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ChoHbT B cTaNATa

e /[lHec ce cy4mxa HAKaKBWM Hella CbC caunTa
o  CTpaHHU nmennu
o Hepab6oTtelln nnMHKOBe
o Jlnncealim peLleHns Ha NpeAn3BMKaTeNCTBOTO
o Jlnnceawim KOMeHTapw

e CUrypHoO ce 4yanTe KakBO TOYHO CTaHa?



baxme XaKkHaTu

E TOBa, KOETO HUM Ce 1CKa Aa KaXeM...




BcbluHocT...

BUKTOP

I'EOPI'A




[penu ToBa. HaKkonko uHTepecHu dakra 3a Snickers

e Snickers e KpbCTeH Ha eAVH OT KOHEeTe Ha Cb3aTennTe My
o Taka nuwe B MHTEPHEeT. 3Ha4u € UCTUHA.
EanH Snickers cbabpka 0kos10 2 ** 4 ¢bCTbKaA
LLlapkaTa B 4O/IHNA Kpal nABa OT KOHBeepHaTa JIeHTa, Ha KOATO Ce Npoun3BexaaT

e AKO HeXxHO noemete Snickers-a B YCTaTa C C WapKaTa Harope, MoXXeTe Aa yCeTuTe
BEHUTE MY MO €3MKa CA




Ko# ucka pa onura?

@(lambda spam: lambda: spam)
def eggs():
print('Moapbx mMu anuatal!')

eggs() # ?

eggs() # Bpbua thyHKuMATA eggs, HO He 9 M3BWKBA, T.e. HAMA HMKaKbB output

eggs() () # Axko s wmusBukaTe -> 'lMogpbk Mu anuata!'



Bropu onut

def spam(spam):

def spam():
return spam

return spam

@spam
def spam():

return spam

print(spam()) # ?

print(spam()) # <function spam.<locals>.spam at Ox0000025E63428720>
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OT upenHa rnegHa TOUKa

Pasbupanite ,3a NporpaMmmpaHeTo reHepasHo"

e A6cTpakuwms/ Abstraction
e EHkancynauwmsa/ Encapsulation
e MogaynapHoct/ Modularity



A6crpakuusa/ Abstraction

Haln-06L10, ama Hain-06LL0 Ka3aHo - Akcoma. Cnopej BUKMNeAns:

Abstraction in its main sense is a conceptual process by which general rules and concepts are
derived from the usage and classification of specific examples, literal ("real” or "concrete")
signifiers, first principles, or other methods. "An abstraction" is the product of this process—a
concept that acts as a super-categorical noun for all subordinate concepts, and connects any
related concepts as a group, field, or category.



A6crpakuusa/ Abstraction

B Hawwma cnyyai:

[...] a technique for managing complexity of computer systems. It works by establishing a level of
complexity on which a person interacts with the system, suppressing the more complex details
below the current level. The programmer works with an idealized interface (usually well defined)
and can add additional levels of functionality that would otherwise be too complex to handle.



Busyanex npumep

[ Animal




Enkancynaums/ Encapsulation

Encapsulation is the packing of data and functions into a single component.

NMa 1 apyr1 HaumHM 3a peannsnpaHe, Ho OOI e ganey Hal-NONYNSPHUAT.



Information Hiding

Abstraction and encapsulation are complementary concepts: abstraction focuses on the observable
behavior of an object... encapsulation focuses upon the implementation that gives rise to this

behavior... encapsulation is most often achieved through information hiding, which is the process
of hiding all of the secrets of object that do not contribute to its essential characteristics.



MopaynspHoct/ Modularity

MexaHV3bM 3@ OpraHu3npaHe Ha Cxo4Ha ormka paboTeLla BbpXy CBbpP3aHy BUAOBE AAHHMU,
06paboTBaLLla CXO4HW BUAOBE NPoLecH oT MoZennpaHns cBaT B J0b6pe 060cobeHn 1 ACHO
paszenieHy napyeTa OT KOAA HW.



Cera cepnosHo

PasbupaniTte ,KOHKpeTHO 3a python”

1. Bcunuko e obekT
2. 0O6ekTnTe ca OTBOPEHM
3. KnacoBeTe ca OTBOpPEHU

MNocnegHNTEe ABe C HAKOW MaJIKu YrOBOPKM, KOUTO 0bade psiaKko Lie BY MHTepecyBaT



ABGCONIOTHO BCMYKO € 00eKT... rofiiMa u3HeHaaa 3a Bac

>>> type(42)
<class 'int'>

>>> type([])
<class 'list'>

>>> type([]) is list
True

>>> type(list)
<class 'type'>

>>> type(list) is type
True



Nanu?

>>> type(type)

297

<class 'type'>




Knacose

KnacoBe ce cb3gaBart C kKto4oBaTa AyMa class, cnej KoeTo Bcska GpyHKLUS,
AedUHMpaHa B TAN0TO Ha Kaca, € MeToZ, a BCsika MPOMEH/INBa e Kac
NpoMeHnBa.



pumepeH Knac

class Vector:

def __init__(self, x, y):

self.x = x
self.y =y

spam = Vector(1.0, 1.0)

print(spam.x)

,KOHCTPYKTYypa"” ce ka3Ba __init__, TOV He BpbLUa
CTOMHOCT

[MbpPBUAT apryMeHT Ha MeToAuTe B/HAru e
WHCTaHLUMATA, BbPXY KOATO Ce U3BMKBAT, TON MOXe Ja
Ce Ka3Ba BCSAKak, HO BMHaru ce kasea self, nHaue
ryéouTte orpoMHu KonM4ecTBa TOUKU/KONernTe Bu Bu
MPa3AaT/HMUKOW He 1cka Aa CU Urpae C Bac B
NACBbYHMKA

ATpubyTnTe (,4neH-npoMeHNnBUTE"/, YneH-gaHHnTe")
He ce HYXAadaT OT Aekliapaumu (obekTuTe ca
OTBOpPEHN)
NHCcTaHUMpame Knac, KaTo ro ,1M3Bnkame” cbC
CbOTBETHUTE apryMeHTn, KOUTO o4akBa __init__
MeToZa My 1 KaTo pe3ynTaTt rnojayyaBame
HOBOKOHCTYPUPAHUSA 06eKT



3abenexka

,KOHCTPYKTOP" € AymMaTa, C KOSITO CTe CBUKHAAW, HO B C/ly4yast Aasey No-noAxoasila e
LMHNLUMANM3ATOR", KakTo CU INYM OT UMETO

Bbnpeku, ye npu MHCTaHUMpPaHe Ha 06eKT nojaBamMe apryMeHTUTe, KOUTO 04YaKBa
NHLKMANN3aTopa, TON He e NbPBUA METOJ, KOWTO Ce N3BKKBA B TO3M MOMEHT, HO 3acera He
BJlaramTe MHOIro M1Cb/1 B TOBA, MPOCTO ro ManTe npessus,



Mpumepen Knac 2

import math

class Vector:

def __init__(self, x, y): ..

def length(self):
return math.sqrt(self.x*x*2 + self.y*x%2)

spam = Vector(1.0, 2.0)

print(spam.length())

B meToaguTe aTpmnbytuTe
MOraT Aa ce A4OCTbMNBaT CaMo
npes self, HAMa HYKakBU
Marnyeckm NMNANLUTHA
scope-oBe

MeToguTe ce n3BMKBAT npes3
WHCTaHUMPaHWs 06ekT
0bekT.ume_Ha_meTopn()



Mpumepen Knac 3

class Vector:

1. coords e protected meTog,
2. OTHOBO, MeToaUTE Cce
def __init__(self, x, vy, z): .. N3BVKBAT BbPXY self
3. e BanugHo 1me 3a
NpOMeH/IBa

def coords(self):
return (self.x, self.y, self.z)

def length(self):
return sum(_ **x 2 for _ in self. coords()) ** 0.5



Private/ Protected

Kasaxme, ye knacoBeTe ca OTBOpeHW. ToBa LLe peye, Ye private n protected KOHLeNUMNTe He ca TOBA, 33
KOeTO CTe CBUKHanNuM Aa mmcaunte B e3nunm kato C++/Java/C#

OrpaHI/Il—IeHI/IFITa 3d 3Mos3BaHe Ha 3allnTeHn N YaCTHW MEeTOAN B K/TaCOBETE B Python € OTrOBOPHOCT Ha
nporpamMncTa, KOeTo Mo HMKakKbB Ha4NH He MpaBn XXNBOTa B MNO-TPYyAEH

MeToan/aTpnbyTn 3anoyBaLLM C _ Ca 3alUUTEHN, T.e. b1 cneaBano Aa ce Noa3BaT CaMo OT METOAM Ha Kiaca U
HacneAABaLLW ro K/lacoBe

MeTO,CI,I/I/anI/I6yTI/I 3anoyBawnm € __ Ca YaCTHU, T.e. 61 cnejBasio Aa ce nosi3Bat caMo OT MeTo4n Ha KJlaca

[ OCTaTbYHO OYEBUAHO €, @ B HAKOW MHOIO PeAKN C/lydan MOXe Aa Ce HaoOXW Te3n orpaHnYeHuns ja He ce
cnasaT



Unbound methods

vl = Vector(1.0, 2.0, 3.0) KoeTo moxe ga 6bae none3Ho 3a C/1IeAHOTO:
v2 = Vector(4.0, 5.0, 6.0) print(list(map(Vector.length, [vil, v2, v31)))
v3 = Vector(7.0, 8.0, 9.0)

print(Vector.length(vl)) # cbwoTto kato vl.length
print(Vector.length(v2)) # cbwoTto kato v2.length



(bcTOsIHME

Mutable vs. Immutable

e mutable ca 06eKkTn, KOUTO NPOMEHSAT BLTPELLUHOTO CU CbCTOSIHME BB BPEMETO
e immutable ca 06ekTn, KOUTO HNKOra He MPOMEHAT BbTPELLUHOTO CU CbCTOAHME

Hal-o6w,0 noBeyeTo 06ekTn B Python ca mutable, fokonkoTo e3mKka He HU 3abpaHsBa fa rn
NpoMeHsiMe

Kakso B Python 3Haewm, ye e immutable?



Mutation method

class Vector:

def __init__(self, x, vy, z): ..

def length(self): ..

def normalize(self):
length = self.length()
self.x /= length
self.y /= length
self.z /= length



Non-mutating method

class Vector:
def __init__(self, x, vy, z): ..
def length(self): ..

def normalized(self):
length = self.length()
return Vector(self.x / length,
self.y / length, self.z / length)



Normalize vs Normalized?

def normalize(self):

def

length = self.length()
self.x /= length
self.y /= length
self.z /= length

normalized(self):

return Vector(self.x / self.length(),
self.y / self.length(),
self.z / self.length())



CpaBHsiBaHe Ha 06ekTH

e MoxeTe aa npoBepuTe gann agBa class Vector:
o6eKTa ca paBHU NO CTONHOCT C
== def __init__(self, x, vy, z):

e MoxeTe Aa npoBepuTe Aanun Be self._coords = (x, y, z)
MMeHa coYyaTt KbM eUNH N CbLUMK
obekT C is def __eq__(self, other):
e MoxeTe aa npepedurHmnparte return self._coords == other._coords

PaBEHCTBOTO 3a 06eKTU OT

AajeH Knac c MeToja __eq._
e [lonogpasbupaHe, __eq__ e

NMMJeMeHTpaHa C 1s



Dunder methods a.k.a. “Magic methods”

Dunder (double under) meTogute B Python Hal-4yecTo npesaePpUHNpPAT HAKAKBB acnekT oT
noBejeHNeTo Ha 06eKTUTE HU.



ApuUTMeTHYHM onepaTopu

__add__(self, other) - self + other
__sub__(self, other) - self - other
__mul__(self, other) - self x other
__truediv__(self, other) - self / other
__floordiv__(self, other) - self // other
__mod__(self, other) - self % other
__Ishift__(self, other) - self << other
__rshift (self, other) - self >> other
__and__(self, other) - self & other
__xor__(self, other) - self ~ other
__or__(self, other) - self | other


https://blog.finxter.com/python-__lshift__/

[peobpasyBaHe A0 CTaHAAPTHU TUNOBE

_int_ (self) - int(obekT)

_ _float (self) - float(obekT)
__complex__(self) - complex(obekT)
_ _bool (self) - bool(obekT)



06exTH, KOMTO MOraT Aa 6bAaT U3BUKBAHM KATO DYHKLMM

MoxeTe fa geduHMpaTe noBeseHMe Ha 0b6eKkTuTe Cn, Korato 61BaT U3BNUKBAHM KaTO GYHKLMN

class Stamp:

def __init__(self, name):
self.name = name

def __call__(self, something):
print(£"{somethingt was stamped by iself.name}")

>>> stamp = Stamp("The government")
>>> stamp("That thing there")

That thing there was stamped by The government



getattr/setattr

>>> vl = Vector(1, 1, 1)
>>> getattr(vl, 'y')

1

>>> setattr(vl, 'z', 5)
>>> getattr(vl, 'z")

5



CratMuHu MeTOoaM

class Vector:
def __init__(self, x, vy, z): ..

@staticmethod
def from_list(numbers):
if len(numbers) != 3:
¥ error!

return Vector(numbers[0], numbers[1l], numbers[2])

v = Vector.from 1list([1, 2, 3])



Knacosu Mmetoau

class Countable:
_count =0

def init_ (self, data):
self.data = data
type(self).increase_count()

@classmethod
def increase_count(cls):
cls._count += 1

@classmethod
def decrease_count(cls):
cls. count -=1

MoxeTe aa n3noniseate 1 @classmethod,
3a @ NoflyymnTe K/laca oT KOMTO e U3BKMKaH
MeToa KaTo NbPBU apryMeHT



HNectpykTop

class Countable:
Korato o6ekT oT gajeH Tmn 6bAe cbbpaH oT

_count = 0 garbage collector-a, ce M3BVKBa HEroByis
def init_ (self, data): __del__ meToga.
self.data = data 3
type(self).increase_count() Tol He NpaBK TOBA, KOETO MpaBw
ecTpyktopa B C++, a HeLla OT No-BMCOKO
@classmethod ACCTRYKTOP H
def increase count(cls): HMBO, HaNpuUMep 3aTBapsA MPEXOBY BPb3KN
cls. count += 1 NN Garinose, N3npaLla CbobLeHna 40
HAKBAE, Ye HeLLOo e NMPUKIYUIO0 N NpoYee.
@classmethod a H P P
def decrease_count(cls):
cls. count -=1

def del (self):
type(self) .decrease_count()



Property Methods

import math

[lekopaTopbT
) @property
class Vector: MOXe Ce 13M0/13Ba 33
def __init__(self, x, y): . [la HakapaTe HAKOMN
c . MeTOo/ [ia Ce npecTpyBa
PLoperty Ha propert
def length(self): property

return math.sqrt(self.x*x*2 + self.y*%x2)
spam = Vector(1.0, 2.0)
print(spam.length)



Property Methods 2

e Ho MOXeM /i1 Aa NPOMeHNM CTOMHOCTTa Ha MeToJ, KOWTO Ce NMpecTpyBa Ha aTpnobyT?
e Ha nomoly naearT setter-ute



Property Methods 3

class Color: >>> red = Color([255, 0, 0])
def __init__(self, rghba): >>> red.rgha
self. _rgba = tuple(rgha)
(255, 0, 0)
@property
def rgba(self): >>> red.rgha = [127, 0, 0]

return self._rgha >>> red.rgha

@rgba.setter
def rgba(self, value):
self._rgba = tuple(value)

(127, 0, 0)



Vector Class again

def addition(a, b): 1.  ®yHKUMUTe ca
return Vector(a.x + b.x, a.y + b.y, a.z + b.z) MbPBOKIACHN 06eKTY

2. MeTtoauTte ca
aTpubyTV Ha Knaca

class Vectqrg 3. KnacoBeTe ca
def __init__(self, x, y, z): . ANHAMUNYHN
add __ = addition 4, ETo3auwo self e gaBeH

print(Vector(1.0, 2.0, 3.0) + Vector(4.0, 5.0, 6.0))



[lekopaTopeH Knac ot npeAn3BUKaTENCTBOTO B

class type_check: # WmeTO He cnepBa KOHBEHUMATA, HO TOBa € 3a [fa W3MNbJAHMM YCNOBMETO Ha MNpPeau3BUMKATENCTBOTO

def

def

def

def

def

__init__(self, gate):
self._gate = gate
self._types = None
self._types_repr = None
self._fun = None
__call__(self, *types):

self._types = types
self._types_repr = ',

return self. _decorator

".join(map(str, types))

_decorator(self, fun):

self. _fun = fun

return {'in': self._decorated_in, 'out': self._decorated_outt[self._gate]

_decorated_in(self, xargs, *xkwargs):

args = args + tuple(kwargs.values())

if any(map(lambda arg: not isinstance(arg, self._types), args)):
print(f£"Invalid input arguments, expected {self._types_repr}!")

return self._fun(xargs, xxkwargs)

_decorated_out(self, %args, *xkwargs):

if not isinstance(result:=self._fun(xargs, xxkwargs), self._types):
print(f"Invalid output value, expected {self._types_repr}!")

return result



OO e uHTEpECHO U CI0XHO U €NEraHTHO...

You had my curiosity, but now 'you have my attention.




Bunpocu?




