Cemectp 1. Jlekumna 14. HacneposaHue: getanu.

Esrennii Nluncknin

15 [ekabps 2017



Coptupoeka e ctune C vs B ctune QOIN
Crpykrypbl ganubix B ctune C vs 8 ctune OO
MHo>kecTBeHHOE HaceaoBaHmne

public/private/protected nacnegosarmne
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CoptupoBka B cTtuie C

struct point_s {
int x, y;

};

void gsort (void#* base, size_t num, size_t size,
int (*compar) (const void*,const void*)){}

int cmp_pointl(const void* vl,const voidx* v2) {
const struct point_s *pl = (const struct point_s*)vl;
const struct point_s *p2 = (const struct point_s*)v2;

struct point_s points[10];
qsort (points, 10, sizeof (points[0]), cmp_pointl);

void* — HeT HMKakoli NPOBEPKM TUMOB CO CTOPOHBbI KoMMuasTopa!
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CoptupoBka B cTtuie C

Nnn Tak:
int cmp_point2(const void* vl,const void* v2) {
const struct point_s *pl = (const struct point_s*)*vl;
const struct point_s *p2 = (const struct point_sx*)*v3l;
}
struct point_s **points;
//allocation: points = new ... and for() { points[i] = new }
gqsort (points, N, sizeof (points[0]), cmp_point2);

MoxHO ncnonb3oBath n anst CTPyKTyp (KNAccoB) n Afist NPUMUTUABHBIX
TUNOB.

int cmp_int (const void#* vl,const void#* v2) {
const int #*pl = (const int#*)vl;
const int *p2 = (const int*)v2;

}
int numbers [10];
gqsort (numbers, 10, sizeof (numbers[0]), cmp_int);
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CoptupoBka B ctuine 0O0II

oofn:

class Comparable{
//or virtual bool operator<(const Comparable *v) = 0 const;

virtual int compare(const Comparable* v) = 0 const;

3
void nsort(Comparable** m, size_t size){

m[i] =
}
class Point: public Comparable {
private:

int x, y;
public:

virtual int compare(const Comparablex* v) const {...};
3

Point** points;
//allocation: points = new ... and for() { points[i] = new }
nsort (points, N);
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CoptupoBka B ctuine 0O0II

A MOXHO N1 BbINO caenaTh Tak?

void nsort(Comparable* m, size_t size){}

Point p[100];
nsort (p, 100);

[ns npuMnTUBHBIX TUMOB HAaAO HanucaTb “0bepTky’ (HacneaHUK
Comparable).

class Integer : public Comparable {
private:

int value;
public:

virtual int compare (const Comparablex v) const { ... |};

};
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CBa3HHM CHUCOK B cTuie C: HEMHTPY3UBHHI

struct node_s {
void* user_data;
struct node_s *next;
};
struct list_s {
struct node_s x*head;

};

void push_back(struct list_s #*1, struct node_s *n);

struct node_s *n = malloc(sizeof (struct node_s));
n->user_data = malloc(sizeof (struct point_s));
push_back (&1, n);

» [ga BbizoBa malloc!

> void* — HeT HMKaKOI NPOBEPKN TUMOB CO CTOPOHbI KoMmnuasiTopa!
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CBa3HHM CHUCOK B cTuie C: HHTPY3HUBHHI

struct node_s {

struct node_s *next;
};
struct list_s {

struct node_s x*head;

void push_back(struct list_s #*1, struct node_s *n);

struct point_s {

int x, y;
struct node_s node;
}s
list_t 1;
struct point_s *pn = malloc(sizeof (*¥pn));

push_back (&1, &pn->node);

» Opgun malloc!
» Ho HyxeH Tptok, 4TODbI, MMes ykazaTenb Ha node, gobpatbcs Ao
nonen x ny (cm. naby npo MHTPy3MBHBLIE CINCKNA)
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CBazunll crnucok B cTuje 00II

Tpebyetcs caenaTh 6a30BbIf KNACC, OT KOTOPOrO AOMKHbBI ObITh
OTHacsefoBaHbl BCe Kacchl B si3blke C++.

class Object {
public:
// for red-black tree/priority queue/etc
virtual bool operator<(const 0Object* o)
{ return this < o; }
virtual bool operator==(const Object* o)
{ return this == o; }
// for hash table
virtual int hash(const Object* o)
{ return (int)this; }
3
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CBazunll crnucok B cTuje 00II

class Node {

private:
Object =*o;
Node *next;

};

class List {

Node x*head;
public:

void push_back (Node *n);
3
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CBazunll crnucok B cTuje 00II

class Point: public Object {
int x, y;
virtual bool operator<(const Object* o) {

Point *p = (Point*)o;
}
};
List 1;
Node *n = new Node;

n->setData(new Point (3,3));
1.push_back(n);

» [lBa BbI30Ba new!

» Heobxogumo cpenatb 0bepTKU AAsi NPUMUTUBHBIX TUMOB
class Integer: public Object.

> V|H0r,qa npnaeTca ncnoJib30BaTb MHOXXECTBEHHOE HACN€EQOBaHME
class Developer: public Object, public Person.

» Vector npugercs genats Tak: Object** array.
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MHoxecTBeHHOE HacefoBaHNe

MroxecTsenHoe Hacnegosaume (multiple inheritance) — BO3MOXHOCTb
HaCnefoBaTh CPa3y HECKOJIbKO KIACCOB.

struct Student {

string name () const { return name_; }
string university() const { return university_; }
private:
string name_, university_;
3
struct Employee {
string name () const { return name_; }
string company () const { return company_; }
private:
string name_, company_;
3

struct BadStudent: Student, Employee {
string name () const { return Student::name(); }

};

P [Osa meTopa c ogHoii curnaTypoii (Heog T Hago p
Student::name()).

»  Nea sksemnnspa name_!

P Tb y nonHoro nmeHn

C++
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BupTyanbHoe HacnepoBaHume
[Pieceorart PiedceOfArt

BadStudent

NHorpa aea aksemnasipa 6a30Boro knacca 3to HopmanbHo. [laTa
CO3[4aHNA €CTb N MeNOAUN Ny TEKCTA NECHU (VI OHN MOryT 6bITb pa3Hb|e).

class Song: public Music, public Lyriscs {
show () { std::cout << Music::date << Lyrics::date; 1}
}

VHorpa aBa sk3mennsipa 3To CTPaHHO (MMSs y YENOBEKA OAHO, BHE
33aBUCMMOCTI OT TOFO CTYAEHT OH WAN COTPYAHUK), TOFHA MOXHO
MCNONb30BaTh BUPTYasbHOE HAaCnefoBaHMe — OyaeT ofuH 3K3eMnsp.

struct Person {string name_};

struct Student : virtual public Person {};
struct Employee : virtual public Person {};
struct BadStudent : public Student, public Employee {};




MHoxecTBeHHOE HacefoBaHNe

Paswmelyenne B namstu Song:

| PieceOfArt | Music | PieceOfArt | Lyrics | nons Song |

Pasmelenne B namatu BandStudent:

| Person | Student | Employee | nons BadStudent |
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B JIbHOE HaCnenoBaHUe: KOHCTPYKTO

KTo BbI3bIBaeT KOHCTpYKTOP 6a30BOro knacca?

struct Person {
explicit Person(string const& name)
name_ (name) {}
string name_;

3
struct Student : virtual Person {

explicit Student(string const& name) : Person(name) {}
}s
struct Employee : virtual Person {

explicit Employee(string const& name) : Person(namq) {}
3

struct BadStudent : Student, Employee {
explicit BadStudent (string const& name)
Person(name), Student (name), Employee (name)

{3

};

KoHcTpykTop "aepywku” BbizoseTca us BadStudent.
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NHTepdeiichl

» Ho nydwe (ecnm BO3MOXHO), BCE NEPENpPOEKTNPOBaTH C
ncnonb3oBaHueM nHTepdelicos (Bce MeTogbl abcTpakTHble, HET
noneii)

» Jlyywe HacnegoBaTb MHTepdelichl, a He peann3sauunio. Torga Hert
ONMCaHHbIX paHee nNpobsieM ¢ Ay6GaMpPOBaHMEM NEPEMEHHbIX 1
METOAOB.

> B HekoTOpbIX A3blKax pa3peLleHO TOJIbKO Takoe MHOXXECTBEHHOE
HacnegoBaHuMe.
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struct Person {
string name () const { return name_; }
string name_;

3

struct IStudent {
virtual string name () const = 0;
virtual string university() const = 0;
virtual ~“IStudent () {}

3

struct IFullTimeEmployee {
virtual string mname () const = 0;
virtual string company() const = 0;
virtual “IFullTimeEmployee () {3}

}s

struct BadStudent: Person, IStudent, IFullTimeEmployee |{
string name () const { return Person::name (); |}
string university() const { return university_; }
string company () const { return company_; }
string university_, company_;

3
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private/protected /public HacnegoBaHne

class A {
public:
int x;
protected:
int y;
private:
int z;

};
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private/protected /public HacnegoBaHne

class B : public A {
// x is public
// y is protected
// z is not accessible from B

};

class C : protected A {
// x is protected
// y is protected
// z is not accessible from C

3

class D : private A { // ’private’ is default for classes
// x is private
// y is private
// z is not accessible from D

3
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private/protected /public HacnegoBaHne

» OO6bl4HO Npn an3aliHe nepapxmmn KIacCoB CTapatoTCs COXPaHUTb
MeXJy K/lacCaMm OTHOLUEHUS 13 “‘peanbHOro mupa’.

> [lBa Tyna OTHOLIEHMIA:

o “has a": y mawmHbI ecTb ABUraTeNb, y MaLnHbl €CTb TOPMO3a.

class Car {
Engine e;
Brakes b;
};

o “is a": rpy3oBuk 370 MawwuHa, aBTObYC 3TO MawMHa

class Track : public Car { };
class Bus : public Car { };
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private/protected /public HacnegoBaHne

NHorpa B peanusauunm Hago caenath 'Xak': y NoJs Kacca Bbi3BaThb
protected meToa nnn nepekpbiTe BUPTYasbHYO byHKuMn 1 T.n. B atom
cny4yae MOXXHO NMPUMEHNTb private/protected HacnegoBaHMe.

class Engine {

protected:

void maintenanceCheck() { ... };
}s
public class Car : private Engine {

void reset () {
maintenanceCheck ();

}
};

XOTVIM I'IOA‘-IepKHyTb, 4YTO BCE-TAaKN MaALLNHA HE ABNAETCA ABUraTenemMm m
3TO NPOCTO XaK.
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