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#import <Foundation/Foundation.h>
@interface SampleClass:NSObject

- (void)sampleMethod;

@end

@implementation SampleClass

- (void)sampleMethod{
NSLog(@"Hello, World! \n");

3

@end

int main()

{
/* my first program in Objective-C */
SampleClass *sampleClass = [[SampleClass alloc]init];
[sampleClass sampleMethod];
return 0;

3

Hello World Ha Objective C



#1mport <Foundation/Foundation.h>

@interface Square:NSObject
{

float area;

¥
- (void)calculateAreaOfSide: (CGFloat)side;

- (void)printArea;
@end

@implementation Square
- (void)calculateAreaOfSide: (CGFloat)side
{

area = side * side;

ks
- (void)printArea

{

NSLog(@"The area of square is %f",area);

ks
@end

@interface Rectangle:NSObject
{

float area;

ks

- (void)calculateAreaOfLength:(CGFloat)length andBreadth:(CGFloat)breadth;
- (void)printArea;

@end

AvHaMmuueckaa Tunusauma (4. 1)



@implementation Rectangle
- (void)calculateAreaOfLength:(CGFloat)length andBreadth:(CGFloat)breadth

{
area = length * breadth;

Iy
- (void)printArea

1
NSLog(@"The area of Rectangle is %f",area);

+
@end

int main()

{
Square *square = [[Square alloc]init];
[square :10.0];
Rectangle *rectangle = [[Rectangle alloc]init];
[rectangle :10.0 :5.0];
NSArray *shapes = [[NSArray alloc] : square, rectangle,nil];
1d objectl = [shapes :0];
[objectl printArea];
1d object2 = [shapes 1]
[object2 printArea];
return 0;
Iy

AvuHaMunueckasa tunmusauuma (U. 2)



» AmanexTt Smalltalk (1987 r.).
«Self is like Smalltalk, only more so»

» KKAACCDHI HE HYXXHbBI I (a
TaKXE NEepPEMEHHbIE, YNCAQ U

YAPaBASIOLLME CTPYKTYPbI).
* DKCMEPUMEHTAABHbIN A3bIK:

» KomMnmasaTop Self HanmcaH Ha
Self.

* |IT-koMmnmAaums.

* Sun Microsystems MHorme
HapabOTKM BMOCAEACTBMM
nepeHecAa B VM.
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ObbEKTblI B SMALLTALK

KAQCC >

Object

[MeYdTb

cyrnepKAacc nil print
OOBEKTOB

NepeMeHHble (HeT)

METOADI

e

KAacC >
Point
CynepKAacc
NepeMeHHble class, x, y

METOADI

\)

CKAQAbIBAHME
KOOPAMHAT

O | N




RaxAbll 0bbekT-Touka B Smalltalk coaepximT

CCbIAKY Ha KAacc (Point) 1 koopanHaThI X, Y.

Kaacc Point 33p3€T v popmaT (Crimcok aTprbyToB),
I MOBEAEHME (METOADI).

AOMOAHUTEABHbIE POPMAT M MOBEAEHME
HacaeaytoTca Y Object uepes ccbinky Ha
CyrnepKAacc.

CamMh OOBEKTBI-KAACChI MPUHAAAEKAT ELLE KAKOMY-

TO KAACCY (MeTakAaccy).



ObbEK bl B SELF

Kak meyaTtaTtb 0ObeKTbl

Kak CKAAAbIBATb TOYKM




e B Self ka)kaAbIM 0OBbEKT-TOUKA 3aAAET CBOM

GOPMaT, HO CCbIAAETCSA Ha APYrMe OObeKTbI-

DOAMTEAM, YTODbI 3aMMCTBOBATDL Y HUX
MOBEAEHME, ODLIEE AAST BCEX TOYEK.

» OObeKT, coaepKalpmm obliee NoBEAEHME, B
CBOIO OYEPEAb, CCbIAAETCS Ha Elle OAMH
OOBEKT, COAEDKALLMM MOBEAEHME BCEX
OOBEKTOB B CMCTEME. Y STOrO KOPHEBOTO
OObEKTA HET DOAMTEAS.



[TOPOXAEHNE
ObbEKTOB B SELF

KaK KAOHMPOBaTb OOBEKTHI

O6bekTy-nporoTuny point
oTrnpaBAfieTca coobuieHue clone




JAVASCRIPT

JS

* 1995 r. H3blk co3AaBaACS
AAS] TOAAEPKKM
AVMHAMUYECKMX CTPAHMLL B

bpay3epe Netscape

Navigator (npapoamTee

Mozilla Firefox).

* AMHaMMYecKasa TUnmsaums,
HACAEAOBAHME C MOMOLLBIO
MPOTOTUMNOB — BCE KaK Mbil
AIOOUIM.



http://javascript.ru/

const hibye = {
hi: function(name) { alert("Hi, " + name); },
bye: function(name) { alert("Bye, " + name); },

I

hibye.h1i('Oleg'); // Hi, Oleg
hibye.bye('Oleg'); // Bye, Oleg

hibye.hello = name => {
alert("Hello, " + name);

s

hibye.hello('0Oleg'); // Hello, Oleg

KAaccbl He HY>XHbl, 06BbEeKTbl PYAAT



function User(name, birthday) {
function calcAge() {
return new Date().getFullYear() - birthday.getFullYear();

¥

return {

sayH1() {
alert(name +

}
o

|

, age:" + calcAge());

¥

let user = User("John", new Date(2000,0,1));
user.sayHi1(); // John

PDYHKLIMA-KOHCTPYKTOP



e Co3paértcs HoBbI obbekT  function User(name) {
<{}> this.sayH1 = function() {

alert(name);
* Oyrkuma User sanyckaeTes o ;
B KOHTEKCTE (binding) 3TOro

O0ObeKTa, T.€. this yka3biBaeT 1let user = new User("John");
Ha Hero. user.sayHi1(); // John

* new User Bo3BpallaeT
CO3AAHHbIM OOBEKT MOCAE
Bbi3oBa User.

McnoAb30BaHMe hew



function User(name, birthday) {
this._name = name;
this._birthday = birthday;

¥

User.prototype._calcAge = function() {
return new Date().getFullYear() - this._birthday.getFullYear();

b ;

User.prototype.sayHi = function() {
alert(this._name + ', age:' + this._calcAge());

e

let user = new User("John", new Date(2000,0,1));
user.sayHi(); // John

McnoAb3oBaHUe NPOTOTUINOB



CIPYRTYPA ObbEKTOB

.

_birthday Date(...) prototype —) Function

user User User.prototype

name “John”




function Mister(name, birthday) {
User.call(this, name, birthday);

¥

Mister.prototy
Mister.prototy
Mister.prototy

alert('Mr. '

¥

pe = Object.create(User.prototype);
pe.constructor = Mister;

ne.sayH1 = function() {
+ this._name + ', age:' + this._calcAge());

let mister = new Mister("John", new Date(2000,0,1));

mister.sayH1()

; // John

HacAepAOBaHMe



_hame “John”
_birthday Date(...)
__proto___
mister
_hame “John”
_birthday Date(...)

__proto___

user

\_*

\?

“Mister” constructor

prototype —) Function

__proto___ Function __proto___

i

Mister Mister.prototype

P

rototype — calcAge Function
P YP _ g

User User.prototype



RUBY

e 1995

N ,A,I/IHaMI/MGCKaFI TUNN3aLINA,
CMCTEMA KAACCOB,

3aMMCTBOBaHHasa y Smalltalk

* Ruby ~= Per| + Smalltalk.
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require 'date'

class User
def initialize(name, birthday)
@name, @birthday = name, birthday

end
def say_hi
puts "#{@name}, age: #{age}"
end
protected
def age
Date.today.year - @birthday.year
end
end

class Mister < User

def say_ht
puts "Mr. #{@name}, age: #{age}"
end
end

user = User.new('John', Date.new(2000, 1, 1))
user.say_hi

mister = Mister.new('John', Date.new(2000, 1, 1))
mister.say_hi



sum = 0

1.upto(7) do |11
puts 1
sum += 1

end

puts sum (1..100).
select { 11|l 1.0dd? }.

take(9).
inject(@) { Is, 1| s + 1%2 }

BAOKM (peaAmn3aumsa 3aMbiKaHUN)



class Integer
def 1terate(arg)
self.times do
arg = yleld arg
end

arg
end

end

puts 10.1terate(@) { Ixl x + 1 }

‘“Reopening a class”



module RoundHelpers
def area
Math: :PI * radius**2
end

def perimeter
2 * Math::PI * radius
end
end

class Circle < Shape

# ...

include RoundHelpers
end

class RoundButton < Button
#o...
include RoundHelpers

end

Mixin



array = [1, 2, 3]
class <<array
def foo
puts "Foo!"
end
end

array.foo
#=> Foo!

1, 2, 3].foo

#=> NoMethodError:

undefined method foo' for [1, 2, 3]:Array

«Singletony»



1991 T

AMHaMmyeckasa TUnmsawms
1 AVICTIETUYEPM3ALIMS.

«I IpaBMAbHbBIM JavaScript. a p LJ t h O n

ECcTb KAQCChl U
MHOXXeCTBeHHOoe
HaCAEAOBaHME.
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from datetime 1import date

class User:
def __init__(self, name, birthday):
self.name = name
self.birthday = birthday

def sayhi(self):
print("{}, age: {:".format(self.name, self.age()))

def age(self):
return date.today().year - self.birthday.year

user = User("John", date(2000, 1, 1))
user.sayhi()

class Mister(User):
def sayhi(self):
print("Mr. {}, age: {}".format(self.name, self.age()))

mister = Mister("John", date(2000, 1, 1))
mister.sayhi()



AYTO TAM
B CTATUVNMECKMX A3bIKAX!



» 2009 r. (Google)

» «CoBpeMeHHbIn C».
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func main() {
birthday := time.Date(2000, time.January, 1,
0, 0, 0, 0, time.UTC)

u := User{
Name : "John",
Birthday: birthday,
package main }
u.SayH1()
import (
“fmt” m := Mister{
“time” User{
), Name : "John",
Birthday: birthday,
type User struct { 3,
Name string 1
} Birthday time.Time m.SayHi ()
¥

o ———————— T

func (Cu User) SayHi() {
fmt.Printf("%s, age: %d\n", u.Name, u.CalcAge())

}

func (u User) CalcAge() int {
return time.Now().Year() - u.Birthday.Year()

b
type Mister struct {
User
b
HeBuptyaAbHoOe€
func (m Mister) SayHi1() {
fmt.Printf("Mr. %s, age: %d\n", m.Name, m.CalcAge()) HaCAeAOBaH“e

}



type Greeter interface {
SayH1()
3

func main() {
birthday := time.Date(2000,
0, 0, 0, 0, time.UTC)
greeters := []Greeter{
User{
Name : "John",
Birthday: birthday,
I
Mister{
User{
Name: "John",
Birthday: birthday,

fy
¥
¥

for _, g
g.SayH1()
¥
¥

range greeters {

time.January, 1,

PeaAunsaumsa
MHTepdenca



HacaeaoBaHME

HacaepoBaHME HacaeaoBaHME
MHTEPDEMCca pDeaAM3aLM

B Go ncnoAb3yeTcA

B GO AOCTATOYHO peaAr3oBaThb KOMMO3MUMS CTPYKTYP.

BCE METOAbBI MHTEpPDEMCA. MeToAbl MOAYYalOTCA
HEBMPTYAAbHbIE.



O HACAEAOBAHNI ...

OaAHaXABI 8 Y4aCTBOBaA BO BCTPEYUE FPYMibl MOAb30BATEAEN Java, rae AKenmc
[ OCAMHI (cO3paTEAD Java) ObIA BEAYLLIMM CMIMKEPOM. Koraa AEAO AOLIAO AO
OTBETOB Ha BOMPOChI, KTO-TO CMPOCUA: KECAM Dbl Bbl CEMYAC 3aHOBO CO3AABAAM
Java, uTo Bbl Bbl cA€AAAM MHAYE!. [ OCAMHE OTBETUA: «H Obl BBIKMHYA KAQCChI.

Koraa cMex yTumx, OH OOBACHUA, UTO NMPOBAEMOM DbIAM HE KAACChl Kak TaKOBbIE,
a HaCAeAOBaHMeE peaAm3aLmn (KAlUYeBOE CAOBO extends). HacaepoBaHME
MHTEPGOEnca (implements) SBASETCS NPEANOUTUTEABHBIM. BaM CAEAYET MO
BO3MOXHOCTM M30eraTb HACAEAOBAHWUSA peaAm3aLmm.

AmeH [onyb. «l loyeMy extends — 3mo 3A02
lavaWorld, 2003 T.
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https://www.javaworld.com/article/2073649/core-java/why-extends-is-evil.html
https://www.javaworld.com/article/2073649/core-java/why-extends-is-evil.html

* |/I3HaYaAbHO CO3AABAACS KaK

RUST

» 2010 r. (Mozllla Research)

3ameHa C++ And
Da3pabOTKM ABMXKA
bpay3epa Mozilla.
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extern crate chrono; fn main() {
let user = User {
use chrono: :prelude: :*; name: "John".to_string(),
birthday: NaiveDate: :from_ymd(2000, 1, 1),

fn calc_age(date: &NaiveDate) -> 132 { };

Utc: :now().year() - date.year()
} let mister = Mister {

name: "John".to_string(),

trait Greet { birthday: NaiveDate::from_ymd(2000, 1, 1),

fn say_hi(&self); };
ks

let v: Vec<&Greet> = vec![&user, &mister];

struct User { for u in v.iter(Q) {

name: String, u.say_hiQ);

birthday: NaiveDate, 1
¥ }

impl Greet for User {
fn say_hi(&self) {

println!("{}, age: {}", self.name, calc_age(&self.birthday));

¥
¥

struct Mister {
name: String,
birthday: NaiveDate,

}

impl Greet for Mister {
fn say_hi(&self) {
println!("Mr. {}, age: {}", self.name, calc_age(&self.birthday));

¥



