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STAUKE S

//stack.h
typedef structi /*...*/ } Stack; Constructor & destructor

Stack* stack_create(); «—f”””,”—

vold
vold
voild

vold

1nt*

stack_destroy(Stack* const stack);

stack_clear(Stack* const stack);
stack_push(Stack* const stack, int node); <« Methods
stack_pop(Stack* const stack);

stack_top(const Stack* const stack);

size_t stack_count(const Stack* const stack);

.

Constant methods



ATAG GG

/*typedef He HyxeH*/
class Stack{

size_t size; < Member variables

i

o Constructor

~Stack(); < Destructor

void clear();

void push(int node); < Methods (member functions)
void pop();

int* top() const;
SiZelit fcount() const; < Constant methods

}; (const member functions)




ATAG GG

//stack. cpp
#include "stack.h"

Bifalcke Stack()1
size = 0;
/*¥1nitialization of
member variables*/

I

Stack: :~Stack(){
/*release of resources*/

¥

vold Stack::clear(){
/*delete elements*/
size = 0;

//stack. cpp
volid Stack: :push(int node){

/*add element*/
++s1ze;

I

void Stack: :pop(){
/*delete element*/
--s1ze;

I

size_t Stack::count() const{
//s1ze++; <= compile error

return size; ~x\\\\\

cannot modify member variables
in const methods



DO | A C KAACCARES

//main. cpp
#include <iostream>
#1include "stack.h"

int main()1 Constructor call

{
Stack stack;k////’

stack.push(1l);

printf("Top element = %d;\n",
*stack.top()); ’

He BbI3blBaAMTE

pr'intf("StaCk S'i.ze — %d;\n", caMi AeCprKTOp!

stack.count());
e

~ Implicit destructor call
return 0;



DO | A C KAACCARES

/(maln'cpp. //stack.h

#include <i1ostream> class Stack{

#include "stack.h" sizel EhsiiZzer
/¥, .. %/

Constant object

int main(){ Stacher
{ / ~Stack();

const Stack stack;

Compile error!
stack.push(l); «

void clear();

Method is not constant. void push(int node);
void popQ);
pENNEHE Stack size = hd;\n",
. int* top() const;
e COUNt O): < okt Method is constant| | sizeitico e e
3

const Stack* stackPtr = &stack;

stackPtr->clear(); «\\\\\\\\\\\\\5
I Compile error!

Method is not constant.
return 0;



DO | A C KAACCARES

KOHCTaHTHbIG METOAbl MOTI'YT BbI3bIBATDb

JTI00bIe OOBEKTHI.
HekoHncranTHbIE MeTOmbI MOIYT BBI3bIBATH

TOJIbBKO HEKOHCTAHTHBIEC O6'I)€KTBI.




HTO CKPbIBAET KOMITVIAATOP!?

int main(){

{ Stack stack;
Stack stack; > stack_ctor(&stack);
stack.push(l); » stack_push(&stack, 1);
stack.top(); > stack_top(&stack);

} stack.count(); > stack_count(&stack);

— stack_dtor(&stack);
return 0; T

VIMeHa OYHKUMIM BblAYMaHHbIE. KOMMUAATOP
KOAMPYET Ha3BaHWMA QYHKLMI MO-ADYTOMY.




HTO CKPbIBAET KOMITVIAATOP!?

//stack.cpp //stack.cpp

#include "stack.h" #include "stack.h"

Stack: :Stack(){...} void stack_ctor(Stack*const this){...}

Stack: :~Stack(){...} void stack_dtor(Stack*const this){...}

void Stack::clear(){...} void stack_clear(Stack*const this){...}

void Stack: :push(int 1){...} void stack_push(Stack*const this, int 1){...}

size_t Stack::count() const{...} | size_t stack_count(const Stack*const this){...}

MeToAbl Knacca He XpaHATCH [
BHYTPU 06BEKTOB! cannot modify member variables
JTO BCEro /iNb PYHKLMUN. in const methods




KEYWORD THIS

//complex.h

class Complex{
double Re, Im;
X

Complex(double Re, double Im);

s

//complex.cpp
Complex: :Complex(double Re, double Im){

//Re = Re; 7?77
Jilmp— Tm; 727 WTF



KEYWORD THIS

//complex.h

class Complex{
double Re, Im;
s e

Complex(double Re, double Im);
compiler will give precedence
L to the local variables

//complex.cpp k/”/////////////

Complex: :Complex(double Re, double Im){
this->Re = Re;
this->Im = Im;




NEVY / DELETEVS MALLOC £ RS

int* 1ntPtr = new 1nt;
et rntPtr = Cint*)malloc(sizeof(int));

int* arrint = new int[1000];
// int* arrint = (int*)malloc(1000*sizeof(int));

delete 1ntPtr;
// free(intPtr);

delete arrint;
// free(arrint);



NEVY / DELETEVS MALLOC £ RS

Foo* fooPtr = new Foo(); < Constructor call
// Foo* fooPtr = (Foo*)malloc(sizeof(Foo));

V. ... W BbI3Batb foo_ctor()

Constructor without
args is called for each

Foo* fooArr = new Foo[1000]; <

// Foo* fooArr = (Foo*)malloc(1000*sizeof(Fo0)); object.
// ... 1 Bbi3BaTtb foo_ctor() 1000 pa3 pns Kaxporo 3a€eMeHTd
delete fooPtr; Destructor call

// Bbl3BATb foo_dtor
// free(fooPtr);

 Destructor is called for

delete[] fooArr; <« each object.
// ... BbI3BaTb foo_dtor 1000 pa3 ansd Kaxaoro 3JeMeHTda
// ... 3aTreM Bbi3BaTb free(fooArr);




@

'

[Tonpobyem peaansoBatb new / delete Ha C?



NEW / DELETE HA C

Pointer to class info

//new. h é”//”’/,,,,//f””

void* new(const void* class, ...);

volid delete(void* self); ‘\\\\\\\\\\\\\\

Variable number of
arguments for the
constructor



NEW / DELETE HA C

//new.h
typedef struct{
size_t size;
void *(*ctor)(void* self, va_list* app);

void *(*dtor)(void* self);
tClass; -«

Class info
void* new(const void* class, ...);

vold delete(void* self);



NEW / DELETE HA C

//point.h
struct Point{

: Pointer to class info
const void* class;

about "struct Point"

L SREAVA
¥
extern const void* Point; Object Class
[ N isizE
p ® >
ctor
dtor

struct Class



NEW / DELETE HA C

//point.c
#include "point.h" //new.h
typedef struct{
static void* point_ctor(void* _self, SilZeSilaRsizek
va_list* app) void *(*ctor)(void* self,
{ va_list* app);
struct Point *self = _self; void *(*dtor)(void* self);
self->x = va_arg(*app, int); }Class;

SRV = wd arg(*app, 1nt);
return self;

s //point.h
struct Point{

static const Class _Point = { G Ort o M

sizeof(struct Point), // silze : )
, LIk SRy

point_ctor, i eele] & i

NULL e hee ]l ;

]

extern const void* Point;

const void* Point = &_Point;



NEW / DELETE HA C

//new. C

void* new(const void* _class, ...)

{
const Class* class = _class;
void* p = calloc(l, class->size);
assert(p);

*(const Class **)p = class;

1f (class->ctor) {
va_list ap;
va_start(ap, _class);

p = class->ctor(p, &ap);
va_end(ap);

¥

return p;



NEW / DELETE HA C

//new. C

vold delete(void* self)
{

const Class **cp = self;

1f (self && *cp && (*cp)->dtor)
self = (*cp)->dtor(self);

free(self);
s



NEW / DELETE HA C

//main.c
#1nclude "point.h"
#1nclude "new.h"

int main(int argc, char **argv)
{
void *p = new(Point, 1, 2);
delete(p);

return 0;

¥



STATIC MEMBERS

// box.h
class Box {

Box(double 1, double b, double h) :
length(1l), breadth(b), heightCh)
{

¥

++objectCount;

~Box() { --objectCount; }

static int getObjectCount() { return objectCount; }

double length, height, breadth;
: ;i BbI3OB PYHKLIMM:

static int objectCount; Box: :getObjectCount()

;

e/ box.cpp
int Box::objectCount = 0;



STATIC MEMBERS

// box.h
class Box {

Box(double 1, double b, double h) :
length(1l), breadth(b), heightCh)
{

h

++objectCount;

~Box() { --objectCount; }

static int getObjectCount() { return objectCount; }

double length, height, breadth;

static inline int objectCount = @; // HauuHas c C++17

i



INLINE

/. Foo.h
class Foo {

s

inline int Foo::getX() {

¥

iilbrane 1nt max(int x, int y) {
BakEtEn (< y) 7 vy

¥

[V
int getX();

Bt X ;

[ESEUERN: X ;

X

Foo foo;

// ToT Xe Kog, 4TO U B:
// 1htia =" Reosa
int a = foo.getX();

S — T ———%

Teno QYHKUMM ODBABASETCA
B 3arOAOBOYHOM daMAe!



// foo.h
class Foo {

Ve
int getX() { return x; }

TR

4

boAee KopoTKasd 3anuch inline-MeToAOB



FUNCTION OVERLOADING

int sgrt(int n);
double sqgrt(double d);
char *sgrt(char *);

void f(O) {
1) = sgrt(36);
double dl1 = sqrt(49.0);
double d2 = sqgrt(double(i*1));
shigiesssE = sqrt (V36" );
¥

//stack.h

class Stack{
size_t size;
/B

Stack();
~Stack();

ThtE Aok
const 1nt* top() const;

s



CONSTRUCTOR OVERLOADING

//stack.h
class Stack{

size_t size;
e/

Stack();

Stack(const 1nt* const arr, const size_t size);
~Stack();

‘\\\\\\\\\\\

g Destructor is always one.



MANGLING («<MARTAHI»)

[ lpoTOoTUM GNU C++ Microsoft Visual C++
void h(int); st ?h@Q@RYAXHRZ
void h(int, char); _Zlhic ?h@@YAXHD@?Z

void h(void); _Z1lhv ?h@QRYAXXZ




INHERITANCE

class Base {

Base();
void say(Q);
virtual void sayVirtual();

s
inline Base: :Base() { puts("Base"); }
inline void Base: :say() { puts("Base::say"); }

inline void Base: :sayVirtual() { puts("Base::sayVirtual"); }

class Derived : public Base {

Derived() { puts("Derived"); }
void say() { puts("Derived::say"); }
vold sayVirtual() { puts("Derived: :sayVirtual"); }
I s
Base *b = new Derived; // -> Base Derived
b->say(Q); // -> Base::say
b->sayVirtual(); // -> Derived: :sayVirtual

delete b;



ACCESS MODIFIERS

public private protected

Bce, KTO MeeT AOCTYM K

OyHKumMM-ureHbl kKaacca | DyHKUMM-YAEHBI KAacca
OMMCAHMIO KAACCa

KAPYXKECTBEHHBIE KAPYXKeCTBEHHBIE
DYHKLMN DYHKLMN
&A\PY>XECTBEHHbIE &A\PY>XECTBEHHbIE
KAQCChI» KAACChI»

DyHKLMM-YAEHDI
MPOM3BOAHBIX KAQCCOB



class Base {

Base();

int getSecret() { return secret; }

1nt secret;

I
class Derived : public Base {

void doSomething() {
int x = getSecret();
T ey

¥

void error() {
secret++; // ERROR

}
s



BIRUC | VS CLASS

struct X {

1nt a; // public
%
class Y {

1nt a; // private
|

ECTb eLlle OAHO OTAMUME B HACACAOBaAHUM.
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[Tonpobyem peaanszoBaTb HacAepOBaHMe Ha C?



BBDER | HAH CVCTEMA FIASS

// new.h // new.c

struct Class { void *new(const void * class, ...)
size t sizej; {
void *(*ctor) (void *self, va list *app); const struct Class *class = class;
void *(*dtor)(void *self); void *p = calloc(l, class—>size);
void (*draw) (const void *self); assert (p);

}i *(const struct Class *#*)pi=Scllasiss

void *new(const void *class, ...); if (class—>ctor) {

void delete(void *item); va list ap;

void draw(const void *self); va start(ap, class);

p = class—>ctor(p, &ap);
va_end(ap) ;

}
ObbekT KAacc return p;
}
o »  Size
// NpoAao/KeHne cnepyet
p o > C-tor | — —
dtor
draw

struct Class



delete( *self)
const struct Class **cp = self;

if (self && *cp && (*cp)—>dtor)
self = (*cp)—>dtor(self);

free(self);

draw(const *self)

const struct Class *const *cp

(*cp)—>draw(self);

struct Class {
size t size;
*(*ctor) ( *self,
va list *app);
*(*dtor) ( *self);
(*draw) (const *self);

*new (const *class, st

delete( *item) ;

draw(const *self);

EE—

self;
assert(self && *cp && (*cp)—>draw);



move ( s self, dx, dy) {

struct Point *self = self; 4
el HeaAHaMMYeckmn MeETOA
self—>y += dy;
}
static *Point ctor( * self, va list *app) { KQHCTPYKTQP Point
struct Point *self = self;
self—>x = va_arg(*app, )
self—>y = va_ arg(*app, );
return self; struct Point {
} const *class;
X, Yi
}i
static Point draw(const * self) {
const struct Point #*self = self; extern const *Point;
printf("\".\" at %d,%d\n", self—>x, self—>y); mevEl d;—aﬂi’
} dy) ;
static const struct Class Point = { —— ——
sizeof (struct Point),
Point ctor,
0, AeCTpyKTOpa HeT
Point draw
}

const *Point

& Point;



struct Circle { KKpYr — 3TO TaKas XMpHasa TOuYKa

const struct Point ;

rad; C papMycom rady
}i
static *Circle ctor( * self, va list *app) {
struct Circle *self = ((const struct Class *)Point)—>ctor( self, app);
self—>rad = va arg(*app, Yi;
return self;
}

#define x(p) (((const struct Point *)(p)) — X)
#define y(p) (((const struct Point *)(p)) — y)

static Circle draw(const * self) {
const struct Circle #*self = self;
printf("circle at %d,%d rad %d\n", x(self), y(self), self—>rad);
}
static const struct Class Circle = {
sizeof (struct Circle), Circle ctor, 0, Circle draw
}i
const *Circle = & Circle;



#include "point.h"
#include "circle.h"
#include "new.h"

main ( argc, **argv)

*Pi
while (*++argv) {
switch (**argv) {
CIEISIE e

p = new(Point, 1, 2); $ circles p c
break; R e 1)
UL

case '¢c’:
p = new(Circle, 1, 2, 3);
break;

default:
continue;

circle at 1,2 rad 3
circle at 11,22 rad 3

}

draw(p) ;

move(p, 10, 20);
draw(p) ;
delete(p);

}

EeEurn. O



KOHELL BTOPOW AEKLIM

Lection: :~Lection() { }



