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NTepaTops

“BcnomMunTh BCe'
» ltepaTopsbl npeaHasHadeHbl ans nepebopa 371€MEHTOB KOHTERHEPOB
o std::vector<int>::iterator
o std::list<double>::iterator
» VIx yHuBepcanbHOCTb NO3BOMSIET NUCATh KOA, HE 3aBUCALWMN OT TUNa
KoHTelHepa (Hanpumep, anroputmbl B STL)
> VlTepaTopbl NMEIOT CEMAHTMKY N CUHTAKCUC yKa3aTenei:

o MopaepxusatoT onepaunn ++, *, ->
o MocnesoBaTenbHOCTL 3a4a€TCs ABYMSI MTEPATOpPaMiA
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DyHKTOPbI — 3TO KNACChl, 0BBEKTHI KOTOPbIX NOXOXMN Ha (DYHKLMIO, B
HUX neperpyxen onepatop ().

struct sum_sq {
int operator () (int a, int b) const {
return a * a + b * b;
}
3

sum_sq f;
int res = f(3, 4);
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Moxoxe no cuHTakcncy Ha pyHKUMM, HO 3TO BCe-Taku knacc ("BHyTpu”
MO>XHO XPaHUTb AaHHble).

struct cmp {
int value;
cmp (int v) : value(v) {}

bool operator () (int a) const {
return a < value;

}
};

cmp f(2);
bool b = £(13);

Ecan dyHkTOp BO3Bpawaer bool, To ero HasbIBaOT NpeanKaToMm.
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Ewe npumep.

struct accum {
int acc;
accum() : acc(0) {}

void operator () (int a) {
acc += a;
}
};

accum f;

£(13);

£(16);

cout << f.accj; // 29
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AnropuTMe

» B STL 6onee 100 anroputmos.
» Mbl pacCMOTPUM TONILKO HEKOTOpPbIE NPUMEPSI.

Mukpo-anropntmbi

Anroputmel, He MOgUMUUMPYIOWIME NOCNEL0BATENBHOCTY
Anroputmbl Tuna find

Mogudununpytowme anropntmesl
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MyKpoO-anropuTM

> swap(T &a, T &b)

> iter _swap(lt p, It q) MensieT mecTamu 3HaveHns 3NeMeHTOB, Ha
KOTOPbIE YKa3bIBAlOT NTEPATOPSI.

» max(const T &a,const T &b )
» min(const T &a,const T &b )
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[lpuMep KMCHONB30BAHUA IpeluKaTa

» VY max n min anropnTMOB €CTb BEPCUN C TPeMsl NMapaMeTpaMu.
» Tpetuii napameTp npuHnMaeT OMHapHbIV NPeanKaT, 3a4atoLwnii
ynopsago4eHHOCTb 061:9KTOB.

struct Person {
int age;
string name;
string city;
Person(...) {...}
3
struct by_city {
bool operator () (const Person& pil,
const Person& p2) const {
return pl.city < p2.city;

}
};
Person p1(30, "V", "Msc"); Person pl(15, "K", "Spb");
by_city f;

std::max<Person, by_city> (pl, p2, f);
std::max (pl, p2, by_city());
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HeMopuduuupyommye aaropuTMbl

> size_t count(lt p, It g, const T &x) Bosepawiaer, ckonbko pas
3MIEMEHT CO 3HAYEHMEM X BXOAUT B NOCNEAOBATENbHOCTb, 3aAaHHYIO
nTepaTopaMm p u q.

> size_t count if(lt p, It q, Pr pred) Bosspatuaert, ckonbko pa3s
npeaunkaT pred BO3BpaLlaeT 3HaYeHue true.

vector<int> v;
v.push_back (...);

vector<int>::iterator p = v.begin();
vector<int>::iterator q v.end ();
count_if (p, q, divides_by(8)); //how many
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AnropurmMe Tuna find

» find(It p, It q, const T &x) Bosspawjaer nrepatop Ha nepsoe
BXOXKAEHWE 3/1IeMEHTA X B NOCIEA0BATENbHOCTb, 3aaHHYIO
nTepaTopaMmu p 1 q.

» find_if(It p, It g, Pr pred) Bosepawaer nrepatop Ha nepebiii
3N1eMEHT, AN KOTOPOro npeankat pred BepHyn 3HadeHue true.

» min__element(lt p, It q)

» max_element(lt p, It q)
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AnropurmMe Tuna find

» equal(lt p, It q, Itr i) CpaBHuBaer gBe nocnegoBaTENbHOCTMA HA
3KBUBANIEHTHOCTb. BTOpasi nocnenosaTensHOCTb 33[aeTCst OfHUM
NTEPaTOPOM, TaK KaK MOC/EfOBaTENbHOCTU JOJKHbI ObITh
oamHakoBoii anuHbl. Ecnn BTopas kopoue, To undefined behaviour.

> pair <lIt, Itr> mismach(lt p, It q, Itr i) Bo3spawaer napy
NTEPaTOPOB, YKa3bIBalOLLYIO HA MepBOe HECOBMaAeHue
nocnefoBaTENbLHOCTENA.

» F for_each(lt p, It q, F func) ns kaxgoro anementa
nocseaoBaTenbHOCTY NpuMensieT gyHkTop func. Bosepawaer
cyHkTOp func nocne ero NpUMEHEHNs KO BCEM 3IEMEHTAM.

accum aj;

a = for_each(v.begin(), v.end(), a()); // Sum all
 elements
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Mopupunupyomee aaropuTMh

> fill(lt p, It q, const T &x) 3anonHstoT nocnenoBaTENLHOCTL
3HaA4YEeHNAMMN, paBHbIMI/I 3HAYEHNKO X.

» generate(lt p, It g, F gen) 3anonnsior nocnegosatensHocTsb
3HAYEHUSIMM, CreHepupoBaHHbIMU (byHKTOpPOM gen (Hanpumep,
reHepaTopoM CJyYaliHbIX HYuCen).

copy(lt p, It q, Itr out) Konupyet B out
reverse(lt p, It q)
sort(lt p, It q)

transform(lt p, It q, Itr out, F func) K kaxxgomy anementy Bxopsiiei
nocneaoBaTenbHOCTY npumensieT dyHkTop func n 3anuceiBaet
pe3yNnbTaT B MOCNEA0BATENBHOCTD, HAUMHAIOLLYIOCS C UTepaTopa out.

vV v vv
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Peanusanus amropuTMOB

template<class InputIt, class OutputIt>
OutputIt copy(InputIt first, Inputlt last,
OQutputIt d_first) {

while (first != last) {
*d_first++ = *xfirst++;
}

return d_first;

vector<int> v;
list<int> 1;
copy(v.begin(), v.end(), l.begin());
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Peanusanus amropuTMOB

template<class InputIt, class Outputlt,
class UnaryPredicate>
OutputIt copy_if (InputIt first, InputIt last,
OutputIt d_first,
UnaryPredicate pred) {

while (first != last) {
if (pred(*first))
*d_first++ = *xfirst;
first++;
}

return d_first;
}
copy(v.begin(), v.end(), 1l.begin(), divide_by(8));
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value_type

Kak 3anucats Tun pivot?

template<class It>
void q_sort(It p, It q) {
7?7 pivot = *p;

}

template <class T>
class vector {
T *array;
class iterator {
typedef T value_type;
3
3

template<class It>

void q_sort (It p, It q) {
It::value_type pivot = *p;

}

EcTb ewe iterator::pointer, iterator::reference, iterator::iterator category
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iterator_category

» Random access iterator (RA)
Camblil cunbHBIA nTepaTop: NOAAEPXMBaeT ++, —,
apudmMeTunyeckne onepauun Tuna +=.
» Bidirectional iterator (BiDi) Mopaepxneaer Tonbko ++, - -. 310
6onee cnabwbiii utepatop.
» Forward iterator (Fwd) (obcyaum B gpyroin pa3) MNoaaepxusaer
TOJIbKO ++.
V std::vector un std::deque RA utepaTtopbl, y OCTanbHbIX KOHTEHEPOB -
BiDi.
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iterator_category

template <class T>

class vector {
T *array;
class iterator {
typedef ra_tag iterator_category;
}s
3

template <class T>
class vector {
Node x*head;
class iterator {
typedef bidi_tag iterator_category;
3

};
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distance u advance

» std::advance(it, n) Mpogsuraer utepaTtop Ha n No3MumMi Bepes
(aHanormuHo p += n pns ykasateneii).
Ona RA utepaTtopos ucnonbsyetr +=, gna BiDi - ++.

» std::distance(itl, it2) Bosspawaet paccrosiHue mexay
nTepaTopamu.
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Peanuzanusa advance

template <class Iterator>
Iterator advance(Iterator it, int amount)
{
typedef Iterator::iterator_catgory tag;
advance (it, amount, tag());
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Peanmuzamnus advance. RA um B .

template <class RAIterator>
RAIterator advance(RAIterator it, int amount, ra_tag t) {
return it + amount;

}

template <class BiDilterator >
BiDiIterator advance(BiDi it, int amount, bidi_tag t)
{

for (;amount; --amount) ++it;

return it;
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