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HasHaueHue deque

push_front R

pop_front IRRRNRRRNNS
push_back | J[-"
pop_back

e ObecrieunBaTtb NMPON3BOJILHBIA JOCTYN K 31eMeHTaM (Kak
vector = at(), operator[])

@ DdpdbekTnBHAs paboTa ¢ HayanoMm nociepoBaTeNbHOCTY (Kak y
list = push_front(), pop_front())
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#include <deque>
template<class Ty,

class Ax = allocator< Ty> >
class deque public Deque val< Ty, A
{ // circular queue of pointers to blocks
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BHyTperHee ycTpoiictso deque
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Mapsize
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Myoff _Mysize HEEEEEEEEEEEEE
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Peannszaunsa ntepatopa deque

iterator begin() { return iterator(_MyOff, this); }
iterator end() {

return iterator(_MyOff + Mysize, this); }
T& operator[](int i) { return x(begin() + i ); }

class iterator {
dequex _MyCont;
size_type _ Off;
public:

iterator& operator++() { ++_Off; return xthis; }
T& operatorx() {

size_type n = _Off/16;

n=n % (_MyCont—> Mapsize);
size_type m = _Off % 16;
return _MyCont—> Map[n][m];
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[Mpumep cospanunsa deque

deque<char> d;// Map=0, Mapsize=0, _Myoff=0,
_ Mysize=0
d.push _front('A");// Map, Mapsize=8, Myoff=127,
_ Mysize=1
d.push_front('B’);// Map, Mapsize=8, Myoff=126,
_ Mysize=2
d.push front('C’);// Map, Mapsize=8, Myoff=125,
_ Mysize=3
d.push _back('a’);// _Myoff=125, Mysize=4
d.push_back('b");// Mysize=5
d.push_back(’'c’);// _Mysize=6
deque<char >::iterator it = d.begin();
while (it!=d.end()) {
cout << it << "y"; H+it;
}
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Twunbl KoHTeliHepoB

KoHTeliHep — 3TO 0BbeKT, KOTOpbIfi XpaHUT Apyrue obbeKThl 1
KOHTPOJIMPYET UX pa3MELLEHNE B NaMSTU NOCPEACTBOM
KOHCTPYKTOPOB, AECTPYKTOPOB M METOLOB BCTABKM/yAasIEHNS.
o [locnepoBaTensHebie:
e baszoseble: vector, list, deque.
o Apantepbl 6a3osbix: stack, queue, priority queue.
@ AccoumnaTuBHble: set, multiset, map, multimap, hash map,
hash _set.
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Coctas STL

KoHTeliHepbl

NtepaTopsl

ApanTepsbl

AnnokaTopbl
O60b6uieHHBIE aNrOPUTMBI

MpeankaTbl
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HasHadeHune cTeka

pop() — DoCTaTh MOEHO TOMBKO
TIOCTT eMH

push{) — moMeCTHTE MOAH 0 TOMb KO /'

E KOHEL]
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std::stack

template<class T, class C = deque<T> > class stack

{

protected: C c;
public:

+

typedef typename C::value type value type;
typedef typename C::size type size type;
typedef C container type;

explicit stack(const C& a = C()) : c(a) {}
bool empty() const { return c.empty(); }

size _type size() const { return c.size(); }
value type& top() { return c.back(); }

const value type& top()const { return c.back()

void push(const value type& x) { c.push_ back(x
)
void pop() { c.pop_ back(); }
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3anpeLyeHbl BCe He CTekoBble onepauun. [Neperpyxetsbl
obLienpuHsTLIE ONepaunmn Afs CTeKa NoCpeaCcTBOM Ha30Boli
MociefoBaTENIbHOCTH.

e VYpanser nocneanuii anement: pop back() = pop()
o Bosspauyaer 3HaueHune nociegHero anementa: back() = top()

o [lobasnsieT B KoHeL, nocnegosatensHocTu: push back() =
push()
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OrpaHu4yeHns agantepa CTek

13 6a3oBOro KoHTeliHepa HeZOCTYMHbI:
@ METO bl
@ NTepaTopsl;

@ NCeBOOHNMDbI.
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[Mpumep ncnonssosanus stack

stack<int> s; //size?
s.push(l); //size = 1
s.push(2); //size = 2
s.pop(); // size =1

int tmp = sl.top(); //tmp = 1, size =1
if(sl.top() = 1)
sl.pop();
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[Mpumep cospanmsa stack

vector<int> v(10,1);
//co3nate cTek Takum obpazom, 4TObbI €ro 31eMeHTb
CTanu KOMUAMU 3AE€MEHTOB BEKTOpa

//co3zate nyctoii ctek Ha 6aze list

//Pacnedatate 3HavYeHus 3/1€MEHTOB CTeKa:
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HasHaueHue queue

FIFO

pop() — HOCTATE MOMHO TONBKD o
TepELET e

push{) — MoMeCTHTE MOAHO TOMBKD |—
E KOEEI]
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template<class T, class C = deque<T> > class queue
{
protected: C c;
public:
explicit queue (const C& a=C()) c(a) {}
value type& front() { return c.front(); }
value type& back() { return c.back(); }
bool empty() const { return c.empty(); }
size _type size() const { return c.size(); }
void push(const value type& x) { c.push_ back(
x): }
void pop() { c.pop_ front(); }
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[lpumMep ncnonb3oBaHUs oYepeay

struct Message{...};
void Message Loop(queue<Message>& q)

{
while (q.empty() = false) {
Message& msg = q.front();
msg. process () ;
q.pop();
}
}
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std::priority queue

template<typename T,
typename C = vector<T>,
typename Cmp = less<I> >
class priority queue

{

protected:
C c;
Cmp cmp; //0bbekT gns opmMupoBaHus Kputepus
BCTaBKU
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ApanTep o4epean C NPUOPUTETOM

o BcraBka n yganenue anemeHTOB peann3oBaHbl MOCPEACTBOM:
std::make_heap(), std::push _heap() n std::pop _heap().

@ Wcnonb3yercs BHeapeHHbIR 0bBEKT KOMMapaTopa:
if(cmp(<anemeHT o4epean>, <BCTaBIsIEMOE 3HAYeHNE>)).

o KpuTepuii cpaBHeHMsI MO YMONYAHNIO UCMOL3YET NpeankaT —
wabnoH cTpykTypsl std::less.
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[pennkat cpaBHeHUs less

template<typename T> struct less

{

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

Peanusyetcsi NOCpeACTBOM MOC/EA0BATENLHOMO KOHTElHEPa
(maccuBa).

MpencraBnser coboii nHeapusoBaHHOe brHapHoe fepeso.

nepBblﬁ SJIEMEHT BCErga ABJAETCA MaKCUMaAJbHbIM.

(]

[obasneHne n ynaneHme anemeHToB B obLieM ciay4dae
NPOU3BOAMTCS C IOrapuPMUYECKOA CIIOKHOCTLIO.
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Anroputmbl STL ansi paboTtbl ¢ Kydamu

[ns ncnonbsosanus Tpebyetcs nogkntounts <algorithm>, B
KOTOPOM peasin30BaHbl (OyHKLNN:

@ make heap() — npeobpasyeTt nHTepBan 31EMEHTOB B Ky4y;
@ push heap() — pobaBnsieT HOBbLI 31eMEHT B Ky4y;
@ pop heap() — ypansier anemeHT 13 Kyun;

@ sort heap() — npeobpasyer kydy B ynopsifodeHHyto
KOJINEKLMIO.

MpoToTunel BCcex yHKUMA YHUPUUMPOBAHBI:

. _heap (RandomAccesslterator beg,
RandomAccesslterator end);

. _heap (RandomAccesslterator beg,
RandomAccesslterator end, BinaryPredicate op);
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make heap()

Mpeobpasyet nocnegosaTensHocTh [beg, end) B Ky4y 3a NuHeliHOe
BpemMst — He bonee 3*n cpaBHeHuii. 3HaueHne Kaxx[oro y3na
OMHapHOro AepeBa MeHbLUEe WM PAaBHO 3HAYEHNIO POGUTELCKOrO
y3na.

int ar[] = {3, 5, -1, 7, 2, 5, 10, 1};

int n = sizeof(ar)/sizeof(int);

std :: make heap(ar, ar+n);

//10 7 55 2 3 —1 1 — nocne copTupoBku
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push heap()

[obaBnsieT nocneaHniA 31EMEHT B CyLLECTBYHIOLLYIO Ky4Yy.
CnoxHoctb — He bonee log(n) cpasrennii. Anroputm push heap()
MepecTaBsieT EMEHTbI TakUM 0DPasoM, 4TO UHBApWaHT
CTPYKTypbl BuHapHoOro fepesa, T.e. itoboii y3en He bosblie cBoero
POAMTESNILCKOrO y3J1a, OCTAETCS HEN3MEHHbIM.

int ar[] = {3, 5, -1, 7, 2, 5, 10, 1, 99};

std :: make heap(ar,ar+n-1); //10 7 55 2 3 -1 1 99 —
nocae CopTUPOBKYU

std :: push _heap(ar, ar+n); //99 10 57 2 3 —-11 5 —
nocne push
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pop_heap()

MepemeluaeT MakcuManbHbli anemeHT Kyun [beg,end) B koHew u
CO3[at0T HOBYIO Ky4y 13 OCTaBLUNXCSI SNEMEHTOB B MHTEpBase
[beg,end-1). CnoxHocTb — He Gonee 2*log(n) cpaBHeHwii.
Anroputm pop_heap() nepectaBnsiet snemeHTbl TakuM obpasom,
4TO WHBAPWAHT CTPYKTYpbl BHapHOroO AepeBa ocTaeTcs
HEN3MEHHbIM.

int ar[] = {3,5,-1,7,2, 5, 10,1};

make heap(ar,ar+n);

//10 75 5 2 3 —1 1 — nocne copTUpoBKu
pop_heap(ar,ar+n); //7 5 51 2 3 -1 10
pop heap(ar,ar+n-1); //5 531 2 —-17 10
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pop_heap()

755123-110
55312-1710
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sort__heap()

Mpeobpasyet kyuy [beg,end) B ynopsigoyenHbiii uxtepsan. Mocne
BbI30Ba MHTEpBas nepectaeT bbiTe Ky4eid. CIoKHOCTL
norapudmuyeckas (He bonee n*log(n) cpasHeHnii).

int ar[] = {3,5,-1,7,2, 5,10,1};
int n = sizeof(ar)/sizeof(int);
make heap(ar,ar+n);

sort _heap(ar,ar+n); //-1,1,2,3,5,5,7,10
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Metoabl push n pop B ouepeamn c npuopuTeTom

void push(const T& t)

{
c.push_back(t);
push heap(c.begin(), c.end(), comp);
}
EOid pop ()
pop heap(c.begin(), c.end(), comp);
c.pop_back();
}
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[lpymep ncnonb3oBaHus priority queue

priority queue<char> q; //777
q.push('B"); //B
q.push(’F’); //FB
q.push(’A"); //FBA
q.push('W"); //WFBA

//Pacnedatate 3HavyeHUs 371eMeHTOB
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7lBHOE 3ajaHne NpearikaTa B O4YEpean C NPUOPUTETOM

priority queue<char,deque<char>, greater<char>> ql;

ql.push('B");//B
ql.push(’F’);//BF
ql.push(’A"); //ABF
ql.push('W'); //ABFW
class Nocase {
public:
bool operator() (char left, char right) { }
i
priority queue<char,h vector<char>, Nocase > q2;
q2.push('b");//b
q2.push('F");//bF
q2.push(’a’);//abF
q2.push('W'); //abFW
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