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ÎÎÏ

Îáúåêòíî-îðèåíòèðîâàííîå ïðîãðàììèðîâàíèå (ÎÎÏ) �
ïàðàäèãìà ïðîãðàììèðîâàíèÿ, â êîòîðîé îñíîâíûìè
êîíöåïöèÿìè ÿâëÿþòñÿ ïîíÿòèÿ îáúåêòîâ è êëàññîâ.

Êëàññ � ýòî òèï, îïèñûâàþùèé óñòðîéñòâî îáúåêòîâ.

Îáúåêò � ñóùíîñòü êëàññà.
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Ïðèìåð êëàññà ñ ìåòîäàìè

1 class Car(object):

2 def brake(self):

3 print ' Brakes '

4

5 def accelerate(self):

6 print ' Accelerating '

7

8 my_car = Car()

9 my_car.accelerate()

10 my_car.accelerate()

11 my_car.brake()
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Ïðèìåð âñòðîåííûõ êëàññîâ

Âñå áàçîâûå ýëåìåíòû (ñòðîêè, ñëîâàðè, ÷èñëà, ôóíêöèè) â
Python � òîæå îáúåêòû.

1 x = math.sqrt(2.0)

2 print x.as_integer_ratio()

3 # (6369051672525773L, 4503599627370496L)

4

5 s = ' Hello world '

6 print s.split( ' o ' )

7 # ['Hell', ' w', 'rld']
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Ñâîéñòâà

1 class Car(object):

2 speed = 0

3

4 def brake(self):

5 self.speed = 0

6

7 def accelerate(self):

8 self.speed += 10

9

10 c = Car() # c.speed == 0

11 c.accelerate() # c.speed == 10

12 c.accelerate() # c.speed == 20

13 c.brake() # c.speed == 0
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Private vs Public

Ñâîéñòâà, ñêðûòûå îò âíåøíåãî ìèðà (private) èìåíóþòñÿ ñ
äâóìÿ ïîä÷åðêèâàíèÿìè.

1 class Car(object):

2 speed = 0

3 __speed = 0

4

5 c = Car()

6 c.speed = 10 # OK

7 c.__speed = 10 # Error!
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Ñâîéñòâà

Âñå ñâîéñòâà äîëæíû áûòü private!

Âû íå ìîæåòå èçìåíèòü ñêîðîñòü ìàøèíû ñâîèì æåëàíèåì, íî
ìîæåòå íàæàòü íà ãàç èëè íà òîðìîç.
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Getters and Setters
Åñëè íóæíî èìåòü äîñòóï ê ñâîéñòâó, îïðåäåëèòå äëÿ íåãî
getter (accessor) è/èëè setter (mutator).

1 class Car(object):

2 __speed = 0

3 def get_speed(self):

4 return self.__speed

5 def set_speed(self, speed):

6 assert isinstance(speed, int)

7 self.__speed = min(speed, 200)

8

9 c = Car()

10 c.set_speed(60)

11 print c.get_speed()
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Getters and Setters

Óäîáíî òåì, ÷òî ëîãèêà ëîêàëèçóåòñÿ â îäíîì ìåñòå. Èíà÷å,
ïðèøëîñü áû òàê:

1 class Car(object):

2 speed = 0

3

4 c = Car()

5 c.speed = min(speed1, 200)

6 # ...

7 c.speed = min(speed2, 200)

8 # ...

9 c.speed = min(speed3, 200)

Ïðîãðàììèðîâàíèå, 2 àïðåëÿ 2010 Ñàíêò-Ïåòåðáóðãñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò



Êîíñòðóêòîð
Åñëè ïðè ñîçäàíèè îáúåêòà õî÷åòñÿ ïðîèçâîäèòü
èíèöèàëèçèðóþùèå äåéñòâèÿ, ïîìîæåò êîíñòðóêòîð:

1 class Car(object):

2 def __init__(self, car_type = ' truck ' ):

3 self.__type = car_type

4 self.__speed = 0

5 while True:

6 filename = random_string() + ' .log '

7 if not os.path.isfile(filename):

8 self.__logfile = open(filename, ' w ' )

9 break

10 c1 = Car()

11 c2 = Car( ' limousine ' )
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Ñâîéñòâà êëàññà è ñâîéñòâà îáúåêòà

1 class Car(object):

2 str = ' class string '

3 def __init__(self):

4 self.str = ' object string '

5

6 c = Car()

7 Car.str = ' new class string '

8 print c.str # object string

9 print Car.str # new class string

10 print c.__class__.str # new class string

11

12 print c.__dict__ # {'str': 'object string'}

13 print Car.__dict__ # ...

Ïðîãðàììèðîâàíèå, 2 àïðåëÿ 2010 Ñàíêò-Ïåòåðáóðãñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò



Ñáîðêà ìóñîðà

Óäàëÿòü îáúåêòû íå íàäî, îíè óäàëÿòñÿ ñàìè êîãäà ñòàíóò íå
íóæíû ïðîãðàììå (ïðîïàäóò âñå ññûëêè íà íèõ).

Åñëè õî÷åòñÿ ÷òî-òî çàêðûòü ïåðåä óäàëåíèåì, ïîìîæåò
äåñòðóêòîð:

1 class Car(object):

2

3 ...

4

5 def __del__(self):

6 self.__logfile.close()
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Ñòðîêîâîå ïðåäñòàâëåíèå

×òîáû îáúåêòû ìîãëè ñåáÿ ïå÷àòàòü, äîñòàòî÷íî îïðåäåëèòü
ìåòîä __str__:

1 class Car(object):

2 ...

3

4 def __str__(self):

5 return " Car with speed " + str(self.__speed)

6

7 c = Car()

8 print c
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Íàñëåäîâàíèå

Îäèí êëàññ ìîæåò ðàñøèðÿòü äðóãîé êëàññ.

1 class Limo(Car):

2 def __init__(self, color = ' black ' ):

3 self.__color = color

4 Car.__init__( ' limousine ' )

5

6 class Truck(Car):

7 def __init__(self):

8 Car.__init__( ' truck ' )

9

10 l = Limo()

11 t = Truck()
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Íàñëåäîâàíèå

Íàñëåäîâàíèå îòâå÷àåò íà âîïðîñ
”
ÿâëÿåòñÿ“.

Íàïðèìåð:
”
Ëèìóçèí ÿâëÿåòñÿ ìàøèíîé“.

Åñëè ó âàñ
”
Ìàøèíà ñîäåðæèò äâèãàòåëü“, òî òîãäà êëàññ

ìàøèíà äîëæíà ñîäåðæàòü ñâîéñòâî äâèãàòåëü, à íå
íàñëåäîâàòüñÿ îò íåãî.
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Ïîëèìîðôèçì

Ïîëèìîðôèçì - âçàèìîçàìåíÿåìîñòü îáúåêòîâ ñ îäèíàêîâûì
èíòåðôåéñîì.

1 a = (1, 2, 3)

2 b = [ ' a ' , ' b ' , ' c ' ]

3 c = {1 : ' hello ' , 2 : ' world ' }

4 ls = [a, b, c]

5 for x in ls:

6 print x[1],

7

8 # 2 b hello
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Ïîëèìîðôèçì

1 class Car(object):

2 def accelerate(self):

3 self.set_speed(self.get_speed() + 10)

4

5 class SportsCar(Car):

6 def accelerate(self):

7 self.set_speed(self.get_speed() + 20)

8

9 cars = [Car(), SportsCar(), Car()]

10 for car in cars:

11 car.accelerate()
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Duck Typing (Óòèíàÿ òèïèçàöèÿ)

Åñëè ÷òî-òî êðÿêàåò êàê óòêà, ïëàâàåò êàê óòêà è âûãëÿäèò
êàê óòêà, òî ýòî, âåðîÿòíî, óòêà è åñòü.

Â Python íåò èíòåðôåéñîâ êàê â Java, ïîýòîìó ïîëèìîðôèçìó
ïîäâåðæåíû âñå îáúåêòû ñ îäèíàêîâûìè ìåòîäàìè, íåçàâèñèìî
îò íàñëåäîâàíèÿ.
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Ïðèíöèïû ÎÎÏ

I Àáñòðàêöèÿ äàííûõ

I Èíêàïñóëÿöèÿ

I Íàñëåäîâàíèå

I Ïîëèìîðôèçì
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Ïîëåçíî çíàòü

Êëàññû � òîæå îáúåêòû!

Èõ ïðåäîê � êëàññ
”
òèï“.
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Ïîëåçíî çíàòü

1 class Car(object): pass

2 c = Car()

3

4 print c # <__main__.Car object at 0x0000000002086DA0>

5

6 print Car # <class '__main__.Car'>

7 print type(c) # <class '__main__.Car'>

8 print c.__class__ # <class '__main__.Car'>

9

10 print type(Car) # <type 'type'>

11 print type(type(c)) # <type 'type'>

12 print Car.__class__ # <type 'type'>

13

14 print Car.__bases__ # (<type 'object'>,)

15

16 print type(type(Car)) # <type 'type'>

17 print type(Car).__bases__ # (<type 'object'>,)
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Ïîëåçíûå ññûëêè

Python Programming/Object-oriented programming
http://en.wikibooks.org/wiki/Python_Programming/

Object-oriented_programming

Python Types and Objects
http://www.cafepy.com/article/python_types_and_objects

Python Attributes and Methods
http://www.cafepy.com/article/python_attributes_and_

methods/
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