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Ñîðòèðîâêà â ñòèëå Ñ

struct point_s {

int x, y;

};

void qsort (void* base , size_t num , size_t size ,

int (* compar )(const void*,const void *)){}

int cmp_point1(const void* v1,const void* v2) {

const struct point_s *p1 = (const struct point_s *)v1;

const struct point_s *p2 = (const struct point_s *)v2;

...

}

struct point_s points [10];

qsort(points , 10, sizeof(points [0]), cmp_point1 );

void* � íåò íèêàêîé ïðîâåðêè òèïîâ ñî ñòîðîíû êîìïèëÿòîðà!
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Ñîðòèðîâêà â ñòèëå Ñ

Èëè òàê:

int cmp_point2(const void* v1,const void* v2) {

const struct point_s *p1 = (const struct point_s *)*v1;

const struct point_s *p2 = (const struct point_s *)*v2;

...

}

struct point_s ** points;

//allocation: points = new ... and for() { points[i] = new }

qsort(points , N, sizeof(points [0]), cmp_point2 );

Ìîæíî èñïîëüçîâàòü è äëÿ ñòðóêòóð (êëàññîâ) è äëÿ ïðèìèòèâíûõ
òèïîâ.

int cmp_int(const void* v1,const void* v2) {

const int *p1 = (const int*)v1;

const int *p2 = (const int*)v2;

...

}

int numbers [10];

qsort(numbers , 10, sizeof(numbers [0]), cmp_int );
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Ñîðòèðîâêà â ñòèëå ÎÎÏ

ÎÎÏ:

class Comparable{

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

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

};

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

...

m[i] =

}

class Point: public Comparable {

private:

int x, y;

public:

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

};

Point** points;

//allocation: points = new ... and for() { points[i] = new }

nsort(points , N);
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Ñîðòèðîâêà â ñòèëå ÎÎÏ

À ìîæíî ëè áûëî ñäåëàòü òàê?

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

Point p[100];

nsort(p, 100);

Äëÿ ïðèìèòèâíûõ òèïîâ íàäî íàïèñàòü �îáåðòêó� (íàñëåäíèê
Comparable).

class Integer : public Comparable {

private:

int value;

public:

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

};
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Ñâÿçíûé ñïèñîê â ñòèëå C: íåèíòðóçèâíûé

struct node_s {

void* user_data;

struct node_s *next;

};

struct list_s {

struct node_s *head;

};

void push_back(struct list_s *l, struct node_s *n);

struct node_s *n = malloc(sizeof(struct node_s ));

n->user_data = malloc(sizeof(struct point_s ));

push_back (&l, n);

I Äâà âûçîâà malloc!

I void* � íåò íèêàêîé ïðîâåðêè òèïîâ ñî ñòîðîíû êîìïèëÿòîðà!
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Ñâÿçíûé ñïèñîê â ñòèëå C: èíòðóçèâíûé

struct node_s {

struct node_s *next;

};

struct list_s {

struct node_s *head;

}

void push_back(struct list_s *l, struct node_s *n);

struct point_s {

int x, y;

struct node_s node;

};

list_t l;

struct point_s *pn = malloc(sizeof (*pn));

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

I Îäèí malloc!
I Íî íóæåí òðþê, ÷òîáû, èìåÿ óêàçàòåëü íà node, äîáðàòüñÿ äî

ïîëåé x è y (ñì. ëàáó ïðî èíòðóçèâíûå ñïèñêè)
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Ñâÿçíûé ñïèñîê â ñòèëå ÎÎÏ

Òðåáóåòñÿ ñäåëàòü áàçîâûé êëàññ, îò êîòîðîãî äîëæíû áûòü
îòíàñëåäîâàíû âñå êëàññû â ÿçûêå C++.

class Object {

public:

// for red-black tree/priority queue/etc

virtual bool operator <(const Object* 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; }

};
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Ñâÿçíûé ñïèñîê â ñòèëå ÎÎÏ

class Node {

private:

Object *o;

Node *next;

...

};

class List {

Node *head;

public:

void push_back(Node *n);

};
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Ñâÿçíûé ñïèñîê â ñòèëå ÎÎÏ

class Point: public Object {

int x, y;

virtual bool operator <(const Object* o) {

Point *p = (Point*)o;

...

}

};

List l;

Node *n = new Node;

n->setData(new Point (3 ,3));

l.push_back(n);

I Äâà âûçîâà new!
I Íåîáõîäèìî ñäåëàòü îáåðòêè äëÿ ïðèìèòèâíûõ òèïîâ

class Integer: public Object.
I Èíîãäà ïðèäåòñÿ èñïîëüçîâàòü ìíîæåñòâåííîå íàñëåäîâàíèå

class Developer: public Object, public Person.
I Vector ïðèäåòñÿ äåëàòü òàê: Object** array.
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Ìíîæåñòâåííîå íàñëåäîâàíèå

Ìíîæåñòâåííîå íàñëåäîâàíèå (multiple inheritance) � âîçìîæíîñòü
íàñëåäîâàòü ñðàçó íåñêîëüêî êëàññîâ.

struct Student {

string name() const { return name_; }

string university () const { return university_; }

private:

string name_ , university_;

};

struct Employee {

string name() const { return name_; }

string company () const { return company_; }

private:

string name_ , company_;

};

struct BadStudent: Student , Employee {

string name() const { return Student ::name (); }

};

I Äâà ìåòîäà ñ îäíîé ñèãíàòóðîé (íåîäíîçíà÷íîñòü íàäî ðàçðåøèòü óêàçàíèåì ïîëíîãî èìåíè
Student::name()).

I Äâà ýêçåìïëÿðà name_!
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Âèðòóàëüíîå íàñëåäîâàíèå

Èíîãäà äâà ýêçåìïëÿðà áàçîâîãî êëàññà ýòî íîðìàëüíî. Äàòà
ñîçäàíèÿ åñòü è ìåëîäèè è ó òåêñòà ïåñíè (è îíè ìîãóò áûòü ðàçíûå).

class Song: public Music , public Lyriscs {

show() { std::cout << Music::date << Lyrics ::date; }

}

Èíîãäà äâà ýêçìåïëÿðà ýòî ñòðàííî (èìÿ ó ÷åëîâåêà îäíî, âíå
çàâèñèìîñòè îò òîãî ñòóäåíò îí èëè ñîòðóäíèê), òîãäà ìîæíî
èñïîëüçîâàòü âèðòóàëüíîå íàñëåäîâàíèå � áóäåò îäèí ýêçåìïëÿð.

struct Person {string name_ };

struct Student : virtual public Person {};

struct Employee : virtual public Person {};

struct BadStudent : public Student , public Employee {};
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Ìíîæåñòâåííîå íàñëåäîâàíèå

Ðàçìåùåíèå â ïàìÿòè Song:

PieceOfArt Music PieceOfArt Lyrics ïîëÿ Song

Ðàçìåùåíèå â ïàìÿòè BandStudent:

Person Student Employee ïîëÿ BadStudent
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Âèðòóàëüíîå íàñëåäîâàíèå: êîíñòðóêòîð

Êòî âûçûâàåò êîíñòðóêòîð áàçîâîãî êëàññà?

struct Person {

explicit Person(string const& name)

: name_(name) {}

string name_;

};

struct Student : virtual Person {

explicit Student(string const& name) : Person(name) {}

};

struct Employee : virtual Person {

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

};

struct BadStudent : Student , Employee {

explicit BadStudent(string const& name)

: Person(name), Student(name), Employee(name)

{}

};

Êîíñòðóêòîð �äåäóøêè� âûçîâåòñÿ èç BadStudent.
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Èíòåðôåéñû

I Íî ëó÷øå (åñëè âîçìîæíî), âñå ïåðåïðîåêòèðîâàòü ñ
èñïîëüçîâàíèåì èíòåðôåéñîâ (âñå ìåòîäû àáñòðàêòíûå, íåò
ïîëåé)

I Ëó÷øå íàñëåäîâàòü èíòåðôåéñû, à íå ðåàëèçàöèþ. Òîãäà íåò
îïèñàííûõ ðàíåå ïðîáëåì ñ äóáëèðîâàíèåì ïåðåìåííûõ è
ìåòîäîâ.

I Â íåêîòîðûõ ÿçûêàõ ðàçðåøåíî òîëüêî òàêîå ìíîæåñòâåííîå
íàñëåäîâàíèå.
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Èíòåðôåéñû

struct Person {

string name() const { return name_; }

string name_;

};

struct IStudent {

virtual string name() const = 0;

virtual string university () const = 0;

virtual ~IStudent () {}

};

struct IFullTimeEmployee {

virtual string name() const = 0;

virtual string company () const = 0;

virtual ~IFullTimeEmployee () {}

};

struct BadStudent: Person , IStudent , IFullTimeEmployee {

string name() const { return Person ::name (); }

string university () const { return university_; }

string company () const { return company_; }

string university_ , company_;

};
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private/protected/public íàñëåäîâàíèå

class A {

public:

int x;

protected:

int y;

private:

int z;

};
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private/protected/public íàñëåäîâàíèå

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

};

class D : private A { // 'private' is default for classes

// x is private

// y is private

// z is not accessible from D

};
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private/protected/public íàñëåäîâàíèå

I Îáû÷íî ïðè äèçàéíå èåðàðõèè êëàññîâ ñòàðàþòñÿ ñîõðàíèòü
ìåæäó êëàññàìè îòíîøåíèÿ èç �ðåàëüíîãî ìèðà�.

I Äâà òèïà îòíîøåíèé:

�has a�: ó ìàøèíû åñòü äâèãàòåëü, ó ìàøèíû åñòü òîðìîçà.

class Car {

Engine e;

Brakes b;

};

�is a�: ãðóçîâèê ýòî ìàøèíà, àâòîáóñ ýòî ìàøèíà

class Track : public Car { };

class Bus : public Car { };
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private/protected/public íàñëåäîâàíèå

Èíîãäà â ðåàëèçàöèè íàäî ñäåëàòü 'õàê': ó ïîëÿ êëàññà âûçâàòü
protected ìåòîä èëè ïåðåêðûòü âèðòóàëüíóþ ôóíêöèè è ò.ï. Â ýòîì
ñëó÷àå ìîæíî ïðèìåíèòü private/protected íàñëåäîâàíèå.

class Engine {

protected:

void maintenanceCheck () { ... };

...

};

public class Car : private Engine {

void reset() {

maintenanceCheck ();

}

};

Õîòèì ïîä÷åðêíóòü, ÷òî âñå-òàêè ìàøèíà íå ÿâëÿåòñÿ äâèãàòåëåì è
ýòî ïðîñòî õàê.
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