OO6BbEeKTHO-
OPUMEHTMPOBAHHOE
nporpaMmmrpoBaHme
Ha python



Bce oaHHble npeacTaBnsaTCcA obbekTamu

[porpamma sBnseTcs Habopom
B3aMMOENCTBYOLLMX OO BEKTOB, NOChINaroLLnX

OpYr Apyry coobLleHust
Kaxkabii 0ObekT MMeeT COOCTBEHHYIO YacTb

NnamsaTU U MOXET MMETb B cOCTaBe apyrue
00BEeKTHI

Kaxxablh 00bEeKT uMeeT Tun

OO0OBbeKThI OA4HOro Thna MoryT npyuHNMMaTb O4HU U
TEe Xe COO6LIJ,eHI/1$I (I/I BbINOJTHATE OOHU U Te XKe
OENCTBUA)

Abcmpakuus, UHKancynayusa, nonumMmopgusm, HacrnedogaHue



class ums_knacca (Hagknacc1, Hagknacc?, ...):
# onpedeneHus ampubymos u Memodos Knacca

Y knacca moryT ObITh 6a30Bble (POAUTENBCKUE) Knacchl (Hagknacebl),
KOTOpble (ECNM OHU ECTb) YKa3biBAKOTCH B CKOOKAX Nocne NMeHu

onpeagendaemoro Krnacca.

MuHMManbHO BO3MOXHOE ONpeaeneHne knacca BolrmaanT Tak:
class A:
pass



OnpegeneHne metoga m1 knacca A:
class A:
def mi(self, X):
# 6710k k0oOa memoda

ObbasneHue nonga (atpubyTta/cBonUcTBaA) KNnacca A:
class A:
attr1 =2 *2

B lNuToHe knacc He g9BnsaeTcd Y4eM-TO cTaTU4YecKm rnocrne
onpegeneHns, noaTomy gobaBuTb aTpubyTbl MOXXHO U NMocrne
obbaABNeHnsa Knacca:

class A:
pass

def myMethod(self, x):
return x * X

A.m1 = myMethod

Aattr1 =2*2



class Point:
def _init_ (self, x,y, 2):
self.coord = (X, y, 2)
def _repr_ (self):
return "Point(%s, %s, %s)" % self.coord

p = Point(0.0, 1.0, 0.0)

p
>> Point(0.0, 1.0, 0.0)



class Line:
def _init_ (self, p1, p2):
self.line = (p1, p2)
def del (self):
print "Yoanaetca nuHusg %s - %s" % self line

| = Line((0.0, 1.0), (0.0, 2.0))
del |
>> Ypnangetca nuHuga (0.0, 1.0) - (0.0, 2.0)

- B python peannioBaHo aBToMaTU4eCcKoe ynpaBieHne NamsaTbio
(garbage collector);

- HeobpaboTaHHble B AECTPYKTOPE UCKMIOYEHNSI UTHOPUPYHOTCSA.



MeToabl N faHHble 06beKTa AOCTYMHbI Yepes ero aTpubyThbl:

« _attribute # veToq He npeaHa3HaveH ANa UCMofb30BaHUA
BHE MeTOoAOB Krnacca (Mnu BHe YHKUUM 1N KNaccoB
MOZYNSA), ogHaKo, aTpubyT Bce-Taku AOCTYMNEH Mo 3ToMy
NMEHN

* _ attribute # aTpubyT nepectaeT ObITb AOCTYMNEH NO 3TOMY
NMEHN

* __Init__ # aTpubyT 4OCTYNEeH No CBOEMY UMEHU, HO €ro
NCMNONb30BaHNE 3ape3epBMpOoBaHO Ans crneunanbHbIX
aTpubyToB, USMEHSALLNX NoBeaeHNe obbekTa



_WMmaKnacca__UmsATpubyTta — [3Kk3eMnnsp Kakoro knaccal__atpubyr
class parent(object):
def __init__ (self):
self. _f=2
def get(self).return self. _f
class child(parent):
def __init__ (self):
self.  f=1
parent.__init__ (self)
def cget(self).return self. _f

¢ = child()

c.get()

S>>

c.cget()

>51

c._ dict

>>{ child_f:1," parent_ f: 2} # Ha camom gene y obbekra "c" ABa
pasHbiX aTpubyTa



*  npaMoun gocTtyn
print a.x
* C Ucnonb3oBaHWEM crieyuanbHbiX MeTodoB (getter, setter)
class A(object):
def __init_ (self, x):
self. x=x
def getx(self):
return self._x
def setx(self, value):
self. x = value
def delx(self):
del self._x
X = property(getx, setx, delx, "Csoncteo x)
print a.x
ax=>5



AOCTYyN Ha 3Tane UCNonHeHna => B python BCe MeTObl BUPTYyalibHblE

class Parent(object):
def isParOrPChild(self) :
return True
def who(self) :
return 'parent’
class Child(Parent):
def who(self):
return 'child’
X = Parent()
x.who(), x.isParOrPChild()
>> (‘parent’, True)
x = Child()
x.who(), x.isParOrPChild()
>> (‘child’, True)



» Signature-oriented polymorfism

* FBHO yKasaB MMsA Knacca, MOXXHO obpaTuUTbCA K MeToay
poauTens (Kkak Bnpo4vem un nobdoro gpyroro odovekTa).

class Child(Parent):
def __init__ (self):
Parent.__init__ (self)

« B obLuem crnyyae Ansa nonyyeHus knacca-npegka
MPUMeEHSAETCA PYHKLUNSA super.

class Child(Parent):
def __init__ (self):
super(Child, self). __init__ (self)




class abstobj(object):
def abstmeth(self):

raise NotimplementedError('Method
abstobj.abstmeth is pure virtual’)

abstobj().abstmeth()

>> Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 2, in method

NotimplementedError: Method abstobj.abstmeth is pure
virtual



aveHeHne aTpubyta _ class__:
¢ = child()

c.val=10

c.who()

>> 'child’
c.__class__ = parent
c.who()

>> 'parent’

c.val

>> 10



>>> class Point:
def __init_ (self, x =0,y = 0):

self.x = x
selfy=y
def __add__ (self, point):
return Point( self.x+point.x, self.y+point.y )
def __repr__ (self):
return str(self.x) +
>>> g = Point(1,2)
>>> b = Point(3,4)
>>> print(a+b)
46

+ str(self.y);



class Par1(object):
def name1(self): return 'Par1’
class Par2(object):
def name2(self): return 'Par2’
class Child(Par1, Par2): # cozdadum knacc,
# Hacniedyrowud Par1, Par2 (u,
# ornocpedosaHHO, object)
pass
x = Child()
X.name1(), x.name2()
>> 'Par1''Par2’



B Bepcusax go 2.2:

®HEeBO3MOXXHO HacnegoBaTb BCTPOEHHbIE Kacchl U Knacchbl
N3 MoAaynen paclmnpeHns;

ecpoicTBa (property) He BblAENANNCH ABHO;

octc

HauyuHas ¢ 2.2:
nBe oOBbEKTHbIE MOAENN: «KITaCcCUYECKME» TUMbI U
«HOBbIE»



Co3gaHne «HOBOro» U «CTaporo» Kriacca.

class OldStyleClass:pass # k/racc "cmapozo” muna
class NewStyleClass(object):pass # v "Hosoz0"

Bce CTaHOapTHbIE KilaCCbl — KIlaCCbl «HOBOIo» TuUra.

B Bepcun Python3000 nogoepxka «CTapbix» KnaccoB Obina
yaaneHa.



CuHTakcuc
® aHanormyeH pyHKUNAM,
® nepsbl NnapameTp self.

class MyClass(object):
def mymethod(self, X):
return x == self._X



MynbTUMETOA - MEXaHU3M, MO3BONAKOLLMIA BbIOpaTh OAHY U3
HEeCKONbKUX OYHKUMA B 3aBUCUMOCTIN OT ANHAMUYECKUX
TUNOB UM 3HAYEHUN apryMEHTOB.

[Npumep:

import operator as op

print op.add(2, 2), op.add(2.0, 2), op.add(2, 2.0), op.add(2j, 2)
>>44.04.0 (2+2)




BHnMmaHue!

* Cenyac HY>KHO

« DTN QOMaLUHWE 3adaHUS
 [IPOCMOTPETDB

* N kTo CMOXET 8binonHums
 Mbl 311 3agaHus

« PASBEPEM

* Ha NnocreayrLwmnx ypokax




[Mpumep onpeaeneHHbIX nonb3oBaTenemMm MynbTMMETO40B

@multimethod(Asteroid, Asteroid)
def collide(a, b):
"""Behavior when asteroid hits asteroid™
# ornpederieHo Hosoe rnosedeHue
@multimethod(Asteroid, Spaceship)
def collide(a, b):
"""Behavior when asteroid hits spaceship
# orpederieHo Ho8oe rnosedeHue

# orpeoderniseM Opyaue MyribmumMmemoosbi..



MaTtpuupbl:
® Cospgatb Kknacc matpuy 3x3
® Co3paTb Knacc TpexXMepPHbIX BEKTOPOB.

® CosaaTtb HacneaHuka Kracca MaTpul, — Kracc maTpul

noBopoTa BOKpYr ocu Z.
® [leperpysnTb onepawLuu:

CrnioxeHuna matpuu

YMHOXeHUs MaTpuL, Ha YNCno

YMHOXEHUS MaTpuLlbl Ha BEKTOP
YMHOXEHUS MaTpuLlbl Ha ApYryto maTpuly
Basatna obpatHon matpuubl (onepauuto ~ )



MaLUUHKK:

Hanucatb 6a30BbIv knacc Car, B KOTOPOM onpeaeneH Metoa
who, BbIBOAALLWIA Ha 3KkpaH pasy «[puBET S MALLMHKO»

Cospatb ABa nponssoaHbIX knacca DriftCar u Bulldozer,
BbIBOAALLMX MPU BbI30BE MeToAa Who tpasbl «f cynep
MaLLUHKa» 1 «A g bynbaosep :(», COOTBETCTBEHHO.

Co3patb 00BEKTHI BCEX BbILIENEPEUYNCTIEHHBIX TUMOB 1 BbI3BATL
y HUX MeTog who().



Ba3a OaHHbIX:
3afaH hann ycnesaemMocTu CTYAEHTOB crieyroLlero smaa:
4
Bacsa lNynkuH: 33352 1
[NeTa BaceukuH: 2 3 1
Anekcanapo Oenb-MNMbepo: 4 1 5
PobuH BaH [epcu: 2 2 2

TpebyeTca co3aaTb Knacc CTyAeHTa, XpaHAaLwmmn Habop oLEeHOK.
Y gaHHOro Knacca gofmkHa 0blTb BO3MOXHOCTb:

® BbLIBOAUTL CeOS ¢ NOMOLLLI KoMaHabl print B hopmaTte
YKa3aHHOM BblLLE.

® CuyuTtaTb cpegHun bann
® [lobaBnATb HOBbIE OLIEHKU
® KOHCTPYKTOp Ha BXOA AOSMKEH NpuHUMaTh numa CTyaeHTa



Takxe TpebyeTcs HanucaTb Knacc 6a3bl JaHHbIX.
KOHCTpPYKTOp 3TOro Kracca Ha Bxoa npuHUMaeT umMs
danna, nocrne 4yero 3arpyxaet BCH0 UHpOpMaLUIO U3
danna, cosgaBas Habop o6bLeKkToB TUNa CTyOeHT.

[domxkHa ObITb NpeaycMoTpeHa BO3MOXHOCTb AJobaBneHus,
yOaneHus CTyOeHTOB, a TakKe BO3MOXHOCTb BbiBOAA
Bceu 6a3bl AaHHbIX B haun.

[omxeH ObITb HanNUcCaH MeTo 4, NO3BONSAKOLWUN HaXoOUTb
CTyAeHTa C HauBbICLLUM CpeeHUM Gannom.






CIMACUBO
3A
‘BHAMAHWE






