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[1lpumep npo Int...

>>> two = 2 #1

>>> type(two)

<type 'int'> #2

>>> type(type(two))
<type 'type'> #3

>>> type(two) .__bases__
(<type 'object'>,) #4
>>> dir(two) #5

['f_abs__', '"__add__', '_and__', '__class__"', '_cmp_"', '__coerce__",
'_delattr__', '__div_', '__divmod_', '__doc__"', '__float_',
'__floordiv__', '_format_', '__getattribute__', '__getnewargs__"',
'_hash__"', '"_hex_"', '"_index__', '_init__', '_int_', '__invert_',
'_long__"', '"__lIshift__', '"_mod__', '_mul__', '_neg__"', '_new__',
'_nonzero__', '_oct__', '_or__', '_pos__', '_pow__', '"__radd__"',
'_rand_', '_rdiv_', '__rdivmod__', '__reduce__', '_ _reduce_ex__"',
'_repr__', '_rfloordiv__"', '_rilshift__', '_rmod__"', '__rmul__",

' ror__', '_rpow__', '_rrshift__"', '_rshift__"', '__rsub__",
'__rtruediv_', '_rxor_"', '__setattr__', '__sizeof_ ', '__str_ "',
'_sub_"', '"__subclasshook__', '_ truediv_', '__trunc__', '__xor__"',
‘conjugate', 'denominator', 'imag', 'numerator', ‘real']



[lepBoe npaBusio Python OOIT

e FeEeERTE AP RPyEReR OOH

* Bce obbekT!
* «ObbeKTbI» XPaAHAT CCbIIKY Ha CBOW K1acc __class__




Hayasno




Kypuubl n auua...

>>> object
<type 'object'>
>>> type

<type 'type'>
>>> type(object)
<type 'type'>
>>> object.__class__
<type 'type'>

>>> object.__bases__

O R ——
>>> type.__class__
<type 'type'>

>>> type.__bases__
(<type 'object'>,)




Object & type

ObbekTbl object n type aBastoTca 6a3oBbiMuM B A3bike Python.
Ncxops u3 npesblayLLero SKCnepuMeHTa, MOXHO MOCTPOUTb AMarpaMmMy OTHOLLEHUN MEXAY HUMM.

S
type of all types - | base of all other types
Lo

_— -




Ob6bekTbl-TUMNbLI

[1poA0/IKMM IKCMEPUMEHTBI:

>>> isinstance(object, object)

True

>>> isinstance(type, object)

True

ObbexTbl Object n type - 370 06beKkThI-TMNBI B A3bIKE Python.
JTO O3HA4aeT, uUTo

* OHM MOTYT NPeACTaBAATb abCTpaKTHbIE TUMbI AaHHbIX B TPOrpamMMe;
* OHM MOTYT BbITb YHaC/1e4,0BaHbI APYrMmMu ob6bekTamu;

* MOXXHO CO3/,aBaTb UX 3K3eMMASPbI;

* TMnom ntoboro obvekTa-TUNa ABAseTCA <type 'type'>;

* OZHW VX HA3bIBAOT TUNAMMU, APYrMe - KN1accaMu.



BTopoe npaBuno

e FeEeERTE AP RPyEReR OOH

* Class is Type is Class

* Type Or Non-type Test Rule

If an object is an instance of <type 'type'>, then it is a type. Otherwise, it is not a type.




BCTpoeHHble TUnbl

>>> list

<type 'list'>

>>> list.__class__
<type 'type'>

>>> list.__bases__
(<type 'object's,)
>>> tuple.__class__, tuple.__bases__
(<type 'type'>, (<type 'object'>,))
>>> dict.__class__, dict.__bases_
(<type 'type'>, (<type 'object'>,))

>>> mylist = [1,2,3]
>>> mylist.__class__ o
<type 'list'>




/lnarpamMmma TUMNoOB
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[lonb30BaTeNbCKMe TUnMbI

class New:
pass
new = New()
>>> type(new)
<class '_main__.New'>
>>> type(New)
<type 'type'>




Zlnarpamma TUMNoOB
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MHCTaHuMpoBaHue

* Kak Python Ha camom aene co3gaeTt 0bbeKkThI?

[1pn BbI3OBe a = A()...

* BbI3bIBaeTcA MeToZ _ call__ obbekTa-knacca A, KOTOpbIU
* BbI3blBaeT __new__ U __Init__ knacca-npegka A

* Ho oTKkyZa OH 3TO 3HaeT???

* [MoTomy uto __call__ 6bepetca ns type(A)



* A MOXHO 4TOb6bI OH Bpanca ns gpyroro mecra?

[la. MeTaknaccol




MeTaksiaccbl. HaHO-BBeAeHUe

XOTUM:

class Man(object):
pPass
>>> me = ManCheight = 180, weight = 80)
Traceback (most recent call last):
File "<stdin>", 1line 20, 1n <module>

TypeError: object.__new__() takes no
parameters



MeTaksiaccbl. HaHO-BBeAeHUe

class AttributeInitType(type):
def _call__(self, *args, **kwargs):
obj = type.__call__(self, *args)
# pobaBuM eMy nepenaHHble B BbiI30OBE aApPrymMeHTbl B KayecTBe aTpubyToB.
for name 1in kwargs:
setattr(obj, name, kwargs[name])
# BepHeM roTOBbIN 0OBLEKT
return obj

class Man(object):
__metaclass__ = AttributeInitType

>>>me = Man(height = 180, weigth = 80)
>>>print(me.height)
180






Y10 3T10?

def makebold(fn):
def wrapped():
return "<b>" + fn(O) + "</b>"
return wrapped

def makeitalic(fn):

def wrapped():
return "<i>" + fnO + "</i>"

return wrapped

@makebold
@makeitalic
def hello():
return "hello world"

print hello() ## Bbl



YTO HY>KHO MOHUMAaTb

* QyHKLMSA — 0bbekT
* Ero Mo>xHO BO3BpaLLaTb, XPaHUTb HA HEro CCbINIKY, MepeAaBaTb U T.A4.

def talk():
def whisper(word="ga"):

return word.lower()+"...";

return whisper

foo = talk()
foo(*"Mama")



[ekopaTop - 3TO (QyHKUMA, oxupawwasa APYIYID (QyHKUUIO B Ka4yecTBe
napameTpa. BHyTpu ceba pgekopaTop onpeaenseT GyHKUuo-"obEpTKy". OHa

byseT o0bEpHyTa BOKPYr AEKOPUPYEMOW, WUCMONHASA NMPOU3BOJIbHbIM KOA A0 U
nocsie Hee.

def my_shiny_new_decorator(a_function_to_decorate):
def the_wrapper_around_the_original_function():

# KOJZ, KOTOpPbIA Mbl XOTUM 3anyckaTb [0 BbiI30Ba OPUrMHANIbHOM (YHKLMM

print("g - koa, KOTOpbin OTpaboTaeT A0 BbiI3OBA (PYHKUUKN)
# BbI3OBEM caMy JAeKOopuUpyemyw GOYHKLUIO

a_function_to_decorate()

# KOJZ, KOTOpPbIA Mbl XOTUM 3anyckaTb MOCJIE Bbi30Ba OPUIrMHANBHOW (DYHKLUK

print("A a - koa, cpabaTbiBawwmn nocne)

# Tenepb, BepHEM (GYHKUMIO-0OEPTKY, KOTOpas COAepXUT B cebe aekopupyemyiw GYHKLUMIO, U KOJ, KOTOPLIA HEeobxoaumo
BbINO/IHUTbL A0 M Mocie.

return the_wrapper_around_the_original_function



NMpeACTaBUM Tenepb, YTO Y HAaC e€CTb (PYHKLMA, KOTOPYH Mbl HE MNJaHUPYEM
bonblle TporaThb.
def a_alone_function():

print("4 npocTtada QyHKuUMs, Tbl HE MNOCMeellb MeHA U3MEeHATb?..")

a_alone_function()
# BbiBegeT: 4 npocTtas (YHKUUA, Tbl HE MOCMeellb MEeHSi U3MEeHATb?..

OAHAKO, 4YTObObl M3MEHUTb eEé noBejeHMe, Mbl MOXEeM J[AeKOpupoBaTb €€, TO ecCTb
NPOCTO nepejaTb JMAeKopaTopy, KOTOpbiM obepHEeT WUCXOAHYHW GYHKUMO B Jbou
KOJ,, KOTOpbIM HaM noTpebyeTcsA, U BEPHET HOBYW, [OTOBYW K WCMNO/b30BaHUIO
GYHKLMIO:

a_alone_function_decorated = my_shiny_new_decorator(a_alone_function)
a_alone_function_decorated()
BblBEJET:

A - KOoJA, KOTOpbiM oTpaboTaeTr
g npocTtaa (yHKUUA,
A A - Koja, cpabart




[louTn gekTopaTopbl

a_alone_function = my_shiny_new_decorator(a_alone_function)
a_alone_function()

@my_shiny_new_decorator - 3TO CUMHTAaKCUYECKMU caxap ANA
a_alone_function = my_shiny_new_decorator(a_alone_function)




/lekopaTtopbl

def bread(func):
def wrapper():

Jgllhe s/ ====== \>"
func()
print "<\ />"

return wrapper

def ingredients(func):
def wrapper():
print "#nomuaopbi#

func(
return wrapper

def sandwich(food="--BeTunHa--"):
print(food)

sandwich = bread(ingredients(sandwich))
sandwich()

#noMnaopbl#
--BeTYMHA--

<\ />

H H HH




JekopaTtopbl

def bread(func):

pr..l I’lt ll</ ______ \>||
func(
pr..l I’lt Il<\ />||

return wrapper

def ingredients(func):
def wrapper(Q):
print "#nomuaopbi#"
func
return wrapper

@bread

@ingredients

def sandwich(food="--BeTumHa--"):
print(food)

[lopsagok ae



/lekopaTtopbl

Bce pekopatopbl, KOTOpble Mbl A0 3TOFO pacCMaTpUBaAM He UMenu
OAHOrO OYeHb BAXHOrO (QYHKLMOHAaNA — nepesayn aprymMeHTOoB
AeKopupyeMoun GyHKL UK.




[lepesavya napamMeTpoB

def a_decorator_passing_arguments(func):
def a_wrapper (arga, arg2): # aprymeHTbl NpnbbIBaOT OTCIOAA
print("CmoTpu, yTo A nonyuwna:", argi, argz)
func (arga, arg2)
return a_wrapper

@a_decorator_passing_arguments
def print_full_name(first_name, last_name):
print("MeHs 30ByT", first_name, last_name)

print_full_name("Anekcanap", "OmenbyeHko")
# CmoTpwu, uto g nonyumn: AnekcaHap OmenbyeHKo
# MeHsa 308yT AnekcaHap OmenbyeHKo



/lekopnpoBaHue MeToA 0B

* To e caMmoe 4To 1 GYHKLMM, HO NepBbIK NapameTp self

def women_decorator(method_to_decorate):
def wrapper(self, lie):
lie =lie -3
return method_to_decorate(self, lie)
return wrapper

class Lucy(object):
def __init__(self):
self.age =32

@women_decorator
def sayYourAge(self, lie):
print("MHe %s, a Tbl 661 ckonbko Aan?" % (self.age + lie))

>>> | =Lucy()
>>> |.sayYourAge(-3)



Dabpurka AeKopaTOpOB

def decorator_maker():
print(“magic!*)
def my_decorator(func):
print(“I am decorator”)
def wrapped():
print (“wrapper")
return func()
print(“Return”)
return wrapped
print(“Return decorator”)
return my_decorator

new_decorator = decorator_maker()
# Magic
# Return decorator
def decorated_function():

print(“Function”)
decorated_function = new_decorator(decorated_f
# I am decorator
# Return
decorated_function()
# Wrapper -
# Function




Dabpurka AeKopaTOpOB

def decorator_maker():
print(“magic!*)
def my_decorator(func):
print(“I am decorator”)
def wrapped():
print (“wrapper")
return func()
print(“Return”)
return wrapped
print(“Return decorator”)
return my_decorator

def decorated_function():

print(“Function”)
decorated_function = decorator_maker() (decorated_function)
decorated_function()




Dabpurka AeKopaTOpOB

def decorator_maker():
print(“magic!*)
def my_decorator(func):
print(“I am decorator”)
def wrapped():
print (“wrapper")
return func()
print(“Return”)
return wrapped
print(“Return decorator”)
return my_decorator

@decorator_maker ()
def decorated_function():
print(“Function”)




Dabpurka AeKopaTOpOB

def decorator_maker(argl, arg2):
print(“mMagic!“ + argl + arg2)
def my_decorator(func):
print(“I am decorator”)
def wrapped():
print (“wrapper® + argl)
return func(Q
print(“Return”)
return wrapped
print(“Return decorator”)
return my_decorator

@decorator_maker(“mama”, “Papa”)
def decorated_function():
print(“Function”)

>>> decorated_function()
#Wrapper Mama
#Function



