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Kakso BuaaxTe B npeauiiHaTa nekuma?

e [loBbplumxme konekuumnte (map, filter, etc.; comprehensions, generator expressions)
e Closures / scopes / obnactn Ha BUAMMOCT
e [lekopaTopu



[MuTaHKK

name = 'Georgili Kunchev'
mega name = ''.joln(letter*5 for letter in name if letter != ' ")

print (mega name)



[MuTaHKK

nums = [5, 6, 7]
nums += [[1, 2, 31]
{num: 'Shi Shi' for num in nums}

TypeError: unhashable type: 'list’



[MuTaHKK

panda = 'shi shi'

def say hi():
platypus = 'perry'
print (f'Hi, {platypus}')
print(f'Hi, {panda}')

say hi()
print (f"Oh, you're still here, {platypus}?")

Hi, perry
Hi, shi shi

NameError: name 'platypus' is not defined



Lo6pe, a pHec?

[MbpBO, Manko obpaTHa Bpb3Ka OT Hac, KbM Hac...

3HaeM, 4Ye HAKOW OT Bac He MoXexa Aa KayBaT JOMallUHU

3HaeM 1 3aLo

OnpaBuxme ro

PtHBanTe sample_test.py!

3HaeM, Ye 3a HAKOM Xopa perncrtpaummte HaucTuHa He paboTtexa, onpaBuv CMe ro
3HaeM, Yye BM obellaxme nekummn B canta, a fiekuum Bce OLLe Hama

N no ToBa paboTtum (BCe nak npegHata € kayeHa B Myabn)

BTopo, nony4ynxme obpartHa Bpb3Kka, Y€ HAKOM OT Wernte HM ca 6€3BKYCHU U MHADAHTUITHN
LLle cn B3emem Benexka

M B KpanHa cmeTKa, 3a KakBo Lle CU roBopuM gHeC?
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Ot UpernHa rneaHa Touka

PasbupainTte ,3a nporpammpaHeTo reHepanHo®

e AObcTpakuus/ Abstraction
e Exkancynauwms/ Encapsulation
e MogaynapHocTt/ 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.



MopaynapHoct/ 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 cepuosHo

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 e 00eKT... rofiiMa u3HeHaaa 3a Bac

>>> type (42)

<class 'int'>

>>> type ([1)

<class 'list'>

>>> type ([]) is list
True

>>> type (list)

<class 'type'>

>>> type (list) is type

True



Hanu?

>>> type (type)

2727

<class 'type'>




Knacose

Knacose ce cb34aBaT C K/IK0UOBaTa AyMa class, cfief KOeTo BCska yHKLMS
AedrHMpaHa B TAN0TO Ha Kaca e MeToZ, a BCAKa MPOMEH/IMBA € Knac
NpOMeHNVBa.



pumepeH Knac

class Vector:

1. ,KOHCTpyKTypa“ ce ka3Ba __init__, TOW He BpPbLLA CTOMHOCT
def init (self, x, y): 2. [bpBUA apryMeHT Ha l\leTO,D,VITE BMHArM € NHCTaHLUNATA, BbPXY
— — KOATO Ce M3BMUKBAT, TON MOXe Aa Ce Ka3Ba BCAKAK, HO BMHAru
self.x = x ce ka3Ba self, nHaue rybuTe OrpoOMHM KOIMYecTBa
TOUKWM/KONernTe B1 BN MPA3SiT/HUKOM He 1CKa Aa C1 urpae ¢
self.y =y BaC B MACbYHMKA

3. ATpubyTtuTe (,4neH-npoMeHAnBuTE"/ ,YneH-gaHHNTE") He ce
HY>XXZAAT OT Aeknapaumm (0bekTnTe ca OTBOPEHN)

4.  WHcTaHUMpame Knac, Kato ro ,M3BmKame" cbC CbOTBETHUTE
aprymMeHTn, KOUTO O4YakBa __init__ mMeToja My 1 KaTo pe3ynTar
nosly4yaBaMe HOBOKOHCTYpPUPaHUA 06ekT

spam = Vector (1.0, 1.0)

print (spam.x)



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

1. B ™MeToguTe aTpnbyTtute
MoraT fja ce JOCTbMNBAT CaMo
npes self , HAMA HNUKAKBW
Marnyeckm NMNANLUTHA

import math
class Vector:

def init (self, x, y):

scope-oBe
def length(self): 2. MeToanTe ce N3BUKBAT MNpes
return math.sqrt(self.x**2 + self.y**2) WHCTaFﬂMApaHMFIO6eKT

OOeKT.yMe Ha MeTox ()

spam = Vector (1.0, 2.0)

print (spam.length())



Mpumepen Knac 3

class Vector:

def  init (self, x, y, z): ... 1. _coordse protected
MeToA
def _coords(self): 2. OTHOBO, MeTOaUTe Ce

return (Self.X, Self.y, self.z) N3BUKBAT B-bpxy Self

3. e BaauaHoO 1nMe 3a
NpoMeH/VBa

def length(self):

return sum( ** 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 3anouBaLLM C _ ca 3alUUTeHN, T.e. 61 cieaBasno Aa ce Noa3BaT camMo OT MeTOAM Ha Knaca U
HacneAABaLLW ro K/lacoBe

MeTO,CI,I/I/anI/I6yTI/I 3ano4yBawmnm ¢ _ ca 4YacCTtHW, T.e. 6un cneaBa’sio ga ce rnoasBat caMo OT MeToAuM Ha Knaca

[OCTaTbYHO OYEBUAHO €, @ HSKOW MHOTO PeAKM Clydan MOXe Aa Ce HaJIoXW Te3n OrpaHnNYeHns aa He ce
cnasaT



Unbound methods

vl = Vector (1.0, 2.0, 3.0)
v2 = Vector (4.0, 5.0, ©6.0)
v3 = Vector (7.0, 8.0, 9.0)

print (Vector.length(vl))

print (Vector.length(v2))

KoeTo Moxe Aa 6b/e Nofe3Ho 3a CeAHOTO:

print (list (map (Vector.length,

[vl, v2, v3])))



(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-06w,0 noBe4yeTo 06eKkTV B python ca mutable, 10 KONKOTO e3MKa He HX 3abpaHsiBa Aa
NpoMeHsiMe

Kakso B python 3Haewm, ye e immutable?



Mutation method

class Vector:

def init (self, x, vy, 2):

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

def normalized(self):

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

self.y / self.length(),self.z / self.length())



CpaBHsiBaHe Ha 06eKTH

e MoxeTe Aa NpoBepUTe Aanun Ba class Vector:

obekTa ca paBHW MO CTOMHOCT C def init (self, x, y, 2z):
== self. coords = (x, y, z)
e MoxeTe fa npoBepuTe Aanu ABe
IMeHa CoYaT KbM eAVH U CbLLI def eq (self, other):
06€eKT C is return self. coords == other. coords

e MoxeTe aa npegeduHmpate
PaBEHCTBOTO 3a 06eKTU OT
AAfleH Knac c meToda eq

e [lonoapasbuvpaHe, eg e
NMMIEMEHTUPAHA C is



Dunder methods a.k.a. “Magic methods”

Dunder(double under) meToanTe B python Hain-yecTo NpegednHUPAT HAKAKBB acrekT OT
noBejeHMeTo Ha 06eKTUTE HU.



ApUTMETHYHM OnepaTopu

® add (self, other) - self + other

° sub (self, other) - self - other

° mul (self, other) - self * other

° truediv (self, other) - self / other
° floordiv (self, other) - self // other
° mod (self, other) - self % other

° 1shift (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 (obexT)

e  float (self) - float (obekT)

®  complex (self) - complex(ofekT)
®  Dbool (self) - bool (obekT)



06exTH, KOMTO MOraT Aa 6bAaT U3BUKBAHM KATO DYHKLMM

MoxeTe aa gedrHMpaTe NoBegeHVe Ha 06eKTUTe CK, KOraTo 6MBAT N3BUKBAHM KAaTO GYHKLMN

class Stamp:
def init (self, name):
self.name = name
def call (self, something):
print ("{0} was stamped by {1}" .format (something, self.name))
>>> stamp = Stamp ("The government")
>>> stamp ("That thing there")

That thing there was stamped by The government



getattr/setattr

>>> v1 = Vector(l, 1, 1)
>>> getattr(vl, 'y')

1

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

>>> getattr(vl, 'z')



CratuyHu metoam

class GoatSimulator:
goats = []
@staticmethod
def register(name) :
GoatSimulator.goats.append (name)

print (len (GoatSimulator.goats), " goats are registered now")
>>> GoatSimulator .register ("Pip the Happy Goat")
1 goats are registered now
>>> GoatSimulator .register ("George the Gutsy Goat")

2 goats are registered now



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 ga 1n3non3eBaTte N @classmethod, 3a Aa nosiyymnTe
K/laca OT KOMTO e 1U3BUKaH METO[a KaTO MbPBN apPryMeHT



HNectpykTop

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

def del (self):

type(self) .decrease count ()

Korato o6ekT oT gageH Tmn 6bAe cbbpaH oT
garbage collector-a, ce nsBmkBa Herosums
~del MeTOA.

Toln He NpaBuX TOBA, KOETO MpaBw
Aectpyktopa B C++, a Hella OT No-B1COKO
HMBO, HarNpuMep 3aTBapsA MPEXOBY BPb3KN
NN Garinose, N3npaLla CbobLeHNa 40
HAKbAE, Ye HeLlo e MPUKIYMNIOo U Npoyee,



Property Methods

import math

[ekopaTopbT @property
class Vector: MOXe Ce 1M3M0oJ13Ba 3a Aa HakapaTe
def init (self, x, vy):

B B Do HAKOW MeTOZ Aa Ce NpecTpyBa Ha
property
@property

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

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:
def init (self, rgba):

self. rgba = tuple(rgba)

@property
def rgba(self):

return self. rgba

@rgba.setter
def rgba(self, value):

self. rgba = tuple(value)

>>> red = Color ([255,0,0])
>>> red.rgba

(255, 0, 0)

>>> red.rgba = [127,0,0]
>>> red.rgba

(127, 0, 0)



Vector Class again

def additi ’ :
ef addition(a, b) 1. @yHKUMKUTE Ca MbPBOK/IACHM

06eKkTn

2.  MeTtoauTe ca aTpnbyTh Ha
class Vector: Ksaca

return Vector(a.x + b.x, a.y + b.y, a.z + b.z)

w

Knacosete ca AvHaAMUYHW
4. ETo 3auo self e aBeH

def init (self, x, vy, z):

add = addition

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



OOI e uHTEpECHO M CNOKHO U ENEraHTHO... OK?

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




Bunpocu?




