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KopTeixi Ta iMeHOBaH1 KOpPTeXi

» Kopmexci — 11e 06’€KTH, SIKi MOXXYTh 30€piraTvi KOHKPETHY Ki/IbKiCTh iHITUX 00 €KTIiB YIIOPSIAKOBAHO.
» Bonu He3MmiHOBaHI (immutable), Tomy My He MOXXeMoO JoJaTH, BUJATUTH YU 3AMIiHUTH 00 €KTH Ha JIbOTY.

= (cHOBHa nepeBara He3MiHIOBAaHOCTI KOPTeXXiB: MOYXeMO BUKOPUCTOBYBATH iX SIK K/TIOUi /1J1s1 CJ/IOBHUKIB.

Koprexxi 36epiratots 1uwe daHi.

» Ko moTpiOHa MoBeJiHKA /151 YIIPABIiHHA KOPTEXOM, HeOOXiTHO TepelaTH KOPTeX Y PyHKIIiI0 / MeTOI, SIKi BUKOHAIOTh
IIO.

» (CHOBHA MeTa KOPTEXY — 3i0paTH pi3Hi YaCTUHU JAHUX Y MeXKaX OZHOTO KOHTEeHepY.

3a3BUYali KOPTEXi OTOYEHI y)XKaMH, TIPOTe 1ie He 000B I3KOBO.
» KomaHau iIeHTUYHI:
= stock = "FB", 75.00, 75.03, 74.90
= stock2 = ("FB", 75.00, 75.03, 74.90)

SIKIII0 KOpTEX I'PYITYETHCS BCEPEAMHI IIeBHOTO iHITOro 06’ekTa (B 0CHOBHOMY, BUK/IMKY (PYHKIIII),
IOY>KKH TIOTPiOHi.

» [Hakire Oysie HEMOXUTHMBO iHTEPITPETATOPY Ji3HATHUCH, YU 1€ KOPTEX, Y1 HACTYIMTHUHI nmapamMeTp QyHKILi.
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ITpuknaz

* QyHKIIISA TpUIIMaE KOPTeX 1 aTy, @ TOBEPTA€ KOPTEX 3 JJATU TA CepeAHbO1 LIIHU aKIIil

import datetime

def middle (stock, date):
symbol, current, high, low = stock
return (((high + low) / 2), date)

mid value, date = middle(("FB", 75.00, 75.03, 74.90),
datetime.date (2014, 10, 31))

* [IpyKJIaZ; TAKOX LTIOCTPYE PO3MAKOBKY KOPTEXY.

TAaHHbOMY DA I HEeHUM WH HKII11 KOPTEeX MaK ThCS H HaueHHs: mid_v.
= Bocra o) OBepHe BCepe 11 KOPpTEeXX PO3MAKOBYETHCS HA 2 3HAYe mid_value
Ta date.
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Po3nmakoBKa - KOprcHa puica moBH Python

* Mo)XHa rpymyBaTy 3MiHHI, 1100 MpoCTilie 30epiraTy Ta MepeaBaTH iX, Ta PO3MAKyBaTH
X, KOJTH IMOTPiOeH JOCTYM 10 HUX OKPEMO.

= [l OTPUMAHHS AOCTYNY O OKPEMUX 3Ha4€Hb MOYXXHA BUKOPUCTOBYBATH TOM YK€ CUHTAKCHUC:
>>> stock = "FB", 75.00, 75.03, 74.90
>>> high = stock[2]
>>> high
75.03

* Mo)kHa BUKOPHCTOBYBATH slice notation, 06 BUAITUTH YaCTUHU KOPTEXKIB:
>>> stock[1l:3]

(75.00, 75.03)

[Ipsimuyii fOCTYyT 1O YIeHIB KOPTEXXY KOPUCHUH JINIIE B OKPEMUX CUTYAL|ISIX.
o Taki «mariuHi uncaa” - mrepesio MOMUIOK Ta TUTYTAaHWUHU MPU HaJIaroJKeHHi KOZY.

o IlprHaliMHI, fOJalTe KOMeHTAapl 3 MOSICHEeHHSIM, 3BiJKM BOHU B3STI.
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IMmenoBaHi koprexxi (named tuples)

» [Torpeba: 3rpynmyBaTu 00 €KTH 3 METOIO YaCTOTO iHAWBIAyaTbHOTO AOCTYMY O HUX.

= 3py4YHO BUKOPHCTOBYBAaTU CJIOBHUK.

» JIKII0 B JOIABaHHI MTOBEAIHKY HEMA€ TOTpeOr, MOYKHA BUKOPHUCTATH iMEHOBAHI KOPTEXi.

» JloGpe migxoasaTs qisi moegHaHHS read-only qaHux.

» Cmoyatky iMmnopryemo namedtuple Ta cTBOprOEMO BiITIOBiAHM 00 €KT.

» KoHcTpyKTOp npuiiMae izeHTH}IKaTOp iMEHOBAaHOTO KOPTEXXY Ta MPOOiTbHUM PSIOK 3 aTpUOYyTaMH, 1110
MOXXYTb OYTH B KOPTEXI.

* YTBOpeHUI 00 €KT MOXXHA iHCTAHIIFOBATH, SIK 3BUYAHHUI €K3eMIUISIP Kacy

from collections import namedtuple
Stock = namedtuple("Stock", "symbol current high low")
stock = Stock("FB", 75.00, high=75.03, low=74.90)
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IMmenoBaHi KopTexxi (named tuples)

* 3 OTPUMaHUM IMEHOBAaHUM KOPTEXXOM MO)XHA MPALI0BATH, SIK 31 3BUMATHHUM KOPTEXOM,
MpOTe JOCTYII 10 OKPEMHUX aTPHUOYTiB AaHAJIOTTYHHM 00’ €KTaM:

>>> stock.high
75.03

>>> symbol, current, high, low = stock

>>> current
75.00
» SIK i KOpTeXi Ta psAKH, iMEHOBaHiI KOpPTeXi He3MiHOBaHi (immutable).
>>> stock.current = 74.98
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

AttributeError: can't set attribute
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1151 SMIHIOBAHUX JAHUX Kpalle C;IOBHUKU

* Bigo6pakaroTh (map) 06’eKTH Ha iHII 00 €KTH:

CnoBHUKH 0c06/TMBO epeKTHBHI ITPHU MOLTYKY 3HAYeHHs 3a HIOT0 K/II0YeM.

= CTBOPIOIOTHCS 3a OMIOMOI0Or0 KoHCTpyKTopa dict() abo
CHHTAKCUYHOT'O CKOPOYEHHS {}.

27.12.2020

Ha npakTuii 3a3Br4aii BUKOPUCTOBYIOTh OCTAaHHIO pOpMY.

BcepeayHi K104 BiJ, 3HAQY€HHS BiA 1€ THCS BOKPAIIKOIO, a MAPH «KJIKOY-
3HAYEeHHS» - KOMaMMU.

stocks = {"GOOG": (613.30, 625.86, 610.50),
"MSFT": (30.25, 30.70, 30.19)}
SIKmo KII04a y CIOBHUKY HeMae,  >>> stocks ["GOOG"]

OTPUMAEMO BUK/IKOYEHHS: (613.3, 625.86, 610.5)

>»> stocks ["RIM"]

-keys-

Tal

-values-

TOI

'alpha'

'omega'

Yvy

dict

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

KeyError: 'RIM'

@Mapuenko C.B., Y/BK, 2020

"gamma'

10



C/I0BHUMKM MAalOTh KLUIbKA IIOB I3aHUX 3 HUMHA
MOBEeA1HOK

* Metog, get() mpuiiMae K09 Ta OMIIiliHE 3HAYE€HHS 3a 3aMOBYYBAaHHSIM, SIKII[O TAKOTO

K/I109d HEMa€. >>> print(stocks.get ("RIM"))

None

>>> stocks.get ("RIM", "NOT FOUND")
'"NOT FOUND'

= JI71s1 11e GiBIIIOTO KOHTPOJIIO 3aCTOCOBYIOTH MeTox setdefault().
= SIKI0 K04 € B CJIOBHUKY, METO/I, TIPAITIOE K get().

* [Hakile He TUIbKY MOBEPHe 3HAa4YEeHHS 32 3aMOBYYBAaHHSM, a 1 JOAACTD HOTO Y C/IOBHUK:

>>> stocks.setdefault ("GOOG", "INVALID")

(613.3, 625.86, 610.5)

>>> stocks.setdefault ("BBRY", (10.50, 10.62, 10.39))
(10.50, 10.62, 10.39)

>>> stocks ["BBRY"]
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C/I0BHM KM MAIOTh KLJIbKA IIOB SI3aHUX 3
HMMMH IMMOBEAIHOK

» [ kopucHi Mmetoau: keys(), values(), items().

* [lepuii ABO€ MOBEPTAIOTH iT€PATOP IO BCIX KJIIOYAX TA 3HAYEHHSIX Y CJIOBHUKY BiZMNOBIAHO, SKUMA MOXXHA
BUKOPHCTOBYBATH SIK CITMCOK.

» Mertog items() moBepTae iTeparop 1o Mmapax «KJI4d-3Ha4YeHHs» Y BUI/siai koprexis (key, value) ps
KOXXHOI MIapH y C/IOBHUKY.

>»> myDictionary = {"keyl”: "valuel”, "keyZ2":"valueZ”, "key3": "value3d"}

»»>> Keys = myDictionary.keys()

=>> print(type(keys)) »»> items = myDictionary.items()

=Class 'dict_view'= =»> print(type(items))

o <Ccloss "dict_wview's

>>> print(list(keys)) >»> print(list(items))

["key2", "key3', "keyl'] [('key?', 'value2'), ('key3', 'value3'), ('keyl', 'valuel')]
»»> values = myDictionary.values() ==

>»»> print(type(values)) =

<class 'dict_view's >>> len(myDictionary)

ol 3

=»> print(list(values))
['valued', 'wvalue3d', "valuel']

27.12.2020 @Mapuenko C.B., Y/BK, 2020
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[Ipukaan 3 BUBeJeHHAM BMiCTY CJIOBHHKa stock

>>> for stock, wvalues in stocks.items() :

print ("{} last value is {}".format (stock, wvalues[0]))

GOOG last wvalue is 613.3
BBRY last wvalue is 10.50
MSFT last wvalue is 30.25

= JI/1s1 OTpMMaHHS JaHUX MOYXHA BUKOPHUCTOBYBATH KBaZpaTHI Ay)XKH, MeToau get(),
setdefault() abo iTepyBaTH 110 C/IOBHUKY MeTOIOM items().

" Ba,ZLaBaHHH 3HA4Y€Hb HOTpG6Y€ TOI'O XX CMHTAKCHUCY KBaZAPATHHUX AYXKOK:

>>> stocks["GOOG"] = (597.63, 610.00, 596.28)

>>> stocks['GO0G']
(597.63, 610.0, 596.28)

27.12.2020 @Mapyerko C.B., 4ABK, 2020 13



Mo>KHa BUKOPHMCTOBYBATH Pi3HOTHUITHI K041 B Me)XKax
OJHOT'O CJIOBHUKA

random_keys = {} )

random keys ["astring"] = "somestring" » 3a3BHYaM KJIIOYi € pPAAKaMH.

random_keys[5] = "aninteger® * AJie MOXXYTb OYTH i KOPTE€XKaMH, YUCIAMHU Ta iH.
random keys [25.2] = "floats work too" 06’ €EKTaMM.

random_keys [ ("abc", 123)] = "so do tuples"

class AnObject: . .
def  init  (self, avalue): . OCKI]IBKI/I CITMCKH OJOITYCKAKOTb 3MIHY

self.avalue = avalue 3HAYECHb Y 6Y,ZLB-HKI/II>JI MOMEHT, 1X He MOYKHA

XelIyBaTH B KOHKPETHE 3HAYCHHSI.
my_ object = AnObject (14)

random_keys [my_object] = "We can even store objects"
my object.avalue = 12
Ery:
random keys[[1,2,3]] = "we can't store lists though"
except:

print ("unable to store list\n")

for key, value in random keys.items() :
print ("{} has value {}".format (key, value))
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XenroBaHl 00’ €eKTH

* Bu3HA4YarOTh a/ITOPUTM MepeTBOPEHHS 00 €KTY B YHIKATbHE IIiJie YHCJI0, JOPEYHE IS
LIBUAKOTO Mepersgy.

* [Ipu mowyKy nepernsilaeTbCsl CaMe Xell-3HAa4eHHSI.
» (OO6’eKTH, 110 BBAYKAIOTHCSI PIBHUMU, TTOBUHHI MAaTH OJJHAKOBUI HE3MIHHUW Xelll.

* CHIHMCKY Ta CJIOBHUKH — 3MiHIOBaHi, TOMY HE MOXYTh OyTH KJIIOUaMHU.

» 3HavyeHHS y Mapi «KITI0Y-3HAaYeHH» MO)XXe OyTH TOBiITbHUM.

» Hanpwukiaz, MOXXHa BUKOPUCTOBYBATH PSIZKOBHUI KJTIOY, IO BilOOPAYKAETHCS HA CITUCOK, a00 BKJIAIATH
C/IOBHUK Y CJIOBHUK.

27.12.2020 @Mapuenko C.B., YJBK, 2020
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BukopucTaHHA CJIOBHUKIB

" 1) BCi KJTIO4i TIPeCTaB/SIOTh Pi3Hi 00 €KTH.
* ‘Tak mpaue cucrema iHJeKcaril.

» 3HaueHHs Yy Napi 3 KII0YeM MOXXYTb OYTU CKIaHUMHU 00 €KTaMH.

" 2) KOXXEH KJIIOY IIPe/ICTABJIsIE IEBHUM aCIIeKT € JUHOI CTPYKTYPH;

* MMoBipHO, 151 KOXKXHOTO 00’€KTa Oy/ie BTaCHUH CJIOBHUK, HAOOPH KJTIOUiB OYZyTh CXOXXUMHU, ITPOTE He
1TIeHTUYHUMH.

* Morxe npeACTaBAATUCH TAKOX 3a JOIOMOIOI0 IMEHOBAaHUX KOPTEXIB.

» |MeHOBaHI KOPTeXi Kpallje BUKOPHUCTOBYBATH, SIKIO TOYHO BiJlOMO NMOTPiOHI aTpuOyTH AJ1s1 30€piraHHs JaHUX,
NPUYOMY BCi iX YaCTUHU MOTPiIOHO MOCTAavYaTH O pa3y NPY KOHCTPYIOBAHHI €/IeMEHTY.

» (CJIOBHUK JJOPEYHIIIWH TOJi, KOJIM MOTPIOHO CTBOPIOBATH UM 3MiHIOBATH KJTIOUi MTPOTSATOM Yacy abo HeBijoMa TOYHA
KUJIBKICTh MOYXXJIMBHX KJTIOYiB.

27.12.2020 @Mapuenko C.B., YJIBK, 2020 16



Bukopucranus defaultdict

" [Ipr KOXXHOMY AOCTYTII O CJIOBHUKA CJI1J, TIEPEBIPSATH, YU € B)KEe TaKe 3HAYeHHSI B HbOMY;

AKIIO Hl — BCTQaHOBUTH O 3a 3dMOBYYBaHHSIM.
= Jlns 1bOro MOYKHA BUKOPHCTOBYBATH iHIIY Bepcito cioBHUKA - defaultdict:

def letter frequency(sentence) :
frequencies = {}
for letter in sentence:

frequency = frequencies.setdefault(letter, 0)
frequencies[letter] = frequency + 1
return frequencies

from collections import defaultdict
def letter frequency(sentence) :
frequencies = defaultdict (int)
for letter in sentence:
frequencies[letter] += 1
return frequencies

» ko OykBa He nipezacTaBieHa B defaultdict,
MTOBEPTAETHCS YMCJ/IO O TIPU CIIPOOi AOCTYIIY.

= [loTim mOmAEMO 1 IO YK CJIA, 100 ITOKAa3aTH, 1110
3HaUJleHO eK3eMIUISIP JIiTepU.

» HacrymHoro pasy 1e uynciio Oyze HeHyIbOBe.

27.12.2020 @Mapuenko C.B., Y/BK, 2020
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Orasg xKopy

» defaultdict koprcHUI TpU CTBOPEHHI CJIOBHUKIB KOHTEUHEPIB.
= Jlns1 cTBOpeHHS CJIOBHHMKA OipYXOBUX LIiH 3a OCTaHHI 30 JHIB MOYKHA BUKOPUCTOBYBATH CUMBOJI OipiKi Ta
CIIHCOK IIiH;
» [Ipu nepuromy focTymy A0 Gip)Ki CIIHCOK 1jiH Oyzie TOPOXKHIM.

* 3 OAHUM KJTIOYEM MOYXHA ACOLIIIOBATH MHOXKHHH a00 HaBiTh MOPOXKHI CJIOBHUKHM.

* Mo)XHa CTBOPIOBATH BIacHiI QyHKIIil Ta mepemaBaTy ix y defaultdict

» Hexaii y defaultdict ko)keH HOBUIT €/IEeMEHT MiCTUTHME KOPTEX 3 KiJIbKOCTeH TOAHUX Y el MOMEHT 0
C/IOBHMKA €JIEMEHTIB, a TAKO)XX TOPOXXHIN CITMCOK JJIs IHIIUX peden.

from collections import defaultdict
Mo)kHa OTpHUMaTH JOCTYM L0 MOPOXKHIX K/IKOYIB Ta BCTABUTH Y

CITHMICOK 3a OAMH ITiIXif:
>>> d = defaultdict(tuple counter)

num items = 0
def tuple_counter():

global num items >>> d['a'] [1] .append ("hello")

numk_ltEHE;'+= 1 >>> d['b'] [1] .append ('world"')

return (num items, []) >>> d

defaultdict (<function tuple counter at 0x82f2c6c>,
d = defaultdict(tuple counter) {*a': (1, ['hello'l), 'b': (2, ['world'1)})

27.12.2020 @Mapuenko C.B., YJIBK, 2020 18



Counter

* [lonepenHiii KOJ, IKUK MIAPAXOBYBAB KIJIBKICTh CUMBOJIIB Y

from collections import Counter PAAKY, MOXKHA 3dITACATH B OTHOMY PAAKY.

from collections import Counter

responses = | def letter frequency (sentence):
"vanilla", -
"chocolate" return Counter (sentence)
"vanilla", .
tvanilla" » Exsemmuisp kiacy Counter mpaifioe sik mpoKavdaHUi
"earamel" ' C/IOBHHK, Y IKOMY KJII0Y1l € CUMBOJIaMHU A JI51 Hi,Z[anYBaHHH, d
. strawber;"y ) 3HQUeHHS — IX BIAIOBIAHA KUIBKICTb.
I
nvanilla" » OpuH 3 HaWOI/IBII MOMTMPEHUX METOIB — MOst_common(): moBepTae
] crircok Koprexis (key, count), ymopsizkoBaHwMi#t 3a Ki/TbKICTIO.
Srint | » OmnuitHO MOXKHA TepeIaTH Iiijie YUC/I0 B MeToZ, most_commony(),

‘ . 11100 OTPUMATH Ti/IbKY HaOi/TbIII PO3MTOBCIO/KEH] e/IeMEHTH.
"The children voted for {} ice cream".format (

Counter (responses) .most_common (1) [0] [0]

27.12.2020 @Mapuenko C.B., YJIBK, 2020 19



Caoucku

* He moTpe6yroTh iMImOPTYBaHHS, 1X METOAM PiKO BUKJIUKAIOTHCS.

» JlocTyIiHe iTepyBaHHS IO CIIUCKY 0e3 SIBHOTO 3BepHEeHHS 10 00 €KTa-iTepaTopa, /sl KOHCTPYIOBAHHS CITUCKY
HAsIBHUH crieljiaIbHUN CUHTAKCHC.

» 3a3BHUYali BUKOPUCTOBYIOTHCS 3a TOTPeOU 30epe)XeHHs KiJIbKOX eK3eMIUISIPIB «TOTO YX» THIIY;

* CIUCKHU MAKOTh BIIOPSIAKOBAHY CTPYKTYPY, 3a3BHUYail 32 Y€ProBiCTIO BCTaBKH a00 3a pe3y/ibTaTaMy COPTYBaHHS.

» CnmcKy fopeyHi 3a moTpeOu BHeCeHHS 3MiH Y IX BMICT.

* He BUKOPUCTOBYMTE CITUCKU ZJ1s1 30MPaHHS Pi3HUX aTPHUOYTiB Biji OKpEMHX €/IEMEHTIB.
= JlopeuHinri KOpTeXi, iMEHOBaHi KOPTEXi, CIOBHHUKHU Ta 00 €KTH.
" VY 1essKMX MOBaX MO)Xe CTBOPIOBATUCH CITMCKH 3 €JIeMeHTaMH Pi3HUX THIIiB; HAMPUKIaL, ['a), 1, 'b’, 3].
» [le 3HA4YHO YCKIaZHUTH JOCTYII O TAKUX €IEeMEHTIB, TOMY Kpallle I[}0 MOXX/TUBiCTh HEe BUKOPUCTOBYBATH.

» [loB’s13aHi eleMeHTU MOYKHA IPYMYyBaTH 3a JOIMIOMOTO0 CJIOBHMKA A00 CITUCKY KOPTEXKIB.

27.12.2020 @Mapuenko C.B., 4ABK, 2020 20



[Ipuknana 3 00UYMCIEHHAM YaCTOT Ha 0a3i CIIMCKiB

» Ko Habararo CKJIaaHIiMMi, HDK JJI CJIOBHUKIB:
import string
CHARACTERS = list(string.ascii_letters) + [" "]

def letter_ frequency(sentence) :
frequencies = [(c, 0) for c¢ in CHARACTERS]
for letter in sentence:
index = CHARACTERS.index(letter)
frequencies [index] = (letter, frequencies[index] [1]+1)
return frequencies

= JloBOAMTHCS MOCTIHHO OHOB/IOBATH index a5t ciucKy frequencies, CTBOPIOIOYHM HOBUI KOPTEX Ta BiIKUIAI0YN
CTapy Bepcio.

» Takwuii KOz CKJIaJHO YMTATH, BiH BUMAarae 0arato mam sTi Ta mocTiiHo1 po6oTy 30upava cMiTTs!

27.12.2020 @Mapuenko C.B., 4ABK, 2020 21



[Tommmpeni meTtoau (PyHKIIIT) A1t pOOOTH 3i CITUCKAMU

» append(element) - moga€ e1eMeHT y KiHeIlb CITMCKY
* insert(index, element) - BcTaB/sie e/IeMEHT B 3a/laHy ITO3UIIiO B CIIUCKY
* count(element) — 064MCITIOE, CKITBKU Pa3iB €JIEMEHT 3yCTPIYA€THCS B CITUCKY

» index() - BKasye iHZEKC eJleMeHTa 31 CIIMCKY, BUKH/IA€ BUHATOK, SIKII[O HE 3HAXOAUTH LIei
e/1IeMeHT

» find() — anasor index(), mpoTe MoBepTAE -1, AKILO HE 3HAXOAUTH €JIEMEHT
» reverse() — 3MiHIO€ OPSITOK €/IEMEHTIB Bijl 0CTAHHBOI'O /IO IIEPIIOTO

= sort() — 3aliMa€eThCsT COPTYBAHHSIM €/IEMEHTIB CITUCKY

27.12.2020 @Mapuenko C.B., YJIBK, 2020 22



MHOXXHUHHA

» CrucKy HeZIOpeYHi mpu nmoTpeObi B MiATPUMILI YHIKaJILHOCTI €JIEMEHTIB y HAOOPi JaHUX.
» Hanmpuxiiaz, rmiedricT MoXke MiCTUTH OaraTo MmiceHb OJJHOTO BUKOHABIIS.

» [Ipu HeoOXiZHOCTI BiICOPTYBATH TPEKH 3a BUKOHABILIEM MOTPiOHO OyZe mepeBipsTH, UM JO1aBaIM BUKOHABLSI 10
IepeJsiKy paHiule.

* Y moBi Python MuOXUHU (Sets) MOXKYTb MiCTHUTH OYyIb-IKHUI XeIIOBaHUM 00 €KT.
» [le Ti X 00’€eKTH, 110 ¥ K/TIOYi B C/IOBHHKAX.
* AHaJ/IOTiYHO 0 MaTeMaTUYHUX MHOXKUH, BOHU MOXXYTh MICTHUTH JIMIIIE OJHY KOTIiI0 KOXXHOTO 00 €KTa.

= ‘ToMmy AJ1s1 COPTYBaHHS Kpallle 3aMiHUTH CITMCOK BUKOHABLIB HAa MHOXXUHY.

song library = [("Phantom Of The Opera", "Sarah Brightman"),
("Knocking On Heaven's Door", "Guns N' Roses"),
("Captain Nemo", "Sarah Brightman"),
("Patterns In The Ivy", "Opeth"),

("November Rain", "Guns N' Roses"), artists = set()

("Beautiful", "Sarah Brightman"), for song, artist 1n song library:

("Mal's Song", "Vixy and Tony")] artists.add(artist)

print (artists)
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AK 1 C/IOBHUKH, MHOXKUHHU HEBIIOPAAKOBaHI

= PoboTa [IpOrpaMu: >>> "Opeth" in artists

True

>>> for artist in artists:

N print ("{} plays good music".format (artist))
Sarah Brightman plays good music

Guns N' Roses plays good music

Vixy and Tony play good music

Opeth plays good music

>>> alphabetical = list(artists)

>>> alphabetical.sort()

>>> alphabetical

["Guns N' Roses", 'Opeth', 'Sarah Brightman', 'Vixy and Tony']

27.12.2020 @Mapuenko C.B., Y/BK, 2020
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YHIKAQJIBHICTDh €JIEMEHTIB MHOXXKHH HEe € OCHOBHOIO IIIJIJTIO IX
CTBOPEHHA

* MHOXXWHH HaWOI/IbIII KOPUCHI, IKIIO0 KOMOIHYIOTBHCS MiXX CO0010.

my artists = {"Sarah Brightman", "Guns N' Roses",
"Opeth", "Vixy and Tony"}
auburns_artists = {"Nickelback", "Guns N' Roses",

"Savage Garden")

print ("All: {}".format (my artists.union(auburns_artists)))

print ("Both: {}".format (auburns artists.intersection(my artists))) 1
print ("Either but not both: {}".format ( I nte rseCtI on

my artists.symmetric_difference (auburns_artists)))

All: {'Sarah Brightman', "Guns N' Roses", 'Vixy and Tony',
'Savage Garden', 'Opeth', 'Nickelback'}

Both: {"Guns N' Roses"}

Either but not both: {'Savage Garden', 'Opeth', 'Nickelback',
'Sarah Brightman', 'Vixy and Tony'}
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MeTop difference()

* Pi3HUIISI MHO>KMH IIOBEPTAaE BCi iX eJleMeHTH, SIKi € B OJHIil MHOKMHI (BUKJIMKalO4il), IpoTe

BiZICYTHIi B 1HLUIN.

. Onepauiﬂ IIpanre 4K I10JIOBHMHA CI/IMeTpI/I‘-IHO'l' piBHHLli Ta MOXKe NpeACTaBJIATHUCDH B KOﬂi 34 AO0IIOMOTI'OI0

ormepaTopa «-».

my_artists = {"Sarah Brightman", "Guns N' Roses",
"Opeth", "Vixy and Tony"}

bands = {"Guns N' Roses", "Opeth"}

print ("my_artists is to bands:")

print ("issuperset: {}".format (my_artists.issuperset (bands)))
print ("issubset: {}".format (my_artists.issubset (bands)))
print ("difference: {}".format (my artists.difference (bands)))
print ("*"*20)

print ("bands is to my_artists:")

print ("issuperset: {}".format (bands.issuperset (my_artists)))
print ("issubset: {}".format (bands.issubset (my_artists)))
print ("difference: {}".format (bands.difference(my_artists)))

my artists is to bands:

issuperset: True

issubset: False

difference: {'Sarah Brightman’',

khkkkhkkhkhkhkhkhkhkkdhhkhhkkdk

bands is to my artists:

issuperset: False

issubset: True

difference:
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set ()

'"Vixy and Tony'}
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NAKYIO 3A YBATY!

HactynHe nuTanHsA: oprasisauisa Python-koay 3a gonoMmororo ¢GyHKLiNA
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