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O yem noroBopum
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CraHpapTHaa 6ubnmnoreka



PaboTtaeT Kak HaM Haao uU3-3a:
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PaboTtaeT Kak HaM Haao uU3-3a:

L1 1ab610HbI

std::vector<int> ign0;
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PaboTtaeT Kak HaM Haao uU3-3a:

L1 1ab610HbI

std::vector<int> ign0;

struct unpredictable thing;
std::vector<unpredictable thing> ign1;
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PaboTtaeT Kak HaM Haao uU3-3a:

L1 1ab610HbI

ADL
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PaboTtaeT Kak HaM Haao uU3-3a:

L1 1ab610HbI

ADL:

namespace qwe gwe bar {

struct my _mega_ type thing;

} // namespace qwe gwe bar 12163



PaboTtaeT Kak HaM Haao uU3-3a:

LIlabnoHbl
ADL:
namespace qwe gwe bar {
struct my _mega_ type thing;
inline std::ostream& operator<<(
std::ostreamé o0s,

const my mega type thing& v);

} // namespace qwe gwe bar 1363



PaboTtaeT Kak HaM Haao uU3-3a:

[11abnoHbl

ADL:
namespace ololo {
void adl example() {

std::cout << gwe gwe bar:my mega type thing();

;

1 / / namespace ololo
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PaboTtaeT Kak HaM Haao uU3-3a:

L1 1ab610HbI

ADL

Traits 1 npoyee
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PaboTtaeT Kak HaM Haao uU3-3a:

L1 1ab610HbI
ADL

Traits v npoyee <====
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char traits



XPaHUTb CTPOKU B HUXKHEM permcTpe
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XpPaHUTb B HUYXKHEM perucrpe

template <class Char>

struct lchar_traits : public std::char_traits<Char> {

static vold assign(Char& c1, const Char& c2) { cl1 = std::tolower(c2); }

static Char* move(Char* s1, const Char* s2, std::size t n) {
for (std::size. t 1 = 0; 1 < n; ++1)
assign(si[i], s2[1]);

return si;

static Char* copy(Char* s1, const Char* s2, size t n) { return move(sl, s2, n); %QHB



XpPaHUTb B HUYXKHEM perucrpe

template <class Char>

using lbasic_string = std::basic_string<Char, lchar_traits<Char> >;

using lstring = lbasic_string<char>;

using lwstring = lbasic_string<wchar_ t>;
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XpPaHUTb B HUYXKHEM perucrpe

template <class Char>

using lbasic string = std::basic string<Char, lchar traits<Char> >;

using lstring = lbasic_string<char>;

using lwstring = lbasic_string<wchar_ t>;

template <class Char, class Traits, class Char2>
std::basic ostream<Char, Traits>& operator<<(
std: :basic_ostream<Char, Traits>& os, const lbasic_string<Char2>& str)

{ return os.write(str.data(), str.size()); }
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XpPaHUTb B HUYXKHEM perucrpe

lstring s1 = "Hello";
lstring s2 = "helLlLo";
if (s1 == s2)

std::cout << sl << and " << s2 << are equal\n";

BoiBeget: hello and hello are equal
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XpPaHUTb B HUYXKHEM perucrpe

lwstring s1 = L"Hello";
lwstring s2 = L"helLLo";
1f (s1 == s2)

std: :wcout << sl << and " << s2 << are equal\n";

BoiBeget: hello and hello are equal
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CpaBHMBaTb CTPOKM Oe3 yyéTa perucrpa
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CpaBHuBaTb 6e3 yyéTa perucrpa

template <class Char>

struct ichar_traits : public std::char_traits<Char> {
static bool eq(Char c1, Char c2) {
return std::toupper(cl) == std::toupper(c2);

}
static bool lt(Char c1, Char c2) {

return std::toupper(cl) < std::toupper(c2);
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static int compare(const Char* s1, const Char* s2, size t n,
for (; n-- 1= 0; ++s1, ++s2)
1f (std::toupper(*sl1l) < std::toupper(*s2)) return -1;
else if (std::toupper(*s1l) > std::toupper(*s2)) return 1;
return 0O;
}
static const char* find(const Char* s, int n, Char a) {
for (a = std::toupper(a); n-- !'= 0; ++s)
1f (std::toupper(*s) == a) return s;

return nullptr;
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CpaBHuBaTb 6e3 yyéTa perucrpa

template <class Char>
using ibasic_string = std::basic_string<Char, ichar_traits<Char> >;
using istring = ibasic_string<char>;

using ilwstring = ibasic_string<wchar t>;
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CpaBHuBaTb 6e3 yyéTa perucrpa

template <class Char>
using ibasic_string = std::basic_string<Char, ichar_traits<Char> >;
using istring = ibasic_string<char>;

using iwstring = ibasic_string<wchar t>;

template <class Char, class Traits, class Char2>
std::basic ostream<Char, Traits>& operator<<(

std: :basic_ostream<Char, Traits>& os, const ibasic_string<Char2>& str)

return os.write(str.data(), str.size());
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CpaBHuBaTb 6e3 yyéTa perucrpa

istring s1 = "Hello";
istring s2 = "helLLo";

1f (s1 == s2)

std::cout << s1 << " and " << s2 << " are equal\n";

BoiBoagnT: Hello and helLLo are equal
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CpaBHuBaTb 6e3 yyéTa perucrpa

iwstring s1 = L"Hello";
wwstring s2 = L"helLLo";

1f (s1 == s2)

std: :wcout << sl << and " << s2 << are equal\n";

BoiBoagnT: Hello and helLLo are equal
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CpaBHuBaTb 6e3 yyéTta pernctpa — 6oHnyc!
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CpaBHuBaTb 6e3 yyéTta pernctpa — 6oHnyc!

template <class Char>

using ibasic_string view = std::basic_string view<Char, ichar_traits<Char> >;

using istring_view = 1ibasic_string view<char>;

using iwstring view = ibasic_string view<wchar t>;

template <class Char, class Traits, class Char2>

std::basic ostream<Char, Traits>& operator<<(

std: :basic_ostream<Char, Traits>& os, const ibasic_string_view<Char2>& str)

return os.write(str.data(), str.size());
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CpaBHuBaTb 6e3 yyéTta pernctpa — 6oHnyc!

iwstring_view s1 = L"Hello";
iwstring view s2 = L"helLLo";

1f (s1 == s2)

std: :wcout << sl << and " << s2 << are equal\n";

BoiBoagnT: Hello and helLLo are equal
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<algorithm>



CpenavTte 4yTob 6b110 ObICTPO!
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«O» 6onbLuoe

“O” bonbluoe — BpeMsa paboTbl anropuT™Ma / PyHKLMK B 3aBUCUMOCTM OT KONIMYEeCTBa

BXOOHbIX 3nemMeHToB N
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«O» 6onbLuoe

“O” bonbluoe — BpeMsa paboTbl anropuT™Ma / PyHKLMK B 3aBUCUMOCTM OT KONIMYEeCTBa
BXOOHbIX 3nemMeHToB N

for (size ti=0;1<N; ++i) => O(N)
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«O» 6onbLuoe

“O” bonbluoe — BpeMsa paboTbl anropuT™Ma / PyHKLMK B 3aBUCUMOCTM OT KONIMYEeCTBa

BXOOHbIX 3nemMeHToB N
for (size ti=0;1<N; ++i) => O(N)
for (size_ t1i=0;1<N; ++i)

for (size tj=0;j<N; ++j) => O(N?)
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«O» 6onbLuoe

N

o B~ DN

16

32

04
128
256
512
1,024

N*log(N)

24

04

160
384
896
2,048
4,608
10,240

N*N

A4
16

04

250

1,024
4.096
16,384
65,536
262,144
1,048,576
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«O» 6onbLuoe

std::sort => O( N*log,(N) )
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«O» 6onbLuoe

std::sort => O( N*log,(N) )

std::stable sort => O( N*log,*(N) )
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«O» 6onbLuoe

stefisort => O( N*log,(N) )
steh:staple—sort => O( N*log.*(N) )

std::minmax element => O(N)
std::nth element =>"0O(N)
std::partial sort => O( N*log,(S) )
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std::nth element(beg, , end)

BbicTaBuTb 3Ha4eHWe no utepartopy mid Tak 4Tobbi:
Ecnu otcoptupoBars [ beg, end) To 3HayeHre mid He n3meHuTCS
Cnea ot mid — 3Ha4yeHusa bosbwue nnu paBHeie mid

CnpaBa ot mid - 3Ha4yeHsa MeHblwue Unu pabHeie mid

40312 9876@
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std::nth element(beg, , end)

BbicTaBuTb 3Ha4eHWe no utepartopy mid Tak 4Tobbi:
Ecnu otcoptupoBars [ beg, end) To 3HayeHre mid He n3meHuTCS
Cnea ot mid — 3Ha4yeHusa bosbwue nnu paBHeie mid

CnpaBa ot mid - 3Ha4yeHsa MeHblwue Unu pabHeie mid

40312 9876@
01234 6789 @
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std::nth element

Hantn 5 ntoopen ¢ HanMeHbLIMM BanaHCcoM

std::nth _element(v.begin(), v.begin() + 4, v.end());

Hantn 5 niogen ¢ Hanbonblmnm banaHCcoM
std::nth element(v.begin(), v.begin() + 4, v.end(), std::greater<>{});

Hantn 1001 no3BoOHMBLLETO

std::nth _element(v.begin(), v.begin() + 1000, v.end());
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std::partial sort(beg, , end)

BbicTaBuTb 3Ha4eHWe no utepartopy mid Tak 4Tobbi:
|beg, mid) He n3ameHATCA, ecnm oTcopTMpoBaTh | beg, end)

[beg, mid) - oTcopTMpOBaHbI

01234 5876@
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std::partial sort

Pacnpenenutb 5 NpM30BbIX MECT MO HAMMEHbLLEMY KO-BY LUTPAMdHbIX 6anos

std::partial sort(v.begin(), v.begin() + 5, v.end());

[lokapaTtb 9 WKONBHUKOB, NpULLIEALLUX NOCNeAHUMU HA YPOK
std::partial sort(v.begin(), v.begin() + 3, v.end(), std::greater<>{});
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std::minmax_ element

HanTtu camoro 6eagHoro n caMmoro borartoro KimeHTta baHka

auto mm = std::minmax_ element(v.begin(), v.end());
std::cout << *mm.first <<'' << *mm.second << '\n’;
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BH1uMaHuMe. Bonpoc:



Kak nony4nTb COPTUPOBAHHbIN CMTUCOK
13 10 yenosek c 6anaHCOM Ha cyeTy
O6/IM3KUM C K MegmnaHe?



(Kak oTcopTMpoBaTb Bcex no banaHcy U
BblOpaTh 10 yenosek U3 cepeamnHKK).



Kak?

auto it = v.begin() + v.size() / 2 — 5;
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Kak?

auto it = v.begin() + v.size() / 2 — 5;
const auto f = [](const auto& v1, const auto& v2) {

return vl.balance() < v2.balance();

}s
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Kak?

auto it = v.begin() + v.size() / 2 — 5;
const auto f = [](const auto& v1, const auto& v2) {

return vl.balance() < v2.balance();

}s

std::nth element(v.begin(), it, v.end(), f);
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Kak?

auto it = v.begin() + v.size() / 2 — 5;
const auto f = [](const auto& v1, const auto& v2) {

return vl.balance() < v2.balance();

}s

std::nth element(v.begin(), it, v.end(), f);

std::partial sort(it + 1, it + 10, v.end(), f);
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O(N*log(10) ) vs  O(N%log(N) )

N N*log(10) N*log(N) N*log(N) — N*log(10)
N+(N/2-1)*log,(9)
10 33 33 0
16 53 64 11
512 1,701 4,608 2,907
16,384 54,426 229,376 174,950
524,288 1,741,647 9,961,472 8,219,825

16,777,216 55,732,705 402,653,184 346,920,479
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[eTeporeHHble CpaBHEHUS



KomMmnapartopbl

struct person;
bool operator<(const person& p, const std::string& name);

bool operator<(const std::string& name, const person& p);
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KomMmnapartopbl

struct person;
bool operator<(const person& p, const std::string& name);

bool operator<(const std::string& name, const person& p);

std: :set<std::string> users = get users();
person p = get _some_person();

std::cout << *users.find(p) << std::endl; // P.S.: .find(p) Hukorpga He .end()
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KomMmnapartopbl

main.cpp:186:31: error: no matching function for call to

'std::set<std::basic_string<char> >::find(person&)’

std::cout << *users.find(p) << std::endl; //P.S.: .find(p) Hukorga He .end()
A

In file included from /usr/include/c++/6/set:61:0,

from ../experiments/dll4/urgent/corehard sprint 2017/main.cpp:126:

fusr/include/c++/6/bits/stl set.h:692:7: note: candidate: std::set< Key, Compare,

_Alloc>::iterator std::set< Key, Compare, Alloc>::find(const key type&) [with Key

std::basic _string<char>; Compare = std::less<std::basic _string<char> >; Alloc =

std::allocator<std::basic string<char> >; std::set< Key, Compare, Alloc>::iterator

std:: Rb tree const iterator<std::basic string<char> >; std::set< Key, Compare,

_Alloc>::key type = std::basic string<char>]
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std::less<Something> vs std:less<>

struct person;
bool operator<(const person& p, const std::string& name);

bool operator<(const std::string& name, const person& p);

std::set<std::string, std::less<>> users = get_users();
person p = get_some_person();

std::cout << *users.find(p) << std::endl; // P.S.: .find(p) Hukorpga He .end()
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std::less<Something> vs std:less<>

std::cout << *users.find(p) << std::endl; // P.S.: .find(p) Hukorpga He .end()

BoiBoa: Daenerys Targaryen, The Unburnt, Queen of the Andals, the Rhoynar and the First

Men, Queen of Meereen, Khaleesi of the Great Grass Sea, Breaker of Chains, Mother of

Dragons.
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Cnacub6o! Bonpocbi?

https: / /stdcpp.ru

C Boost C++ Application

Pr21 C++ POCCUS Development Cookbook

Over 80 practical, task-based recipes to create applications
using Boost libraries

Antony Polukhin [0 j e acisce

http: / /apolukhin.github.io /Boost-Cookbook
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