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Python: konnekuun, yactb 1/4: knaccudpmukaumsa, obume noaxoabl
N MeToAbl, KOHBepTauus

Python, MporpammupoBaHue

M3 necounmupl Tutorial
Yactb 1 Yacrtb 2 Yacrtb 3 YacTb 4
Konnekums B Python — nporpammHbIZ 06beKT (MepeMeHHasn-KOHTENHep),
“y"‘“""‘"\/J XpaHsLas Habop 3HaYeHW OAHOTO UAW Pa3IMUYHbIX TUTMOB, MO3BONAIOLLUIA
Lo obpalLlaTbCs K 3TM 3HaUYEHUAM, a Tak>Ke NMPUMEHATb creLmanbHble GYHKLN 1
< Crcok(is) > — string)

MEeTOAbl, 3aBUCALLKME OT T/Na KOJNEKLNN.

IHEUHEXCHOBAHHBIE, SNEMEHTb! YHUKA bHb/ ‘

YacTas npobiema npu n3yyeHnn KoNNeKLMii 3akaoYaeTcs B TOM, YTo pa3obpas

. / \H.
Mutabl —(mmueble) KaXAbIM TUN JOBOJIBHO JeTalbHO, O6bIYHO MOTOM He YAeNseTcs JOCTaTOYHOro
S C 'Heusme(;c’:izr:g;?)xecmd\

< MHOXECTBO (sef) > >

BHMaHUA pasbACHEHUIO KapTUHbI B LIEJIOM, HE MPOBOAATCA UETKME CXOACTBa U

(Mappings) pasnanyuna mexay TmnamMmu, He NokKasbiBaeTCA Kak O4HY W1 Ty>Ke 3aJady pewlaTb AN

i Habop nap K10 3nasene]

< Cnosaps (dic) _

KaXkAoW 13 KONNEKLNIA B CPaBHEHNN.

BoT nmeHHO 3Ty npoGneMy A XO4y nonbiTaTbCA PeWNTb B JAHHOM LUKKne cTaten — paccmMoTpeTb paj NnoaxoaoB K pa60Te co
CTaHAapPTHbIMU KONEKUMAMUN B Python B CPaBHEHUU MeXAYy KONMNEeKUNAMN PasHbIX TUMOB, a He MO OTAEeJIbHOCTU, KakK 3TO 06bIYHO
NoKa3blBaeTcCa B O6y‘-IaPOLLI,I/IX MaTepuanax. KpOMe TOro, NocCtaparoCb 3aTPOHYTb HEKOTOPbIE MOMEHTbLI, Bbi3bIBatoLLME CNOXKHOCTU U
owmnbkn Y Ha4yunHarownx.

Ana koro: ana usydaromx Python 1 yxe nmerolwmnx HavanbHoe npeacTaBaeHre O KOMNEKLMAX U paboTe C HUMK, XKenaroLLmx
cMcTeMaT3npoBaTh U YraybuTb CBOW 3HAHUS, CIOXKUTb MX B LIEJIOCTHYIO KapTUHY.

Byaem paccmaTtpmBaTh CTaHAAPTHbIE BCTPOEHHbIE KOMEKLMOHHBIE TUMbI AaHHbIX B Python: cnncok (list), kopTtex (tuple), ctpoky
(string), MHOXecTBa (set, frozenset), cnoBapb (dict). Konnekuum n3 mogyns collections paccmaTtpuBaTtbes He ByayT, XOT MHOTOE U3
CTaTb¥ AOKHO BbITb MPUMEHUMbBIM U NPY paboTe C HUMMW.

OMMABJNEHNE:

1. Knaccndwukaums konnekumnii;
Bce notokn Paspabotka AamuHuctpupoBaHue [usaiiH MeHegkmeHT MapkeTvHr Hayunon Q @ Boritn
3. O6Lme MeToabl ANs YacTV KONNEKLINNA;

4. KoHBepTUpoBaHme KOANEKLNIA.

1. Knaccudmkauma konnekuum
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MocnepoBaTeNsHOCTH (Sequences)
/MHOEKCMPOBaHHbIE, 3NEMEHTbI HE YHUKabHbI/

\\\

M3MEHAEMbIE ‘ He U3MEHAEMbIE
(Mutable) (Immutable)
< Cmmcok (is) > ~ Crpoxa (string)

B ___EJ_DTE}K (tu @______

MHoMecTEa (Seis)
/HeWHO,eKCMpPOBaHHbIE, 3NEMEHTbI YHUKa bHbI/

\\_\*

M3meHreMble He nimeHnaemse
(Mutable) (Immutable)
< MHOXecTBO (set) > C:’--_HPEHB M E(F',':,ii n";';?;“ eeTeo n)

Otobpawenns (Mappings)
[HenHAekcUpoBaHHbIA Habop Nap KNHoY: 3HaveHue/

(--_-_—_-_____EE Bapb (:Fm_}‘_‘_‘_‘_‘_-_-_::

OGobmeHie CBOICTB BCTPOEHHbBIX KOJUTEKIIHIA B CBOIHOI Tab/imme:

Tun .
S— Havensiemocts | MHAEKCHPOBAHHOCTE | YHHKANBHOCTh Kaxk cozgaém
Cnncok [1
(list) + + - list( )
Koprex + (),
(tuple) ) ) tuple()
Crpoka + "
[Sﬂ'ing) = = e
MHOXKECTBO " " {elm1, elm2}
(set) - se()
HenvienHoe
MHOJKECTBO - - + frozenset()
(frozenset)
+ 3neMeHTHI + anemenTsI {}
Cnosapn - KJTHOMH - + kmoun {key: value,}
(dict) dict()
+ 3pauenus - 3HaYeHHA

MosscHeHus TepMuHonormnu:

NHAEKCMPOBAHHOCTb — KaX/bl/i 31EMEHT KONNIEKLUM UMEET CBON MOPSAKOBLIA HOMEP — MHAEKC. DTO MO3BOASET 06paLLaThCs K
3/IEMEHTY MO ero NopsAKOBOMY WHAEKCY, MPOBOAWUTL CNACUHT («Hape3Ky») — 6paTb YacTb KONEKL KN BbIBUpas UCXOAS U3 UX UHAEKCa.
[JeTtanbHo 371 Bonpockl 6yAyT pacCMOTPEHbI B Aa/ibHENLLEM B OTAENbHON CTaTbe.

YHuKanbHoOCTb — Ka)KAbIl\/'I 3/IEMEHT KOJI1eKUMN MOXKET BCTPeYaTbCA B Hel ToNbKO OAWH pas. 10 nopo>xaaet Tpe6OBaHVIe
HEU3IMEHHOCTU NCNONb3YEMbIX TUMOB AAHHbIX 414 KaXKAO0ro 3/IEMEHTa, Hanpumep, TakuM 31eMEHTOM HE MOXET ObITb CMIMCOK.

MBMEHHGMOCTI: KO}'II'IeKLl,I/II/I — MNO3BONAET ,D,O6aBJ'IﬂTb B KOI'IerKU'I/H’O HOBbIX Y1€HOB AU yﬂ,aﬂﬂTb nx nocne COBAaHVIﬂ KOI'IerKLU/II/I.
NMpumeuanne gna cnosaps (dict):
® CaM CﬂOBapb N3IMEHAEM — MOXHO A06aBﬂﬂTb/yAa}1ﬂTb HOBblE ﬂapbl KJIKOY: 3HayeHne,

® 3HayeHuA 3N1eMeHTOB C/IoBapA — M3MeHAEMble N He YHUKa/IbHbIE;

® 3 BOT KJIOYN — HE U3MEeHAEeMble U YHMKaJIbHbI€, MO3TOMY, HanpmMep, Mbl He MO>XXeM CcAeniaTb KIKOYOM Ca0oBapAa CMUCOK, HO MO>XXeM
KOpTeX. 3 YHWKaNbHOCTN KIHOLIePI, TakK >Xe cnejyeTt YHUKalbHOCTb 3/IEMEHTOB C/1I0BapA — Map KAKY: 3Ha4YeHne.



UPD: BaxxHoe 3ameyaHue oT @ sakutylev: [ins Toro, utobbl 06bEKT MOT BbITb KJIHOUOM C0BapSs, OH AOMKEH ObITh Xewmpyem. Y
KOpTexa, BO3MOXEeH C/lyyall, KOrja ero 3/eMeHT SBAAETC He XelpyeMbiM 06bEKTOM, Y COOTBETCTBEHHO CaM KOPTEX TOrja Toxe
He ABNAETCS XELUMPYEMbIM Y HE MOXET BbICTyMaTb KAHOYOM CIOBaps.

a = (1, [2, 3], 4)
print(type(a)) # <type 'tuple’'>
b = {a: 1} # TypeError: unhashable type: 'list’

e UPD: bnarogapto @ morff 3a BHUMaTeNIbHOCTb — {} 6€3 3HaUEHWI CO3Aat0T CNOBapb, @ CO 3HAYEHUAMMU, B 3aBUCUMOCTM OT
CUHTaKCMCa MOTYT CO34aBaTb Kak MHOXECTBO, Tak M C/I0Baphb:

a = {}
print(type(a)) # <class 'dict'>

b ={1, 2, 3}
print(type(b)) # <class 'set'>

c=q{'a":1, 'b': 2}
print(type(c)) # <class 'dict'>

2 06wue noaxopabl K pabote ¢ n060M Konnekuunen

PazobpasLunch B knaccudumkaLmMen, pacCMOTPUM UTO MOXHO AenaTb C 060N CTaHAaPTHOW KOeKLMeN He3aBUCUMO OT eé Tuna (B
npuMepax CrncoK 1 CoBapb, HO 3TO PaboTaeT v ANs BCEX OCTa/IbHbIX PACCMaTPMBAEMbIX CTaHAAPTHBIX TUMOB KOMNEKLMNIA):

# 3adadum ucxodHo chucok u cnoBape (ckonupoBame neped npumepamu Huxe):
my_list = ['a', 'b', 'c', 'd", 'e', 'f']
my_dict = {'a': 1, 'b': 2, 'c': 3, 'd': 4, 'e': 5, 'f': 6}

2.1 MeuaTb 3N1€MEHTOB KOMIEKLMU C NOMOLLbI0 (hyHKuuK print()

print(my_list) # ['a’, 'b', 'c', 'd', 'e', 'f']
print(my_dict) # {'a’': 1, 'c': 3, 'e': 5, 'f': 6, 'b': 2, 'd': 4}
# He 3a6eiBaem, umo nopAdoK 3nemeHmoB 6 HeuHOeKcUupoBAHHbIX KO/NNeKUUAX He CcoxpaHsaemcs.

2.2 MoACYET KONUYECTBA YIEHOB KONNEeKLMn ¢ nomouibio dyHkuum len()

print(len(my_list)) # 6
print(len(my_dict)) # 6 - 018 cnoBaps ndpa Kaw4-3HAYeHuUe CHUMAKMCA OOHUM S/eMeHMoM.
print(len('ab c')) # 4 - Ana cmpoku 3nemeHmom sBasemca 1 cumBon

2.3 MpoBepKa NPUHAZNEKHOCTU INEMEHTA JAHHOW KONNEKL MU C NOMOLLbI0 onepaTopa in
Xins— BEpHeT True, €CNN SN1IEMEHT BXOAUT B KONNEKLUUNKO S N False — ecau He BXOAUT

EcTb 1 BapWaHT NPOBepKM He MPUHAANEXHOCTU: X not in s, rae ecTb MO CyTH, NPOCTO A06aBAseTcs oTprLaHue nepes 6yneBbiM
3HauYeHVeM NpeapblayLLero BbipaXeHus.

my_list = ['a’, 'b", 'c', 'd", 'e', 'f']

print('a’ in my_list) # True
print('q" in my_list) # False
print('a’ not in my_list) # False

print('q" not in my_list) # True


https://habrahabr.ru/post/319164/#comment_10002362
https://habrahabr.ru/users/sakutylev/
https://habrahabr.ru/users/morff/

ﬂ,ﬂﬂ c/ioBapA BO3MOXHbI BapvaHTbl, MOHATHbIE 13 KOJa H/XKe!

my_dict = {'a': 1, 'b': 2, 'c': 3, 'd': 4, 'e': 5, 'f': 6}

print('a’ in my_dict) # True - 6e3 yKkazaHua memodd NOUCK NO KAKW4am
print('a’ in my_dict.keys()) # True - aHanozcuyHo npumepy Bbluie

print('a’ in my_dict.values()) # False - mak Kak 'a' — KAwWY, He 3HA4YeHue
print(1 in my_dict.values()) # True

MoxxHO nn nposepATb Napbl? MoXxHO!

print(('a',1) in my_dict.items()) # True
print(('a',2) in my_dict.items()) # False

ﬂ,ﬂﬂ CTPOKWM MOXHO MCKaTb He TOJIbKO OAWH CUMBOJ, HO U MOACTPOKY:

print('ab’ in ‘'abc') # True

2.4 06xo0f BCEX 3NeMeHTOB Konnekuum B uukne for in

B saHHOM ciydae, B umkae ByayT nociesoBaTeNbHO NepebrnpaTbes 31eMeHTbl KOAIEKLMW, Noka He ByayT nepebpaHbl BCe U3 HIX.

for elm in my_list:
print(elm)

O6paTnTe BHUMAHME HA CeayroLl e MOMEHTbI:

¢ Mopapok 06paboTKM 31EMEHTOB A/l HE MHAEKCUPOBAHHBIX KOJEKLMI ByAeT He TOT, Kak Mpu UX CO3jaHnm

e Y Npoxoga B LMK/E MO C/IOBapPHO ECTb CBOM OCOBEHHOCTU:

for elm in my_dict:
# Ipu makom obxode cnoBaps, nepebupawmcs MONbKO KAw4u
# paBHocunvHo for elm in my_dict.keys()

print(elm)

for elm in my_dict.values():
# [lpu xenaHuu MOXHO npolmu MosbKO NO 3HAYEHUAM

print(elm)

Ho uvatue Bcero Hy>Hbl napsbl katou(key) — 3HaueHwue (value).

for key, value in my_dict.items():
# lMpoxod no .items() Bo3Bpawaem kopmex (KAWY, 3HAYEHUe),
# komopeili npucBauBaemca Kopmexy nepemeHHbix Rey, value

print(key, value)

e Bo3mo)kHas owmnbka: He MeHsliTe KONMUYECTBO 3/1€MEHTOB KOnekunn B Tene Luukaa BoO BpemMa ntepauum no 3TOM Xe KOJ1}1€KLI,I/IVI!
— 3710 Nnopo>KAaeT He BCerga ovyeBnHble Ha I'IEpBbIVI B3rnag oLwnbKM.

Yr06bl 3TOr0 N3bexKaTb NOAOOHBIX MOBOUHBIX IPHEKTOB, MOXKHO, HaNPUMep, NTEPUPOBATL KOMUKO KONNEKLMN:



for elm in list(my_list):
# Tenepb moxeme yodaname u 0o6aBasme 3nemeHmsl 6 UCXOOHbIU cnucok my_List,

# mak Kak umepayua udem no e20 Konuu.

2.5 ®yukuumn min(), max(), sum()

L4 q)yHKLI,VIVI min(), max() — NoVck MMHNUMaNbHOTO Y MaKCMMalbHOrO 31eMeHTa COOTBETCTBEHHO — pa60Tar0T He TONbKO ANnA

YNCNOBbIX, HO N A4/ CTPOKOBbIX 3HAUYEHWI.

e sum() — CyMMUpOBaHMe BCEX 3/1EMEHTOB, €CJIN OHW BCE YNCJIOBbIE.

print(min(my_list)) #a
print(sum(my_dict.values())) # 21

3 061wwme meToAbl ANA YACTU KONNEeKUuUn

Pﬂp, METOAOB Yy KOJINEKUNOHHbIX TUMNOB NCMNOJIb3YETCA B 6onee yem OAHOI‘/II KoAnekunn anda peleHna 3ajady og4HOro tmna.

HPIIZMEHI'IZMDCTH METO/J0E, B 3dBEHCHMOCTH 0T THIAd KOWLTeKITHH

Tun .
e count() Jndex() «copy() «clear()
Cnucok + + - (Python <3.3) | - (Python <3.3)
(list) + (Python >=3.3) |t (Python >=3.3)
Ko prex + + _ _
(tuple)
Crpoka + + _ _
(string)
MHoxKecTBO _ _ + +
(set)
Hen3iveHHoe
MHOXECTBD - - + -
(frozenset)
C noeape
(dict) - - + +

UPD: BaxkHble AONOSHEHNA B TpeTbeVI CTaTbe: ,ﬂ,O6aBJ’IeHVIe nyaaneHune sneMeHToB U3MEeHAEMbIX KO/'I}'IeKLI,I/Il\/JI.
O6bsicHeHUe paboTbl METOAOB M NPUMEpbI:

e .count() — MeTOZ NoAcUeTa OrnpeseeHHbIX 31IeMEHTOB A/l HEYHUKabHbIX KOMEKLUIA (CTPOKa, CMINCOK, KOPTeXX), BO3BpaLlaet
CKOJIbKO pas3 3/IEMEHT BCTPEYAeTCs B KONEKLMN.

my_list = [1, 2, 2, 2, 2, 3]
print(my_list.count(2)) # 4 >sk3emnaspa snemeHma paBHozo 2

print(my_list.count(5)) # 0 - mo ecmb makoz2o 3nemeHma 6 Kosanekyuu Hem

¢ .index() — BO3BpaLLaeT MUHMMAaNbHbIV UHAEKC NePeAaHHOro 31eMeHTa 418 UHAEKCUPOBAHHbIX KOAIEKLMIA (CTPOKaA, CMNCOK,
KopTex)

my_list = [1, 2, 2, 2, 2, 3]
print(my_list.index(2)) # nepBuili 3nemeHm paBHuili 2 HaxodumcA no uHdekcy 1 (uHdekcayus ¢ HynAa!)

print(my_list.index(5)) # ValueError: 5 is not in Llist - omcymcmBywuuli 3nemeHm Bvidacm owubKy !

e .copy() — MeToZ BO3BpaLLaeT HEeryboKyH (He PeKypCHBHYHO) KOMMIO KOIEKLMM (CMIMCOK, CI0Bapb, 06a Tna MHOXECTBA).


https://habrahabr.ru/post/319876/#4

my_set = {1, 2, 3}

my_set_2 = my_set.copy()

print(my_set_2 == my_set) # True - Konnekyuu paBHel - codepxam oOuHaKoBble 3Ha4yeHusA
print(my_set_2 is my_set) # False - Koanekyuu He udeHMUYHbl - MO pd3Hble 0ObeKmsl C pa3Hemu id

o _clear() — mMeTOZ M3MEHAEMbIX KOIIEKLMI (CMNCOK, CI0Bapb, MHOXECTBO), yAANAIOLLNIA 13 KONNEKLUM BCE 3IEMEHTbI U
npeBpaLlatoLLnii €€ B MyCTyto KOANEKLWIHO.

my_set = {1, 2, 3}
print(my_set) # {1, 2, 3}
my_set.clear()
print(my_set) # set()

Ocob6ble meToabl CpaBHEHMs MHOXecTB (set, frozenset)

o set_a.isdisjoint(set_b) — nctnHa, ecnv set_a u set_b He nmeroT 06LLNX 3N1EMEHTOB.

e set_b.issubset(set_a) — ecsm Bce anemeHTbl MHOXeCTBa set_b npvHagnexar MHOXeCTBY set_a, TO MHOXeCTBO set_b Lennkom
BXOAWT B MHOXECTBO Set_a U1 ABNAETCS ero NoAMHOXeCTBOM (set_b — noagMHOXecTBO)

e set_a.issuperset(set_b) — cooTBeTCTBEHHO, eC/v yC/0BME BbilLe CNPaBeAINBO, TO set_a — HaZAMHOXECTBO

set_a = {1, 2, 3}

set_ b = {2, 1} # nopadok snemeHmoB He BaxeH!
set_c = {4}
set_d = {1, 2, 3}

print(set_a.isdisjoint(set_c)) # True - Hem obwux 3nemeHmoB
print(set_b.issubset(set_a)) # True - set_b yesnukom Bxodum 6 set_a, 3Ha4yum set_b - nodmHoxecmBo
print(set_a.issuperset(set_b)) # True - set_b uyenukom Bxodum B8 set_a, 3Ha4yum set_a - HadmHoxecmBo

|_|pl/l paBeHCTBE MHOXECTB OHU O4HOBPEMEHHO N MOAMHOXECTBO M HaAMHOXECTBO APYr AnA Apyra

print(set_a.issuperset(set_d)) # True
print(set_a.issubset(set_d)) # True

4 KoHBepTaumsa O4HOro TUNAa KONEeKUUn B apyrou

B 3aBMCUMOCTYM OT CTOALLMX 3aZa4, OAVH TWM KOEKLMN MOXHO KOHBEPTMPOBATb B APYrov T1n Koanekumu. [ins 3Toro, Kak npasuio
[OCTaTOYHO MepeAaTb OfHY KOMNEKLMIO B GYHKLMIO CO34aHNsA APYrol (OHU ecTb B Tabvue Bbille).

my_tuple = ('a', 'b', 'a")

my_list = list(my_tuple)

my_set = set(my_tuple) # mepaem uHOekcol u Aybaukamsl 3nemeHmoB!
my_frozenset = frozenset(my_tuple) # mepaem uHOekcol u Aybaukamsl 3nemeHmoB!
print(my_list, my_set, my_frozenset) # ['a’, 'b', 'a'] {'a’', 'b'} frozenset({'a', 'b'})

O6paTuTe BHMMaHMeE, UTO NPU NPeo6pPa30BaAHMMN OAHOWN KONNEKLMN B APYTYI0O BO3MOXHA NOTEPS AAHHbI:

e [lpu Nnpeobpa3oBaHNM B MHOXECTBO TEPAIOTCA AyOMpytoLLVie 31eMeHTbI, Tak Kak MHOXECTBO COAEPXXMWT TO/IbKO YHUKa/bHbIe
anemeHTbI! COBCTBEHHO, MPOBEpPKa Ha YHMKaNbHOCTb, OBbIYHO 1 ABAAETCA MPUYMHOW UCMONb30BaTb MHOXECTBO B 3aAavax, rae y
Hac eCTb B 3TOM NOTPeBHOCT.

L4 I‘Ipm KOHBepTaunun MHAeKCI/IpOBaHHOVI KOonekunn B HEMHAEKCUPOBAHHYHO TepPAETCA I/IHq)OpMaLI,I/lﬂ O nopajke 3/1eMeHTOB, a B
HEKOTOpPbIX C/ly4aeB OHa MOXeT ObITb Kpnutn4yeckn BaXKHOM!



e [locne KOHBepTauuun B He N3MEHSEMBIN "N, Mbl 60/bLLE HE CMOXEM MEHATb 3IEMEHTbI KONNeKUUN — yaanAaTb, USMEHATD,
,Cl,06aB}1ﬂTb HOBbl€. OTO MOXeT npuBecTn K owmnbKam B HalLnx q)yHKLI,I/IFIX 06pa6OTKI/I AaHHbIX, €C/IN OHU ObINN HanMcaHbl AanAa
paﬁOTbI C USMEHAEMbIMUN KONNEKLUUNAMMN.

[JononHuTenbHble geTanu:
e Cnocobom Bbllle He NoNy4unTCA Co34aTb C/IOBapb, TaK Kak OH COCTOUT U3 NMap KAKU: 3Ha4yeHne.

3TO orpaHuyeHve MOXHO 0BONTH, CO34aB CI0Bapb KOMOUHMPYSA KAKOUM CO 3HAYEHUAMM C UCMOb30BaHMeM zip():

my_keys = ('a', 'b', 'c")
my_values = [1, 2] # Ecnu KonuvyecmBo snemeHmo8 pasHoe -
# 6ydem ompabomaHo noka xBamaem Ha napsl - AuWHUE om6poueHs!
my_dict = dict(zip(my_keys, my_values))
print(my_dict) # {'a': 1, 'b': 2}

e Co3/aeM CTPOKY 13 APYroli KONNEKLMK:

my_tuple = ('a', 'b', 'c")
my_str = ''.join(my_tuple)
print(my_str) # abc

e Bo3modkHas owmbka: Ecnv Bala konnekums coaepXXuT nameHsieMble 31eMeHTbI (Hanpumep CrMCOK CMUCKOB), TO €€ HeNb3s

KOHBEPTMPOBATb B HE U3MEHAEMYHO KONNEKLUUHO, TaK KaK €€ 31eMeHTbl MOTyT ObITb TO/ILKO HE U3MeHseMbIMMN!

my_list = [1, [2, 3], 4]
my_set = set(my_list) # TypeError: unhashable type: 'list'

Mpumeuanune: Camble MOLLHbIE U TMBKME CNOCOBLI — reHepaTopbl KOEKLWIA ByayT pacCMOTPEHbI OTAENBHO B YETBEPTON YacTu
LMKAa, Tak Kak TaM MHOFO HKOQHCOB W BapMaHTOB MCMOJ/b30BaHMsA, Ha KOTOPbIX PEAKO 3a0CTPSAIT BHUMaHWe, 1 TpebyeTcs AeTanbHbIl
pa3bop.

UPD: @ ShashkovS B KOMMeHTapusax BbINOXUA CCbIIKM Ha BaXKHYH U MOAE3HYH MHOOPMaLMIO MO aAropUTMUYECKON CIOXKHOCTY
onepaumii ¢ KoNeKUUAMU:
e TimeComplexity (aka «Big O» or «Big Oh») (Ha aHranlickom)

e Complexity of Python Operations (Ha aHranckom)

Yactb 1 Yactb 2 Yactb 3 Yactb 4

Mpurnawato K 06Cy)XXaeHuIo:

e Ecma rae-1o 4onyctna HEeTOYHOCTb NIn He yhlé.ﬂ YTO-TO BaXXHOE€ — NULLNTE B KOMMEHTapKAX, BaXXHble KOMMEHTapunn 6y,EI,yT nos>e
A06aBﬂeHbl B CTaTbO C YKa3aHMEM Ballero aBTopctaa.

e ECAu Kakme-TO MOMEHTbI He MOHATHbI U Tpe6yeTcn YTOUHEHME — NuLnTEe Bally BONPOChbl B KOMMEHTaPUAX — WUAU A an jpyrue

yuTaTeNIn JaayT OTBET, a Ae/ibHble BOMPOChl C OTBeTaMU ByAyT No3xe Ao6aBaeHbl B CTaTbiO.
Teru: python, nporpammMmupoBaHune, HaUMHaKOLWMM, KONNEKLUN, CTPYKTYPbI AAHHBIX

Xa6bi: Python, MporpammupoBaHune
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Bce notokn Paspabotka AamuHucTpupoBaHue [usaiiH MeHegykmeHT MapkeTuHr Hayunon Q @ Boritn

DaneSoul 12 aneaps 2017 8 10:06
Python: konnekuuu, yactb 2/4: UHAEKCUPOBaHME, CPe3bl,
COPTMPOBKA

Python, MporpammupoBaHue

Tutorial
Yacrtb 1 Yacrtb 2 Yacrtb 3 Yactb 4
s [ o[ <[ d[ e[ ] s [Poymm [aHHas cTaTba ABAAETCA NPOAOMKEHNEM MOe cTaTbk "Python: konnekuuu, yacts 1:
Hspexcor 0| L68)[25)[3 @4 (3)[5 () 6 ()| cmira
) e e e e e bty knaccnukaums, obLine NOAXoAbl U METOAbI, KOHBepTaLuma®.

[:-1] () w [+ [+ [+ [+ [+ + [gredcda
2] (~) ¥ + ¥ + |aceg

[1:2]1(-) + Y ¥ baf

[ + a
[-1:] + g
3:4] + d
31 (=) [+ ]+ Jefg
[3:1:-1] () HERE edc
(251 (=) B cde

B ,Cl,aHHOl‘;I CTaTbe Mbl MPOAOJIXKUM N3y4aTb O6LL|,VI€ npuHUMNbl pa6OTbI CO CTaHAapPTHbIMU

Konnekumsamu (Moaynb collections B Het He paccmaTpuBaetcs) Python.

Ana koro: ana usydarolmx Python 1 yxe nmetowwmnx HavanbHoOe NpescTaBaeHre O KOMNEKLMAX
1 paboTe C HUMK, XeNatoLLMX CUCTEMATU3MPOBaTb U YTrNyOUTb CBOU 3HAHUA, CIOXUTb X B LIeSIOCTHYHO KapTUHY.

OMMABJ/TEHUNE:

1. IHaekcmpoBaHue
2. Cpes3bl

3. CopTupoBka
1. N"HpekcupoBaHue

1.1 UHpekcupoBaHHble Konnekuum

PaccmMoTpuM MHAEKCMPOBaHHbIE KOMIEKLIMU (MX eLlie Ha3blBatoT NoCAef0BaTeIbHOCTN — sequences) — cnucok (list), kopTex (tuple),
CTpOKYy (string).

HOA VIHAEKCI/IpOBaHHOCTbI'O nmMmeeTcsa BBI/IAy, YTO 3/1eMeHTbI Koanekunm pacnonararoTcn B OI'IpeAenéHHOM I'IOpFIAKe, Ka)K,CI,bII‘/] IN1eMEHT
nMeeT cBoW nHAeKC ot 0 (TO ecTb NepBbI MO CUETY INeMEHT UMeeT nHaekc He 1, a 0) 40 UHAEKCA Ha eAUHULY MEHbLIErO ANWHbI
konnekuwmm (1.e. len(mycollection)-1).

1.2 NonyuyeHne 3HaUEHNA NO UHAEKCY

,[]'flﬂ BCEX UHAEKCMPOBAHHbIX KOJ'IJ'IeKLI,I/IPI MO>XHO MOAYy4YNTb 3HaYEeHNE 3/IeMeHTa Mo ero NHAEKCY B KBagpaTHbIX ckobKax. ﬂpI/ILIEM,
MO>HO 3a4aBaTb OTpVILI,aTeﬂbeIVI MHAEKC, 3TO 3HaYuUT, YTO 6yp,eM HaxXoAuTb 3/1IEMEHT C KOHLa CYMTas 06paTHOM nopaake.

Mpw 3agaHnM OTPULIATENBHOTO MHAEKCA, MOCAEAHNIA 31IEMEHT UMeeT NHAEKC -1, npeanociesHnin -2 1 Tak Aanee A0 NepBOro 31emMeHTa
MHAEKC KOTOPOro paBeH 3HAaUEeHWIO A/IMHBI KOJUIEKLMM C OTPULATEIbHBIM 3HAaKoM, TO ecTb (-len(mycollection).

3/1eMeHTbI a b c d e
NHAEKCbI 0 (-5) 1(-4) 2 (-3) 3 (-2) 4 (-1)
my_str = "abcde”

print(my_str[0]) # a - nepBeili 3nemeHm

print(my_str[-1]) # e - nocnedHuli 3nemeHm

print(my_str[len(my_str)-1]) # e - mak moxe MOXHO B63amb nocnedHul 3nemeHm

print(my_str[-2]) # d - npednocnedHuli 3nemeHm
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Hawwwm konnekumm MoryT MMeTb HECKOJIbKO YPOBHEN BAOXKEHHOCTM, Kak CMMCOK CMUCKOB B MpuMepe Huxe. [ns nepexosa Ha ypoBeHb
ray6e CTaBUTCA BTOpas napa KBajpaTHbIX CKOBOK v Tak ganee.

my_21vl_list = [[1, 2, 3], ['a"', 'b", 'c']]

print(my_21vl_list[@]) # [1, 2, 3] - nepBeuili 3nemeHm — nepBbili B10XEHHbIU CNUCOK
print(my_21vl_list[@][@]) # 1 — nepBuili anemeHm nepBozo Ba0XeHHO20 chuckad
print(my_21vl 1ist[1][-1]) # c — nocnedHuli 3nemeHm Bmopozo Ba0XeHHO20 chucka

1.3 U3MmeHeHue 3nemeHTa CNUCKA NO MHAEKCY

nOCKOﬂbe KOPTEXWU N CTPOKKN Y HAaC HENU3MEHAEMbIE KONIEKLUN, TO MO UHAEKCY Mbl MOXEM TOJIbKO 6paTb 3/1EMEHTbI, HO HE MEHATb UX:

my_tuple = (1, 2, 3, 4, 5)
print(my_tuple[0]) # 1
my_tuple[0] = 100 # TypeError: 'tuple' object does not support item assignment

A BoT ANA CNUCKa, eCan B3aTue snemMeHTa no NHAEeKCy pacrnonaraeTca B IEBOI YacTn Bblpa>keHwud, a janee VAET onepatop
npumcBamBaHnAa =, TO Mbl BaAaéM HOBOE€ 3Ha4yeHne 31eMeHTy C 3TUM UHLEKCOM.

my_list = [1, 2, 3, [4, 5]]

my_list[@] = 10

my_list[-1][0] = 40

print(my_list) # [10, 2, 3, [40, 5]]

UPD: MpumeyaHue: [1ns Takoro NpucBOeHWs, 3IEMEHT yXe JO/KEH CyLLecTBOBaTh B CMUCKE, Heb3s TakuM 0bpa3om f06aBUTb d1eMeHT
Ha HecyLLeCTBYHOLWNIA UHAEKC.

my_list = [1, 2, 3, 4, 5]
my_list[5] = 6 # IndexError: list assignment index out of range

2 Cpe3bl

2.1 CMHTaKCUC cpe3a

OueHb YacTo, Hafo MNONYUYNTb HE OAVH KaKOW-TO 3IEMEHT, @ HEKOTOPbIN NX HabOpP OrpaHNYeHHbIV onpeaeneHHbIMU NPOCTLIMU
npaBuiaMn — HanpumMep nepsble 5 NN NOCAeHVE TPW, UIN KaXAblil BTOPOW 3/1eMeHT — B Takux 3aZavax, BMecTo nepebopa B Lyukie
HamHoro ys06Hee ncnosib3oBaTth Tak Ha3biBaeMbln cpes (slice, slicing).

Cnep,yeT NMOMHWTb, YTO B3AB 3/1IEMEHT MO NHAEKCY UK CPE3OM (S“CG) Mbl HE KaK HE MeHAEM UCXOAHYH KOJINeKUMHO, Mbl MPOCTO
CKonmnpoBaaun ee Yactb ANA AaaneVlmero ncnoab3oBaHMA (Hanpmmep AO6aB.ﬂeHMﬂ B APYryro KO/JIEKL MO, BbIBOZA Ha nevaTb, KaKnx-To
BbILIMCﬂeHI/II‘/lI). nOCKOﬂbe CaMa Konnekuma He MeHAETCA — 3TO NPUMEHKMMO KakK K U3MEHAEMbIM (CI'IMCOK) TakK N K HEM3MEHAEMbIM

(CTpOKa, KOpTe)K) nocneaoBaTelbHOCTAM.

CVHTaKCUC cpe3a MOX0X Ha TakoBOW AN WHAEKCAL MK, HO B KBAAPATHbLIX CKOBKax BMECTO OAHOIO 3HauYeHus yKasbiBaeTcs 2-3 yepes
JBOeTOouVE:

my_collection[start:stop:step] # cmapm, cmon u waz

0OcobeHHOCTU cpe3a:

L4 OTpVILJ,aTe}'IbeIe 3Ha4yeHna CTapTa U CToMa O3Ha4aroT, YTO CYUTaTb HAZO HE C Hayajla, a C KOHLUa KOANeKUnn.

e OTpuuatenbHoe 3HaueHwve wara — nepe6op BeAéM B 06paTHOM Mopsake crpasa Haieso.



e Ecau He ykasaH CTapT [:stop:step]— HauMHaeM C caMoro Kpas KOIeKLMW, TO eCTb C NEPBOro 3/1eMeHTa (BK/IKOYas ero), ecau war
MONOXMNTENbHBIA MW C MOCAEAHErO (BK/IOYAsA €ro), eCn Wwar oTpuuaTenbHbI (M COOTBETCTBEHHO Nepebop naeT oT KoHLA K
Hayvany).

e Ecnm He ykasaH cton [start:: step] — naem g0 camoro kpas Koanekuum, To ecTb 40 NOCNEAHEro 31eMeHTa (BKAroYas ero), eCau Lwar
MOJIOXKMTE/bHBIN WX 4O NEPBOro 3/eMeHTa (BKAtOUas ero), eC/n Wwar oTpuLatenbHblli (M COOTBETCTBEHHO Nepebop MAEeT OT KOHLa
K Hayany).

e step = 1, TO ecTb NocnesoBaTe/bHbIN Nepebop cneBa HanpaBo ykasblBaTb He 00A3aTeNlbHO — 3TO 3HAYEHMWe LWara No YMOAYaHuHo.
B Takom cnyuae gocrtatouHo ykasaTb [start:stop]

o MOXHO caenatb Aaxe TaK [:] — 3TO 3HAUMT B3ATb KOANEKLMIO LLEINKOM

e BAXKHO: IMpu cpese, nepevbiii uHdekc exodum 8 8bibopky, a emopoli Hem!
To ecTb OT CTapTa BKAHOUMUTENLHO, A0 CTOMa, FAe CTOMN He BKAHYAeTCs B pe3ysbTaT. MaTemaTuecky 3To MOXHO 6biao 6bl 3anucaTb
Kak [start, stop) nav NOACHUTL BOT TakMM NPaBUAOM:

[ <nepBbit BkYaeMblit> : <nepBblii HE BkAWYaembid> : <war> ]

Moatomy, Hanpumep, mylist[:-1] He ngeHTMYHO mylist[:0:-1], Tak Kak B NepBOM Cayyae Mbl BKAKOUMM BCE d/1€MEHTbI, @ BO BTOPOM
pongem ao 0 nHaekca, HO He BKOUMM erol

Mpumepbl cpe30B B BUAe Tabnuubl:

IMocnegoBaTe/IbHOCTL | & b C d e f g |Pesyasrar
HugeKcsl 0(-7)1(6)|2(5)[3 ()[4 (-3)|5 (2)[ 6 (-1)| craficunra
L1 (=) + + + + + + + |abcdefg
[=-1] (=) + + + + + + + |gfedcba
[:2] (=) + + + + |aceg
[1:2](=) + + + bdf

[:1] + a

[-1:] + |8

[3:4] + d

[3] (-) + |+ |+ |efg
[-3:1:-1] (=) + + + edc

[2:5] (=) + + + cde

Koa nprmepoB u3 Tabaunubl

2.2. UmeHOBaHHbIe cpe3bl

YT106bl N36ABUTCH OT «MarnM4ecknx KOHCTaHT», 0OCOBEHHO B Cyyae, KOrAa OAMH 1 TOT XKe Cpe3 HaZo NPVMEHATb MHOTOKPaTHO, MOXHO
3a/jaTb KOHCTaHTbl C UMEHOBAHHBLIMW Cpe3amMu C Mob30BaHWeM creumanbHol GyHkumm slice()()

MpviMeyaHne: None COOTBETCTBYET OMYyLLEHHOMY 3HaUYeHMto No-ymoauaHuto. To ectb [:2] ctaHoBuTcs slice(None, 2), a [1::2] ctaHoBMTCA
slice(1, None, 2).

person = ('Alex', 'Smith', "May", 10, 1980)
NAME, BIRTHDAY = slice(None, 2), slice(2, None)
# 3a0aem KoOHCmaHmam umeHOBaHHble cpe3bl
# OaHHble KoHcmaHmel 8 KBadpamHeix CKObKaAx 3ameHAmcA coomBemcmByrwumu cpe3amu
print(person[NAME]) # ('Alex', 'Smith')
print(person[BIRTHDAY]) # ('May’', 10, 1980)

my_list = [1, 2, 3, 4, 5, 6, 7]
EVEN = slice(1, None, 2)
print(my_list[EVEN]) # [2, 4, 6]



2.3 I3meHeHMe cnucKa cpes3om

BaXkHbIn MOMEHT, Ha KOTOPOM He BcCerja 3a0CTpAaeTca BHMMaHWe — C MOMOLLUbHO Cpe3a MOXXHO He TOJIbKO MnoJjiydaTb KOMUKO KONeKunn,
HO B C/ly4dae Crnncka MOXHO Tak>Ke MeHATb 3Ha4YeHUA 31IEMEHTOB, YAaNATb U AO6aBIIFITb HOBbI€E.

MpounniocTpupyem 3To Ha NpUMeEpPax HNXKe:

o [laxke eciM XOTUM A06aBUTb OANH 3N1EMEHT, HEOHXOAMMO NepesaBaTb UTePUPYeMbIli 06BEKT, MHaue byaeT owmnbka TypeError: can
only assign an iterable

my_list = [1, 2, 3, 4, 5]

# my Llist[1:2] = 20 # TypeError: can only assign an iterable
my_list[1:2] = [20] # Bom menepb Bce pabomaem
print(my_list) # [1, 20, 3, 4, 5]

e /11 BCTaBKM OAMHOYHbIX 3/1EMEHTOB MOXHO MCMO/b30BaTh CPe3, KOA MPUMEPOB eCTb HUXE, HO AeaTb Tak He PEKOMEHZAYHO, Tak
KaK TakoW CUHTaKCKC Xy>e 4mTaThb. Jlyylle Ucnosb3oBaTb MeTOAbI cnvcka .append() v .insert():

Cpes aHanoru .append() u insert()

¢ MOXHO MeHATb YacTh NOCNeA0BaTENbHOCTN — 3TO NPUMEHEHMWE BbIFNAANT Hanbonee MHTEPECHbIM, Tak Kak peLlaeT 3asady npocTo
W HarnsgHo.

my_list = [1, 2, 3, 4, 5]
my_list[1:3] = [20, 30]

print(my_list) # [1, 20, 30, 4, 5]

my_list[1:3] = [0] # Hem npobnem 3ameHums 08a 3nemeHma HA OOUH
print(my_list) # [1, 0, 4, 5]

my_list[2:] = [40, 50, 60] # unu 06a snemeHma Ha mpu
print(my_list) # [1, o, 40, 50, 60]

e MoxHO MPOCTO yAa/INTb YacCTb MOC/Nef0BaTE/IbHOCTU

my_list = [1, 2, 3, 4, 5]
my_list[:2] = [] # unu del my_Llist[:2]
print(my_list) # [3, 4, 5]

2.4 BbIX0oA 3a rpaHuLbl MHAEKCA

O6paLu,eH|/|e No MHAEKCY MO CYyTW ABNAETCA YaCTHbIM CyYaeM Cpe3a, Korga Mbl O6anJ,aeMCﬂ TOJIbKO K OAHOMY 3/IEMEHTY, a He
AnanasoHy. Ho ecTb oueHb BaxkHOe OT/IYMe B o6pa60TKe cnTyaumn € OTCyTCTBYHOLLUM 31€MEHTOM C NCKOMbIM NHAEKCOM.

ObpallieHne K HeCyLLeCTBYHOLLLEMY MHAEKCY KOIEKLUM BbI3bIBaeT OLINOKY:

my_list = [1, 2, 3, 4, 5]
print(my_list[-10]) # IndexError: List index out of range
print(my_list[10]) # IndexError: list index out of range

AB C/ly4dae BbIXOJa rpaHul, cpesa 3a rpaHulbl Koanekumnn HWKaKOW OLWNBKM He nponcxoanT:

my_list = [1, 2, 3, 4, 5]
print(my_list[@:10]) # [1, 2, 3, 4, 5] — ompabomanu B npedenax Koanekyuu



print(my_list[10:100]) # [] - makux snemeHmoB Hem — BepHyau nycmyw Konnekyuw
print(my_list[10:11]) # [] - npoBepsem 1 omcymcmBywwuli 31emeHm - nycmas Kosanekyus, 6e3 owubku

MNpumeuanue: [15 Tex cayyaes, Korga GyHKLMOHaNA CPE30B HEAOCTATOUHO U TpebytoTcs Bonee COXKHbIE BbIBOPKM, MOXHO
BOCMOJIb30BATLCA CMHTAKCVICOM BbIpaXKeHWN-reHepaTopoB, PaCCMOTPEHUIO KOTOPbIX NOCBeLLeHa 4 cTaTbs LKA,

3 CopTnpoBKaA 3N1€eMEeHTOB KONNeKuun

CopTnpoBKa 31eMeHTOB KOIeKLMM BaxkHas 1 BOCTpeboBaHHas GpyHKLMA, MOCTOAHHO BCTpeYatoLasncs B 06bIYHbIX 3aga4ax. TyT ecTb
HECKOJ/IbKO OCOBEHHOCTEN, Ha KOTOPbIX HE BCErAa 3a0CTPSAETCA BHUMAHWNE, HO KOTOPbIE OYeHb BaXHbI.

3.1 ®yHkuus sorted()

Mbl MOXET 1cnonb3oBaTb GyHKLMIO sorted() Ans BbIBOAA CMNCKA COPTUPOBAHHbIX 31€MEHTOB H06O0I KOANEKLUW 415 MOCAeAytoLLee
06paboTku nam BbiBOAA.

L4 q)yHKLI,I/IFI HEe MeHAET NCXOAHYHO KOJINeKUMHo, a BO3BpallaeT HOBbIV CMNCOK W3 ee 31eMEHTOB;
® He 3aBUCMMO OT TUMa I/ICXO,D,HOI‘/‘I Koanekunu, BepHéTCﬂ CMncok (|ISt) €€ 3JIEMEHTOB,;
® [OCKOJIbKY OHa HE MeHAET NCXOAHYH KONNEKUUID, €€ MOXHO NMPUMEHATb K HEU3MEHAEMbIM KONNEKLUNAM;

e [loCKOAbKY MPU COPTUPOBKE BO3BPALLAEMbIX 3/IEMEHTOB HAaM He BaXKHO, Bbl 1N Y 31EMEHTa HEKWI MHAEKC B UCXOAHOM KOMEKLMM,
MOXHO MPUMEHATb K HEMHAEKCUPOBAHHBIM KONNEKLUAM;

o ImeeT fonoaHUTENbHbIE HE 06s3aTebHbIE apryMEHTbI:
reverse=True — copTMpoBKa B 06paTHOM MopsAke
key=funcname (HaunHas ¢ Python 2.4) — copTupoBka ¢ MoOMOLLbHO cneunanbHoi dyHKLuK funcname, oHa MOXeT 6bIThb Kak
cTaHZapTHOM dyHKLMen Python, Tak v cneumnanbHO HaNMCaHHOM BaMU A/ AaHHON 3agaun GyHKLUMEN N NamMBA01.

my_list = [2, 5, 1, 7, 3]

my_list_sorted = sorted(my_list)
print(my_list_sorted) # [1, 2, 3, 5, 7]
my_set = {2, 5, 1, 7, 3}

my_set_sorted = sorted(my_set, reverse=True)
print(my_set_sorted) #[7, 5, 3, 2, 1]

MpuMep COPTUPOBKHM CMNCKA CTPOK MO AanHe len() KaxAoro anemeHTa:

my_files = ['somecat.jpg', 'pc.png', 'apple.bmp', 'mydog.gif']
my_files_sorted = sorted(my_files, key=len)
print(my_files_sorted) # ['pc.png', 'apple.bmp', 'mydog.gif', 'somecat.jpg']

3.2 ®yHKuus reversed()
®yHkuwms reversed() NpUMeHseTCs Ans NocieAoBaTeNbHOCTeN U paboTaeT No Apyromy:

® BO3BpallaeT reHepaTtop Crnucka, a He cam Cnncok;

® eC/IM HY)XKHO MONyYnTb HE reHepaTop, a roTOBbIV CNCOK, pe3yabTaT MOXHO 06epHyTb B list() nan xe Bmecto reversed()
BOCMO/1b30BaTbCA Cpe3om [: :-1];

® OHa He CoOpTUpYyeT 3/1EMEHTbI, a BO3BpalLllaeT UxX B 06paTHOM nopajke, To eCTb YMTaeT C KOHLUa Cnncka;

® 13 NpeAblAyLLero nyHKTa NOHATHO, YTO EC/IW Y HaC KOMNEKLMS HEVHAEKCMPOBaHHAs — Mbl HE MOXEM BbIBECTW €€ 3/1eMEHTbI B
obpaTHOM nopsgke 1 3Ta GYHKLMA K TaKUM KOANEKLMAM He MpUuMeHnMa — noayumnm «TypeError: argument to reversed() must be a

sequence»;
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® He MO3BOJIAET UCMOAb30BaTb AOMOJHUTENbHbIE apryMeHTbl — ByaeT owmnbka «TypeError: reversed() does not take keyword
arguments».

my_list = [2, 5, 1, 7, 3]
my_list_sorted = reversed(my_list)

print(my_list_sorted) # <listreverseiterator object at 0x7f8982121450>
print(list(my_list_sorted)) #[3, 7, 1, 5, 2]
print(my_list[::-1]) # [3, 7, 1, 5, 2] - mom xe pe3yabmam C nomoubw cpe3d

3.3 MeToppbl cnucka .sort() u .reverse()

Y cnvcka (M TONbKO y Hero) ecTb ocobble MeToAbl .sort() v .reverse() KOTOpble AenatoT TOXKe camoe, YTO COOTBETCTBYHOLLME DYHKLUM
sorted() u reversed(), Ho npun 3TOM:

o MeHAIOT caM UCXOAHBIV CMINCOK, @ He TeHEePUPYHOT HOBbIN;

e Bosspauator None, a He HOBbIN CMIUCOK;

® M0AAEPXMBAIOT Te XKe AOMONHUTE/IbHbIE apryMeHTb;

® B HUX He HaZlo NepejaBaTb caM CMMCOK NepBbIM NapamMeTpoMm, 6osiee TOro, ecn 3To caenatb — byeT olnbka — He BepHoe

KO/IM4YeCTBO apryMeHTOB.

my_list = [2, 5, 1, 7, 3]
my_list.sort()
print(my_list) # [1, 2, 3, 5, 7]

O6paTtute BHMMaHue: YacTtas olwnbka HauMHaOLWMX, KOTOpas He ABAAETCA OLUMOKON ANA UHTePrpeTaTopa, HO MPUBOAMNT HE K TOMY
pe3y/bTaTy, KOTOPbIV XOTAT MONYUUTb.

my_list = [2, 5, 1, 7, 3]
my_list = my_list.sort()
print(my_list) # None

3.4 OCO6eHHOCTU COPTUPOBKU CIOBaps
B COpTNpPOBKE C/10BapA €CTb CBOU OCO6eHHOCTVI, BbI3BaHHbI€ TEM, YTO 3/IEMEHT C0BapPA — 3TO Napa KAKY: 3Ha4YeHue.

UPD: Tak xe, He 3abblBaeM, 4To roBopsa O COPTUPOBKE CN0BapA, Mbl UMeeM BBUAY COPTUPOBKY NONYYEHHbIX U3 CI0BapA AaHHbIX ANA
BbIBOZa WM COXPaHEHNA B MHAEKCNPOBAHHYH KOJNEKLUHO. COXpaHI/ITb AaHHble COPTUPOBAHHBIMW B CaMOM CTaHAAPTHOM Cn0OBape He
NONYy4YUTCA, OHU B HEM, KaK N APYTUX HENHAEKCMPOBAHHbIX KONNEKUMAX HaXOAATCA B NPOU3BOJIbHOM NMopsaake.

e sorted(my_dict) — korga Mbl nepesaemM B GyHKLIMIO COPTUPOBKM COBapb 6e3 BbI30Ba €ro A0MNONHUTEbHBIX METOA0B — WAET
nepebop TONbKO KKOUeW, COPTUPOBAHHbIN CMUCOK KAKOYeR HaM v BO3BPaLLaeTCs;

e sorted(my_dict.keys()) — TOT >ke pe3ynbTaT, UTO B MPeAblAyLLEM NPUMEpPE, HO MPOMUCaHHbIN 6onee ABHO;
e sorted(my_dict.items()) — BO3BpaLLaeTcss COPTUPOBAHHbBIV CMMCOK KOPTEXEN (KAHOU, 3HaUEHNe), COPTUPOBAHHBIX MO KArOUY;
e sorted(my_dict.values()) — Bo3BpaLL@eTcs COPTMPOBAHHbIN CMMCOK 3HAUYEHWI

my_dict = {'a': 1, 'c¢': 3, 'e': 5, 'f': 6, 'b': 2, 'd': 4}
mysorted = sorted(my_dict)

print(mysorted) # ['a', 'b', 'c', 'd', 'e', 'Ff']
mysorted = sorted(my_dict.items())
print(mysorted) #[('a', 1), ("b', 2), ('c’, 3), ('d", 4), ('e’, 5), ('f', 6)]

mysorted = sorted(my_dict.values())
print(mysorted) # [1, 2, 3, 4, 5, 6]



OTAe.ﬂbele C/IO>KHOCTW MOXKET Bbl3BaTb COPTUPOBKa C/iIoBapA He Mo KJaK4YaM, a Mo 3HaYeHUAM, eC/1IM HaM He NMPOCTO HY>XEH CrCOK

3Hal-IeHI/II7I, N MEHHO BbIBOAWTbL Mapbl B MopAaaKe COPTUPOBKU MO 3HAYEHUIO.

[ns pelleHns 3ToM 3aa4n MOXKHO B KayecTBe crieluanbHon GyHKLMN COPTUPOBKM nepesasath lambda-dyHkuunto lambda x: x[1]
KOTOpas M3 Moy4YaeMblxX Ha KaxAOoM 3Tare KopTexei (KoY, 3HauyeHne) byaeT 6paTb ANf COPTUPOBKM BTOPOIA 31I€MEHT KopTexa.

population = {"Shanghai": 24256800, "Karachi": 23500000, "Beijing": 21516000, "Delhi": 16787941}
# omcopmupyem no Bo3pacmaHul HaceneHus:

population_sorted = sorted(population.items(), key=lambda x: x[1])

print(population_sorted)

# [('Delhi’, 16787941), ('Beijing’', 21516000), ('Karachi', 23500000), ('Shanghai', 24256800)]

UPD ot @ ShashkovsS: 3.5 lononHuTenbHas uHopmaums no ncnonb3oBaHuio napametpa key npu
CoOpTMpPOBKe

ﬂ,Ol‘IyCTVIM, Y Hac eCTb CNMCOK KOpTe)KeVI Ha3BaHWI ,a,eTane% N YX CTOMMOCTEN.
Ham HY>XHO OTCOPTUPOBAaTb €ro CHa4asia no HasBaHUO ,quaﬂef/ll, a OAMHaKOBble AeTaan no y6bIBaHI/l|O LleHbI.

shop = [('kapeTka', 1200), ('waTyH', 1000), ('cemno', 300),
('nepanb', 100), ('cepno', 1500), ('pama’, 12000),
('obon', 2000), ('waTyH', 200), ('cemno', 2700)]

def prepare_item(item):
return (item[0], -item[1])

shop.sort(key=prepare_item)

Pe3ynbTaT copTrpoBKM

Mepea Tem, kak cpaBHMBaTL ABa 3/N1eMeHTa CNMcka K HAM NpumeHanack yHKLMA prepare_item, KoTopas MeHsNa 3Hak Y CTOMMOCTH
(PYHKLMA NPUMEHAETCA POBHO MO OZHOMY pa3y K KaxXAoMy d/1eMeHTy. B pesyabTtaTe npu 0AnHAKOBOM MepPBOM 3HaUYEHWN COPTUPOBKA
no BTOPOMY Npoucxoguna B o6paTHOM nopsazke.

UT06b! HE MIOAUTL YTUANTAPHbIE GYHKLMK, BMECTO UCMO/Ib30BaHWA CTOPOHHEW GYHKLUKM, TOTO Xe 3bPekTa MOXHO J06UTLCS C
Mcnonb3oBaHMeM NAM6Aa-PYHKLMN.

# [flaHHble ckonupoBame u3 npumepa GBviwe
shop.sort(key=lambda x: (x[@], -x[1]))

[JlononHuTenbHble AeTanun 1 NpUMepbl UCMONb30BaHUA napameTpa key:
e wiki.python.org/moin/HowTo/Sorting#Key_Functions (Ha aHravinckom).

e habrahabr.ru/post/319200/#comment_10011882 — elue 0AVH KOMMEHTapUii ¢ feTanbHbIM Npumepom @ ShashkovS k gaHHoOWM

cTaTbe

UPD ot @ ShashkovsS: 3.6 YcTONnunBoCTb COPTUPOBKYU

[JlonycTim AaHHble HY>XHO OTCOPTUPOBAaTL CHavana no cTonbLy A No Bo3pacTaHuto, 3aTeM Mo cTosibLy B no ybbiBaHWIO, 1 HaKoHeL, Mo
cton6buy C cHoBa Mo BO3pacTaHuto.

Ecnn paHHble B cTonbue B uncioBble, TO NpY NOMOLLM NoaxoAALer GYHKLMM B key MOXHO NOMEHATb 3HaK Y 31eMeHTOB B, uto
NPVBEAET K HEOOXOANMOMY pe3ybTaTy.

A ecnn Bce faHHble TekcToBble? TyT eCTb Takas BO3MOXHOCTb.

[Jeno B Tom, uto copTmpoBka sort B Python yctorumeas (HaunHas ¢ Python 2.2), To ecTb OHa He MeHSeT MOPAZOK «OAMHAKOBbIX»

3/1EMEHTOB.


https://wiki.python.org/moin/HowTo/Sorting#Key_Functions
https://habrahabr.ru/post/319200/#comment_10011882
https://habr.com/en/users/shashkovs/
https://habr.com/en/users/shashkovs/
https://habr.com/en/users/shashkovs/

I'IoaTomy MO>XHO MPOCTO OTCOPTUPOBATb TPW pPa3a Mo pasHbIM KJAHOYaM:
data.sort(key=lambda x: x['C'])

data.sort(key=lambda x: x['B'], reverse=True)
data.sort(key=lambda x: x['A"'])

[JononHutensHas MHGOPMaLMs MO YCTONUMBOCTU COPTUPOBKUN U NMPUMEPBI:
wiki.python.org/moin/HowTo/Sorting#Sort_Stability_and_Complex_Sorts (Ha Haranickom).

Yactb 1 Yactb 2 Yactb 3 Yactb 4

Mpurnawato K 06cy)xaeHuio:

e Ecma rae-1o 4onyctna HETOYHOCTb NN He yl-léﬂ UYTO-TO BaXXHOE — NULLNTE B KOMMEHTapKAX, BaXXHble KOMMEHTapun 6yAyT no3sxe
,D,O6aBﬂeHbI B CTaTblO C YKa3aHMEM Ballero aBTopcrsa.

e Ecin Kakme-To MOMEHTbI HEe MOHATHbI 1 Tpe6yeTc9| YTOUHEHME — NULnTe Balln BONPOChbl B KOMMEHTapUAax — Uan a uan gpyrue
yuTatenn AaayT OTBET, a Ae/ibHble BOMPOChl C OTBETaMU 6y,£l,yT nosxe A06aB.ﬂeHbI B CTaTbHO.
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BOMPOCHI N OTBETbI

Kak ncnpaeutb owmnbky AttributeError: __name__ Django?
Django * MpocToii - 0 oTBeTOB

Kakumu cnocobamu ModXKHO pelunTsb 3agavy yepes Python?
Python - MpocTon + 2 oTeeTa

Monyuntb n3o06paxkeHne 13 bydpepa obmeHa?
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Python: konnekuuu, yactb 3/4: o6begUHEHNE KONNEKUUn,
ao6aBneHue n yganeHue 3/1ieMeHToB

Python, MporpammupoBaHue

Tutorial
Yactb 1
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LIe/IOCTHYHO KapTUHY.

OrnasneHune:

Yactb 2 Yactb 3 Yactb 4

Mpoaomknm nsyyatb obLLMeE MPUHLIMMBI PaboTbl CO CTaHAAPTHBIMU KoAneKunaMun (MoAy b
collections B Heli He paccmatpumBaeTcs) Python. ByayT paccmaTtpuBaTtbcs cnocobbl 06beanHeHUs
1 06HOBNIEHUA KONNEKLNIA ¢ GOPMMPOBAHNEM HOBOW AN M3MEHEHNEM UCXOAHOMN, a Takxke
Cnocobbl 06aBATb U YAANATb INEMEHTbI B U3MEHSAEMbIE KOIEKLMN.

AJ‘ISI KOro: Ana nsy4darowmx Python N y>XXe UMerLnx HadanbHoe npeacrtaBieHne O KoANeKunax
n pa60Te C HUMWY, XXenarnLwmx cnctemMaTmanpoBaTb U yrﬂy6I/ITb CBOM 3HAHWA, CNOXUTb UX B

1. O6beanHeHMe CTPOK, KOPTEXEW, CMINCKOB, CI0Bapel 6€3 N3MEHEHWS NCXOAHbIX.

2. O6besrHeHNE MHOXECTB 6e3 3MEHEHWs NCXOAHbIX.

3. O6besrHeHNe Crncka, CI0Baps U UBMEHSEMOTO MHOXECTBA C U3MEHEHUEM UCXOAHOW KOMNEKLNN.

4. lobaBneHne 1 yaaneHne 31eMeHTOB N3MEHSEMBbIX KOEKLNN.

5. OcobeHHOCTH paboTbl C UBMEHAEMON U He M3MEHAEMOW KONEKLNEN.

1. 0O6beAnHEHME CTPOK, KOPTEXEN, CMUCKOB, CoBapen 6€3 U3MeHeHUs UCXOAHbIX

PaccmoTpumM cnocobbl 06besnHEHNS CTPOK, KOPTEXEN, CMUCKOB, CoBapel 6e3 M3MEeHEHUS UCXOAHbIX KOANEKLMN — KOra 13

HEeCKONbKMX KOJ'IﬂeKLI,I/II‘/‘I CO34a€TCA HOBas KOIEeKLMA TOro Xe TN 6€3 N3MeHeHNs N3HavaNbHbIX.

1. O6begnHeHne cTPOK (string) n koprexkeit (tuple) BO3MOXHa C UCMO/Ib30BaHNEM OMepaTopa CIOXKEHUS «+»

strl = 'abc’
str2 = 'de’
str3 = strl + str2

print(str3) # abcde

tuplel = (1, 2, 3)
tuple2 = (4, 5)
tuple3 = tuplel + tuple2

print(tuple3) # (1, 2, 3, 4, 5)

2. 1ns o6beanHeHNs cnUcKoB (list) BO3MOXHbI Tpy BapuaHTa 6€3 n3MeHeHUs MCXOLHOrO Crncka:

o ﬂ,O6aB.ﬂﬂeM BC€ 3/1eMeHTbl BTOPOro Crnncka K 3nemMeHTaM nepBoro, (ananor MeTo/ .extend() HO 6€e3 n3meHeHus ncxogHoro

cnucka):


https://habr.com/ru/users/DaneSoul/
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https://habr.com/ru/hub/programming/
https://habrahabr.ru/post/319164/
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https://habr.com/ru/flows/design/
https://habr.com/ru/flows/management/
https://habr.com/ru/flows/marketing/
https://habr.com/ru/flows/popsci/
https://habr.com/ru/auth/login/
https://habr.com/ru/auth/register/

a=[1, 2, 3]

b = [4, 5]
c=a+b
print(a, b, c) #[1, 2, 3] [4, 5] [1, 2, 3, 4, 5]

e [lobaBnsieM BTOPOW CMNCOK Kak OAWH 31eMeHT 6e3 N3MeHeHUs NCXOAHOro crnncka (aHanor MeToga.append() Ho 6e3
N3MEHEeHMA NCXOAHOTO CMMCKa):

a=[1, 2, 3]

b = [4, 5]
c =a+ [b]
print(a, b, c) #[1, 2, 3] [4, 5] [1, 2, 3, [4, 5]]

3. UPD: Cnocob6 gobasneHHbI @ longclaps B KOMMeHTapusix:

a, b= [1) 2, 3]) [4) 5]
c = [*a, *b] # pa6bomaem Ha Bepcuu numoHa 3.5 u GBviue
print(c) #[1, 2, 3, 4, 5]

4. Co cnoBapewm (dict) Bce He coBceM npocTo.

CnoxwTb Ba cnoBaps YTO6bI MONYUNTL TPETUI OnepaTopoMm + MNuToH He no3sonseT «TypeError: unsupported operand type(s) for
+: 'dict' and 'dict'».

3TO MOXHO caenatb No-Apyromy KOMOUHUpYs MeToabl .copy() u .update():

dictl = {'a': 1, 'b': 2}

dict2 = {'c"': 3, 'd': 4}

dict3 = dictl.copy()

dict3.update(dict2)

print(dict3) # {'a': 1, 'c': 3, 'b': 2, 'd': 4}

B MutoHe 3.5 nosBuaca HOBbI 6onee M3sALLHbIA Cnocob:

dictl = {'a': 1, 'b': 2}

dict2 = {'c': 3, 'd': 4}

dict3 = {**dictl, **dict2}

print(dict3) # {'a': 1, 'c': 3, 'b': 2, 'd': 4}

2. 06beAHEeHne MHOXeCTB 6e3 N3MEeHEeHUA UCXOAHbIX

ﬂ,ﬂﬂ 060MX TUNMOB MHOXECTB (set, frozenset) BO3MOXXHbI pa3/yHblie BapraHThbl KOM6VIHaLI,VII/I MHO>XeCTB (I/ICXOAHbIe MHO>XecCTBa npu
3TOM HE MEHAKTCA — BO3BpaLlaeTca HOBoOe MHOXECTBO).


https://habrahabr.ru/users/longclaps/

MNepeceueHune, 06 beAUHEHNE U PAa3HMLIA MHOXECTB

MepeceveHne A&B OoreguHeHve AlB CUMMeTpHYHan pasHuya ANB
Pasuuua A-B PasuuLa B-A

g« D

3adadum ucxodHo AB6a mHoxecmBa (ckonupoBamb neped KaxobiM NpuMepoMm Huxe)
a={a, 'b'}
b ={ 'b', 'c'} # omcmyn neped b 0ns HaznadHocmu

H*

1. O6beguHeHue (uUnion):

¢ = a.union(b) # ¢ = b.union(a) dacm makol xe pe3yabmam
#c=a+b # 06biYHOEe obbeduHeHue onepamopom + He pabomaem
# TypeError: unsupported operand type(s) for +: 'set' and 'set'
c=al|6b # AnemepHamuBHasa ¢opma 3anucu obbeduHeHUs
print(c) # {'a', 'c', 'b'}

2. MepeceueHue (intersection):

c = a.intersection(b) # ¢ = b.intersection(a) dacm makoii xe pe3ynomam
c=a&hb # AnomepHamuBHas ¢opma 3anucu nepeceveHus
print(c) #{'b'}

MepeceueHne bonee 2-x MHOXeCTB Cpasy:

a={'a', 'b'}

b ={ ‘b, 'c'}

c={ 'b', 'd'}

d = a.intersection(b, c) # MepBuili BapuaHm 3anucu

d = set.intersection(a, b, c) # Bmopol BapuaHm 3anucu (6osnee Haznsa0H.Il)

print(d) #{'b'}

3. Pa3Huua (difference) — pe3sysibTaT 3aBMCKT OT TOTO, KaKOe MHOXECTBO 13 KaKOro BblUMTaeM:

¢ = a.difference(b) # c = a - b dpyaoll cnocob 3anucu Oatowuli mom xe pe3yabmam
print(c) # {'a'}
c = b.difference(a) # c = b - a dpyzoil cnocob 3anucu Oarwuli mom xe pe3yabmam
print(c) # {'c'}

4. CummeTpuuHana pasHuua (symmetric_difference) 31o cBoero poga onepauus NpoTMBOMNONOXKHAA NepeceyeHnto — BblbupaeT
3/1eMeHTbI U3 06erx MHOXECTB KOTOPbIe He NMepecekatoTcs, TO eCTb BCe KPOME COBMajatoLLmMX:



c = b.symmetric_difference(a)

# c = a.symmetric_difference(b) # dacm makol xe pe3ynoemam
c=b"a # AnomepHamuBHasa ¢opma 3anucu cumMmempu4yHoU pasHUybl
print(c) # {'a', 'c'}

3. 06befuHeHne CNUCKa, CNOBAPS U U3MEHAEMOr0 MHOXKECTBA C U3MEHEHUEM UCXOAHOWN KoNnneKuumn

1. Ans cnucka

° ﬂ,O6aBJ’|ﬂeM BC€ 3/1eMeHTbl BTOPOro Crnncka K snemMeHTaM nepBoro ¢ UsSMeHnem nepBoro cnmcka MeToaom .extend():

a.extend(b) # a += b 3kBuBaneHmHo a.extend(b)
print(a, b) # [1, 2, 3, 4, 5] [4, 5]

e [lo6aBnsem BTOPOI CMNCOK KakK OAUH 3IEMEHT C U3MEHEHVEM NMEPBOTo cnuncka metogom .append():

a.append(b) # a += [b] 3kBuBaneHmHo a.append(b)
print(a, b) #[1, 2, 3, [4, 5]] [4, 5]

2. [ins n3MeHeHWs cnoBaps C 406aBAeHNsA 3/IEMEHTOB PYroro C1oBaps UCNosb3yeTcs MeToz .update().

ObpatnTe BHUMaHMWE: 41 COBMajaroLLMX KAKOUEN cioBaps Npu 3TOM OBHOBASAIOTCA 3HAUEHWS:

dictl = {'a': 1, 'b"': 2}

dict2 = {'a': 100, 'c': 3, 'd': 4}

dictl.update(dict2)

print(dictl) # {'a': 100, 'c': 3, 'b': 2, 'd': 4}

3. ,ﬂ,ﬂﬂ N3MeHAeMoro MHo>kecTtBa (set) Kpome OI'IepaLI,VII‘/‘I, OMnncCaHHbIX B npeabiayLliem pasjene, Tak>ke BO3SMOXHbI UX aHanoru, Ho
y>Ke C USMEHEHNEM NCXOAHOIo MHOXeCTBa — 3TN MeTO/bl 3aKaHYMBAKOTCA Ha _update. Pe3yanaT 3aBUCUT OT TOTO, Kakoe

MHOXECTBO KakumM OBHOBASIEM.

o difference_update()

a={'a', 'b'}

b ={ ‘b, 'c'}
a.difference_update(b)

print(a, b) # {'a'} {'b', 'c'}
a={'a'", 'b'}

b ={ ‘b, 'c'}
b.difference_update(a)

print(a, b) #{'a", 'b'} {'c'}

e .intersection_update()

a={'a", 'b"}

b={ b', 'c'}
a.intersection_update(b)
print(a, b) #{'b'} {'b', 'c'}

a=1{a, 'b'}



b ={ ‘b, 'c'}
b.intersection_update(a)
print(a, b) # {'b', 'a'} {'b'}

o symmetric_difference_update()

a={'a", 'b'}

b ={ ‘b, 'c'}
a.symmetric_difference_update(b)

print(a, b) #{'c', 'a'} {'c', 'b"}
a={'a", 'b'}

b ={ ‘b, 'c'}
b.symmetric_difference_update(a)

print(a, b) # {'a', 'b'} {'c', 'a'}

4 lo6aBneHune 1 yganeHme 3/IeMEHTOB U3MEHSAEMbIX KONNEeKLUn

[JlobaBneHve 1 yaaneHve 31eMeHTOB B KOJEKLMIO BO3MOXHO TONbKO AN 3MeHsieMbIX Koanekuumi: cnuncka (list), MHoxecTBa
(Tonbko set, He frozenset), cnoBaps (dict). Mpyyém ans cnmucka, KOTOPbIV ABASETCA MHAEKCMPOBAHHOW KOEKLMEN, TakKe BaXKHO
Ha KaKyto No3uLuIo Mbl 06aBASEM NEMEHT.



MeTop / Kosuteknuna
o Omnucanue - -
neparop list | dict |set
YEEHEHHE J/IEMEHTA
.remove() YnansieT 3meMeHT 10 3Ha9eHHIO - 17151 CTTUCKA Y/la/IseTcsl TONbKO TepBhIi 31eMeHT C TaKUM
3HayeHHeM, B MHOKECTBe 3/IeMeHT B MoOoM ciiy4ae ObLT yHHKa/leH. + +
B c/lydae OTCYTCTBUsA 37IEMEHTa C TaKMM 3HaueHHeM oIibKa: ValueError (Iis CIUcKa)
unu KeyError (/11 MHOKeCTBa).
.discard() | Ananor .remove(), HoO pabOTaeT TONMBLKO Ha MHOKECTBE U He JIAET OITUOKH B Cyuae +
OTCYTCTBHS 3/1eMeHTa.
.pop() YnanseT v Bo3BpalllaeT 3HaUeHHe 7IeMeHTa 10 YKa3aHHOMY MHJEKCY (/151 CITHUCKa), KTHoUy
(/151 CIOBapst) WK MPOCTO C/1yYaiiHbIi 2/1eMeHT (/17151 MHOYKeCTBa). + + +
B c/iydae oTCYyTCTBUSI YKa3aHHOTO 3/1IeMeHTa WK eC/TH MHOKECTBO ITyCTOe - OLIMOKa:
IndexError (g cnicka), KeyError (/1 cIoBapsi © MHOKeCTBa).
.popitem() | Ananor .pop(), Ho paboTaeT TOBKO Ha C/IOBAPe M BO3BpAIl[aeT He 3HaUEHHE, a CTydaiHbIH +
KopTex (kmoy, 3Hauenue) Wi KeyError, eci cioBapb MyCTOA.
.clear() Ynansem U3 KO/UTEKLIMK BCe 3/1eMEHTHI 1 ITPEBpaIllaeM eé B Iy CTYIO KOJUIEKLIMIO. + | + +
del Ypansiem a7eMeHT I10 UHEKCY (A/15 CIMcKa) WK cpe3y (/1 CTIMCKA) WK Kouy (s
CJIOBapsi), HUYero He BO3BpalljaeM. + | +
B c/iydae oTCYTCTBUA YKa3aHHOTO 3/leMeHTa - oitibKa: IndexError (s ClMCKa) WA
KeyError (nist cnopaps).
[izj:k] VYnansiem yacTb 3/1eMEHTOB CIHMCKa CPe30M C TIOMOILbH0 oneparopa del Wik MpUCBOUB UM +
MyCTOH CrHcoK [].
JloGaBneHne 31eMeHTa
.append() |/lobarnsieM 37eMeHT B KOHel] CITHCKa. + - -
.extend() PacinvpsieM criicok jiobarneHHeM 37IeMEHTOR W3 Tiepe/laHHOTO UTEPHPYEMOTO. + - -
.insert() BcTagnseM 3/1eMeHT B CITHCOK Tiepe/] NepejaHHbIM UH/IeKCOM. + _ _
.add() JobarnsieM 371eMeHT B MHOXKeCTBO. EC/Ii Takoi yike CylljeCcTByeT — HHYero He +
TIPOUCXOITUT.
[izj:k] JobarneHne 3/1eMEHTOB CITACKa CPe30M B YKa3aHHOEe MeCTo, BO3MOXKHO C 3aMeHOH +
CYII|eCTBYIOIIHX.
OOHOB/IEHHE KO/IEKI[HH
.update() JInisi cnoBaps A1 CyIeCTBYIONIMX Ktodei 0OHOBISAIOTCS 3HaYeHHsT HOBBIMH, [T HOBBIX
Kroueid — mobaBiseTca mapa Kiiod: 3HaueHue. + +
J17151 MHO>KeCTBa IIPOHUCXOAUT 3aMeHa MHOKECTBA €r0 00beIHEHHEM C epejaHHbIMU B
METO/] MHOYKECTBAMH.
MpumeuaHns:

e [lpumepbl ncnonb3oBaHna MeToaa .insert(index, element)

e [pumepbl ncnosb3oBaHusA onepatopa del

e YjaneHvie v fo6aBNEHVE 31EMEHTOB CNWCKa CPE3OM PacCMaTPUBAETCS BO BTOPOW CTaTbe.

e [lpumep paboTsl .append() n .extend() paccmaTpuBaeTCs B TPETbEN r1aBe 3TON CTaTby.

5 0c06eHHOCTU paboTbl C U3MEHAEMOWN U HE U3MEHAAIeMOWN Konnekuuen

1. C'rpoxa HensmMmeHaemMas Koanekumna — ecsimn Mbl ee MeHAeM — Mbl CO34aeM HOBbI 06BbekT!



https://habrastorage.org/files/be6/e54/3a9/be6e543a942a45d6b80480c946deb583.png
https://habrahabr.ru/post/319200/#2

strl = 'abc’

print(strl, id(str1l)) # abc 140234080454000
strl += 'de’
print(strl, id(strl)) # abcde 140234079974992 - 3mo HOBbIM o6vekm, c¢ dpyaum id!

Mpumep koaa ¢ ABYMA UCXOAHO MAEHTUYHBIMU CTPOKaMMU.

strl = "abc’

str2 = strl

print(strl is str2) # True - smo 0Be ccbiAKU HA OOUH U mom xe obvexkm!
strl += 'de’ # Tenepb nepemeHHas strl cceinaemca Ha Opyzaoli obvekm!
print(strl is str2) # False - menepb smo 08a pa3Hbix obvekma!

print(strl, str2) # abcde abc - pasHele 3HavyeHus

2. CNUCoK M3MeHAeM U TYT HaZo 6bITb OUYeHb BHUMATE/bHbIM, UTOObI He JOMYCTUTL Cepbe3Hyto owmnbKy! CpaBHUTE JaHHbBIN
npvMep ¢ MPUMepPOM CO CTPOKaMM BbiLLIE:

listl = [1, 2, 3]

list2 = listl

print(listl is 1list2) # True - smo 0Be ccbiKU HA OOUH u mom xe obvekm!

# A Oanowe ybexoaemcA, HACKOAbKO MmO BaxHO:

listl += [4]

print(listl, list2) # [1, 2, 3, 4] [1, 2, 3, 4]

# u3smeHusnocb 3HavyeHue OBEMX nepemeHHbiX, mMAK KAK o0be nepemeHHsle ccoliawmcsa HA oOuH obwvekm!

A ecnn HY>XHa He3aBUCMMasa Konus, C KOTOpOVI MO>XHO pa6OTaTb OT,D,eJleO?

listl = [1, 2, 3]

list2 = list(listl) # MepBuili cnocob konupoBaHusa
list3 = listi1[:] # Bmopoli chocob konupoBaHus
list4 = listl.copy() # Tpemuli cnocob konupoBaHu - moavko 6 Python 3.3+

print(id(list1), id(list2), id(list3), id(list4))
# Bce 4 id pasHele, uymo 3Ha4yum 4mo Mbl c030aau 4 pd3HbLIX 0bbekma

listl += [4] # MeHAem UCXOOHbIli CNUCOK

print(listl, list2, list3, list4) #[1, 2, 3, 4] [1, 2, 3] [1, 2, 3] [1, 2, 3]
# KAk Mbl U xomeau - U3MeHUB UCXOOHbIU O6beKm, €20 Konuu ocmasnucb He mpOoHymeimMu

Yactb 1 Yactb 2 Yactb 3 Yactb 4

Mpurnawato K 06CyxaeHuto:

e Ecima rae-To Jonyctna HETOYHOCTb NN He yHéﬂ YTO-TO Ba>KHOE — NULLINTE B KOMMEHTapUAX, BaXXHbleé KOMMEHTapUn 6y,ﬂ,yT
nosxe AOGaBJ’IEHbI B CTaTbO C YKa3aHMEM Ballero aBTopctaa.

e ECnu Kakme-TO MOMEHTbI He MOHATHbI U Tpe6yeTc;| YTOYHEeHNe — NuULInTe Ball BOMNPOChbl B KOMMEHTAPUAX — WU A NI

Apyrve unTaTenn AasyT OTBET, @ Ae/ibHble BOMPOCHI C OTBETaMU ByayT no3xe f06aB/eHbl B CTaTbHO.
Teru: python, nporpammMupoBaHmne, HauMHaIOLLMM, KOJIEKLUW, CTPYKTYPbI AaHHbIX, 06begnHeHne, MoguduKaums

Xa6bi: Python, MporpammupoBaHmne

+20 214 31,8k 24 Moaenntbca
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Bce notokn Paspabotka AamuHucTpupoBaHue [usaiiH MeHegykmeHT MapkeTuHr Hayunon Q @ Boritn

DaneSoul 2 ¢peBpans 2017 B 13:39
Python: konnekuun, YacTb 4/4: Bce 0 BbipaXKeHUAX-reHepaTopax,
reHepaTopax CNMCKOB, MHOXXECTB 1 ClloBapen

Python, MporpammupoBaHue

Tutorial

Yactb 1 Yactb 2 Yactb 3 Yactb 4

3aktounTenbHas YacTb MOEro LUnKna, nocelweHHoro pa60Te C Konnekynamu.

< nepeMeHHaSl >

M - : %2 == ‘ ﬂ'aHHaﬂ CTaTbA CaMOCTOATE/IbHAA, MOXET U3y4aTbCa N 6e3 npeaBapuTenbHOro

OMHaNLHOE  Ha K@X/IOM UMKTe WTepaUAn  YCTIOBMe MUt BaINOHeHM N3yYyeHus NnpesblayLLmX.

BLipaXeHme sepem Tekyliee HaveHme KoToporo X noiaeT B

DTa cTaTbA rny6>o<e n p,eTaaneﬁ npeabiayumx 1 N0O3TOMy MOXeET 6bITb NHTEpPECHa He TOJIbKO HOBUYKaM, HO U A0CTAaTOUYHO OMbITHbIM

Python-paspa6oTumkam.

EyAyT paccMoOTpeHbl: Bblpa>keHnA-reHepartopsbl, reHepaTopbl CrCKa, cioBapa 1 \ //xf’n_rxiniirator ‘

MHOXECTBA, BNIOXEHHbIE reHepaTopsl (5 BapraHToB), paboTa ¢ enumerate(), Eemuﬁ’w/’/?)/ \\m__}

range(). Syn!axEerr EI:I([;E)KEHVIE TEHEPETOD ‘ reHepartop Konsiekuumn

A TaKKe: knaccupukauma 1 TEPMUHONOTUS, CUHTAKCUC, aHaNorW B BUAE LIVKIOB U //////\

npuMepbl NpUMeHeHuA. na:i;par[ag cnvcka reHepaTg; ;ﬁ‘r«c}cu)«_ecjsa (é:er:ueﬂé?;;;)p cnfnaapn
e e a9 AToRS! | A nocTapasca pacCMOTPETb TOHKOCTU U HIHOAHCbI, KOTOPbIE OCBELLAOTCA AaNeKO
i “”‘°>“e”""'ere"epam'“" He BO BCEeX KHUTax n Kypcax, 1, B TOM YncCne, OTCYTCTBYHOT B yXKe OI'Iy6J'II/IKOBaHHbIX

s s

snymenwn umn
wger o pesy
‘rewero una

awmenmh rorearop Ha Habrahabr ctatbsax Ha 31y Temy.

auemnem  reneparopa

uTeparopam ‘ wTepatopam

oo o

OrnasneHue:

. OnpepeneHna n knaccndukaums.

. CuHTakeunc.

. AHanoru B Buge umkna for v B Buge GyHKUMNA.
. BolpaxkeHuns-reHepaTopsl.

. TeHepauusa cTaHAaPTHbIX KONNEKLUIA.

. Bno>xxeHHble LWKIIbI U TeHepaTopsl.

. Vicnonb3osanue range().

1

2

3

4

5

6. NMeproaNUYHOCTb M YaCTUYHbIN Nepebop.

7

8

9. Mpunoxerune 1. JononHUTENbHbIE NPUMEPBI.
1

0. Mpwunoxerwne 2. Ccbinkn No Teme.

1. OnpeaeneHus n Knaccucgukauus

11410 M 3auem

e [eHepaTopbl BbIpaXeHWit NpeAHa3HaueHbl 415 KOMMNAKTHOrO M YA06HOro crnocoba reHepaLmn KoANeKL A 31EMEHTOB, a TakxXe
npeobpazoBaHWs OAHOIO TUMa KONNEKLMUIA B APYrOA.

e B npouecce reHepauum nan npeobpasoBaHns BOIMOXHO NPUMEHEHWE YCIOBUI U MOANDUKALIMS S/1EMEHTOB.

e [eHepaTopbl BbIpaXXeHWI ABAAIOTCA CUHTAaKCMUECKMM CaxapoM U He PeLLatoT 3aady, KOTopble Heslb3s 6biao 6bl pelunts 6e3 nx
MNCMO/Ib30BaHMsI.

1.2 NMpeumyLLecTBa UCNONb30BAHUA FEHEPATOPOB BbIpAXXeHUN

e bonee KOPOTKU 1 yAOBHBIV CUHTAKCUC, YEM reHepaLs B 0ObIYHOM LMKE.
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e Bosiee MOHATHBIV U YUNTaeMbIV CUHTAKCUC YeM GYHKLMOHaNbHBIV aHaaor coUeTatoLmil OAHOBPEMEHHOE NpUMeHeHne GYHKLMNA
map(), filter() n lambda.

e B Leaom: 6bICTpee Ha6|/1pa1'b, Jierye 4mtartb, 0CobeHHO Koraa I'IOA06HbIX onepau,vnﬁ MHOrO B Kozje.

1.3 Knaccuukaums n 0cobeHHOCTH
Cpa3y CKaXy, 4To CyLecTByeT HEKOTOpaa TepMUHOA0rMyeckaa nytaHmua B pycCkMX HasBaHUAX TOTO, O YEM Mbl 6yp,eM rOBOPUTL.
B AaHHOI?I CTaTbe UCNOJIb3YHOTCA Caeayrouimne o603HaueHus:

e Bbipa)keHUe-reHepaTop (generator expression) — BbIpaXKeHWe B KPYT/bIX CKOBKax KOTOPOe BblAaeT CO34aeT Ha Kax Aol utepaLum

HOBbIA 21€MEHT MO npasunaam.

® reHeparop KoJieKuumn — 0606LLeHHOe Ha3BaHue /15 reHepaTopa cnvcka (list comprehension), reHepaTtopa cnosaps (dictionary

comprehension) 1 reHepaTopa MHoOXecTBa (set comprehension).

X for X in iterator ‘

-— /\x

B exo0ou BHpﬁMEHJéﬁEHEpaTOp FEHEDaEEgkgHLEKuHH
S B (generator expression) {comprehension)
P / \
[..] {xy..
reHeparop cnMcka rEHepaTop MHU}KECTBa reHeparop CHD BapA
(list comprehension) (set comprehension) (dictionary comprehension)

B oTAeNbHbIX MecTax, UTO6bl U36eXKaTb HarPOMOXKAEHVS TEPMUHOB, ByeT UCMONb30BaTLCA TEPMUH «reHepaTop» 6e3 JOMNOIHNTENbHbIX
YTOUHEHW.

2. CUHTAaKCmC

[ns Havana npuBesemM UANOCTPaLMIO OBLLEro CUHTaKCMCa BblpaXkeHWsa-reHepaTopa.
BaXKHO: 3TOT CMHTAKCUC OAMHAKOB U A/ BbipaXeHUA-reHepaTopa 1 A8 BCeX TPeX TUMOB reHepaTopoB KOMEKLIMIA, pa3HMLa
3aKJ/IOYAETCS, B KaknX CKOBKax OH ByZeT 3ak/toUeH (CMOTPUTE NPeAbIAYLLYH UAOCTPALIMIO).

< nepemeHHas >

2 for E @ iterator ==
duHanbHoe Ha kax oM uukne ntepayuu YcnoBue Npu BbINO/IHEHUW
BbipaxeHne  Oepercs Tekyllee 3HaYeHue KOTOpOro X NoiAneT B

X, BblJaBaEMOe NTepaTopoM (hMHa/TbHOE BbIPAXEHWE

O6wWwme NPUHUMNbI BaXKHble AN NOHUMAHUS:

e BBOJ — 3TO UTEpPaTOP — 3TO MOXKET bbITb GYHKLIMA-FreHepaTop, BblpaXeHWe-reHepaTop, KoNeKumsa — nto6o 06bekT

NoAAEP>KNBAOLLNIA UTEPALIMIO MO HEMY.

e Ycnosune — 310 q)VIJ]pr Npwv BbIMOJIHEHNWN KOTOPOTO 3JIEMEHT I'IOVI,CI,GT B ¢MHaanoe Bblpa>XeHne, eCav SNeMeHT eMy He

YAOBNETBOPSAET, OH ByAeT MponyLLeH.

e ®duHasbHOe BblpaxeHne — npeobpasoBaHme KaXKAoro BbIOPaHHOTO 3/1eMeHTa Nnepes ero BbIBOAOM WIN NPOCTO BbIBOA 6e3

N3MEHEHWI.

2.1 Ba30BbI CUHTAKCUC

list_a [-2, -1, e, 1, 2, 3, 4, 5] # [lycmb y HAC ecmb UCXOOHbIU CNUCOK

list_ b = [x for x in list_a] # Co30adum HOBbIi CNUCOK UCNO/b3YA 2eHepamop Cnucka



print(list_b) #[-2, -1, 6, 1, 2, 3, 4, 5]
print(list_a is list_b) # False - smo pa3Hele obwvekmol!

Mo CYyTWN, HNYEro NHTepPeCcHOro TyT He NPou3oLWN0, Mbl MPOCTO MNOAYYUIN KOMUKD CNKXCKa. ﬂ,e.ﬂaTb Takne Konum nam npocTo NeperoHATb
KoAnekumn n3 tuna B TN ¢ NOMOLLbKO reHepaTopoB 0Co60ro CMbIC/a HET — 3TO MOXHO cAenatb 3Ha4YUTENbLHO NpoLLe NPpUMEHNB
COOTBETCTBYHOLLNE METOAbI NN q)yHKLI,VIVI co3jaHnA KOﬂ}'IGKLI,VIVI (paCCManVIBa}WICb B nepBon cTaTbe LI,VIKﬂa).

MOLLI,b reHepatopos Bblpa)KeHVII‘/II 3aK/1Ko4aeTcAa B TOM, UTO Mbl MOXXEM 3aZlaBaTb YCA0OBUA ANA BK/IKOYEHNA 3N1€MEHTa B HOBYHO

KOJIEKLMIO U MOXEM JenaTb NpeobpasoBaHye TEKYLLEro 3/eMeHTa C MOMOLLbIO BbipaXKeHWUs Uan GyHKLUW nepes ero BbiIBOAOM
(BK/IOYEHMEM B HOBYHO KOJIIEKLNIO).

2.2 lo6aBnsem ycnosue ans unbTpaymm

Ba>xHo: YcnoBue nposepAeTca Ha Ka)K,CI,OI‘/‘I nTepaunun, N ToJIbKO 3IEMEHTbI eMY YAOBAETBOPAKOLLME NAYT B o6pa60TKy B Bblpa>keHnw.

[Jo6aBnm B NpeAblAYyLLMIA NPUMEP YCI0BNE — 6paTb TONbKO YETHbIE 3/IEMEHTBI.

# 1f x X 2 == @ - ocmamok om OeneHuAa Ha 2 paBeH HyAw - 4YUCAO YemHoe
list_.a = [-2, -1, 0, 1, 2, 3, 4, 5]

list_b = [x for x in list_a if x % 2 == 0]

print(list_b) # [-2, o, 2, 4]

MbI MOXEM NCNoNb30BaTb HECKOJIbKO yCJ'IOBMﬁ, KOM6MHVIpyS| UX JlIorTuyeckMmm oneparopamu:

list.a = [-2, -1, @0, 1, 2, 3, 4, 5]

list_b = [x for x in list_a if x % 2 == @ and x > 9]

# 6epem me x, Komopble 0OHOBpemeHHO 4emHsle U b6oabwe Hyna
print(list_b) # [2, 4]

2.3 lo6aBnsem 06paboTKy 3/1eMeHTa B BbIPaXKeHUM

Mbl MOXeM BCTaB/IATb HE CaM TeKYLLWIA 3IEMEHT, NPOLLEALINA GUALTP, @ PE3YNbTaT BbIUMCAEHUS BbIPAXKEHWS C HUM AW pe3yabTaT ero
06paboTku PyHKLMe.

Ba)kHO: BbipaxkeHue BbIMOAHAETCA HE3aBMCUMO Ha KaXKAow utepaLmmn, obpabatbiBas KaXKAbli 31€MEHT MHAVMBUAYaNbHO.

Hanpumep, MoxxeM nocumtaTb KBagpaThl 3HaYEHWIN KaX40ro 31eMeHTa:

list a = [-2, -1, 0, 1, 2, 3, 4, 5]
list b = [x**2 for x in list_a]
print(list_b) # [4, 1, 0, 1, 4, 9, 16, 25]

Man nocumntath ANMHBI CTPOK C MOMOLLbIO GyHKLMM len()

list_a = ['a', 'abc', 'abcde']
list_b = [len(x) for x in list_a]
print(list_b) # [1, 3, 5]

2.4 BeTBNneHue BbipaxeHus

O6patuTe BHMMaHMe: Mbl MOXeM 1CMoib30BaThb (HaunHas ¢ Python 2.5) B BbipaxkeHun koHcTpykuuto if-else gns BerBneHus
¢V1HanbHOrO BblpaXkeHUs.

B Takom cnyvae:

e YcnoBuA BeTBAEHMA NULLYTCA He NOC/e, a Nepes UTepatopom.



e B naHHOM cnyyae if-else 370 He GUABLTP Nepes BbINONHEHVEM BbIpaXeHWs, @ BETBIEHWE CaMOro BblpaXKeHus, TO eCTb NepemMeHHas
y>xe npowia GuabTP, HO B 3aBUCMMOCTY OT YCIOBUS MOXKET bbiTb 06paboTaHa no-pasHomy!

list a = [-2, -1, 0, 1, 2, 3, 4, 5]

list_ b = [x if x < @ else x**2 for x in list_a]

# Ecnu x-ompuyamenvHoe - bepem x, 6 ocmaneHbix cay4asx - 6epem kBadpam x
print(list_b) # [-2, -1, @, 1, 4, 9, 16, 25]

HukTto He 3anpelwtaet KOM6MHVIPOBaTb q)vmprau,mo n BeTBJ/IeHUe:

list_a = [-2, -1, o, 1, 2, 3, 4, 5]

list_b = [x**3 if x < 0@ else x**2 for x in list_a if x % 2 == @]

# BHavane ¢uaemp nponyckaem B BbipaxeHue MOAbLKO 4YemHble 3HAYEHUA

# nocne smozo BemBneHue B BuipaxeHuu 014 ompuuyamensHeix Bo3B8odum 8 Ky6, a 0na ocmanvHeix 68 kBadpam
print(list_b) # [-8, 0, 4, 16]

JTOT Xe npuMmep B Buae LUnKna

2.5 Ynyywaem 4ntTaemocTb

He 3abbiBaem, 4to B Python CNHTaKCUNC NO3BOAAET NCMOb30BaTb NMNEPEHOCHI CTPOK BHYTPU cKObOK. MCﬂOﬂbByﬂ 3TY BO3MOXXHOCTb,
MO>XHO cAenatb CMHTakKCUC reHepaTtopos Bblpa)KeHI/ll‘/i 6onee nerknum ANA YTeHuna:

numbers = range(10)

# Before
squared_evens = [n ** 2 for n in numbers if n % 2 == 0]
# After
squared_evens = [
n ** 2
for n in numbers
ifn% 2 ==

3. AHanoru B Buge uukna for n B Buae hyHkuum

Kak y>ce roBopunocs Bbllle, 3a4a4n pellaemble C MOMOLLbIO FeHepaTopOoB BbIpaXkKeHW MOXHO peLunTb 1 6e3 Hux. MpuBesem gpyrue
noaxoAbl, KOTOPble MOTYT ObiTb NCMO/b30BaHbI /18 PELLEHUS TEX Xe 3ajau.

ﬂ,ﬂﬂ nprvMepa BoO3bMeM MPOCTYHO 3aflavy — CcAeslaeM U3 CNUCKa YnCen CNMCoK KBajpaToB YETHbIX YMCeN N pelnM ee C NOMOLLBbHO TpeX
Pa3HbIX MOAXOA0B!

3.1 PellieHue C MOMOLIbIO reHepaTopa CrnucKa

numbers = range(10)
squared_evens = [n ** 2 for n in numbers if n % 2 == 0]
print(squared_evens) # [0, 4, 16, 36, 64]

3.2. PeweHune c nomolubto uukna for

Ba>kHo: Ka)K,D,bIl;’I reHepartop Bblpa)KeHI/II‘/‘I MO>XXHO nepenncatb B BUAe LUnkKna fOF, HO He Ka)KAbIIz LKA for moxHO npeacrtasuntb B BUAE
TaKOro Bblpa>XeHuA.

numbers = range(10)
squared_evens = []



for n in numbers:
ifn% 2 ==
squared_evens.append(n ** 2)
print(squared_evens) # [0, 4, 16, 36, 64]

B LiesioM, 419 OUEHb COXHBIX U KOMMJIEKCHBIX 3aZay, PeLUeHNe B BUAE LiMKIa MOXET BbiTb MOHATHEN M NPOLLE B MOAAEPKKE U
aopabotke. [ins 6onee NPocTbix 3aja4, CUHTAKCUC BbipaxeHus-reHepaTopa byAeT KOMMaKTHel 1 1erye B UTeHNUM.

3.3. PeweHmne ¢ NOMOLLbo (OYHKLMNA.

[ns Hauana, 3aMeuy, UTO BblpaXkeHWe reHepaTopbl U reHepaTopbl KOANEKLMI — 3TO TOXE PYHKLMOHaNbHBIV CTWUIIb, HO 60/1ee HOBbIN 1
NpeAnoYTUTENbHbIN.

MO>HO NpuUMeHsTb 1 6onee cTapble GYHKLMOHaNbHbIE NMOAXOAbI AN PeLleHWs Tex Xe 3agad, KoMbuHupys map(), lambda u filter().

numbers = range(10)

squared_evens = map(lambda n: n ** 2, filter(lambda n: n % 2 == @, numbers))

print(squared_evens) # <map object at 0x7f66le5dba20>

print(list(squared_evens)) # [0, 4, 16, 36, 64]

# MpumeyaHue: B8 Python 2 B nepemeHHOU squared_evens okaxemca cpad3y cnucok, a 68 Python 3 «map object», komopeili mbl npeBpa
waem 8 cnucok ¢ nomowsto List()

HECMOTpH Ha TO, 4YTO FIOAO6HbIl7I nprvmMep BnoaHe pa60qm7|, YUTAETCA OH TAXENIO N UCMOJIb3OBaHNE CMHTaKCUCa reHepaTopoB

BblpaXKeHuli byaeTt 6onee NpeAnoUnNTEbHbIM U MOHATHBIM.

4. BbipaXxeHus-reHepartopbli

BbipaxkeHus-reHepaTopbl (generator expressions) A4OCTynHbI, HaunHas ¢ Python 2.4. OCHOBHOE UX OT/IMUMNE OT FeHePaTOPOB KONNEKLMIA
B TOM, YTO OHU BbIZAIOT 3/IEMEHT NO-0AHOMY, He 3arpy>kas B NamMsATb Cpa3y BCIO KONNEKLMUIO.

UPD: Ewye pa3 o6paTtute BHUMaHWe Ha 3TOT MOMEHT: €C/IM Mbl CO3AaeM BObLLYIO CTPYKTYPY AaHHbIX 63 MCMoNb30BaHWsA reHepaTopa, To
OHa 3arpy>kaeTcs B NamsTb LIeJIMKOM, COOTBETCTBEHHO, 3TO YBE/IMUMBAET Pacxod NaMaTh BalunM NpuaoxeHnem, a B KpalHUX ciydasx
MamATV MOXET MPOCTO He XBaTWTb 1 Balle npunoxeHune «ynager» ¢ MemoryError. B ciyyae ncnosnb3oBaHusA BbipakeHUA-reHepaTopa,
TaKkoro He MPOWCXOAWT, TaK KaK 3/IEMEHTbI CO3AatOTCs NMO-OAHOMY, B MOMEHT 0bpalLeHus.

MpuMep BblpaxeHWs-reHepaTtopa:

list_a = [-2, -1, 0, 1, 2, 3, 4, 5]

my_gen = (i for i in list_a) # BuipaxeHue-2eHepamop
print(next(my_gen)) # -2 - nosnyuvaem o4yepedHolU 3nemeHm 2eHepamopa
print(next(my_gen)) # -1 - nosnyuaem o4yepedHol 3nemeHm 2eHepamopa

0OCO6EeHHOCTM BblpaXXeHNN-reHepaTopoB

1. TeHapaTop Henb3A NUcaTb 6€3 CKO6OK — 3TO CMHTaKcMyeckas oLmnbka.

# my_gen = 1 for 1 in list_a # SyntaxError: invalid syntax

2. Mpw nepegave B GYHKLMIO AOMOHNUTEIbHbIE CKOBKMN HEObsA3aTENbHDI

list a = [-2, -1, @, 1, 2, 3, 4, 5]

my_sum = sum(i for i in list_a)

# my_sum = sum((i1 for i in Llist_a)) # mak moxe MOXHO
print(my_sum) # 12

3. Henb3s nonyuntb annHy dyHkumen len()

# my_Len = len(i for i in list_a) # TypeError: object of type 'generator' has no Llen()



4. Henb3s pacneyataTb 3neMeHTbl GyHKLUMeW print()

print(my_gen) # <generator object <genexpr> at 0x7f162db32afo>

5. ObpaTnTe BHMMaHMWE, YUTO MNOCAE NMPOXOXKAEHNS MO BblpaXKeHWUO-reHepaTopy OHO ocTaeTcA NycTbiM!
list_.a = [-2, -1, 0, 1, 2, 3, 4, 5]
my_gen = (i for i in list_a)

print(sum(my_gen)) # 12
print(sum(my_gen)) # ©

6. BbipaxkeHne-reHepaTop MOXET 6biTb 6ECKOHEUHbIM.

import itertools
inf_gen = (x for x in itertools.count()) # 6eckoHeuHbili 2ceHepamop om @ to 6eckoHeyHocmu!

ByabTe 0CTOPOXHbI B paboTe ¢ TakuMu reHepaTopamu, Tak Kak Npv He NpaBUIbHOM MCMO/Ib30BaHUN «3ddekT» ByaeT Kak OT
6eCcKOHeYHOro LuKa.

7. K BblpaxeHWto-reHepaTopy He MPUMEHUMbI cpesbi!

list a = [-2, -1, @, 1, 2, 3, 4, 5]
my_gen = (i for i in list_a)
my_gen_sliced = my_gen[1:3]

# TypeError: 'generator' object is not subscriptable

8. V13 reHepaTopa 1erko noyyaTtb HYXKHYH KOJIIeKLMI0. OTO MOAPOBHO paccMaTpyBaEeTCsA B CeAyHOLLEel raBe.
5. FeHepau,vm CTaHAAPTHbLIX KOHI'IEKU,I/II‘;I

5.1 Co3paHue Konnekuumn u3 BbipaXxeHus-reHepaTtopa
Co3gaHve KoanekuUuii 13 BoipaxeHus-reHepaTopa ¢ nomotubio dyHkuuii list(), tuple(), set(), frozenset()
I'Ipumeual-me: Tak MOXHO co34aTb N HEM3MEHHOE MHOXECTBO N KOPTEX, TaK KakK HEM3MEHHbIMW OHW CTaHET y>Xe nocjie reHepaumn.

BHumaHwue: 115 CTpoky Takow cnocob He paboTaeT! CMHTaKCUC CO3jaHns reHepaTopa C1oBaps Takum 06pa3oM MMeeT CBOU
0COBEHHOCTM, OH PAaCCMOTPEH B C/efytoLLEM MOA-pasgene.

1. Mepepaayeli roTOBOro BblpaXkeHWUsA-reHepaTopa NPUCBOEHHOTO NEPEMEHHON B QYHKLIMIO CO3AaHUA KONNEKLMN.

list_ a = [-2, -1, @, 1, 2, 3, 4, 5]
my_gen = (i for i in list_a) # GBeipaxeHue-2eHepamop
my_list = list(my_gen)

print(my_list) #[-2, -1, 0, 1, 2, 3, 4, 5]

2. HanucaHve BbipaxkeHWs-reHepaTopa cpasy BHYTpU CKOBOK Bbi3biBAEMON QYHKLMN CO3AaHNA KONNEKLMN.

list_a = [-2, -1, @, 1, 2, 3, 4, 5]
my_list = list(i for i in list_a)
print(my_list) # [-2, -1, 0, 1, 2, 3, 4, 5]



To >xe camoe ANA KopTeXXa, MHOXecTBa U HEeM3MEeHHOro MHoO>XecTBa

5.2 CneumnanbHbIi CUHTAKCUC FreHePaTOPOB KONNEKL UM

B otanunm ot Bblpa>keHnAa-reHepartopa, KOTopoe BblAaeT 3Ha4veHMe NO-O4HOMY, HE 3arpy>aa BCKO KOJJIEKL U0 B NaMATb, Npn
NCNoJib30BaHUM reHepaTopoB KOJ'IﬂeKLl,VIVI, KOieKunAa reHeprpyertca cpasy Leanmkom.

CoOTBETCTBEHHO, BMECTO OCOBEHHOCTU Bblpa)KeHVIVI-FeHepaTOpOB nepevyncieHHbIX Bbille, Takaa KoANeKumna 6yp,eT O6}'IaAaTb BCEMU
CTaHA4apPTHbIMU CBOWCTBaMM XapakTepHbIMU ANA KOANEKLUWN AaHHOTO TuMa.

O6paTuTe BHUMaHUE, YTO [/ FeHepPaLMy MHOXECTBA U CIOBaps UCMOb3YHOTCA OAMHAKOBbIE CKOOKM, pa3HML@ B TOM, YTO y CIOBaps
yKa3blBaeTcs ABONHOM 3NEMEHT K/HOY: 3HAaUEHWe.

1. FeHepaTop cnucka (list comprehension)

list a = [-2, -1, 0, 1, 2, 3, 4, 5]
my_list = [i for i in list_a]
print(my_list) #[-2, -1, 0, 1, 2, 3, 4, 5]

He nuwunte Kpyrible ckobku B kKBagpaTHbIX!

list a = [-2, -1, @, 1, 2, 3, 4, 5]
my_list = [(i for i in list_a)]
print(my_list) # [<generator object <genexpr> at 0x7fb81103bf68>]

2. TeHepaTop MHOXKecTBa (set comprehension)

list a = [-2, -1, @, 1, 2, 3, 4, 5]
my_set= {i for i in list_a}

print(my_set) # {0, 1, 2, 3, 4, 5, -1, -2} - nopsAdoK cay4ydeH

3. TeHepatop cnoBapsa (dictionary comprehension)
nepeBopayvBaHve cioBaps

dict_abc = {'a': 1, 'b': 2, 'c': 3, 'd': 3}
dict_123 = {v: k for k, v in dict_abc.items()}
print(dict_123) # {1: 'a’, 2: 'b', 3: 'd'}
# 06bpamume BGHumaHue, mel nomepsaau "c"! Tak Kak 3HayeHusa 6biau 0OUHAKOBGI,

# mo Ko20a OHU cCmanu KAKW4YAamu, MOAbKO nocsedHee 3HAa4YeHue COXPAaHUsaoCh.

CnoBapb M3 cnucka:

list_a = [-2, -1, o, 1, 2, 3, 4, 5]
dict_a = {x: x**2 for x in list_a}
print(dict_a) # {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, -2: 4, -1: 1, 5: 25}

Ba)kHo! Takol CMHTaKCMC CO3zaHns CoBaps paboTaeT TONbKO B GUIYPHbLIX CKOBKaX, BbipaXkeHue-reHepaTop Tak CO3/aTbh HEeb3s,
A1 5TOTO UCMOAb3YeTC HEMHOTO APYrol cMHTakeuc (bnarogapto @ longclaps 3a nogckasky B KOMMeEHTapusx):

# dict_gen = (x: x**2 for x in list_a) # SyntaxError: invalid syntax
dict_gen = ((x, x ** 2) for x in list_a) # KoppekmHeili BapuaHm 2eHepamopa-BeipaxeHus 0asa cnoBaps
# dict_a = dict(x: x**2 for x in list_a) # SyntaxError: invalid syntax

dict_a = dict((x, x ** 2) for x in list_a) # KoppekmHbili BapuaHm cuHmakcuca om @Longclaps


https://habr.com/en/users/longclaps/

5.3 leHepauusa CTPOK

[ns co3paHna CTpoOKM BMECTO CMHTaKCKCa BblpaXkeHWi-reHepaTopoB UCMO/Ib3yeTCa MeToZ, CTPOKM .join(), KOTOPOMY B KayecTse
apryMeHTOB MOXHO rnepejaTb BblpaXKeHne reHepatop.
O6paTtnTe BHUMaHME: 31eMEHTbI KONEKLUNW AN OO bEANHEHMSA B CTPOKY AOMKHbI HbITb cTpoKamm!

list.a = [-2, -1, @0, 1, 2, 3, 4, 5]

# ucnone3syem 2eHepamop npamo 6 .join() odHoBpemeHHO npuBods 3nemeHmvl K cmpokoBomy muny
my_str = "'.join(str(x) for x in list_a)

print(my_str) # -2-1012345

6. MepnoanUYHOCTb M YACTUUYHDbIN Nepebop

6.1 Pa6oTa c enumerate()

WHorzaa B ycnoBumsx 3afaum B yCN0BUM-OUABTPE HYXXHa He MpoBepKa 3HaUYeHWs TeKyLLLero 3/1eMeHTa, a MpoBepKa Ha onpeseseHHyo
MePUOANYHOCTb, TO €CTb, HaMpUMepP, HYXXHO 6paTb KaXXAbIA TPETUI SNEMEHT.

[ns nogo6HbIX 3aZa4 MOXHO MCNOAb30BaTh GYHKLMIO enumerate(), 3a4atoLLyto CYeTUMK Npu 06xose utepatopa B LMKAE:

for i, x in enumerate(iterable)

3/1eCb X — TeKYLUWI 3/1IEMEHT | — €ro NopaAKOBbIA HOMEp, HauMHas C Hyas

Mpounntoctpupyem paboTy ¢ uHAeKCcamu:

list a = [-2, -1, @, 1, 2, 3, 4, 5]
list d = [(i, x) for i, x in enumerate(list_a)]
pr‘int(liSt_d) # [(@) '2)1 (11 '1)) (2) 0), (3) 1); (4) 2)1 (51 3)) (6) 4)) (71 5)]

Tenepb nonpobyem peLunTb peasnbHyto 3ajady — Bblbepem B reHepaTope Crnmncka KaXablil TPETUI 3NeMEHT 13 UCXOAHOTO Crncka:

list a = [-2, -1, 0, 1, 2, 3, 4, 5]
list_e = [x for i, x in enumerate(list_a, 1) if i % 3 == 9]
print(list_e) # [0, 3]

BaXHble 0c06eHHOCTN paboTbl hyHKLuMM enumerate():

1. Bo3amoXHbI ABa BapuaHTa Bbi30Ba GyHKLMM enumerate():

e enumerate(iterator) 6e3 BToporo napametpa cuntaert c 0.

e enumerate(iterator, start) — HaunHaeT cunTaTh C 3HauYeHua start. Y406HO, Hanpumep, ecan Ham Hago cumTaTb € 1, a He 0.

2. enumerate() BO3BpaLLaeT KOPTEX 13 MOPAAKOBOro HOMepa 1 3HaueHUs TEKYLLEro 3emMeHTa utepatopa. KopTex B BbIpaXkeHUu-
reHepaTope pesy/ibTaTe MOXHO NOAyYnTb ABYMS Crocobamu:

e (i, j) fori, j in enumerate(iterator) — ckobku B NepBoWi Nape HyXHbi!

e pair for pair in enumerate(mylist) — Mbl paboTaem cpa3sy ¢ napon

3. MHAEKCbI CYMNTAKOTCA A/147 BCeX OGPaGOTaHHbIX 3/IeMeHTOoB, 6e3 ydyeTa npownn oHn B ,Cl,a.ﬂbHeI?]LLIeM ycnoBsue naun HeT!

first_ten_even = [(i, x) for i, x in enumerate(range(10)) if x % 2 == 0]
print(first_ten_even) # [(0, ©), (2, 2), (4, 4), (6, 6), (8, 8)]



4. dyHkumsa enumerate() He obpallaeTcs K KaKUM-TO BHYTPEHHWUM aTprbyTam KOMNEKLUY, @ MPOCTO peannsyeT cCHeTUUK
06paboTaHHbIX 3/1IeMEHTOB, MO3TOMY HUYErO HE MeLlaeT ee UCMO/b30BaTb A/ HeYNOoPAAOYEHHbIX KOMIEKLMA He NMEIOLLIMX
MHAeKcauuu.

5. EcvM Mbl orpaHuuYMBaeM KOIMUYeCTBO 3/1eMEHTOB BKIHOUEHHBIX B pe3ybTaT no enumerate() cuetumky (Hanpumep if i < 10), To
utepatop byzeT Bce paBHO 06paboTaH Le/IMKOM, YTO B C/lydae OrPOMHOW KoJeKLun ByeT oueHb pecypc-3aTpaTHo. PelleHve
3TOV Npobaembl paccMaTpMBaeTCs HUXe B NMog-pasgene «epebop yactn utepnpyemoro».

6.2 Mepe6bop yacTn UTEPUPYemMoro.

WHorzaa 6biBaeT 3agava 13 o4eHb H0/bLLION KOMNEKLMN UAK Aaxke 6eCKOHEYHOrO reHepaTopa nosyuYnTb BbIGOPKY NePBbIX HECKONbKUX
3/IEMEHTOB, YA0BETBOPAIOLLMX YCIOBUHO.

Ecnm Mbl Mcnosnb3yem o06bl4HOE reHepaToOpHOE BbipaXkeHe C yCI0BUEM OrpaHnyeHviemM no enumerate() MHAEKCY WKW Cpe3 NOoJyYeHHON
pe3ybTUPYHOLLEl KOMNEKLMM, TO HaM B Nt0BOM Cllyyae NPUAETCA MPOWTU BCHO OFPOMHYHD KOIEKLMIO M MOTPaTUTL Ha 3TO YIMy

KOMMbIOTEPHbIX PECYPCOB.

BbIxoAoM MOXeT 6bITb Mcnonb3oBaHue dyHkuwmK islice() 13 nakeTa itertools.

import itertools
first_ten = (itertools.islice((x for x in range(1000000000) if x % 2 == @), 10))
print(list(first_ten)) # [0, 2, 4, 6, 8, 10, 12, 14, 16, 18]

ﬂ,l]ﬂ COMHeBaKOLWMXCA: NMpoBepAaeM BpeMs BbINOJIHEHNA

7. BNOXXeHHble LUKIbl U FeHepaTopbl

PaCCMOTpVIM 6onee KOMMAEKCHble BapuaHThbl, KOrga y Hac L Kbl AN CaMy Bblpa>keHUA-reHepatopbl ABAAKOTCA BNOXEHHbBIMW. TyT
BO3MO>XXHbl HECKOJIbKO BapMaHTOB, CO CBOVUMU 0COBEHHOCTAMM U ccpepoﬁ nprMeHeHuna, UTObBbI HE BO3HMKANO nyTaHWUbl, pacCMOTpUM
MX NO-OTAEJIbHOCTKN, a noc/ie npuesesem 06LIJ,yI-O CXemy.

7.1 BnOo)XXeHHble LuKnbl

B pesynbTate reHepauun nonyyaem o4HOMEPHYIO CTPYKTYpY.

Ba)kHo! Mpu paboTae ¢ BAOXKEHHbIMU LMKNaMV BHYTPU reHepaTopa BblpaXkeHU NopsaAoK ClefoBaHna MHCTPYKUmA for in ByaeT Takon

e (cneBa-Hanpaeo), Kak v B aHaJlOTM4YHOM pelleHnn 6e3 reHepaTopa, TONbKO Ha LiMkaax (cBepxy-BHu3)! Toxke cnpaBeAnvBO 1 Npw
60nee rnybokMX ypOBHSX BNOXEHHOCTU.

7.1 BnoxeHHble uuKnbi for rae uuKnbl nayT No He3aBUCUMbIM UTEpaTopam

O6wwin cuHTakeuc: [expression for x in iter1 for y in iter2]
MpumeHeHue: reHepupyemM OLHOMEPHYHO CTPYKTYpPY, UCMOJb3ys AaHHble U3 ABYX UTEPaTOpPOB.

Hanpwvlep, co34aZiM CnoBapb, NCNOJIb3YA KOPTEXNM KOOPAUHAT KaK KAKO4YW, 3afMOJIHUB AN1A HaYdasla ero 3Ha4eHUAa HynamMmun.

rows = 1, 2, 3

cols = 'a', 'b’

my_dict = {(col, row): @ for row in rows for col in cols}

print(my_dict) # {('a', 1): o, ('b', 2): 0, ('b', 3): 0, ('b', 1): 0, ('a’', 3): 0, ('a’, 2): 6}

ﬂ,anbme MO>XeM 3ajaBaTb HOBbl€ 3HaYe€HUA AU nojydatb nUX

Toxxe MOXHO caenatb 1 € AONO/IHUTE/IbHbIMU yCIIOBVIiIMVI-q)VIIIpraMVI B Ka>XA0OM uUukne:



rows = 1, 2, 3, -4, -5
cols = 'a', 'b', 'abc’
# [na HazndadHocmu pa3Hecem HAd HEeCKO/IbKO CMpPOK
my_dict = {
(col, row): @ # KaxOulli 31emeHm cocmoum U3 K/KW4Yd-Kopmexd u HysneB6o20 3HAeYHus
for row in rows if row > © # To0/1bKO nosioXumesnbHble 3HAYe€HUA
for col in cols if len(col) == 1 # Tonabko 0OHocumBosbHbIe
¥
print(my_dict) # {('a', 1): o, ('b', 2): 0, ('b', 3): 0, ('b', 1): 0, ('a’', 3): 0, ('a', 2): 6}

JTa xe 3ajiava peweHHaaA C NoMoLbo UK1Kna

7.1.2 BnoxxeHHble uuKnbl for rae BHyTPeHHUN LMK NAET NO pe3ynbTaTy BHELHEro LuKia
O6wmin cuHTakeuc: [expression for x in iterator for y in x].

MpumeHeHne: CTaHAAPTHbIV NOAXOZ, KOTAa HaM Hajo 0BXOANTb ABYMEPHYHO CTPYKTYPY AaHHbIX, MpeBpaLLas ee B «MJ0CKy»
OZHOMEPHYH0. B JaHHOM cilyyae, Mbl BO BHELLHEM LK/l MPOXOAMM MO CTPOKaM, a BO BHYTPEHHEM MO d/1eMeHTaM KaXz0W CTPOKU
Hallen 4BYMEPHOWN CTPYKTYpbl.

AOI’IYCTI/IM Y Hac eCTb AByMepHaa Matpuua — Crncok CN1CKOB. W Mmbl xenaem npeo6pa3OBaTb ee B NJIOCKNIA OAHOMeprII‘/‘I CMnCoK.

matrix = [[0, 1, 2, 3],
[10, 11, 12, 13],
[20, 21, 22, 23]]

# PeweHue ¢ nomoubr 2eHepamopa cnucka:

flattened = [n for row in matrix for n in row]
print(flattened) # [0, 1, 2, 3, 10, 11, 12, 13, 20, 21, 22, 23]

Taxe 3ajada, peweHHasa C MoOMOLLbIO BJIOXKEHHbIX LLUKJ/I0B

UPD:M31LuHbIe pelleHns 3 KOMMeHTapues

7.2 BnoXXeHHble reHepaTopbl

BnOXEHHBIMY MOTYT BbITb HE TOJIBKO LnK/bI for BHYTPY BblpaXeHWs-reHepaTopa, HO U CaMun reHepaTopsbl.
Takoi noaxosd NPUMEHAETCA KOr4a HaM HaZo CTPOUTb ABYMEPHYHO CTPYKTYpY.

Ba)kHO!: B OT/MUMM OT MPUMEPOB BbILLE C BJAOXKEHHBIMW LIMKAaMW, A8 BJOXKEHHbIX FeHepaTopoB, BHayane obpabaTbiBaeTcs BHELLHWIA
reHepaTop, MOTOM BHYTPEHHUI, TO eCTb MOPAAOK WAET CripaBa-HaeBo.

Hwuxe paccMoTpuM gBa BapuaHTa Nof06HOro 1Crno/ib30BaHu.

7.2.1 — BNOXeHHbI reHepaTop BHYTPU reHepaTopa — ABYMEePHas U3 ABYX OAHOMEPHbIX

O6wuin cnHtakeuc: [[expression for y in iter2] for x in iterT]
MpumeHeHUe: reHepupyeM ABYMEPHYHO CTPYKTYPY, UCMOJb3Ys AaHHble U3 ABYX OAHOMEPHbIX UTEPATOPOB.

Ans npuMepa co3aaanm MatpuLy 13 5 cToN6LOB 1 3 CTPOK W 3aMOJHUM ee HYIAMU:

w, h =5, 3 # 3a00a0um wupuHy u BeicomKy mampuysi
matrix = [[@ for x in range(w)] for y in range(h)]
print(matrix) # [[e, 0, 0, 0, 0], [0, O, O, 0, 0], [0, O, 0, 0, O]]

C03AaHVIe 3TOW XKe MaTpuubl ABYMSA BJIOXKEHHbIMU LUKJ1IaMU - 06paTVITe BHUMaHMe Ha NopAaA0oK BJIOXKEHUA

I'IpmmeanMe: Mocne CO34aHNA MOXXeM pa60TaTb C ManVILI,eVI KaK € 06bIYHbIM ABYMEPHbIM MacCMBOM




7.2.2 — BNOXX€HHbI reHepaTop BHYTPU reHepaTopa — ABYMEpPHas U3 BYMEPHOMN

O6wuin cnHtakemc: [[expression for y in x] for x in iterator]
MpumeHeHune: O6X0AVM ABYMEPHYHO CTPYKTYPY AaHHbIX, COXPaHss pe3ynbTaT B APYryto ABYMEPHYHO CTPYKTYpY.

BozbmeM maTpuLly:

matrix = [[1, 2, 3, 4], [5, 6, 7, 8], [9, 10, 11, 12]]

Bo3BeseM KaXblli 31eMeHT MaTpuLbl B KBaapar:

squared = [[cell**2 for cell in row] for row in matrix]
print(squared) # [[1, 4, 9, 16], [25, 36, 49, 64], [81, 100, 121, 144]]

JTa xe ornepauuvsa B BUAe BJI0OXKEHHbIX LUK/I0B

O606LWMM BCe BbilLeNepeYncieHHble BapUaHTbl B OAHOW cxeme (MOJHbIN pasMep Nno KAKKY):

BMOXeHHbIE LWK/bl U TEHepaTopbl ‘

P

B/TOXEHHbIE LIMKNbI BTOXEHHbIE reHeparTopbl

TEeHE PaLMA OAHOMEDHOR CTPYKTYPEI reHepaL A [ABYMEPHDA CTPYKTYPLI

BHYTPEHHWUI LUK BHYTPEHHWUI reHepaTop

Mno He3aBUCUMbLIM Nno He3aBUCUMbIM

WaeT No pesynsrary WAET NO pesynsrarty
uteparopam uteparopam
BHELLUHETO UMKna BHELLUHEero reHeparopa
[expression for X in iterl fory in iter2] [expression for x in iterator for y in x] [[expression for y in iter2] for x in iterl] [[expression for y in X] for X in iterator]
TeHepUpyeM OOHOMEDHYID CTRYKTYRY, OGx04MM JBYMEPHYID CTRYKTYPY faHHEIX, FeHepupyem OBYMEDHYID CTRYKTYDY. OBxoaum [BYMEPHYH CTPYKTYPY AaHHEIX,
WCNONL3YA AaHHLIE U3 ABYX UTEPaTOpPoR npeepalian ee B OHOME PHYH. WCNOMb3yA AaHHkIE W3 ABYX UTEPATOPOE COXPaHAR pe3ynsTat B Apyryw
ABYMEDHYID CTRYKTYRY

7.3 — leHepaTop MTEPUPYIOLWMIACSA NO reHepaTopy

Tak Kak Nt060M reHepaTop MOXET UCMO/Ib30BaThCA Kak UTepaTtop B Lukie for, 3TO Tak e MOXHO UCMONb30BaTh U A/ CO3AaHMA
reHepatopa rno reHepaTopy.
MpK 3TOM CUHTAKCUYECKM 3TO MOXET 3aMnuCbiBATbCS B ABA BbIPaXXEHWs WA O6bEANHATLCA BO BAOXKEHHbIV reHepaTop.

MponACTPUPYHO 1 Takyto BO3MOXHOCTb.
JlonycTm y Hac ecTb JBa Takux reHepaTopa CryCcKOB:

list_a = [x for x in range(-2, 4)] # Tak cOenaHo 0nA OanvHeliwez20 npumepd CUHMAKCUCA,

# KOHe4yHo B nodobHoli 3ada4ye docmo4yHo moneKo range(-2, 4)
list_b = [x**2 for x in list_a]

Toxxe camoe MOXHO 3anucatb 1 B O4HO BblpaXxeHune, NnoACcTaBMB BMECTO Iist_a €ro reHepatop cnucka:

list_c = [x**2 for x in [x for x in range(-2, 4)]]
print(list_c) # [4, 1, o, 1, 4, 9]

UPD ot @ longclaps: MpenmyLectBo 0T KOMOMHUPOBaHWA reHepaTopoB Ha Npumepe CNoXHON GyHKUmM f(x) = u(v(x))

list_ c = [t +t ** 2 for t in (x ** 3 + x ** 4 for x in range(-2, 4))]

8. Ucnonb3oBaHue range()

FoBops 0 cnocobax reHepaLm KONNEKLMI, Heb3s 06TV BHYMaHWEM MPOCTYHO U OuUeHb YA0BHYHO GYHKLMIO range(), koTopas
npeaHasHayeHa 415 CO34aHnA apudpMeTnUeckux NocneAoBaTebHOCTeN.


https://habrastorage.org/files/d15/679/28e/d1567928e55649d59fb95f337ef0387f.png
https://habr.com/en/users/longclaps/

Ocob6eHHoCcTn hyHKumK range():

e Hamnbonee yacto dyHKLMsA range() npumeHseTca Ans 3anycka Luknaa for HyxHoe KoanyecTBo pas. Hanpumep, cMoTpute
reHepaLuio MaTpuLLbl B MprvMepax BbilLe.

e B Python 3 range() Bo3BpalLaeT reHepaTop, KOTOPbIV MPU KaXKA0M K HEMY 0BpaLLEHNN BbIAAeT OYEPEHON SEMEHT.

L4 V|CI'IOI1}'Ib3yeMbIe napamMeTpbl aHa10rM4YHbl TaKOBbIM B Cpe3aX (Kpome nepeoro nprvMmepa ¢ o4HUM napaMeTpOM):

e range(stop) — B gaHHoM cayyae ¢ 0 go stop-1;
e range(start, stop) — AHanorMyHo NprMepy Bblillle, HO MOXHO 3aJaTb Ha4ano OTANYHOE OT HY/IA, MOXHO 1 OTpULaTENbHOE;

e range(start, stop, step) — [lobaBasiem napameTp Lwara, KOTOpbIi MOXET ObITb OTpULLATEIbHBIM, TOTAa nepebop B obpaTtHOM
nopszake.

e B Python 2 6bi1m 2 dyHKUMM:

e range(..) KoTopas aHajorMyHa BblpaxeHuto list(range(...)) B Python 3 — 10 ecTb OHa BblZaBasia He UTepaTop, a cpasy roToBbIf
cnmcok. To ecTb Bce Npo61eMbl BO3MOXHOM HeXBaTKM NaMATH, OM1caHHble B pasgene 4 akTyasbHbl, M UCMONb30BaTh ee B
Python 2 Hago oueHb akkypaTHO!

e xrange(..) — KoTopas paboTana aHanornuyHo range(...) B Python 3 n n3 3 Bepcuu 6bina nckntoyeHa.

|-|pl/l Mepbl NCMO/Ib30BaHNA!

print(list(range(5))) # [0, 1, 2, 3, 4]
print(list(range(-2, 5))) # [-2, -1, 0, 1, 2, 3, 4]
print(list(range(5, -2, -2))) # [5, 3, 1, -1]

9. MpunoxeHue 1. lononHUTeNnbHble NPUMEpbLI

91 HOCHGAOBaTeﬂbeIﬁ npoxoAa no HeCKOJ/IbKUM CMUCKaMm

import itertools

11 = [1,2,3]

12 = [10,20,30]

result = [1*2 for 1 in itertools.chain(11, 12)]
print(result) # [2, 4, 6, 20, 40, 60]

9.2 TpaHCNO3MLMA MATPULLbI
(MpeobpazoBaHme MaTpuLbl, KOrZa CTPOKU MEHSAOTCA MeCTaMm co cTonbLamm).

BosbmeMm maTpuLy.

matrix = [[1, 2, 3, 4],
[5) 6) 7) 8])
[9, 10, 11, 12]]

Cp,enaelvl €e TPaHCNo3nuUmMo C NOMOLLBHO reHepaTopa Bblpa)KeHI/II;lI

transposed = [[row[i] for row in matrix] for i in range(len(matrix[@]))]
print(transposed) # [[1, 5, 9], [2, 6, 18], [3, 7, 11], [4, 8, 12]]



JTa xe TpaHcno3nuuna Mmatpuubl B BUAe LnkKiaa

M HemHoro uepHoli Mmarun ot @longclaps

9.3 3agaua BbI6opa TONbKO pabounx gHen

# ®opmupyem cnucok OHeli om 1 do 31 c komopeim 6ydem pabomame
days = [d for d in range(1, 32)]

# flenum cnucok OHeli Ha Hedenu

weeks = [days[i:i+7] for i in range(©, len(days), 7)]

print(weeks) # [[1, 2, 3, 4, 5, 6, 7], [8, 9, 1o, 11, 12, 13, 14], [15, 16, 17, 18, 19, 20, 21], [22, 23, 24, 25, 26,
27, 28], [29, 30, 31]]

# Bolbupaem B8 Kaxdoli Hedesne monbKo nepBbie 5 paboyux OHeli, ombpaceiBas ocmanbHsie
work_weeks = [week[@:5] for week in weeks]
print(work_weeks) # [[1, 2, 3, 4, 5], [8, 9, 1o, 11, 12], [15, 16, 17, 18, 19], [22, 23, 24, 25, 26], [29, 30, 31]]

# Ecnu HYyXHO OOHUM CnUCKOM OHell - MOXHO 06beduHums

wdays = [item for sublist in work_weeks for item in sublist]
print(wdays) # [1, 2, 3, 4, 5, 8, 9, 10, 11, 12, 15, 16, 17, 18, 19, 22, 23, 24, 25, 26, 29, 30, 31]

Mo>kHo y6paTb BbIXOAHble eLle 6onee U3ALWHO, UCMOJIb3ys TOJIbKO NHAEKChI

10. NMpunoxeHue 2. CCbiNKKU NO TEMe
1. Xopomaﬂ AHrN0A3bl4YHaA CTaTbA C Ae€Ta/IbHbIM 06bACHEHNEM YTO Takoe reHepaTtopbl N UTepaTopbl

V|]'I.I1K)CTan,VIf-I M3 CTaTbu:

2. Ecnv y Bac ecTb CIOXKHOCTU € MOHVMMaHWEM NOTUKM PaboTbl C reHepaTOPHbIMU BblPaXkeHUAMU, MOCMOTPUTE UHTEPECHYHO
aHrNOA3bIYHYHO CTaTbtO, FAe NPOBOAATCS aHANOTMUW MeXAY reHepaToOpPHbIMU BbipaxkeHusamu 1 pabotor ¢ SQL v Tabanuamu Excel.

Hanpumep Tak:

3. UPD ot @ fireSparrow: CyuiectBytoeT paclumperme Python — PythonQL, no3sonstolee pabotathb ¢ 6azamu aHHbIX B CTUAE
reHepaToOpPOB KOANEKLIMA.

4. VlﬂﬂrOCTlepOBaHHaﬂ CTaTbA Ha aHFJ'II/IVICKOM, AOBOJIBHO HarnaAHO NnokasblBaeT CUMHTAKCUC reHepPaToOpPHbIX Bpra)KEHI/IVI.

5. Ecam Tpe6yr0Tc9| AONOJIHUTENIbHbIE NPUMEPBI MO TEME BJIOXEHHbBIX FTEHEePaToOpPHbIX Bblpa)KeHI/II‘/‘I (CTaTbﬂ Ha aHF.I'II/II‘/‘ICKOM).

Yactb 1 Yactb 2 Yactb 3 Yactb 4

Mpurnawato K 06Cy)XXaeHuIo:

e Ecma rae-1o 4onyctna HEeTOYHOCTb NN He y‘-lé!l YTO-TO BaXXHOE€ — NULLNTE B KOMMEHTapKAX, BaXXHbleé KOMMEHTapunn 6yAyT nos>e
AO6aBﬂ8HbI B CTaTbO C YyKa3aHMEM Ballero aBTopcraa.

e ECan Kakme-TO MOMEHTbI HE MOHATHbI U Tpe6yeTcn YTOUHEHVE — NMULINTE Bally BONPOChbl B KOMMEHTAPUAX — WUAU A Uan jpyrue

ynTatenn AaayT OTBET, a A€/ibHble BOMNPOCHI C OTBETAMU 6yAyT nosxe AO6aBI’IeHbI B CTaTbiO.

Teru: python, nporpammupoBaHuie, KONNEKLWSA, CTPYKTYPbI aHHbIX, FeHepaTop, BblpaxeHue-reHepatop, comprehension, generator,
generator expression, c10Bapb, MHOXECTBO, CINCOK
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