâàåò� � �íà÷àëî ïåðâîãî áàéòà ýëåìåíòà�
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Èíâàëèäàöèÿ èòåðàòîðîâ

Ñ êîíòåéíåðîì ïðîèçâåëè îïåðàöèþ è òåïåðü èòåðàòîðû óêàçàâàþò â
íåâåðíîå ìåñòî.

vector <int > v;

// çà÷åì ó erase/insert âîçâðàùàåìîå çíà÷åíèå (íà ñëåäóþùèé/íà
âñòàâëåííûé)?
it = v.erase( it );

// ìîæåò ëè ïðîèçîéòè èíâàëèäàöèÿ itb ïîñëå âûïîëíåíèÿ ñëåäóþùèõ
ñòðîê?
vector <int >:: iterator itb = v.begin ();

v.push_back (3);

...

v.push_back (5);

×òîáû ïîíÿòü ïðîèñõäèò ëè èíâàëèäàöèÿ, íóæíî çíàòü âíóòðåííåå
óñòðîéñòâî êîíòåéíåðà.
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Èíâàëèäàöèÿ èòåðàòîðîâ

Çàäà÷à: ïåðåä êàæäûì ÷åòíûì ýëåìåíòîì âåêòîðà âñòàâèòü 0

for ( vector < int >::iterator i = v.begin ();

i != v.end (); ++i ) {

if ( *i % 2 == 0 ) {

v.insert( i, 0 );

}

}
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Èíâàëèäàöèÿ èòåðàòîðîâ

Çàäà÷à: ïåðåä êàæäûì ÷åòíûì ýëåìåíòîì âåêòîðà âñòàâèòü 0

vector < int > v;

for ( vector < int >::iterator i = v.begin (); i != v.end (); ++i ) {

if ( *i % 2 == 0 ) {

i = v.insert( i, 0 );

// Ïðè âñòàâêå ìîæåò ïðîèçîéòè ïåðåðàñïðåäåëåíèå ïàìÿòè,

// à insert() âîçâðàùàåò èòåðàòîð íà òîëüêî ÷òî âñòàâëåííûé
ýëåìåíò

++i;

}

}
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