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DSL!



Domain-specific languages

A3blkK, Brin3kmne K NnpegmeTHon obnacTtu

[1na KOHKPEeTHOro Knacca 3agad, a He obLero HasHa4YyeHus



G-code

AsbIk nporpammuposanua Yly-crtaHkoB

Y-55.000 ‘ S0 GO0 X-25 Y20

F200.000

G91 X-10

G02 X10Y-10110 JO F200 M3
G02 X-10 Y1010 J10;

§ G90 GO0 M5 X0 Y0;

§ GO0 X25 Y20

G91 X-10

G02 X10Y-10 110 JO F200M3
G02 X-10 Y1010 J10;

G90 GO0 M5 X0 YO0;

GO0 X40 YO

G02 X-40 YO I-40 JO F200 M3
G90 GO0 M5 X-55 YO0;

PO GOO M5 X-55 YO ; ll GO2 X0 Y-55 155 JO F200 M3
)2 X-55 Y0 10 J55 G02 X-55 Y010 J55




Maple/Mathematica

MaTtemaTnyeckme BbIHYUCIIEHUS, moaernnpoBsaHmne N Bu3yasindauund

‘S fle Edt View lnset Format Options Window Help
Ole@ls] [ B[] (5] [Z]te] &S] (2] [[x1x] 1] ¢
P Magle Piot =] [wesHewroman =] 12 =] [B

2
Look at ther mntegral [x stn(x = @) dx. Notice tgat ts integrand, X~ sm(x — a) , depends on the parameter &

HNEEE

Give the integral a name so that you can refer to 1t later.
> expr:~Int (x"2*sin(x-a),x);
expr= |x° sm{x - a)dx _

> answer := simplify(value(expr));
2
answer ==cos(x = a) x4 2cos(x-a)+2mm(x-a)x

> plot3d(answer,x=-Pi. . Pi, a«0..1);




Prolog

[leknapaTmnBHbIN A3bIK UICHUCIIEHNS NPEeaNKaToB

parent ("Tom", "Jake") .

(
parent ("Janna", "Jake").
parent ("Tom", "Tim") .
male ("Tom") .

male ("Tim") .

male ("Jake™) .

female ("Janna™).

brother (X,Y):-
parent (Z, X) ,parent (Z,Y),male(X),male(Y), X\=Y.



A3bIKOBO-OpPUEHTUPOBAHHOE NporpaMmMmupoBaHmne

PasgeneHue 3agadm Ha nog3agadyum no obnactam 3HaHUn
Monbop unu paspabotka DSL ana obnacren

PeweHue nogsanad Ha DSL



Embedded DSL

Peanun3oBaHbl BHYTpU gpyroro (6a3oBoro) si3bika nporpaMmmMmpoBaHus

BO3MOXHOCTM CMHTaKcUca si3blka-HOCUTENS NCIMOJ1b3YHTCA OJ14 CO34aHNA DS-cuHTakcuca

YnpoljaeTtcs peanusaums n komomnHuposaHue ¢ gpyrumm DSL B AOlN-npouecce



NHcTpymeHTbl EDSL B C++

Meperpyska onepaTopos



[leperpy3ka onepartopoB

class Vector {
float* data;
int size;
public:
Vector add(Vector that);

|

Vector a;
Vector b;

Vector ¢ = a.add(b);
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[leperpy3ka onepartopoB

class Vector {
float* data;
int size;
public:
Vector add(Vector that);

|

Vector a;
Vector b;

Vector c =a + b;

11



[leperpy3ka onepartopoB

class Vector { Vector a;
float* data; Vector b;
int size;
public: Vector c =a + b;

Vector(const Vector& that);
Vector operator+ (const Vector& that) const;

%
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HecKkonbko Menkux gertaneu

const, &, copy-constructor

13



Knoyesoe cnoso const

const int x =42;

X = 37; // oumbka koMnunauum

const int x;

. OOHO U TO Xe
Int const X; A

14



KntouyeBoe croBo const Ha ykazaTtensax

int* - yKasarternb Ha int
const int* - yKasarteslb Ha HeM3MeHseMbIN int
int* const - Heu3MeHseMblM yKasaTtesb Ha int

const int* const

HEen3MeHsaeMbI ykasaTerb Ha HensMmeHseMbin int

15



KntoyeBoe cnoBo const Ha ykasaTtensax

int x, y;

p=3&y "p=37
(n3meHeHue ykasartens) (M3MeHeHue 3Ha4YeHns no
yKasaTernto)
int* p = &x
const int* p = &x

int* const p = &x

const int* const p = &x

koppexTHast onepaivis, SlOKAIKOMAMNALAN



KntouyeBoe croBo const Ha ykazaTtensax

int x, y;

p=3&y "p=37
(n3meHeHune ykasaTens) (M3MeHeHne 3Ha4YeHus no
yKasaTernto)

int* p = &x

const int* p = &x

int* const p = &x

const int* const p = &x




KntouyeBoe croBo const Ha ykazaTtensax

Ecnn nepemeHHasa HenameHsiemasi, TO e€ agpec MOXeT ObITb 3anncaH TONbKO B
yKasaTernb Ha HEN3MEHSIEMYIO CYLLIHOCTb

Haye HeM3MeHSeMOCTb NepPEMEHHON 3NEeMEHTAPHO HapYLLUUTb - MPUCBOUTL
agpec B 0ObIYHbIN YKa3aTenb U UBMEHUTb

18



KntoyeBoe cnoBo const Ha ykasaTtensax

const int x =42;
int* p;

p = &X;
*p =37;// 2?7
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KntoyeBoe cnoBo const Ha ykasaTtensax

const int x =42;
int* p;

p = &x; // owmbka komMnunsauum
*p = 37;
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KntouyeBoe croBo const Ha ykazaTtensax

int x

const int x

int* p

const int* p

21



KntouyeBoe croBo const Ha ykazaTtensax

int x

int* p

const int* p

const int x

22



KntouyeBoe croBo const Ha ykazaTtensax

YacTHbIn criydyan - nepefadva agpeca B yHKUMIO

ALpec HeM3amMeHAeMon NepeMeHHON MOXXHO nepeaaTtb TONMbKO B PYHKLUMIO,
NPUHMUMAIOLLYIO YKasaTernb Ha HEM3MEHAEMYHO CYLLHOCTb

23



KntouyeBoe croBo const Ha ykazaTtensax

foo(&x);

int x

const int x

void foo(int* p)

void foo(const int* p)
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KntouyeBoe croBo const Ha ykazaTtensax

foo(&x);

int x

void foo(int* p)

void foo(const int* p)

const int x
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KntoyeBoe ¢cnoso const

foo(x);

int x

const int x

void foo(int p)

void foo(const int p)
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KntoyeBoe ¢cnoso const

foo(x);

void foo(int p)

void foo(const int p)

int x

const int x

27



Knoyesoe cnoso const

void foo(int p) {
p - Konuga X
. const opurMHamna v const Konnn HUKaK He CBA3aHbI
const int x;

foo(x);



KnoyeBoe ¢cnoBo const

class Foo {
public:

int field;
3

const Foo f;

SIS // oLuv6Ka komnmnsLmm!
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KntoyeBoe ¢cnoso const

class Foo {
public:

int field;
3

BORSHFOONE // 0LL116ka komnunsILUK!
RASIERSI8E // oLuv6Ka komnmnsLmm!
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KntoyeBoe ¢cnoso const

class Foo {
public:

X

int field;

BORSHEOON // oLL16ka komnMnsALMK!
BHEIERSI8E // oLuvbka koMLK

none field Henb3a BygeT NOTOM U3MEHUTb
3Ha4YNT, OHO OMKHO BbITb NMPOUHULMANN3NPOBAHO Cpasy
HO KOHCTPYKTOP MO YMOSM4YaHUo 3Toro He aenaert!
31



Knoyesoe cnoso const

class Foo {
public:
int field;

Foo() {
this->field = 42;
}

const Foo f;
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Knoyesoe cnoso const

class Foo {
public:
int field;

Foo() {...}

void bar() {

}

const Foo f;
f.bar();
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Knoyesoe cnoso const

class Foo {
public:
int field;

Foo() {...}

void bar() {

}

const Foo f;
BB // oLumbka komnunsumMK
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Knoyesoe cnoso const

class Foo {

public: const Foo f;
int field,; BBERDE // oLn6Ka KomnMnsLMK
Foo(){...}

void bar(/* Foo* this */) {

_ i f - 0ObIYHBIV NapaMeTp cBOEro MeToaa
X Ha Hero OencTBYIOT const-orpaHNYeHns
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Knoyesoe cnoso const

class Foo {
public:
int field;

Foo() {...}

void bar() const {

}

const Foo f;
f.bar();

const-meTton
AprymeHT this nepegaétcs, kak const Foo*

36



KnoyeBoe ¢cnoBo const

class Foo {
public:
int field;

Foo() {...}

void bar() const {

const Foo f;
f.bar();

IRSSARIESIS; // o..16ka komMnunALMK

}

const-meTton

AprymeHT this nepegaétcs, kak const Foo*

37



const Ha nonax

class Foo {
public:

const int field;
3

Foo f;

38



const Ha nonax

class Foo {
public:
const int field;

X

B0 // oun6ka komnunsumm
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const Ha nonax

class Foo {
public:
const int field;

X

B0 // oun6ka komnunsumm

Mone field He MHMLUManNM3npoBaHo
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const Ha nonax

class Foo {
public:
const int field;

X

B0 // oun6ka komnunsumm

[Mone field He HMUKManNn3npoBaHoO, U ero yxe
Herge UHULUManu3nposaTb!

41



const Ha nonax

class Foo {
public:
const int field;

Foo() {
this->field = 37;
}

B0 // oun6ka komnunsumm

[Mone field He HMUKManNn3npoBaHoO, U ero yxe
Herge UHULUManu3nposaTb!
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const Ha nonax

class Foo {
public:
const int field;

Foo() {

}

B0 // oun6ka komnunsumm

[Mone field He HMUKManNn3npoBaHoO, U ero yxe
Herge UHULUManu3nposaTb!
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const Ha nonax

class Foo {
public:
const int field;

}Fooo: field(37) {
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const Ha nonax

class Foo {
public:

Foo() {
}
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const Ha nonax

class Foo {
public:

Foo() {
}

Foo(int f): field(f) {
}

46



33 cnanga o6 ogHOM KIo4eBOM CrioBe

Ho cyTb npocra:

1) KoHCTaHTbl 4OMKHbI ObITb MHULMANM3NPOBaHbl OONH pa3 B XXU3HU, N A0
noboro ncnosnb3oBaHUSA
2) Ha KOHCTaHTy MOXET yKa3sblBaTb TOMbKO yKa3aTerlb Ha KOHCTaHTYy

47



CcbInku

ITO yKasaTenu

48



CcbInku

ITO yKasarenu (noyTu)

1) He nameHs0TCA (HEABHbLIN const)
2) YTteHue/3anuch - ¢ HesIBHbIM pa3biMeEHOBAHUEM

3) He KoHBepTMpYyOTCA B YMcna n obpaTHoO
4) Het apudpmetukum cebinok, Het NULL (6e3 xakoB)

Y CCbINOK HET 3HA4YeHUN B OObIYHOM NMOHUMAaHUK 3TOrO CII0BA, T.K. CUHTAKCUC HE
Nno3BOJIAET 3TN 3HAYEHNA HUKAKUM o6pa30M MNOJTYHUTb

49



CcbInku

int x, y;
int* p = &x;
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CcbInku

int x, y;
int* p = &x;

int x, y;
iNt& r = X; // 3aBoguM cobinky (M TYT e UHULManManpyem)
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CcbInku

int x, y;
int* p = &x;

int x, y;
iNt& r = X; // 3aBoguM cobinky (M TYT e UHULManManpyem)

r = 42: // 3anucb no ccbinke
Y =T, // n4yTeHne n3 Heé BKNOYaET HEABHOE pa3blMeHOBaHMe
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CcbInku

int x, y;
int* p = &x;

int x, y;
iNt& r = X; // 3aBoguM cobinky (M TYT e UHULManManpyem)

r = 42: // 3anucb no ccbinke
Y =T, // n4yTeHne n3 Heé BKNOYaET HEABHOE pa3blMeHOBaHMe

I =V, // npuceavBaHue y B X, NepecTaBUTb CCbISIKY Hemb3s
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[lepenaya aprymeHTa no cchblfike

void foo(int& r) {
std::cout <<rr;

}

int x =42;
foo(x); // BbiBeaeTca 42
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[lepenaya aprymeHTa no cchblfike

void foo(int& r) {
std::cout <<rr;

}

int x =42;
foo(x); // BbiBeaeTca 42

foo(5); // owmbka KoMNUNALKUK, TakkKe, Kak 1 NonbiTKa B3ATb agpec yncna 5
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[lepenaya aprymeHTa no cchblfike

void foo(int& r) {
std::cout <<rr;
}

int x =42;
foo(x); // BbiBeaeTca 42

foo(5); // owmbka KoMNUNALKUK, TakkKe, Kak 1 NonbiTKa B3ATb agpec yncna 5

int* p = NULL;
foo(*p); // segmentation fault
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[lepenaya aprymeHTa no cchblfike

void foo(int& r) {

r=37;
[Mepenaya no ccbinke nogobHa
int x =42; nepegade no ykasarenio s3bika C
foo(x);

// nocne BbI3oBa X OyaeT paBeH 37
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[lepenaya aprymeHTa no cchblfike

struct Foo { void bar(Foo& f) {
int x; fx=42;
inty; }
int z;
Foo() {...} Foo obj;
| obj.x = 37;
bar(obj);

// nocne BbI30Ba obj.x byaeT paBeH 42
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[lepenaya aprymeHTa no cchblfike

struct Foo { void bar(Foo& f) {
int X;
int y; }
int z;
Foo() {...} const Foo obj;

X BEROBY // oLmbka komnnnsLmK
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[lepenaya aprymeHTa no cchblfike

struct Foo { void bar(const Foo& f) {
int x;
int y; }
int z;
Foo() {...} const Foo obj;

X bar(obj);
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[lepepada No CChINiKe - HegBHaA CEMaHTUKa

A3bik C
intx=1,y=2,z=3;
foo(x, y, &z);
IIx-1,y-2,z-7??77
A3blk C++

intx=1,y=2,z=3;
foo(x, y, &z);
[[ X-2??,y-7??7?,2-777

61



[lepepada No CChINiKe - HegBHaA CEMaHTUKa

A3bik C
intx=1,y=2,z=3;
foo(x, y, &z);
IIx-1,y-2,z-7??77
Asbik C++ void foo(int& p1, int p2, int* p3) {
intx=1,y=2,z=3; p1 =42
foo(x, y, &z); J

X -72??,y-7??,2-777
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[lepenaya no ccblinke

1)

2)
3)
4)

[na akoHOMUK OencTBuM (KONUPYeTCs agpec CTPYKTYpLI, a He cama
CTPyKTYypa)

[1na nameHeHns nepegaHHbIX NnapamMeTpoB

IameHssieMoCTb napameTpa KOHTponupyeTca cneumdunkatopom const
B otnnune ot C, HENb3da No BuAy Bbi30Ba CyaANTb O HEU3MEHSEMOCTU
nepegaHHbIX NepPeMEHHbIX, HY>XHO CMOTPETb ONnucaHne MetToaa
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KOHCTPYKTOpP KONnpoBaHUA

class Vector {
float* data;
int size;
public:
Vector(int size) {
this->data = new int[size];
this->size = size;

}

~Vector() {
delete[] this->data;

}

void foo(Vector v) {

}

Vector x(8);
foo(x);
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KOHCTPYKTOpP KONnpoBaHUA

void foo(Vector v) {

}

Vector x(8);
foo(x);

V - KOnm4a X

KonmnpoBaHue no ymosndaHuto - nobantosoe, 6e3
yrnybneHusa no agpecam
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KOHCTPYKTOP KONMpOBaHUA

data: OxABCDEO

BN

size: 8

data: OxABCDEO

size: 8




KOHCTPYKTOP KONMpOBaHUA

data: OxABCDEO

BN

size: 8

data: OxABCDEO

size: 8




KOHCTPYKTOP KONMpOBaHUA

data: OxABCDEO

size: 8

BN

data: OxABCDEO

void foo(Vector v) {

size: 8

}




KOHCTPYKTOP KONMpOBaHUA

data: OxABCDEO

size: 8

BN

data: OxABCDEO

void foo(Vector v) {

size: 8
} Il v.~Vector()




KOHCTPYKTOP KONMpOBaHUA

data: OxABCDEO

BN

data: OxABCDEO

size: 8

~Vector() {
delete[] this->data;

size: 8

}




KOHCTPYKTOpP KONnpoBaHUA

data: OxABCDEO

size: 8

~Vector() {

}

delete[] this->data;
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KOHCTPYKTOpP KONMpoBaHUA No YMON4YaHUIo

[MobanTtoBo, 6e3 yrnybrneHus no agpecam

[MooxoauT anga nNpocTbIX “OAHOCIIONHBLIX” CTPYKTYP, HE Briagelowmx naMsaTbio, Ha
KOTOPYIO yKa3bIBalOT
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KOHCTPYKTOpP KONMpoBaHUA N0 YMOYaHUKO

class LineSegment {

Point* a;
class Point { Point* b;
float x; public:
float y; LineSegment(Point* a, Point* b) {
float z; this->a = a;
public: this->b = b;
}
¥
~LineSegment() {
}
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KOHCTPYKTOP KONMpOBaHUA

[ns 6onee CNoXHbIX TUMOB HY>XHO OnNpeaensiTb CBOM Cnocob KONMpoBaHMUS

class Vector {

Vector(const Vector& that) {
this->size = that.size;
this->data = new int[this->size];
for (inti = 0; i < this->size; i++) {
this->data([i] = that.data[i];
}
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KOHCTPYKTOP KONMpOBaHUA

Bbi3biBaeTcda B TpEX Cny4vasx:

1) Co3pgaHue HOBOro obbekTa (1BHO)
2) [lepenaya B pyHKUUIO NO 3HAYEHUIO
3) BoaBpaTt 3Ha4yeHnda U3 pyHKLMN

Vector bar() {
Vector v(8);

return v;

Vector x(8);
Vector y(x);
Vector z = x;

void foo(Vector v) {...}

Vector x(8);
foo(x);
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KOHCTPYKTOP KONMpOBaHUA

data: OxABCDEO

size: 8

BN

data: OxEDCBAO

size: 8




KOHCTPYKTOpP KONnpoBaHUA

data: OxABCDEO

size: 8

N
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KOHCTPYKTOpP KONnpoBaHUA

class Vector {

Vector(const Vector& that) {
this->size = that.size;
this->data = new int[this->size];
for (inti=0; i < this->size; i++) {
this->datali] = that.data([i];
}

KOHCTpYKTOp KONMMPOBaHWS LOIMKEH
MPUHUMATb CBOW apryMeHT Mo CCbifke

MHauve ero 66l NpULLNOCh Kak-To
CKONMMpoBaTb (M HAaNOpPOTbLCA Ha Te Xe
npobnembl)
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KOHCTPYKTOpP KONnpoBaHUA

class Vector {

Vector(const Vector& that) {...}
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KOHCTPYKTOpP KONnpoBaHUA

class Vector {

Vector(/* const */ Vector& that) {...}

const Vector v(8);
Vector v2 = v; /[ owumnbka komnmnaumm
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KOHCTPYKTOpP KONnpoBaHUA

BpemeHHble 06bekThl (pesynbTaThl

class Vector { Bbl30Ba PYHKLUNW, BbIYUCIIEHUN, ...)
KOHCTaHTHbI

Vector(/* const */ Vector& that) {...}

Vector foo() { ... }

Vector x = foo(); // oumbka KomnunaLmnm
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KOHCTPYKTOpP KONnpoBaHUA

class Vector {

Vector(const Vector& that) {...}

const MOXHO He YKa3blBaTb, HO 3TO HENMPUATHO
orpaHnymBaet obnactb NnpUMeHeHunsd, Tak 4YTO CMbICJ1a HET.

Kpome knaccoB, KonMpoBaHWE KOTOPbIX HEBO3MOXHO 6e3

MO,EI,I/ICbMKaLI,MVI opuUrnHana.

yrnpaxHeHue - NpuayMaTtb agekBaTHbIN Npumep
82



O 4yem Mbl Tam rosopunun?
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[leperpy3ka onepartopoB

class Vector {
float* data;
int size;
public:
Vector(const Vector& that);
Vector operator+ (const Vector& that) const;

%
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[leperpy3ka onepartopoB

class Vector {

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}

return result;
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[leperpy3ka onepartopoB

class Vector {

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}

return result;

Ansa adPEKTUBHOCTH
(He BbI3biBaTb KK)
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[leperpy3ka onepartopoB

class Vector {

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}

return result;

ANsA pacwmpeHna obnacTtu
NPUMEHEeHNS

(BTOpPOW aprymeHT MoxeT
OblTb KOHCTAHTHbLIM)
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[leperpy3ka onepartopoB

class Vector {

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}

return result;

ANsA pacwmpeHna obnacTtu
NPUMEHEeHNS

(MepBbIN apryMeHT MOXeT
OblTb KOHCTAHTHbLIM)
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[leperpy3ka onepartopoB

class Vector {

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}

return result;
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[leperpy3ka onepartopoB

class Vector {

Vector& operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}

return result;
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[leperpy3ka onepaTtopoB

class Vector {

MEBIBR® operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.datali] = this->datali] + that.data(i];
}
return result;
} Il result.~Vector()

%

CCbISIKY Ha NOKanbHbIN
0ObEKT BO3BpaLLaTb
Henb3s

Takxke, Kak u agpec
noKarnbHOW nepemMeHHOoN
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UTO MOXHO eLle neperpysnTb?

Bce onepartopsl, onpegenéeHHble B C++, Kpome

J 7?0 sizeof typeid

[Mpu neperpys3ke && u || TepaeTca CBOMCTBO JIEHMBOCTU
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[leperpy3ka onepartopoB

class Vector {

float operator{] (int index) const {
return this->data[index];

}

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.data[i] = (*this)[i] + that[i];
}

return result;

CCbINKN yao6Hee
MCnonb30BaTh C
orepaTtopamu, Yem
yKasarenu
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[leperpy3ka onepartopoB

class Vector {

float operator{] (int index) const {
return this->data[index];

}

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result.data[i] = (*this)[i] + that]i];
}

return result;

a MOXHO 1 34ecb
NpUMEHNTL onepatop [] ?
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[leperpy3ka onepartopoB

class Vector {

float operator{] (int index) const {
return this->data[index];

}

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {
result[i] = (*this)[i] + that]i];
}

return result;

a MOXHO 1 34ecb
NpUMEHNTL onepatop [] ?
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[leperpy3ka onepaTtopoB

class Vector {

float operator{] (int index) const {
return this->data[index];

}

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {

FESUENNS (*this)[i] + that[i];
}

return result;

a MOXXHO N1 30€ecCb
NpUMEHNTL onepatop [] ?
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lvalue n rvalue

Ivalue - 4TO-TO, Y 4Yero ecTb onpeneneHHbIn agpec

nepemMeHHad (B TOM 4ucre HeVI3MeHF|eMa$I), CCblJ1Ka, YKa3aTellb C pa3biIMEHOBaAHNEM

rvalue - BCE ocTanbHoe

nuTepan, pesynksTaTt BblpaXeHus U T.M., He siBnstoLeecs lvalue

97



lvalue n rvalue

B neson yactu onepartopa npmceBamBaHNA MOXET CTOATb TOSMbKO lvalue
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[leperpy3ka onepaTtopoB

class Vector {

float operator(] (int index) const { / Bo3BpaLwiaeTcs rvalue

return this->data[index];

}

Vector operator+ (const Vector& that) const {
Vector result(this->size);
for (inti = 0; i < this->size; i++) {

FESUENNS (*this)[i] + that[i];
}

return result;
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[leperpy3ka onepartopoB

class Vector {
1.:I-(.)at operator[] (int index) const { return this->data[index]; }
float& operator[] (int index) { return this->data[index]; }
Vector operator+ (const Vector& that) const {

;‘ésult[i] = (*this)[i] + that[i];
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[leperpy3ka onepartopoB

class Vector {
float operator{] (int index) const { return this->data[index]; }

float& operator{] (int index) { return this->data[index]:; }

Vector operator+ (const Vector& that) const {

result[i] = (*this)[i] + that[i]; a BoT 370 yxe Ivalue!
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[leperpy3ka onepartopoB

class Vector {

float operator{] (int index) const { return this->data[index]; }

float& operator{] (int index) { return this->data[index]:; }

Vector operator+ (const Vector& that) const {

.résult[i] = (*this)[i] + that[i];

HO ero Henb3s
BbI3blBaTb OT
KOHCTaHTHbIX
obbekToB
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[leperpy3ka onepartopoB

class Vector {

float operator{] (int index) const { return this->data[index]; }

float& operator[] (int index) { return this->data[index]; }
Vector operator+ (const Vector& that) const {

.résult[i] = (*this)[i] + that[i];

KOMMUNATOP
aoragaeTcsl, Koro
No3BaTb B TAKOM
cnyyae
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Onepartop npuceanBaHuUS

B oTnM4MmM OT KOHCTPYKTOPa KOnuiA paboTaeT ¢ yke co3aaHHbIM 0ObEKTOM
[ormkeH cHavana CYMCTUTb CTapoe COCTOAAHNE

[NoTom CKOMupoBaTtTb OpUrnHarl
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Onepartop npuceanBaHuUS

B oTnnymm oT KOHCTpPYKTOpa Konum paboTaeT ¢ yke co3gaHHbIM 0ObLEKTOM
[lomxeH cHayarna cYMCTUTb CTapoe COCTOSAHUE (OECTPYKTOP)

[NoTom CKOMupoBaTtTb OpUrnHarl (KOHCprKTOp KOI'II/IpOBaHI/IFl)
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OnepaTtop npuceanBaHuS

class Vector {
private:

void rawClean() { delete[] this->data; }

void rawCopy(const Vector& that) { this->size = that->size; this->data = new ... }
public:

Vector(const Vector& that) { this->rawCopy(that); }

~Vector() { this->rawClean(); }

Vector& operator= (const Vector& that) {
if (this != &that) {
this->rawClean(); this->rawCopy(that);
}

return *this;
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Onepartop npuceamBaHUA Mo YMOMNYaHUIO

[MobanToBbIN, 6e3 yrnybrneHna no agpecam

He nooxoguT Ansa CroXHbix CTPYKTYp C OOMOSTHNTENBHON NAaMATbLIO
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[1paBuno Tpex

Ecnun B knacce ectb 0ANH U3:

[lecTpyKktop

KOHCTpYyKTOp KONMMpoBaHU4A

Onepartop npuceanBaHug

To B HEM OOMKHbI ObITb OCTaBLUMECA ABa
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OnepaTtop npuceanBaHuS

class Vector {
Vector& operator= (const Vector& that) { 115 3 hEKTUBHOCTH
if (this 1= &that) { (He BbI3biBaTb KK)
this->rawClean(); this->rawCopy(that);
}

return *this;
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OnepaTtop npuceanBaHuS

class Vector {

Vector& operator= (const Vector& that) { O pacLumpenmns obnacTu

if (this 1= &that) { NpPUMeHEeHUs
this->rawClean(); this->rawCopy(that); (BTOpOW aprymeHT MOXeT
} OblTb KOHCTAHTHbLIM)

return *this;
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OnepaTtop npuceanBaHuS

class Vector {

Vector& operator= (const Vector& that) {
if (this != &that) {
this->rawClean(); this->rawCopy(that);

}

return *this;

ANA 3aWmThl OT
CaMOKOMMPOBaHWS

Vector a(8);
Vector& r = a;

a=r;
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OnepaTtop npuceanBaHuS

class Vector {

Vector& operator= (const Vector& that) { Ivalue - A4S NpUMeHeHus

if (this 1= &that) { B LIeMoYKax npuceansaHunm
this->rawClean(); this->rawCopy(that);

ieturn *this;
}
5 Vector a(8);
Vector b(4);
Vector c(16);

a=b=c
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OnepaTtop npuceanBaHuS

class Vector {

Vector& operator= (const Vector& that) { Ivalue - Ans NpUMeHeHus
if (this 1= &that) { B LIeMoYKax npuceansaHunm
this->rawClean(); this->rawCopy(that);
}
return *this;
}
5 Vector a(8);
Vector b(4);
Vector c(16);

é=b)=c;
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He nytatb

Vector a(8);
Vector b = a; /| KOHCTPYKTOP KOMNUM

Vector c(6);
C = a; /[ onepaTop NpmucBamBaHUs
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[leperpy3ka onepaTtopoB

class Vector {

Vector& operator+= (const Vector& that) {
*this = *this + that;
return *this;

yrpaxHeHWe - ONpeaenuTb BCIO BO3HUKAIOLLYIO MPU UCMOSNTHEHNM HESIBHYIO CEMAHTUKY:
BPEMEHHbIE 0ObEKTbI, KOHCTPYKTOPbLI KOMWIA, AECTPYKTOPSI
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[loaBOAHbIE KAMHW

O PEKTUBHOCTL (M3-3a HESABHOW CEMAHTUKM U BO3BpaTa No 3Ha4YEHUSIM)

3anyTaHHOCTb (M3-3a NpuaaHna onepaTtopam Heo4eBUOHbIX CBOUCTB)
Hanpumep, nobo4Hble 3ahdeKTbI B onepaumn CroXeHUss BEKTOPOB
nn onepatop !, BbluMcnAWwmin XxxopgaHosy hopmMmy MaTpuLbl

nn onepatop -, cknagbiBaloLLnm BeKTopa
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Ybeautechb, YTO BbIHECIU C 3TOWU NeKkuunmn

DSL/EDSL

KntoveBoe croso const
Ccbinku

KOHCTpYyKTOp KONMMpoBaHU4A
[Neperpy3ka onepaTtopos
lvalue / rvalue

[MpaBuno Tpex
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[1poBEpPOYHbLIE BOMPOCHI

1)
2)
3)
4)
5)

1)
2)

Uem oTnnyaroTcs CChifnku OT yKkasatenem?

B kakux crnydasix Bbi3blBA€TCA KOHCTPYKTOP KOMMPOBaHUSA?

Kakne MuHycCbl y oneparopa npucsamBaHMA No yMOMYaHU?

[ToyeMy KOHCTPYKTOP KONMUPOBaHUA MPUHMMAET apryMeHT Mo ccblfike?
MOXHO 111 B KOHCTPYKTOP KONUPOBaHWUS nepenaTb KOHCTaHTHbIM OObeKT?

BbinonHutb ynpaxxHeHusa Ha cnangax Ne82 n Ne115
OnTmnampoBaTth npumep Ha cnange Ne115, nsmepuTb pasHuLy BpeMeHu
NCMNOSTHEHNS
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Q&A



