OnepaTopbl CpaBHEHUS
C++17



TL;DR OnepaTtopbl cpaBHeHusa B C++17

- basoBble onepartopsbl: <, ==

- [Npouue BblpaxatoTca Yepes baszoBble: <=, >, >=, |=

- Peanusauyum <=, >, >=, |= eCcTb B NPOCTPAHCTBE UMEH
std::rel_ops (Deprecated in C++20)



[TlycTb OaH Knacc

struct Int {
Int(int v): v_(v) {}
int v_;

+s

- [loka HamM HEBaXXHO COKPbITUE AaHHbIX
- [Npnmep ewwe npoule, 4yem Rational



OnepaTtopbl cpaBHeEHUSA B C++17

bool operator< (Int lhs, Int rhs) { return lhs.v_ < rhs.v_; }

bool operator==(Int lhs, Int rhs) { return lhs.v_ == rhs.v_; }

Peanuayem octanbHble onepatopsl: hitps://godbolt.org/z/G7ade9cs6



https://godbolt.org/z/G7ade9cs6

OnepaTtopbl cpaBHeEHUSA B C++17

bool operator< (Int 1lhs, Int rhs) return lhs.v_ < rhs.v_; }

bool operator<=(Int 1lhs, Int rhs) return !(rhs < 1lhs); }
bool operator> (Int 1lhs, Int rhs) return rhs < lhs; }
bool operator>=(Int lhs, Int rhs) return !(lhs < rhs); }

bool operator==(Int lhs, Int rhs) return lhs.v_ == rhs.v_; }

e e T e T e N e D e

bool operator!=(Int lhs, Int rhs) return !(lhs == rhs); }



OnepaTtopbl cpaBHeEHUSA B C++17
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PpyHKGUY, A HE Memodbl kKnacca?



[Tpobnembl onepaTtopoB cpaBHeEHUsSA B C++17

1. OueBunaHo: OCHOBHbIE onepaTopbl < U ==,
OCTallbHble BblpaXatloTCsa Yepes HUX.
MbI xoTenu Obl COKpaTUTbL KONIMYECTBO Koaa.
2. MeHee o4eBMOHO: Ha 6 CTPOK Koga 12 ownoboK.
3. CoBceM Heo4eBUNOHO: B HEKOTOPLIX Crny4vasix 6 onepaTtopos mMarno.



std::rel_ops (deprecated in C++20)

// You write
using namespace std::rel_ops;

// You get
template <typename T>
bool operator!=(const T& lhs, const T& rhs);

10 std::rel ops



https://en.cppreference.com/w/cpp/utility/rel_ops/operator_cmp

[Tpobnembl onepaTtopoB cpaBHeEHUsSA B C++17

1. OueBunaHo: OCHOBHbIE onepaTopbl < U ==,
OCTallbHble BblpaXatloTCsa Yepes HUX.
Mbl XoTenu Obl COKpaTUTb KONMMYECTBO KOAa.
2. MeHee ouyeBMAOHO: Ha 6 cTpoK Koaa 12 owMOOK.
3. CoBceM Heo4eBUNOHO: B HEKOTOPLIX Crny4vasix 6 onepaTtopos mMarno.
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OnepaTopbl AOMKHbI ObITb constexpr n noexcept

constexpr bool operator< (Int lhs, Int rhs) noexcept { ...
constexpr bool operator<=(Int lhs, Int rhs) noexcept { ...
constexpr bool operator> (Int lhs, Int rhs) noexcept {

constexpr bool operator>=(Int lhs, Int rhs) noexcept

~

constexpr bool operator==(Int lhs, Int rhs) noexcept

~
T L T

constexpr bool operator!=(Int lhs, Int rhs) noexcept

~

Konempykmop Int moxe donxet doims constexpr
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[Tpobnembl onepaTtopoB cpaBHeEHUsSA B C++17

1. OueBunaHo: OCHOBHbIE onepaTopbl < U ==,
OCTallbHble BblpaXatloTCsa Yepes HUX.
Mbl XoTenu Obl COKpaTUTb KONMMYECTBO KOAa.

2. MeHee o4eBMOHO: Ha 6 CTPOK Koga 12 ownoboK.

3. CoBceM Heo4yeBMAOHO: B HEKOTOPLIX criy4yasix 6 onepartoposB
Mano.
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3agada

- Bbl pa3pabatbiBaeTe knacc String
- CKOnbKO onepaTtopoB CpaBHEHMUSA HY>KHO NEPErpy3nTb U novyemy?
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Cuutaem: 6 onepaTtopos Mo LabroHy

bool operator< (const String&
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KoHCTpyKTOp String MOXeT BblAenATb NaMATb

Mbl HE XOTUM annokaumin n3-3a HesIBHbIX Npeobpa3oBaHNNA:

class String {
public:
String(const char* str):
len_(strlen(str)),
buf_(new char[len_]) { ... }

I

B peansrocmu fce Heckonsko

CNOXHee
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Bbi30B onepartopa <

String s = "hello";
bool r1 = "world" < s;
bool r2 = s < "world";
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Bbi30B onepartopa <

String s = "hello";
bool r1 = "world" < 's; // String("world") < s
bool r2 = s < "world"; // s < String("world")

M;-oea nesfuoro npeodpazofarus munof

bopHukarom annokaLuu
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...ewe 12 ana cpaBHeHus ¢ const char®

bool operator< (const char* lhs, const String& rhs);

bool operator< (const String& 1lhs, const char* rhs);
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OTO CIULLKOM MHoro!
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Pewun smy npodnemy

HA credyrowed Nekiuu



PekomeHgauus

Meperpyxante onepaTopbl CpaBHEHNS AN TUMOB TONBbKO ECIN Y HUX
€CTb COOTBETCTBYIOLLASA CEMaHTMKA.
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KoHTpnpumep

std::set n std::sort no ymonyaHuio oxxmgaroT, YTo y TUna ecTb onepartop <

HeobxoauMocTb XpaHUTb aK3eMnnsApbl krnacca B std::set unu
COpPTMPOBAaTb KOHTEHEpP 0ObEKTOB — HEAO0CTaTOYHbIA NOBOA AN
onpeneneHns ornepatopa < Ans Ballero Tuna.

Pewum 3my padany uepey 0dny nekyuto
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Q&A



