OnepaTopbl CpaBHEHUS
C++20



TL;DR Onepatopbl cpaBHeHusa C++20

Equality | Ordering
Primary == <=>

Secondary | I= <, > <= >=

- [lepBuyHble onepaTopbl MOryT ObITb OOpaLLeHbI.
- BTopuyHble moryT 6bITb NepenncaHbl Yepes NEPBUYHbBIE,



<=>

OdomumnansHoe Ha3BaHWe: onepaTop TPEXCTOPOHHEro CpaBHEHMS
(The three-way comparison operator)

HeoduuunanbHo: spaceship operator.



\oes TpexcTOpOHHEro cpaBHEHUs

EonHcTBeHHas onepauma f(a, b), koTopas onpegendaeT oTHowweHWe
nopsaaka mexay a n b.

[Mpumep:

strcmp(a, b) < 0 // a<b
strcmp(a, b) == 0 // a ==
strcmp(a, b) > 0 // a>b



Three-way comparison operator

Popmyna: a @ b -> (a <=>Db) @ 0



Three-way comparison operator

Popmyna: a @ b -> (a <=>Db) @ ©
bool a = (3 <=>4) <0; // 3 < 4, true
bool b = (4 <=> 4) == 0; // 4 == 4, true

bool ¢ = (4 <=>3) >0; // 4 > 3, true

6 https://godbolt.org/z/TcrE8nfK8



https://godbolt.org/z/TcrE8nfK8

operator<=>

class widget {
public:
/* comp_cat */ operator<=>(const Widget& rhs) const;

// One of:

std::strong_ordering operator<=>(const Widget& rhs) const;
std::weak_ordering operator<=>(const Widget& rhs) const;
std::partial_ordering operator<=>(const Widget& rhs) const;

+s



std::strong_ordering

- [loxoxe Ha cpaBHeHue int'oB
- PaBeHCTBO nogpasymeBaeT B3anMo3aMeEHSAEMOCTb:
Ecnn a == b, 1o f(a) == f(b)

|El,OI'IyCTI/IMbIe 3HaA4YEHNA:

- std::strong_ordering::less
- std::strong_ordering::equal (+ std::strong_ordering::equivalent)
- std::strong_ordering::greater



std::weak_ordering

- [loxoxe Ha perMcTpoHe3aBMCUMOE CpaBHEHNE CTPOK

- PaBeHcTBO oripegendeT KiiacC 3KBNBAJIEHTHOCTW.
“hello” == “HELLO”

- CTpOKI/I IKBMBAJ1IEHTHbI, HO HE paBHbI, MO3TOMY
f(“hello”) ?2? f(“HELLO”)

|El,OI'IyCTI/IMbIe 3HaA4YEHNA:

- std::.weak_ordering::less
- std::weak_ordering::equivalent
- std::weak_ordering::greater



std::partial_ordering
- [loxoxe Ha cpaBHeHue floating point

- std::weak_ordering::{less, equivalent, greater}
- std::weak_ordering::unordered
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std::partial_ordering

const auto gnan =
std: :numeric_limits<double>::quiet_NaN();

const bool a = ghan == gnan; // false

const bool b = gnhan < gnan; // false
const bool ¢ = ghan > qgnan; // false

1 https://godbolt.org/z/j4vGgWPY3



https://godbolt.org/z/j4vGqWPY3

std::partial_ordering::unordered

// true
(gnan <=> gnan) == std::partial_ordering::unordered;

12 https://godbolt.org/z/j4vGgWPY3



https://godbolt.org/z/j4vGqWPY3

[Mpumep

struct Rect {
std::weak_ordering operator<=>(Rect rhs) const {
return area() <=> rhs.area();

}

int area() const { return width_ * height_; }

int width_ = 0;
int height_ = 0;
Iy

13 https://godbolt.orq/z/1rTs95c34



https://godbolt.org/z/1rTs95c34

[lepenucbiBaHne n obpalleHmne

Primary: ==, <=>

Secondary: =, <, >, <=, >=

Primary moryT ObITb 0OpaLLeHbl

Secondary moryT 6bITb NepenucaHbl
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[Tpnmep: obpalleHne ==

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

bool operator==(Int rhs) const {
return v_ == rhs.v_;

}

int v_ = 0;

} Memod, ne fHewnas

pyrkyua!
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[Tpnmep: obpalleHne ==

Integer a =

// C++17
bool a_eq_b
bool b_eqg_a

1;

a == 1;
1 == a;

// 0Ok: a.operator==(b)
// Error: 1l.operator==(a)
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[Mpumep: obpalleHne ==

Integer a =

// C++20
bool a_eq_b
bool b_eqg_a

1;

a == 1;
1 == a;

// 0Ok: a.operator==(b)
// Error: 1.operator==(a)
// Rewrite: a.operator==(1)
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[lpnmep: nepenncbiBaHme =
Integer a = 1,

// C++17

bool a_neq_b = a !'=1; // Error

bool b_neqg_a =1 '= a; // Error
// no match for 'operator!='
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[lpnmep: nepenncbiBaHme =
Integer a = 1,

// C++20

bool a_neq_b = a '=1; // Ok:

bool b_neg_a =1 '= a; // Ok:
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al'!=1->1I(a

1 !'=a ->1(1
-> I(a

1)

1)



Onepatopsl Ana String: ObIno

bool
bool
bool
bool
bool
bool

bool
bool
bool
bool
bool
bool

bool
bool
bool
bool
bool
bool

operator< (const
operator<=(const
operator> (const
operator>=(const
operator==(const
operator!=(const

operator< (const
operator<=(const
operator> (const
operator>=(const
operator==(const
operator!=(const

operator< (const
operator<=(const
operator> (const
operator>=(const
operator==(const
operator!=(const

String& lhs,
String& lhs,
String& lhs,
String& lhs,
String& lhs,
String& lhs,

const
const
const
const
const
const

String&
String&
String&
String&
String&
String&

rhs);
rhs);
rhs);
rhs);
rhs);
rhs);

const
const
const
const
const
const

char*
char*
char*
char*
char*
char*

lhs,
lhs,
1lhs,
lhs,
lhs,
lhs,

String& lhs,
String& lhs,
String& lhs,
String& lhs,
String& lhs,
String& lhs,

const
const
const
const
const
const

String&
String&
String&
String&
String&
String&

char*
char*
char*
char*
char*
char*

20

rhs);
rhs);
rhs);
rhs);
rhs);
rhs);

rhs);
rhs);
rhs);
rhs);
rhs);
rhs);



Onepartopsbl Ana String: ctano

class String {
public:
bool operator==(const String& b) const;
bool operator==(const char* b) const;

std::strong_ordering operator<=>(const String& b) const;

std::strong_ordering operator<=>(const char* b) const;

I
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Korgoa MoXHO creHepupoBaTh

#include <compare>

struct Int {
Int(int v) : v_(v) {}
int v_;
auto operator<=>(const Int&) const = default;

I

int main() {
Int(0) < Int(1);
¥

22 https://cppinsights.io/s/17090824



https://cppinsights.io/s/17090824

PekomeHgauus

Kaxxabin ann gormkeH (ogHo mn3):
C++17:

- ==, !:, <, > <= >=
- He neperpyxarb HXW O 4ANH N3 3TUX OrNepaTopoB

C++20:

- <=> = default
- <=>’ ==
He neperpyxaTb HM OQUH N3 3TUX ONepaTopoB
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MaTepunansl

- https://brevzin.qgithub.io/c++/2019/07/28/comparisons-cpp20/
- C++ Russia 2018: Herb Sutter, New in C++20: The spaceship

operator
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https://brevzin.github.io/c++/2019/07/28/comparisons-cpp20/
https://www.youtube.com/watch?v=ULkwKsag0Yk
https://www.youtube.com/watch?v=ULkwKsag0Yk

Q&A



