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LNlomawwHoTO OT CpAAa




JllobumoTo BM - BbNPOC

>>> my_favourite_numbers = (1, 400, 2913)

>>> my_favourite_numbers_squared = (n *x 2 for n in my_favourite_numbers)
>>> your_favourite_number = 16000

>>> your_favourite_number in my_favourite_numbers_squared

False

3awo?

3aLl0oTO 400 * 400 e 160000.
Copw.

N pa, nHaye wie e True.



Jllo6numoTo BM - OLWLE BLNPOC

>>> my_favourite_numbers = (1, 400, 1000)

>>> my_favourite_numbers_squared = (n *x 2 for n in my_favourite_numbers)
>>> your_favourite_number = 160000

>>> someone_elses _favourite number = 1

>>> a_third_persons_favourite_number = 1000000

>>> your_favourite_number in my_favourite_numbers_squared and
someone_elses_favourite_number in my_favourite_numbers_squared and
a_third_persons_favourite_number in my_favourite_numbers_squared

False

3aulo?

>>> 1list(my_favourite_numbers_squared)

[]



JllobumoTo BM - OLLE OLLEe BLNPOC

>>> [(lambda: x %% 2)() for x in range(10)]

[6, 1, 4, 9, 16, 25, 36, 49, 64, 81]

lambda: x**2 aeduHMpa GyHKLMS, , CKOBUTE OKOMNO HESt H MO3BOISABAT Aa C/I0XNM
CKOBbW cnef Hes, a ckobuTe cnej ToBa NMPOCTO S U3BKKBAT.



U enuH BbAPOC, KOHTO LLe BU € 0c06eHO noneseH AHec

>>> funcs = []

>>> for x in range(5):

>>> funcs.append(lambda number: number * x)
>>> [func(5) for func in funcs]

[20, 20, 20, 20, 20]
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Monty, Python




EauH cepuo3eH npobnem

3aHVMaBaMe Ce C M3BeCTeH PeCcTopaHT

B Hero moxe fa ce nopbyBa XpaHa CbC cnefHUTe QyHKLUNN
NrHopupanTe ToBa, Ye QyHKLMUTE Lie ce AbpXaT CTPaHHO ¢ N <=1

LLle TpsabBa fa HW MoBApBaTe, Ye 3HAaeM Kak Aja ce CnpaBuM C npobnema

def spam(n):
spams = ("spam", ) * (n - 1)
return "I would like {} and spam".format(", ".join(spams))

def eggs(n):
return "I would like {% eggs".format(n)



O6HOCKM

e BHe3anHo ce cewame, Ye npeysenyeHNTe 06HOCKKM Ca Xyb6aBo HeLo

e lckame cnes nopbukaTa ga kaxem "dear sir" nnm "dear madam" B 3aBUCMMOCT OT
noJsia Ha 06CNyXBaLLUWS HUN TO3U AeH

e No offence, LGBT, HO Bcsika »aba Aa cv 3Hae rbosa



Hauun 1

def spam(n, server):
spams = ("spam", ) * (n - 1)
return "I would like 3% and spam, dear {}".format(", ".join(spams), server)

def eggs(n, server):
return "I would like 1% eggs, dear {}".format(n, server)

spam(3, "sir")

e Easy! Caveman approach. lobaBsime BTOpy aprymeHT

e [la, HO cera BCeKV NMbT, KOraTo C/ NopbYBamMe HeLlo, Liie TpAbBa fa ce cellame KakbB
beLle NONbLT Ha CepBUTLOPA. by B0 XybaBO ako MOXKeLLe HAKAKCK CaMO BeAHbBbX Ja
ce 3aHMMaBaMme C TOBa.

e AKO pecTopaHTBLT HM UMaLle 100 pa3nnuHuM Hella 3a nopbyBaHe? AKO 1CKame Aa
cMeHUM ¢opmaTa oT "dear madam" Ha HeLLo Apyro?



TpsabBa Aa MMa U NO-A00LP HAUMH. ..

e Ho nbpeo TpsAbBa fa 06CHANM:

o KakBo e ¢pyHKLMA
KakBo e 06n1acT Ha BUANMOCT
KakBo ca BnoxeHu GyHKLMN (e, TO € 04eBUAHO)
KakBo 3Hauu, ye yHKLMUTE Ca MbPBOKIACHN 06EKTHU
Kakso e closure

o O O O

EaHO no egHo...



KakBo e QyHKuua

B python dyHKUMnTe ca obekTn!

def baba():
print('6aHnua’)

def call(function, times):
for _ in range(times):
function()

call (baba, 4)
# baHuua
# 6baHuya
# baHuuya
# baHuua



lpeprosop

e KakBO pasnnyaBa PyHKLMSATA OT NOBEYETO ApYyry 06eKkTn?
o __call _

e KakBun TNoBe 06eKTUN MOXe Aa BPpblua eAHa GyHKUNA?
o Bcgakaksu.



O6nactu Ha BUAMMOCT

e Bcsaka npomeHMBa (MMe) MoXe fa 6bae CBbp3aHa CbC CTOMHOCT (binding)
e VIMa onepaumu, KOUTO NPOMEHSAT CBbP3BAHETO, HaNpUMep =

global_one =1

def foo():
local one = 2
print(locals())

print(globals()) # 3..., 'global_one': 1}
foo() # {'local_one': 2}



locals/globals

BrpageHu GyHKLMN

e locals() - BpbLa peYHUK C BCUYKWM MMEHA B JIoOKasHaTa 061acT Ha BUAVMMOCT
e globals() - BpblUa peyHUK C BCUYKU MMeHa B rinobanHata 061act Ha BUANMOCT



O6nactu Ha BUAMMOCT *2

e Bceku 610K 0T KOA (Hanp. dyHKLMS, Moayn, AedUHNLMS Ha KNac) CU MMa CBOS 061aCT Ha
BUANMOCT, B KOATO CTOST SIOKAJIHO AePUHMPAHNTE MPOMEHINBU

e AKO eaHa QYHKLMSA He MOXe Aa HaMepu AajeHa NPOMEHIMBA B IOKANHUSA CU CKOYT,
TbpCY B 06rpaxaaLums (rnobanHms) 3a NPOMeHAVBA CbC CbLLOTO MMe

global _one =1

def foo():
print(global _one)

foo ()



O6nactu Ha BUAMMOCT *27*2

A KakBO LLe 13Beje CNeAHUAT KOA?

global _one =1

def foo():
global_one = 2
print(global one)
print(locals())

foo()
print(globals())

e [lo nogpasbrpaHe NpeHacouYBaHETO Ha MMeHa CTaBa B JIOKANIHUSA CKOYIM

e |I3n0/13BaHeTO Ha kKat4yoBaTta gyma global no3eonsiBa npeHacouyBaHeTo Ha
rnobanHn nMeHa

e HE NCKATE AA NON3BATE global



)XMBOTBT Ha efHa NPOMEHMBA

e [EjHa npomMeHNMBa "yMuypa" 3aeHO CbC CBOSA CKOYM...
e Ho HVe He cTpajame, 3aLL0TO TakbB € XVBOTa Ha Ko/a
o AmuH!



Mpe(n)roBop - aprymeHTH

MoxeMm ga rv nogaBame Kato No3VLMNOHHN UK KaTO UMEeHYBaHW
Cnea iMeHyBaH aprymMeHT He MOXeM Aa NojaZeM Mo3nLoHeH
MNoaazeHWTe aprymeHTn otmBeart B locals

OueBNAHO yMUpPAaT C NPUKIFOYBAHETO Ha QYHKLMATA CU



Local/Globals




BnoxeHu QyHKLMK

e MoxeMm ga gednHnpame GyHKLNA TANOTO Ha Apyra GyHKLMS
e /[lpyra Tema e Kora ToBa e fo6pa naes
e KakBoO ce C/ly4Ba TOraBa C NPOMEHNVBUTE Ha ABeTe QYHKLUN U KbJe OTUBAT?

def outer(x):
print(x)
def innexr():
X =0
print(x)
inner()
print(x)

e lImeTo inner cbwo oTmBa B locals () Ha outer

e Knrouyosata gyma nonlocal no3sonsiBa npeHaco4yBaHe Ha UMe, gedbnHUPaHO B
obrpaxgat, 610K

e [lo3HaNTe Ha KakBO MHEHMe CMe 3a Noa3BaHeTo Ha nonlocal



(DYHKuMMTE Ca MbPBOKNACHU 00EKTH

Te ca KaTo BCUYKM OCTaHaIN 06eKTU

MoxeMm fia r'm nogaBamMe KaTo apryMeHTV
Moxem ga rm BpblLlamMe KaTo pesyntar
MoxeM Aa rm 3anmcBame B KOJieKLnmn
MoxeMm fa rv nprucBoaBamMe Ha MpPoOMeHBa
mat naeHtuteT - id ()



Closures

Nmame closure, koraTo BioXeHa GyHKLNA AOCTBMNBA MPOMEHINBA, AePUHMpPaHa B
obrpaxgalia dbyHKLUMS

def start(x):
def increment(y):
return x + vy
return increment

first inc = start(0)
second_inc = start(8)

first inc(3) # 3
second_inc(3) # 11

first inc(1) # 1
second_inc(2) # 10



Na cu ponpeM Ha aymara

def spam(n):
spams = ("spam", ) * (n - 1)
return "I would like {%} and spam".format(", ".join(spams))

def eggs(n):
return "I would like {} eggs".format(n)

def served_by(func, server):
def cached_server(n):
return "3¢%, dear §t".format(func(n), server)
return cached server

served_by(eggs, "sir")
served_by(spam, "sir")

eggs
spam



be3 pa ce ycetute BM HanpaBuxme cedreTo

TOKy L0 HanmcaxMe NbPBUAT CU AeKopaTop 3aeHOo

[ekopaTop e QpyHKYUS, KoAMO hpueMa QyHKYUSA U 8pbUyd QyHKYUSA

£(g) -> g

NpeaTa e, e gekopatopbT £ “onakoBa” GyHKUMATA g U pasLIMPU HeMHATa
OYHKLUMOHANHOCT, faBaky HWX KaTo pe3ynTtaT g'

def eggs(n): ¢mmm g

return "I would like {} eggs".format(n)

def served_by(func, server): < f
def cached_server(n): mmm g

return "3%, dear 3%t".format(func(n), server)
return cached_server

eggs = served_by(eggs, "sir")




[a bnaropapum

A aKo ncKkame KoraTto nopwv4yBamMe FlVILI,a, BUHArm Aa 6narop,ap|/|M?

def thank_you(func):
def with_thanks(n):

return "{}. Thank you very much!".format(func(n))
return with thanks

eggs = thank_you(served_by(eggs, "sir"))
spam served_by(spam, "sir")



3anoyHa aa CcTaBa CJI0XKHO

e /[loCTa ce HaTOBapW Cb34aBaHETO Ha HawmnTe GyHKL MK
e lImMa no-f06bp HaUMH!



PeLwieHueTo

Heka 3a MOMeHT UrHopupame served_by n aa ce pokycnpame camo Bbpxy thank_you

def thank_you(func):
def with_thanks(n):
return "{}. Thank you very much!".format(func(n))
return with_thanks

eggs = thank_you(eggs)
eggs(10) # 'I would like 10 eggs. Thank you very much!'



KpacuBuaT CMHTAKCHUC

def thank_you(func):
def with_thanks(n):
return "{}. Thank you very much!".format(func(n))
return with_thanks

eggs = thank_you(eggs)

E cbLWOTO KaTo...

@thank_you
def eggs(n):
return "I would like {} eggs".format(n)

Sugar Bae




Lotyk pobpe
Obaue served_by geduHupa (U CbOMBEMHO 04aK8a) NapaMeTbp server
def served_by(func, server):
def cached_server(n):
return "3%, dear 3%t".format(func(n), server)
return cached_server
spam = served_by(spam, "sir")

Konko 6um 6mno gko Aad MOXeM Aa HanpaBnm CNegHOTO.

@served_by("sir")
def spam(n):



E, MOXeM!

3a uenTa TpsibBa Aa HanpaBUM Masnka NPoOMsaHa:

def served_by(server):
def decorator(func):
def cached_server(n):
return "3¢%, dear {t".format(func(n), server)
return cached server
return decorator

@served_by("sir")
def spam(n):



OTkpuitTe pasnukute

def served_by(func, server): def served_by(server):
def cached_server(n): def decorator(func):
return "§%, dear $%".format(func(n), def cached_server(n):
server) return "3%, dear {}1".format(func(n),
return cached_server server)

return cached_server
return decorator

spam = served_by(spam, "sir") @served_by("sir")
def spam(n):



OTkpuitTe pasnukute

def served_by(func, server): def served_by(server):
def decorator(func):

return cached_server
return cached_server
return decorator

spam = served_by(spam, "sir") — @served_by("sir")

def spam(n):




PazqacHeHue

def served_by(server): def served_by(server):
def decorator(func): def decorator(func):
def cached_server(n): def cached_server(n):
return "3%, dear {i1".format(func(n), return "3%, dear {}1".format(func(n),
server) server)
return cached_server return cached_server
return decorator return decorator

served_by_sir = served_by("sir")

@served_by("sir") @served_by_sir
def spam(n): def spam(n):

® served_by He e “6aw” aekopaTtop, 3aLL0TO He npmemMa QyHKUNA KaTo aprymMeHT
served_by € QYHKUMNSA, KOATO Cb34aBa U BPbLLUa AeKOPATOP (BUX served_by_sir)
[poCTO He e HYXXHO Jla Cb3JaBaMe IMe, KOeTO Jia AbpPXW AeKopaTopa, 8 MOXXeM Hanpaso
[la V3BMKaMe QyHKLUMATa cnej cmMBosia @



MUckaTe no-abn6b0oKo?

def funl(argl):
def fun2(arg2):
def fun3(arg3):
def decorator(func):
def wrapper(xargs, *xkwargs):
decorated = func(*args, #*xkwargs)
decorated.extend([argl, arg2, arg3])
return decorated
return wrapper
return decorator
return fun3
return fun2

@funl("argl") ("arg2") ("arg3")
def fun():

return ['static value']

print(fun()) # ['static value', ‘'argl', ‘'arg2', 'arg3']

e MoxeTe Aa AedVHMPaATE NMPOU3BOJIEH BPOV BIOXKEHU QYHKLMM Ha CbLLMA MPUHLLAM



Iuua?

def served_by(server):
def decorator(func):
def cached_server(n):
return "{}, dear $%".format(func(n), server)
return cached_server
return decorator

def thank_you(func):
def with_thanks(n):
return "{%. Thank you very much!".format(func(n))
return with thanks

@served_by("sir")
def spam(n):
spams = ("spam", ) * (n - 1)
return "I would like {3} and spam".format(", ".join(spams))

@thank_you
@served_by("sir")
def eggs(n):
return "I would like {} eggs".format(n)



boHyc pekoparop

def fibonacci(x):
if x in (0, 1):
return 1
return fibonacci(x - 1) + fibonacci(x - 2)

PekypcrBHaTa Bepcma Ha fibonacci, ocBeH Ye e 6aBHa, € MHOro 6aBHa. OcobeHo yce3aemo,
Korato x >=40.

MpobnemMsbT e, ye fibonacci ce U3BKMKBA CTOTULM NBTU C €4AVH U CbLL, apryMeHT. Moxem
CMOKOWHO Aa npereHepupame NbpBUTE CTOTUHA pPe3ynTaTa B eANH PeUYHUK UN...



[a usuncnasame BCeKU pe3ynTaT camo No BeHbX...

1f x not in memory:
memory[x] = fibonacci(x)

print(memoxry[x])

Pa36|/|pa ce, Ta3n naea Moxe Aa ce 13nosi3Ba U Ha MHOro noeeye Mmecta! Moxem aa «
HarpaBnm OLLE MO-€/T1€raHTHO.



memoize

def memoize(func):

memory = $%

def memoized(xargs):
1f args in memory:

return memory[args]

result = func(xargs)
memory[args] = result
return result

return memoized

@memoize
def fibonacci(x):



boHyc 60HYC pekopatop

def notifyme(f):
def logged(xargs, xxkwargs):
print(f.__name__, ' called with ', args, ' and ', kwargs)
return f(xargs, *xkwargs)
return logged

@notifyme
def square(x):
return x * X
result = square(25) # 625

# square was called with (25,) and {#%.



Bunpocu?




