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HacneposaHnue

HacnepoBaHue — 3To MexaHU3M, NO3BOJNIAIOLWMIA CO3aBaTh
MPON3BOAHBLIE KNACChl, PAaCLUNPSIS YXKe CYLLECTBYIOLLME.

struct Person {

string name () const
int age () const
private:
string name_;
int age_;
+s
struct Student Person

string university ()
private:
string uni_;

};

{ return name_; }
{ return age_; }

{

const { return uni_;

}
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Knacc-HacnegHuk

V 0bBbEeKTOB KilacCca-Hac/efHNKA MOXXHO BbI3biBaTb NybanyHble
MeTOZLbl POAUTENIBCKOrO Kiacca.

Student s;
cout << s.name() << endl
<< s.age() << endl
<< s.university () << endl;

BHyTpun obbekTa kiacca-HacieqHNKa XPaHNTCS SK3EMMASP
POAUTENBCKOrO Kjacca.

Person
name_ | age_ name_ | age_ |uni_
—_—
Person Student
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Cozpganue/yganerne obbekTa Npon3BOAHOIO Knacca

Mpn cosgaHum obbekTa NPON3BOZHOrO Kfacca CHadana
BbI3bIBAETCS KOHCTPYKTOP POAUTENBCKOrO KJlacca.

struct Person {
Person(string name, int age)
name_ (name), age_(age)
{}
};
struct Student : Person {
Student (string name, int age, string uni)
Person (name, age), uni_(uni)
{}
};

Mocne pectpykTopa Student Bbi3blBaeTCA fecTpykTop Person. 4/6



[MpuBeaeHns

[nsi npon3BoAHbIX KNaCCOB ONpeaeneHbl Ciefyowmne NpuBeaeHns:

Student s("Alex", 21, "Oxford");
Person & 1 = s; // Student & -> Person &
Person * r &s; // Student * -> Person *

|_I03TOMy 0bBbeKTbI KnacCa-HacneaHUKa MOryT npncBanBaTbCA
obbekTam POANTENBCKOIo Knacca:

Student s("Alex", 21, "Oxford");
Person p = s; // Person("Alex", 21);

Mpu 3TOM KOMMPYIOTCS TONIBKO NOAIst KNacca-pogutens (cpeska).
(T.e. B BaHHOM C/ly4ae BbI3bIBAETCS KOHCTPYKTOP KOMWPOBaHUS
Person(Person const& p), KOTOpbIii He 3HAaeT Npo uni_.)
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MogaundukaTop goctyna protected

e Knacc-HacnefgHuk He NMeET JOCTYNa K private-ysieHam
POANTENBCKOrO KJlacca.

e [Ins onpefeneHns 3aKpbITbIX YEHOB KJ1acca JOCTYMHbIX
HacnefHUKaM UCNONb3yeTcs MogudukaTop protected.

struct Person {

protected:
string name_;
int age_;

};

struct Student : Person {
// MOXHO MEHATH IIONS name_ U age_

};
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[Neperpyska dyHKLWi

B otnnumne ot C B C++ MOXHO ONpeAennTb HECKOIbKO (PYyHKLUM C
OfVHAKOBbIM MMEHEM, HO PasHbIMU NapaMeTpamu.

double square(double d) { return d * d; }

int square (int i) { return i * i; }

Mpwn BbIZOBE byHKLMM MO UMeHn ByaeT NPoM3BEAEH NOUCK
Hanbonee noaxoasiuein dpyHkUUN:

int a = square(4); // square(int)
double b = square(3.14); // square(double)
double ¢ square (5) ; // square(int)
int d square (b); // square(double)
float e = square(2.71f); // square(double)
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[Nleperpyska meTomoB

struct Vector2D {

Vector2D (double x, double y) : x(x),

Vector2D mult(double d) const
{ return Vector2D(x * d, y * d);

double mult(Vector2D const& p) const
{ return x * p.x + y * p.y; }

double x, y;

y(y)

3

{3

Vector2D p(1, 2);
Vector2D q = p.mult(10); // (10, 20)
double r = p.mult(q); // 50
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[Nleperpyska npu HacnemoBaHUu

};

struct File {

void write(char const * s);

struct FormattedFile

void write(int i);

File {

void write (double d);

using File::write;

FormattedFile f£;
f.write(4);
f.write("Hello");
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[lpaBnna neperpysku

Ecnn ectb To4uHoOE coBnageHme, To NCNONb3YETCA OHO.

2. Ecan neT cbyHkuumn, koTopasi Morna bel nogoliT ¢ y4&Tom
npeobpasosaHuii, BbIAAETCS oWwnbKa.

3. Ectb dyHkuum, nogxogswue ¢ y4étom npeobpasoBaHumii:

3.1 Pacwupetne Tunos.
char, signed char, short — int
unsigned char, unsigned short — int/unsigned int
float — double

3.2 CranpapTHble npeobpasoBaHus (4ucna, ykasaTenn).

3.3 lNonb3oBaTenbckue npeobpasosaHus.

B cnyuae HeckosibKx napameTpoB Hy>KHO, 4TODbI BbIbpaHHas
byHKLUS Bblna cTporo sy4iue ocTanbHbIX.

NB: neperpy3ka BbIMNOJIHAETCA Ha 3Tane KOMNuaAauun.
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Mepeonpeaenerne metogos (overriding)

struct Person {

string name () const { return name_; }
};
struct Professor : Person {
string name () const {
return "Prof. " + Person::name();
}
};

Professor pr("Stroustrup");

cout << pr.name() << endl; // Prof. Stroustrup
Person * p = &pr;

cout << p->name () << endl; // Stroustrup
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BupTtyanbHble meToabl

struct Person {
virtual string name () const {

};
struct Professor : Person {
string name () const {
return "Prof. " + Person:
}
};

return name_;

:name () ;

}

Professor pr("Stroustrup");
cout << pr.name() << endl; //
Person * p = &pr;

cout << p->name() << endl; //

Prof. Stroustrup

Prof. Stroustrup
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“Yuctoie BupTyansHbie (abcTpakTHbie) MeTOAb

struct Person {
virtual string occupation() const = 0;

+s
struct Student : Person {
string occupation() const {return "student";}

};
struct Professor : Person {
string occupation() const {return "professor";}

};

Person * p = next_person();
cout << p->occupation();
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BupTyanbHbiii gectpykTop

K yemy npusenér Takoii kog?

struct Person {

};
struct Student Person {
private:

string uni_;

};

int main() {

Person * p = new Student("Alex"

delete p;

,21,"0xford");
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BupTyanbHbiii gectpykTop

[MpaBunbHas peanusauyms:

struct Person {

;i£tual “Person() {2}
};

struct Student : Person {
private:
string uni_;

};

int main() {
Person * p = new Student("Alex",21,"Oxford");

delete p;
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Monumopdunsm

Monumopdunam
BosmoxHocTb egnHoobpasHo obpabaThiBaTh pasHble TUMbI AaHHBIX.

Meperpyska dyHKLWi
Bb|60p (byHKU,VII/I nponcxognT B MOMEHT KOMNUAAUNKA Ha OCHOBE
TUMOB apryMeHTOB PYHKUWUN, CTATUYECKUI MOTUMOPGHU3M.

BupTtyanbHble meToapl

Bribop MeToga NponcxoguT B MOMEHT BLINOJIHEHMSI HA OCHOBE TuMa
0bbeKkTa, y KOTOPOro BbI3bIBAETCS BUPTYasbHbI METOA,
AUHAMUYECKNIT MOSNMOPPHU3M.
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Tabnnua BMpTYyanbHbIX METOAOB

o [lnHaMunyecKkmnii NosMMopusmM peanmnsyeTcst Npu NoMoLL
Tabnuy BUPTYyasbHbIX METOLOB.

e Tabnuua 3aBoaUTCA AN KaXKAOMO MOJAMMOPEhHOro Knacca.

e Ob6bekTbl NOAMMOPMHLIX KNACCOB COAEPXKAT yKasaTesb Ha
Tabnuuy BMPTYaNbHbIX METOAOB COOTBETCTBYIOLIErO Kaacca.

Person
vptr | name_ | age_ ‘ vptr ‘ name_ | age_ |uni_
Person Student

e Bbi3oB BMpTyanbHOro Metoga — 3TO BbI30B METOAA MO afpecy
n3 Tabnnubl (B KOAE COXPaHSIETCS HOMep MeToAa B Tabanue).

p->occupation(); // p->vptr[11(0);
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Tabnnua BMpTYyanbHbIX METOAOB

struct Person {

virtual “Person() {}
string name () const {return name_;}
virtual string occupation() const = 0;
3
struct Student Person {
string occupation() const {return "student";}
virtual int group() const {return group_;}
+;
Person Student
0 | "Person Oxab22 0 | “Student Oxab46
1 | occupation | 0x0000 1 | occupation | 0xab68
2 | group Oxab8a
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[NocTpoeHve Tabaunupbl BUPTYaNbHbIX METOAOB

struct Person {
virtual ~“Person() {}
virtual string occupation ()
};
struct Teacher : Person {
string occupation() {...}
virtual string course() {...
};
struct Professor : Teacher {
string occupation() {...}
virtual string thesis() {...
};

Person
0 | "Person 0xab20
1 | occupation | 0x0000
Teacher
0 | "Teacher Oxab48
1 | occupation | 0xab60
2 | course Oxab84
Professor
0 | "Professor | Oxaba8
1 | occupation | Oxabb4
2 | course Oxab84
3 | thesis Oxabc8
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BupTyanbHble MeTOAbl B KOHCTPYKTOPE U AEeCTPYKTOpe

struct Person {

virtual string name() const {return name_;}
};
struct Teacher : Person {

Teacher (string const& nm) : Person(nm)

{ cout << name(); %}
};
struct Professor : Teacher A{

string name () const {return "Prof. "+name_;}
}s

Professor p("Stroustrup"); // "Stroustrup"
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Eweé pas o6 OOT

Ob6beKTHO-OPUEHTUPOBAHHOE MPOrPaMMUPOBAHNE — KOHLINELMS
MPOrpaMMUPOBaHNs, OCHOBAHHAs HA MOHATUSX OOBEKTOB U
KJIaCCOB.

OCHOBHbIe npuHUnNnbl:
® MNHKancynAauus,
® HacsegoBaHue,

e nonumopdusm,

e abcTpakuus.

Moppobree o npunuyunax npoektuposaHust OOT-nporpamm MoXHO
y3HaTb MO KAKOYEBLIM C/IOBY ,,L1abNOHbI NPOEKTNPOBaHMUS .
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Kak npaBuibHO NOCTpOUTH nepapxuto?

WNepapxusi reometpryecknx dpuryp:

Shape

Triangle‘ ’Circle‘ ’Rectangle

Kyaa pobasutb knacc Square?
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Kak npaBuibHO NOCTpOUTH nepapxuto?

KBagpaT — 3TO NpsiMOYrofibHUK, Y KOTOPOro BCe CTOPOHbI PaBHbI.

Shape

Triangle‘ ’Circle‘ ’Rectangle‘

Square

void double_width(Rectangle & r) {
r.set_width(r.width () * 2);

}
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Kak npaBuibHO NOCTpOUTH nepapxuto?

MpsiMoyronbHUK 3afJaéTca ABYMsl CTOPOHAMMU, a KBapaT — OAHOIA.

Shape

Triangle‘ ’Circle‘ ’Square‘

Rectangle

double area(Square const& s) {
return s.width() * s.width();
}
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Kak npaBuibHO NOCTpOUTH nepapxuto?

ﬂpaanbHoe peweHne — caenaTtb 3TU KAaCCbl HE3AaBNCUMbIMIL

Shape

Triangle‘ ’Circle‘ ’Rectangle‘ ’Square‘
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ArperupoBaHue vs HacnefoBaHue

o ArperuposaHue — 3TO BKJIOHEHME 0OBEKTA OLHOMO Kiacca B
Ka4ecTBe MoJisi B 4pYroi.

L Hacnep,OBaHme YCTAaHaBINBAET bonee cunbHblE CBA3M Mexay
KnacCaMn, HEXENN arpernpoBaHmne:

® NpuBEAEHNE MEXAY O6'I:eKTaMVI,
® [OCTyn K protected YN€HaM.

e Ecnm HacnenoBaHme MOXHO 3aMeHUTb JIETKO Ha
arpernpoBaHne, TO 3TO HY>XXHO CAenaTb.

[NpyMepbl HEKOPPEKTHOIO HACNEAOBaHNS

e Knacc Circle yHacnefoBaTb OT knacca Point.

e Knacc LinearSystem yHacnefosaTb oT knacca Matrix.
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MpvHuun nogctaHoBku bBapbapsl Jluckos

Liskov Substitution Principle (LSP)

@yHkyuu, pabotarolymne ¢ 6a30BbIM KAACCOM, AONXKHbLI UMETb
BO3MOXHOCTb paboTaTtb C nogkaaccaMu He 3Hasi 06 3ToM.

DTOT NPUHUMN SABASIETCS BaXKHERLLNM KPUTEPUEM MPU NOCTPOEHUN
nepapxmuii HacnegoBaHNA.

[pyrue dpopmynnpoeku
e [loBefeHne HacneAyeMbIX KJIaCCOB He JOJIKHO MPOTNBOPEHUTH

NoBeAeHNto, 3a4aHHOMY Da30BbIM K1aCCOM.

e [logknacc He fosxKeH TpeboBaTb OT BbI3bIBAIOLErO KOAA
bonblue, YemM 6a30BbIN KNACC, U He AOJKEH MPefoCTaBAsATb
BbI3bIBAIOLLEMY KOAY MeHblle, YeM 6a30BbIi Knacc
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MoandukaTopbl NMpu HacaefoBaHUY

Mpu HacnegoBaHMM MOXKHO UCNOBL30BaTh MoANdUKATOPLI AOCTYNa:

struct A {};

struct Bl : public A {};
struct B2 : private A {};
struct B3 : protected A {};

[ns knaccos, obbsIBNEHHBIX Kak struct, No-ymMon4aHuto
ncnonb3yercst public, Ans obbsiBAEHHbIX Kak class — private.

BarkHo: oTHowenne Hacnegosanus (B Tepmunax OOIM) 3apaéres
ToNbKO public-HacnegoBaHEM.

WNcnonb3oBaHue private- u protected-HacnefoBaHuii
uenecoobpasHo, ecaym HeobxoAnMO He TOMLKO arpernpoBaTth A4pyro
KNacc, HO N NepeonpefeNnTb ero BUPTYasibHble METOAbI.
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[lepeonpenenenune private BUpTyasbHbIX METOLOB

struct NetworkDevice {
void send(void * data, size_t size) {
log("start sending");
send_impl (data, size);
log("stop sending");
}
private:
virtual void send_impl(void * data, size_t size)
{...}
};
struct Router : NetworkDevice {
private:
void send_impl(void * data, size_t size) {...}
};
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Peanm3auma HNCTbIX BUPTYaNlbHbIX METOL0B

Yucrtele BUPTYyaJibHbl€ METOAbI MOryT UMETb onpeaeneHnNA:

struct NetworkDevice {
virtual void send(void * data, size_t size) = 0;

};

void NetworkDevice::send(void * data, size_t size) {

}
struct Router : NetworkDevice {
private:
void send(void * data, size_t size) {
// HeBUPTYyaubHEI BH30B
NetworkDevice::send(data, size);
}
};
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NHTepdeiicoi

VnTepcpeiic — 310 abCTpakTHBIR KNacc, y KOTOPOro OTCYTCTBYIOT
Monsl, a BCE METOAbl SABASIIOTCS YNCTLIMU BUPTYasbHbLIMU.

struct IConvertibleToString {
virtual “IConvertibleToString() {3}
virtual string toString() const = 0;

};

struct IClonable {
virtual ~IClonable() {}
virtual IClonable * clone() const = 0;

};

struct Person : IClonable {
Person * clone() {return new Person(xthis);}

};




MHo)xecTBeHHOE HacefoBaHue

B C++ paspelleHo MHOXXECTBEHHOE Hac/NeoBaHME.

struct Person {};

struct Student : Person {};

struct Worker : Person {};

struct WorkingStudent : Student, Worker {};

CrounT nsberaTtb HacnegosaHus peannsaunii bonee 4em OT OfHOrO
KJlacca, BMeCTO 3TOro UCMOb30BaTh WHTepdelics.

struct IWorker {};

struct Worker : Person, IWorker {};

struct Student : Person {};

struct WorkingStudent : Student, IWorker {}

Muo>xecTBeHHOE HacneaoBaHNE — 3TO OTAENIbHAA 6OJ'IbLlJaF| TEMaA.
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