2 JIaGopaTopHa podota Ne2. Po3poOka nporpam Ha Python 3 BukopuctaHusim
¢pynkuii. CiioBHuku. O0podka BUHATKOBUX CUTYyawlii, podoTa 3 pailiamu.

2.1 Mera i 3aB1aHHA

Meta. BuBunty 0co0JUBOCTI BUKOPUCTaHHS (PYHKITIH, 0OpOOKH BUHATKOBUX
cuTyari, pobortu 3 dainamu B MoBi Python, oTpumary mpakTUYH1 HABUYKHA PO3PO0O-
KU TIPOTpam.

3aBaaHHA:

Bapianr 1.
3aBaanus 1.

Ha BXoal MaemMoO CHHMCOK pSAKIB PI3HOI J0BXKMHU. HeoOximHO HamucaTtu
¢ynkuiro all_eq (Ist), sxa moBepHe HOBUI CIHMCOK 3 PSAJIKIB OJHAKOBOI TOBXUHU. Jl0-
BXKMHY I1ICYMKOBOTO pPsiJIKa BH3HAYa€MO BHUXOJSYM 3 HAWIOBLIOrO 3 HUX. SKIIO
KOHKPETHHUI PSJIOK KOPOTIIE HAWIOBIIOIO, JIOMOBHUTH MOT0 HWXKHIMU MIJIKPECTIEH-
HSIMH 3 [IPABOT0 Kparo 0 HEOOX1AHOI KIJTBKOCTI CUMBOJIIB. PO3TanryBaHHs €JI€MEHTIB
MIOYaTKOBOT'O CIIUCKY HE 3MIHIOBATH.

ITinka3ka.

Bukopucratu ¢ynkimii max(iterable, *[, key]), len, reaeparop crnmcky i MeTos
psaka ljust.

3aBaanns 2.

Hanumrite nporpamy Python, sika mokasye nepiri 10 psiakiB daiiny, iM'st SKOTO
repesiaHe B SKOCTI apryMeHTa KOMaHIHOTO psaka. BuBecTu BiAMOBIIHE TOBIIOM-
JICHHS TIPO TIOMMJIKY, SKIIO (Daiisl, 3aMMTYBaHWA KOPUCTYyBadeM, He icHye abo apry-
MEHT KOMaHTHOTO PsIIKa TPOIYIIEHO.

ITigka3ka.

Imnopryitte mMonynb Sys. IlepeBiprte, 1mo mporpami Oyj0 MepesaHO TUIbKU
OJIMH apryMEHT KOMaHJHOro psaka. B Onowi try Bigkpuiite ¢aiin nis untanns. Op-
ra”izyite uutaHHs 1 BuBeaeHHs 10-Tu psakiB daitny. Ilepen BuBeaeHHSIM MOXHa
BUQJIUTH CUMBOJI KiHIIA psaKa MeToaoM Istrip. B Gorri except BijmoOpa3uTu moBizo-
MJIEHHS IIPO TOMUJIKY.

BapianT 2.
3aBaanus 1.

Hanwumrite dynkitito change (Ist), sika mpuiiMae CriMcok i 3MiHIOE MICIISIMH HOTO
MEepIINA 1 OCTaHHIN e1eMEHT. Y BUXIJIHOMY CIIMUCKY MIHIMYM 2 €JI€MEHTH.

ITinka3ka.



MoskHa BUKOpHCTATH METOAM POP, append, insert ais cucka.
3aBaanuga 2.

Python BukopucTOBYe cuMBOI # Ui TIO3HAYEHHS NIOYaTKy KoMmeHTaps. Kome-
HTap MPOJIOBXKYETHCS BiJl CHMBOJIY # J10 KIHIIS PsAJIKa, 1110 HOT0 MICTUTh. Y IIiH BIIpaBi
BU CTBOPHUTE Mporpamy, sika BUAaIsS€ BCl KOMEHTapi 3 BuxigHoro ¢aitmy Python. Ile-
peBIpTe KOXKEH PsAOK y (aii, o0 BU3HAYUTH, UM TIPUCYTHINH cumBon #. SIkio 1e
Tak, TOJI Ballla MporpaMa MOBUHHA BUJAIUTH BCi CHMBOJIU 3 CUMBOJIY # 710 KiHIIA psi-
aka (Mu OyJIeMo ITHOpYBaTH CUTYaIlil0, KOJIM CUMBOJ KOMEHTaps 3yCTpi4aeThCs BCe-
penuHi psiaka). 30epexiTh 3MiHeHUH (aiil, BAKOPUCTOBYIOUH HOBY Ha3By. I iM’s BXi-
AHOTO (ailny, 1 iM’s1 BUXiTHOTO (hallily ciif YuTaTu Bia KopucTyBaua. [lepexoHaiite-
csl, 110 Y pa3l BUHUKHEHHS MPOOJIEMH M1 Yac AOCTYIy A0 OyIb-sIKOTro 3 (paiiniB Bizo-
OpaxaeTbCs BiIMOBIAHE MOBIIOMIICHHS PO MTOMUJIKY.

[Tigka3ka.

Bukopucraiite Tpu 010kH try — except. Bukopucraiite muki for in s uyuras-
Hs psjkiB ¢aiuty, merox find mist psaka, psakoBuit 3pi3 Ui BUAIJICHHS YaCTHHU Psi-
JIKa 10 KOMEHTapsl.

Bapianr 3.
3aBaanns 1.

JlaHo ps/IOK Y BUTJISIAI BUIAIKOBOI mociaioBHOCTI yncen Bij 0 10 9. [ToTpiGHo
CTBOPHUTH CIIOBHHK, KU B SIKOCTI KJIIOYIB OyZe MpuiiMaTu JaHl ynciaa (ToO0To KIroul
OynyTh TUNY int), a B SKOCTI 3HAYEHb - KUIBKICTh IIMX YUCEI B HASABHIA MOCIIOB-
HocTl. Jlyig moOy/noBH CIOBHHMKA CTBOPITH (PyHKIIItO count it (sequence), sKa Mpuil-
Mae psagok 3 nudp. OyHKINS TOBUHHA MOBEPHYTH CIOBHUK 3 3-X HAWUOUIBII 4acTo
MOBTOPIOBAHUX YHCETL.

[Tigka3ka.

MoskHa BUKOPUCTATH Te€HEpaTop JJIsi CTBOPEHHS CIIOBHMKA, METOA COunt st
psinka, meron items s cioBHMKa, GyHKIIFO SOrted myist COpTyBaHHS CIIOBHHKA 1 3pi-
3W.

3aBaanus 2.

Hanumnite nporpamy Python, sixka BuBoauth 10 octaHHIX psakiB daitry, iM's
SKOTO Tepe/laHe B SIKOCTI apryMEeHTa KOMaHJIHOTO psiika. BuBectr BiamoBigHE MOBI-
JTOMJICHHS TIPO MOMMJIKY, SIKIIO (aiy, 3anuTyBaHUM KOPUCTyBaueM, He iICHye abo ap-
TYMEHT KOMaHJHOTO psAJKa MpomyiieHo. /s BupimeHHs 1iei npo0ieMu MoKHa 3a-
CTOCYBaTH KiJIbKa Pi3HUX Miaxo/1B. OJHUM 13 BapiaHTIB € 3aBaHTA)KEHHsI BCHOT'O BMi-
CTy (bailly B CHHUCOK, a MOTIM BiioOpakeHHs ioro octanHix 10 ememeHTIB. [HIMiA
BaplaHT - MPOYUTATH BMICT (ailily J1Bi4i, OUH pa3 IJs MIAPAXYHKY PSAKIB 1 APYTUl
pa3 s BimoOpakeHHs Woro octanHix 10 psakiB. OgHak oOuaBa 111 pillleHHs HeOa-
’aH1 pu poOOoTI 3 Benukumu daiinamu. [CHye e ogHe pIlIeHHs], IKe BUMarae JIHIIe

2



OJTHOTO MpounTaHHs (ainy Ta ogHouacHe 30epexerHs 10 psaakis i3 dairy. s 1p0-
ro psaku Qainy noaarTh 10 cnuckKy. [Ipu HakonmuueHHi Oinbine 10-TH eeMEHTIB
caMHil cTapuil psAAOK BHAAISAIOTE. Po3po0iTh Take pimeHHs.

[Tigkaska.

ImmiopTyiite mMoaynes Sys. IlepeBipte, mo mporpami Oyjo IepeaaHo TIIbKH
OJIMH apryMEHT KOMaHJHOTO psinka. B Omomi try Bimkpuiite daitn mius yutanss. s
J0/IaBaHHs psjika B CIIUCOK BHKOpPHUCTalTe MeToa append, /uis BUIAICHHS — METOJ
pop. B Guorti except BimoOpa3uTu MOBIJOMIICHHS TTPO TTOMIUIKY. BUBeAITh eneMeHTn
CITUCKY.

2.2 TeopeTH4YHA YaCTHHA

CaoBnuku (Dictionaries)

CnoBHUK CXOXKHI Ha CIHCOK, aJie TIOPSJIOK €JIEMEHTIB HE Ma€ 3HAYCHHS, 1 BOHU
He BuOUparoThes 3cyBoM (Offset), Takum sk 0 abo 1. HaTomicTh BU BKasyeTe yHiKa-
JBHUW KJII0Y, SIKUM MOTPIOHO MOB’S3aTH 3 KOXKHUM 3HaueHHsAM. Llel kirou dacto €
pPAOKOM, aje HaclpaBll L€ Moke OyTu Oynb-akuil 13 He3MiHHUX TumiB Python:
boolean, integer, float, tuple, string ta inm. CJIOBHHKH 3MiHIOIOTHCS, TOMY BH MOYKE-
T J10/IaBaTH, BUIAJISATH Ta 3MIHIOBATH iX CJICMCHTH KJIFOU-3HAYCHHS.

Cmeopenns 3a donomozoro {}
[IIo6 cTBOPUTH CIOBHUK, NOTPIOHO MOCTaBUTU (QITypHI AYXKKH ({}) HABKOJO
nap po3JAUIEHUX KOMaMu KJII0Y: 3HaueHHsA. HallnmpocTimuii CTIOBHUK - 1€ TOPOXKHIH,

SIKAW B3araji He MICTUTh KJItOUiB a00 3HAUYEHb:

>>> empty dict = {}

>>> empty:dict

{}

A ocCb NpuUKIaja CIIOBHUKA TeJIe(OHHUX HOMEPIB:

phonebook = {'"Chris':'555-1111", 'Katie':'555-2222",
'"Joanne':'555-3333"}

Cmeopenns 3a 0onomozoro dict()

>>> customer = dict (first="Wile", middle="E", last="Coyote™)

>>> customer

{"first': 'Wile', 'middle': 'E', 'last': 'Coyote'}

Ilepemeopenns 3a oonomozoro dict()

Bu Takox Mokere BUKOpUCTOBYBaTH (yHKIi0 dict() A/ mepeTBOPeHHS ABO-
3HAYHUX TMOCTIJOBHOCTEH y CJIOBHHMK. BM MOXeT€ 1HKOJM CTUKATUCS 3 TaKUMH
MOCIJOBHOCTSIMU "KJTt0U-3Ha4YeHHs", sk-oT "Strontium, 90, Carbon, 14." Tlepmwuit
€JIEMEHT Y KOXH1/ MOCI1IOBHOCTI BUKOPUCTOBYEThCS SIK KIIFOY, a IPYTUM K 3HAUYCH-
HAL.

Ochb HeBeNnMKHii puKiaa BUkopuctanHs |0l (ciucok cuckiB i3 IBOX MyHKTIB):

>>> 1ol = [ ['a', 'd'], ['c', 'd'], ['e', '"£'] ]

>>> dict (lol)

{'a': 'b" 'c': 'd" 'e': 'f'}



Jlooaeannsa aoo 3mina enemenma 3a oonomozonw [key|

Jlonatu eneMeHT A0 CIOBHUKA JIerKo. [IpocTo 3BepHIThCS /10 eleMeHTa 3a HOTro
KJIFOUEM 1 MPU3HaUTe 3HAYCHHs. SIKIO KII0Y BXKe OYB y CIIOBHHKY, ICHYyIOUYE 3HAUYEH-
HSl 3aMIHIOETHCA HOBUM. SIKIIO KJIFOY HOBHUH, Or0 3HAYEHHS JOJAETHCS O CIIOBHUKA.
Ha BigmiHy BiJ criMckiB, BaM He TOTpiOHO TypOyBaTHCs mpo Te, 1o Python min vac
NpU3HAYEHHS MTPU3HAYaTUME BHHSITOK, BKA3aBIIU 1HJEKC, SIKUW BUXOAHUTH 332 MEXKI

Jiara3ony.

>>>  phonebook = {'"Chris':'555-1111", 'Katie':'555-2222",
'"Joanne':'555-3333"}

>>> phonebook['Joe'] = '555-0123"

>>> phonebook['Chris'] = '555-4444"

>>> phonebook

{'Chris': '555-4444", 'Joanne’': '555-3333", 'Joe':
'555-0123"', 'Katie': '555-2222"'}

>>>

Ompumannsn enemenma 3a oonomozom [key| abo 3a oonomozoio get()

[le nainommupeHiiie BUKOPUCTAHHS CIIOBHUKA. BU BKa3yeTe CIOBHUK 1 KITIOY,
00 OTpUMAaTH BIANOBiJHE 3HaYeHHs: BUKOpUCTaeMO phonebook 3 MONEPEAHBOTO
MPUKIANY:

>>>phonebook[ ‘Chris’]

‘555-4444°

MoxHa Takox BUKopucTatu Metoa gey() cioBHuka.

>>> phonebook.get([‘Chris’])

‘555-4444°

Ompumannsa 6cix Kirwuie 3a 00nomoz2oro keys()

Bu mosxere BukopuctoByBatu keys(), o6 oTpuMaTty BCl KIIIOUl Y CJIOBHUKY.
JIJIsi HACTYMHUX KUTBKOX TPUKIAAIB MU OyJeMO BHUKOPHCTOBYBATH TaKWUU 3pa30kK
CJIOBHHKA:

>>> signals = {'green': 'go', 'yellow': 'go faster', 'red':
'smile for the camera'}

>>> signals.keys ()

dict keys(['green', 'yellow', 'red'])

VY Python 2 key() npocto noseptae crmcok. Python 3 moseprae dict keys(),
SAKUH € 1TepabdeTbHIUM MEPETISA0M KITIOYiB.

Ane yacTo Bam cripaBii notpiden cimcok. Y Python 3 Bam moTpi6HO BUKIHKA-
tH list(), o0 nepetBoputu 00’€ekT dict keys y cmucoxk.

>>> list( signals.keys () )

['green', 'yellow', 'red']

Ompumannsa ecix 3navenv 3a 00nomo2010 values()

[IIo6 oTpumaTH BCl 3HAUYCHHS Y CIIOBHUKY, BUKOPUCTOBYITE values ():
>>> 1list( signals.values() )
['go', 'go faster', 'smile for the camera']

Ompumanns 6cix nap Kirou-3HaveHHs 3a oonomozoio items()
SIKIIIO BM XOUE€TEe OTPUMATH BCi MApH KIIIOY-3HAYCHHS 31 CIOBHHKA, BUKOPHCTO-

ByiiTe PpyHK1it0 items ():
>>> list( signals.items () )



[('green', 'go'), ('yellow', 'go faster'), ('red', 'smile for
the camera') ]

KoxeH kitou 1 3HAYEHHS MOBEPTAIOTHCS y BUIJISIAI KOPTEXKa, HAMPHUKIIAL
(‘'green’, 'go’).
Ompumannsa 008x3cunu 3a 0onomozoio len ()

[TopaxyiTe CBOI mapu KItO4Y-3HAYCHHS:
>>> len(signals)
3

Iloeonannsn cnosnukie 3a oonomozor {** a, ** b}
[Tounnaroun 3 Python 3.5, € HOBHi1 croci® 00’ €/THaHHS CJIIOBHHMKIB 3a JOIIOMO-

roro **
>>> first = {'a': 'agony', 'b': 'bliss'}
>>> second = {'b': 'bagels', 'c': 'candy'}
>>> {**first, **second}
{'a': 'agony', 'b': 'bagels', 'c': 'candy'}

Ioeonannsa cnosnuxie 3a donomozoio update()

Bu moxere ckopucratucs (yskuiero update(), mo0O cKomioBaTH KIIIOYl Ta
3HAYEHHS OJHOTO CIIOBHHKA B 1HIITHUH.

>>> first = {'a': 'agony', 'b': 'bliss'}

>>> second = {'b': 'bagels', 'c': 'candy'}

>>> first.update (second)

>>> first

{'a': 'agony', 'b': 'bagels', 'c': 'candy'}

Buoanumu enemenm 3 3a0anum Kiiouem 3a oonomozoio del

>>> del first[‘b’]

>>> first

{'a': 'agony', 'c': 'candy'}

Ompumamu enemenm 3a Kurouem i uOaIumu uozo 3a 0onomozoro Pop ()

[e moennanns get () ta del. Axmo Bu HagaeTe pop () KIIkOY 1 BiH ICHY€E Yy CIIOB-
HUKY, BIH ITIOBEPTAE BIAMOBIHE 3HAYEHHS 1 BUAAIISIE MApy KIKOY-3HaYeHHs. K0 Ho-
ro HEMae€, BIH CTBOPIOE BUHATOK:

>>> first = {'a': 'agony', 'b': 'bliss', ‘c¢’: ‘candy’}

>>> len(first)

3

>>> first.pop('b'")

'bliss'

>>> len(first)

2

Buoanumu eci enemenmu 3 clear ()

[I{o0 BUOaNMTH BCi KJIIOUI Ta 3HAYEHHS 31 CIIOBHUKA, BUKOpucToByiiTe clear ()
a00 MPOCTO MPU3HAYTE MMOPOKHIN CTOBHUK ({}) IMEHI:

>>> first.clear()

>>> first

{}

>>> first = {}

>>> first

{}



Ilepesipka nasenocmi Kroua 3 in
Sk1o BU X04eTe JII3HATUCS, YU ICHYE KJII0Y Y CJIOBHUKY, CKOPUCTAUTECS 1n.

>>> first = {'a': 'agony', 'b': 'bliss', ‘c¢’: ‘candy’}
>>> 'a' in first
True

Hpusuaueuuﬂ 3a 00NOMO2010 =

Sk 1 y BUMaaKy 31 CHHCKaMHU, SIKIIIO BU BHECETE 3MIHU JI0 CIIOBHHKA, II€ BiJIO-
Opa3uThes y BCiX IMEHAX, SIK1 MOCHIIAI0ThCSA Ha HBOTO:
>>> signals = {'green': 'go',
'yvellow': 'go faster',
... 'red': 'smile for the camera'}
>>> save signals = signals
>>> signals['blue'] = 'confuse everyone'
>>> save signals
{'green': 'go',
'yvellow': 'go faster',
'red': 'smile for the camera',
'blue': 'confuse everyone'}

Koniweanus 3a 0onomozoro copy ()

[[lo6 HacmpaB/i CKOMiIOBATH KJIFOYl Ta 3HAYEHHS 31 CJIOBHUKA B 1HIIUH CJIOB-
HUK, BM MOXKETe cKopucTaTcs Copy ():

>>> signals = {'green': 'go',

'yvellow': 'go faster',

'red': 'smile for the camera'}
>>> original signals = signals.copy ()
>>> signals|['blue'] = 'confuse everyone'
>>> signals
{'green': 'go',

'yvellow': 'go faster',

'red': 'smile for the camera',
'blue': 'confuse everyone'}
>>> original signals

{'green': 'go',

'yvellow': 'go faster',

'red': 'smile for the camera'}
>>>

Imepauia 3a oonomozoro for —in

ITepamis Han cinoBHukoM (abo Horo ¢yskuicro keys ()) moeprae kiroui. Y

IbOMY MpUKIAl Koyl - ue Tunu kapt y HacTtuibHId rpi Clue (Cluedo outside of
North America):

>>> accusation = {'room': 'ballroom', 'weapon': 'lead pipe',
'person': 'Col. Mustard'}
>>> for card in accusation: # or, for card in

accusation.keys() :
print (card)

room
weapon
person



{06 mepebupartu 3HAYEHHS, a HE KIIOYi, BHKOPHCTOBYHTe Mmeron values()
CJIOBHHKA:
>>> for value 1n accusation.values|():
print (value)

ballroom
lead pipe
Col. Mustard

1106 moBepHYTH KIIIOU 1 3HAYEHHSI K KOPTEX, MOKHA CKOPUCTATHCS (PYHKIII-

eto items ():
>>> for item in accusation.items () :
print (item)

('room', 'ballroom')

('weapon', 'lead pipe')

('person', 'Col. Mustard')

I'enepamop cnosnuka

Haiinpocrima ¢popma renepaTopa cIOBHUKA HaCTyITHA!

{key expression : value expression for expression 1in itera-
ble}

Hampuxian

>>> word = 'letters'

>>> letter counts = {letter: word.count (letter) for letter in
word}

>>> letter counts
{'1': 1, 'e': 2, '"t': 2, 'r': 1, 's': 1}
[Hmra gpopma reneparopa CIOBHUKA'

{key expression : value expression for expression in iterable
if condition}

Hanpuknan:

>>> vowels = 'aeiou'

>>> word = 'onomatopoeia'

>>> vowel counts = {letter: word.count (letter) for letter in
set (word)

if letter in vowels}
>>> vowel counts
{'e': 1, '"i': 1, 'o': 4, 'a': 2}

DyHKuIil

[TepmumM KpoKOM JJisi TOBTOPHOTO BUKOpUCTaHHS Koay (code reuse) € ¢pyHK-
ig: IMEHOBaHUI (hparMeHT KOy, BIJOKpEMJIEHHUH Bia yciX 1HmMX. DyHKIIIS MOXe
npuitMaTu Oy/Ib-sIKE€ YMCIIO Ta TUI BX1IHUX MapaMeTpiB Ta MOBEPTATH Oylb-SIKe YuC-
JI0 Ta THII Pe3yJbTaTiB BUBOMY.

Bu moxete 3poOutu ABi1 pedi 3 GyHKITIEIO:

» Busznauutu ii 3 Hynem abo Oiyibiiie mapameTpiB.

* BuxnukaTi ii 1 oTpuMaT HyJ1b a00 OljIbIlle pe3yIbTaTiB.



Busnauennsa gynkuyii 3a oonomozoro def

[[lo6 BuzHauutu ¢yHkiito Python, Bu BBoauTe def, im'ss PpyHKIii, TyXKKH, 1110
MICTSITh OyAb-sKI napamempu BBEICHHS 10 (DYHKIII, a MOTIM, HApEIT1, JBOKPAIIKY
(). Imena ¢Qyukmiii MaOTh Ti X IpaBWiIa, II0 1 iIMEHAa 3MIHHMX (BOHHM ITOBHHHI
HOYUHATHCS 3 JIITepH a00 1 MICTUTH JinIie OyKBH, [udpu ado ).

Ocp Hamnpocrima ¢yHnkiis Python:
>>> def do nothing() :
pass

Buknuk pynxuii

Bu Buknmkaere 1110 GyHKIIII0, TPOCTO BBIBIIH 1i 1M S Ta TYKKH.
>>> do nothing ()

>>>

Apzymenmu ma napamempu

3HaueHHs, K1 BU nepeaaeTe QPyHKII miJ Jyac i BUKIUKY, BITOMI K apeymeH-
mu. Konu BM BUKIMKaeTe (YHKLIIO 3 apryMEHTaMH, 3HAQYE€HHS LUX apryMEHTIB
KOIIIOIOTHCS Y BIAMOBIHI TapaMeTpH BcepeauHi (PyHKIIII.

def total(a, b) # function accepting prameters
result = a + b
print (“Sum of “, a, ™ and %, b, Y =Y, result)
a = int (input (“Enter the first number : W)
b = int (input (“Enter the second number : “)
total(a, b) # function call with two arguments
OUTPUT
Enter the first number : 10
Enter the second number : 20

Sum of 10 and 20 = 30

Ho3uyiuni apcymenmu

Python 00po6iisie aprymeHTH (DyHKIIH TyKe€ THYYKO, SKIIO TMOPIBHIOBATH 3
Oararbma MoBaMu. HaitOuib1l BiJJOMI THUTIM apTyMEHTIB - TIO3UIIIAHI apTyMEHTH, 3Ha-
YEHHS SIKMX KOIMIIOIOTHCS Y BIMOBIIHI TapaMETPHU 3a MOPSIKOM.

s dynKI1is Oyaye CIOBHUK 3 HOTO MO3UIIMHUX BXIAHUX apTyMEHTIB 1 MOBEP-

Ta€ Moro:
>>> def menu(wine, entree, dessert):

return {'wine': wine, 'entree': entree, 'dessert': des-
sert}
>>> menu ('chardonnay', 'chicken', 'cake')
{'"wine': 'chardonnay’', 'entree': 'chicken', 'dessert':
'cake'}

Xoua 11e ay’Ke MOUIMpPEHE SIBUIE, MIHYC MO3HUIIMHUX apryMEHTIB IOJIATAE B
TOMY, 10 BaM MOTPIOHO Mam’sTaTH 3HAYCHHS KOXKHOI mo3uilii. SAxom mu 3a0ymu i
BUKJIMKaJIX menu() 3 BUHOM SIK OCTaHHIM apryMEHTOM 3aMiCTh MEpIIoro, cTpaBa Oy-

j1a 0 30BCIM 1HIIIOIO:
>>> menu('beef', 'bagel', 'bordeaux')
{'wine': 'beef', 'entree': 'bagel', 'dessert': 'bordeaux'}



Apzymenmu Knwouosux ciie

[Ilo6 yHUKHYTHM TIUTyTaHUHM TIO3UIIAHUX apryMEHTIB, MO>KHa BKa3aTH
apryMEHTH 3a IMEHaMH BIJIOBIIHUX IapaMeTpiB HABITh y MOPSAIAKY, BIIMIHHOMY Bij
iX BU3HaUYCHHS y PYyHKIIII:

>>> menu (entree="beef', dessert='bagel', wine='bordeaux')

{'wine': 'bordeaux', 'entree': 'beef', 'dessert': 'bagel'}

Bu mosxeTe 3MminIyBaTH MO3UIIINMHI Ta KJIIOUOBI apryMeHTH. [laBaiiTe criouaTky

BKa)KEMO BHHO, aji¢ BAKOPUCTOBYEMO KJTFOYOBI1 apTyMEHTH JIJIsi CTPABH Ta IECEPTY:
>>> menu ('frontenac', dessert='flan', entree='fish')
{'wine': 'frontenac', 'entree': 'fish', 'dessert': 'flan'}

SIKII0 BU BUKJIMKAETE (PYHKITIIO 3 MO3UIIHHUMU Ta KIFOYOBUMHU apryMEHTaMH,
MO3UIIIIHI apr'yMEHTH MarOTh OYTH Ha MEPIIIOMY MICII.

Bra3zyeannsa 3nauenna napamempie 3a 3amM0o64y8aHHAM
Bu MoxeTe BkazaTu 3HAYEHHS 3a 3aMOBYYBAaHHSM Ui mapameTpiB. Lle 3Ha-

YCHHA BUKOPHUCTOBYETLCA, SAKIIO a6OHeHT HC HaJae€ BiI[l'IOBiIIHI/Iﬁ ApPryMcCHT.
>>> def menu(wine, entree, dessert='pudding'):

“e return {'wine': wine, 'entree': entree, 'dessert':
dessert}

[{poro pa3y cipobyiite BUKIMKaTh Menu() 6e3 apryMeHTy Jecepry:

>>> menu ('chardonnay', 'chicken')

{'wine': 'chardonnay', 'entree': 'chicken', 'dessert': 'pud-
ding'}

HKHIO BH HAAA€TC apIryYMCHT, BIH BHKOPHUCTOBYETHCA 3aMiCTB THUITOBOTI'O:

>>> menu ('dunkelfelder', 'duck', 'doughnut')

{'wine': 'dunkelfelder', 'entree': 'duck', 'dessert': 'dough-
nut'}

Po3zopnymu/3iopamu no3uyinini apzymeHmu 3a 00nomozoio *

Sxmio Bu mporpamyBanu Ha C a6o C ++, MOKHA IPUITYCTUTH, 110 3ipouka (*) y
nporpami Python mae mock cinbHe 3 mokaxurkom. Hi, y Python Hemae Bka3iBHUKIB.
IIpu BukopuctanHi BcepeauHi (YHKIIT 3 TapaMeTpoM 31pOUKa epynye 3MIHHY Kilb-
KICmb NO3UYIHUX ap2yMeHmie 6 €OUHUll Kopmed 3Ha4€Hb NapameTpiB. Y HACTYII-
HOMY TIPHUKJIAL args - 1me KOpTexX MapaMeTpiB, SKUH € pe3ylbTaToM HYJIhOBUX a00
OlsbIlIe apryMeHTIB, K1 Oyiu nepenani Gpyukiii print_args ():

>>> def print args(*args):

print ('Positional tuple:', args)

Axmo BU BUKIWKaeTe (YHKIIO 0€3 apryMeHTIB, BU HE OTPUMAETE HIUOTO B
*args:

>>> print args()

Positional tuple: ()

Bce, 1o Bu 3agacte, Oye HaJpyKOBaHO SIK KOPTEX args:

>>> print args(3, 2, 1, 'wait!', 'uh...")

Positional tuple: (3, 2, 1, 'wait!', 'uh...'")

[le kopucHO s HamMCaHHA TakuX (QYHKUINA, K print (), sKI OPUAMAIOThH
3MIHHY KUIBKICTh apryMeHTIB. SIKmio Bamia (pyHKIIiSI TaKOX MOTpeOye MO3UINIIHUX
apryMEeHTIB, [TIOCTABTE iX Ha MepIle Micle; *args i1e B KiHlll 1 3aXOIUTIOE BCE THIIIE.



Po3zopuymu/3iopamu apcymenmu Kilo408ux ciie 3a 00nomoz2oiw **

Bu MoxeTe BUKOPHCTOBYBATH JBI 31podku (**) s rpynyBaHHsS apryMEHTIB
KJIFOUOBUX CJIB y CJIOBHHKY, Ji€ Ha3BU apryMEHTIB - 1€ KJIIOYi, a iX 3HAaYeHHA -
BIMOBIAHI 3HAYeHHS CJIOBHMKA. HacTymHuii npukiaa Bu3Ha4yae (YHKINIO

print_kwargs () mist IpyKy apryMeHTiB KJIIFOUOBHUX CJIiB:
>>> def print kwargs (**kwargs) :
print ('Keyword arguments:', kwargs)

Tenep cripoOyiiTe BUKIMKATH ii 3 ICIKMMHU KIIFOYOBUMHU apryMEHTaAMU:
>>> print kwargs ()
Keyword arguments: {}

>>> print kwargs(wine='merlot', entree="mutton', des-
sert="macaroon')

Keyword arguments: {'dessert': 'macaroon', 'wine': 'merlot',

'entree': 'mutton'}

Yceepeauni ¢pyskiii kwargs - 11e napameTp CIOBHUK.

Keyword-Only apeymenmu

MoskHa mepeiaTi apryMeHT KJII0YOBOTO CJIOBa 3 TaKOIO 3K Ha3BOIO, 1110 1 TO3U-
IAHUNA TTapameTp, UMOBIPHO, 1€ HE TIPU3BEJIE J0 TOro, 10 Bam notpioHo. Python 3
JI03BOJISIE BKa3yBaTH JIMIIE KIIOYOBI apryMEHTH. SIK BUTUIMBAE 3 HA3BW, BOHU ITOBUHHI
HaJaBaTuCs K name=value, a He MO3MIINHO K 3HaYeHHsA. €AMHUN * y BU3HAYCHHI
¢byHKIIT 03HaYae, 1110 HACTYIHI mapameTpu Start Ta end moBuHHI OyTH HaJaHI K iMe-

HOBaHi APrymCHTH, SKIIO MU HC XOUCMO 1X 3HAUCHb 3a 3aMOBYYBAHHAM:
>>> def print data(data, *, start=0, end=100):
for value in (datal[start:end]):
print (value)

>>> data= ['a', 'b', 'C', 'd', vev’ 'f']
>>> print data(data)

>>> print data(data, start=4)

>>> print data(data, end=2)

3MminHi ma He3MIHHI apeymenmu

[Tam'siTaliTe, 110 SKIIO BU MPU3HAYUIN OJHUH 1 TOW caMUM CIIUCOK JBOM 3MiH-
HUM, BH MOTJIM O 3MIHUTH HOTO 3a IOMOMOIor0 Oyb-aK0i 3 HUX. | 1110 BU 11€e 3po0uTH
HE MOJKETE, SIKIIO OOMIBI 3MIHHI TOCUJIAIOTHCS HA IIOCh HA KIITAJIT I1JIOT0 M PsIIKa.
Lle € ToMy, 110 CTUCOK OYB 3MIHHUM, a IT1JI€ YHUCIIO Ta PSAJOK HE3MIHHUMHU.
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Bu nmoBUHHI CTEXXUTHU 3a TaKOIO 3K MOBEAIHKOIO IIPU Mepeaayi apryMeHTiB (pyH-
KIIisM. SIKIII0 apryMeHT 3MIHIOEThCS, HOTO 3HAUYCHHSI MOYKHA 3MIHUTH BCepeauHi ¢y-
HKIIi1 32 JIOTIOMOT'O0 BIJIMOBIAHOTO TIapameTpa:

>>> outside = ['one', 'fine', 'day']
>>> def mangle (arqg):
arg[l] = 'terrible!'

>>> outside

['one', 'fine', 'day']

>>> mangle (outside)

>>> outside

['one', 'terrible!', 'day']

Docstrings

YiTKiCTh Ma€ 3HAYEHHS, crpaBial kKaxe a3eH Python. Jlo BusHauenHs QyHKIii
MO>KHA JTOJIaTH JOKYMEHTAI[110, BKIIOUYMBIIN PSAAOK Ha modatky Tina ¢yHkiii. Le ps-
1ok docstring:

def print if true(thing, check):

LI B

Prints the first argument if a second argument is true.
The operation is:

1. Check whether the *second* argument is true.

2. If it is, print the *first* argument.

if check:
print (thing)
Bci ¢pynxuyii ¢ Python e First-Class Citizens
3ramaiimo manTpy Python: «Bce € 06’ektom». Lle Bkitouae B cebe uncia, psii-
KH, KOPTEXKi, CIUCKH, CIIOBHUKYU Ta QyHkuii. Dynkii € first-class citizens y Python.
Bu MoxeTe nmpu3HayuTH iX 3MIHHUM, BUKOPUCTOBYBATH iX SIK apryMEHTH AJI 1HIIUX
¢dyHKL1M Ta moBepTaty ix 13 pyHKUIHA. [le 1ae Bam MOXKIIMBICTh pOOUTH A€sIKI peyl Ha
Python, sixi Ba)kko BUKOHATH OaraThbMa iHIIMMH MOBaMHU.
[IIo6 nepeBipuTH 1€, AaBalTe BU3HAYMMO MPOCTY (PYHKIIIO MiJ HA3BOIO
answer (), Ika HE Ma€ OJIHUX apTyMEHTIB; BOHA IPOCTO APYKye HOMep 42:
>>> def answer():
print (42)
JlaBaiiTe BU3HaUMMO 1HIITY (DYHKIIIIO M1 Ha3Boto run_something. Y Hei € onuH

apryMeHT, sSIKUi Ha3uBa€eThes func, QyHKINI 715 3aIyCKYy:
>>> def run something (func) :
func ()

Axmo mu nepenaemo answer B run_something (), MU BUKOPUCTOBYEMO (DyHK-

1110 SIK JIaH1, TaK CaMo fIK 1 3 OyAb-SKUM 1HIIUM THIIOM JTaHUX:
>>> run something (answer)
42

3BepHITH yBary, o MU mnepenaiu answer, a He answer(). Y Python 11 gyxku
03Hau4al0Th BUKIHK 1€l QpyHKIil. be3 gyxok, Python mpocto po3srisnae ¢pynkiito sk
Oyab-sikuil 1HIMM 00’ekT. lle ToMy, mo, sik 1 Bce iHme B Python, dyHkuis - ue
00’€KT:

>>> type (run_something)
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<class 'function'>

Buympiwni ¢pynxuii
Bu moxeTe Bu3HAUMTH (QYHKITIIO B 1HIINA QYHKIIII:
>>> def outer(a, Db):
def inner(c, d):
return ¢ + d
return inner (a, b)

>>>

>>> outer (4, 7)

11

BuyTpimas QyHKIIS MOXe OyTH KOPHCHOIO il YaC BUKOHAHHS CKJIaJHOTO 3a-
BJIaHHS KUTbKA pa3iB y Mexkax 1HIIOI QPyHKIIII, 1100 YHUKHYTH HUKIIB 200 AyOroBaH-
Hs Koay. [nst mpuknamy psaka 1 BHYTPIIIHS (QYHKIIS T0J1a€ TEKCT 10 CBOTO apry-
MEHTY:

>>> def knights(saying) :

def inner (quote):

return "We are the knights who say: '%s'" % quote
return inner (saying)

>>> knights ('Ni!")

"We are the knights who say: 'Ni!'"

3akpumma (Closures)

BuyTpimHs QyHKIIS MOXe BUKOHYBATH pojb 3akputtd. Lle dyHkiis, sika qu-
HaMIYHO TE€HEPYETHCS 1HIIOK (PYHKIIEIO 1 MOXKE SIK 3MIHIOBATH, TaK 1 3armam'siToByBa-
TH 3HAYEHHS 3MIHHUX, CTBOPEHHUX 1032 (PYHKIIIEIO.

HactynHuit npukian rpyHTyeTbes Ha monepeaaboMy npukian knight(). [a-
BaiiTe Ha3BeMo HOBY (yHkiito knight2 (), i mepeTrBopumo QyHkmito inner() Ha 3a-
KpUTTA 117 Ha3Boto inner2(). Ock BIAMIHHOCTI:

* inner2 () BUKOPHCTOBYE 30BHIIIHIM MapaMeTp Saying Oe3nocepenHbo, a He
OTPUMYE WOTO SIK ApTyMEHT.

* knights2 () moBeprae im's pyHKIIT inner2 3amMicTh TOrO, 00 BUKIUKATH ii:
>>> def knights2(saying):
def inner2():
return "We are the knights who say: '%s'" % saying
return inner?2

®ymnkiis inner2() 3Ha€e 3HAYCHHS MepenaHoro Saying i 3amam'siToBye ioro. Ps-
JI0K return inner2 MoBepTae IO Cremiaii3oBaHy Komito ¢yHKiii inner2 (ane He BU-
kinukae ii). e cBoepigHe 3aKpuTTS: MUHAMIYHO CTBOpEHA (DYHKIIIS, sKa 3amam'sTo-
BY€, 3BIJIKM BOHA MPUUTILIA.

Jagaiite nBiui BukimueMo knights2() 3 pisHuMH apryMeHTaMu:
>>> a = knights2 ('Duck')

>>> b = knights2 ('Hasenpfeffer')

["apa3n, a siki Tunu y a i b?

>>> type (a)

<class 'function'>

>>> type (b)

12



<class 'function'>

Bonu € dyHKIIsIME, alie BOHU TaKOX € 3aKPUTTIMHU:

>>> 3

<function knights2.<locals>.inner2 at 0x10193e158>

>>> Db

<function knights2.<locals>.inner2 at 0x10193ele0>

S0 MU X BUKJIMKAEMO, BOHM IMaM’SITalOTh saying, IKMi BUKOPHCTOBYBABCS,

KOJIU iX cTBOproBasik knights2:
>>> a()
"We are the knights who say: 'Duck'"
>>> b ()
"We are the knights who say: 'Hasenpfeffer'"

Anonimni ¢pynkuii: lambda
JIsamb6na-¢yukuis Python - e anoniMHa QyHKIIis, BUpaXxeHa SIK €AMHUNA OTe-
patop. Bu MokeTe BUKOPUCTOBYBATH MOT0 3aMiCTh 3BHUAWHOT KPUXITHOI (DYHKITI.
[I{o6 mpouttocTpyBaTH 1€, JaBaiiTe CIOYaTKy 3p0OMMO NpPHKIa, SIKHA BUKO-
pucTOBYe 3BUYailHI (¢QyHKUii. J[ng mnouaTtky JgaBaidiTe BU3HAYUMO —(YHKLIO
edit_story(). Il aprymenru Taxi:
* WOrds — CITUCOK CITiB
* func — (yHKIII4, 1110 3aCTOCOBYETHCS 10 KOKHOTO CJIOBA B CJIOBaX.
>>> def edit story(words, func):
for word in words:
. print (func (word))
Tenep HaM MOTPIOEH CHUCOK CHIB 1 (YHKIS ISl 3aCTOCYBAHHS J0 KOKHOTO
() (0):2:
>>> stairs = ['thud', 'meow', 'thud', 'hiss']
Hexail QyHKIis KOXKHE clIOBO Oy/e MUCAaTH 3 BEJIUKOIL JIITEPHU Ta J10aBaTUME
3HaK OKJIUKY:
>>> def enliven (word):
return word.capitalize() + '!'

Tenep BukIuemMo ¢QyHkiiro edit story():

>>> edit story(stairs, enliven)

Thud!

Meow!

Thud!

Hiss!

Hapemti mu goxogumo g0 nssmoau. @yskiist enliven () Oyina HaCTUTIBKU KOPO-
TKOIO, III0 MM MOTJIM O 3aMIHUTH ii Ha TAMOY:

>>> edit story(stairs, lambda word: word.capitalize() + '!'")

Thud!

Meow!

Thud!

Hiss!

Lambda mictuth Hysb ab0 OlbIlIe apryMEHTIB, PO3AIICHUX KOMaMHU, 3a SKUMU
Wne nBokparka (:), a moTiM-BU3Ha4YeHHS (QyHKII. Bu HEe BUKOPHUCTOBYETE TYKKH 3
lambda, sik e 6ys0 6 mix yac BUKIKKY (YHKIIT, CTBOpEHOT 3a JonomMoroto def.

YacTto BUKOpHUCTaHHS pealbHUX (PYHKINH, Takux sk enliven(), HabaraTo 3po-
3yMUTIIIE, HIXK BUKOPUCTaHHS JsaMOa. JIsMOam mepeBakHO KOPHUCHI JUIsl BUTIAJKIB,
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KOJIM B 1HIIOMY BUIAJKy BaM MOTPiOHO Oysi0 6 BU3HAYUTH Oarato KpUXiTHUX (PyHK-
Iiil 1 3amam’ATaTy, K B iX yCi Ha3BaIH. 30KpeMa, BU MOXKETE BUKOPUCTOBYBATH JIsI-
MOu B rpadiuyHuX 1HTepdercax KOpUCcTyBada JjIsl BUSHAUCHHS (PYHKIIM 3BOPOTHOTO
BUKITUKY.

Mooyni ma koncmpykuisa import

Mu GyneMo cTBOpIOBaTH Ta BUKOpUCTOBYBaTH Koja Python y kinmpkox ¢aiinax.
Monyns - 1ie mpocto daitn 6yas-skoro kogy Python. Bam He motpibno pobutn Hido-
ro oco0auBoro, Oyab-sikuit koa Python Moxke OyTH BUKOPUCTaHUN SIK MOJYJIb 1HIIH-
MHU.

Mu mocwmiraeMocsi Ha KOJ 1HIIMX MOYJIB 3a JOMOMOTOIO Oomeparopa import
Python. Lle pobuts xox Ta 3MiHHI B IMOOPTOBAHOMY MOJYJI AOCTYITHUMU JIJIsI BAIIOq
IporpamMu.

Imnopmyeannsa moodyns

Haiinpocrimmuii crnocid BUKOPUCTaHHS orepaTopa import —

import module,

ne module - e iM’s1 1HIIOTO (haitry Python 6e3 po3mupeHHs .py.

CxaxiM0, BU Ta KUJIbKa IHIIMX Oa’kaeTe 4oroch IMIBHIKOIO Ha 001J, ajJe HE XO-
YeTe JIOBTMX 0OTOBOPEHbD, 1 BU 3aBXkAM BUOHMpAETE Te, 0 XOUe HANTYyYHIIIA JIIOANHA.
Hexaii komm'totep Bupinrye! JlaBaiiTe HanuiieMo MOAYJb 3 OJHIEIO (DYHKIIIEIO, sIKa
MOBEpTa€ BUIAIKOBHI BUOIp QacT-Qpyay, Ta OCHOBHY IpOrpamy, sika BUKIMKA€E HOro
Ta JpyKye BUOIp.

Mopnyns (fast.py) nokazanuii y Jlictunry 1.

Jlictunr 1. @aiin fast.py
from random import choice

places = ['McDonalds", "KFC", "Burger King", "Taco Bell",
"Wendys", "Arbys", "Pizza Hut"]
def pick():

"""Return random fast food place"""
return choice(places)

JlictuHr 2 moKa3ye OCHOBHY Mporpamy, sika HWOro IMmopTye (Ha3zBemo ii

lunch.py).
Jlictuar 2. @aitn lunch.py

import fast

place = fast.pick()

print ("Let's go to", place)

PosmicTumo 111 1Ba ¢aiiinu B 0MHOMY KaTajao3i Ta 3amyctuMo lunch.py sk ocHo-
BHY IpOrpamy, BOHa OTpUMAa€E JOCTYyH A0 MOAYJS fast Ta 3aMyCTUTh (PYHKIIIIO

pick(), sika moBepHE BUITAKOBHIA PE3YJIbTAT 31 CIIUCKY PSIKIB:
$ python lunch.py
Let's go to Burger King
$ python lunch.py
Let's go to Pizza Hut

$ python lunch.py
Let's go to Arbys

14



Mu BUKOPUCTOBYBAJU IMIOPT Y ABOX PI3HUX MICISX:

* OcHoBHa nporpama lunch.py imnopryBana Hail HOBUI MOAYJb fast.

» @aiin Moy fast.py iMnopTyBaB (PyHKIIIIO choice 31 cTaHAQPTHOTO 010:110-
TeyHoro moayssa Python mijx Ha3Bo0 random.

Mu TakoX BHKOPHUCTOBYBAJIH IMIIOPT ABOMA PI3HUMHU CIIOCOOAMU B HalIiil ro-
JIOBHIH Mmporpami Ta HaIIoMy MOAYJi:

* V mepmoMy BUMAAKy MH iMIIOPTYBaJIM BECh MOJIYJIb fast, aje Horo moTpio-
HO Oyso BUKopucTOoBYBaTu K npedikc s pick(). ITicas mporo omeparopa iMIopTy
Bce y (haiini fast.py moctymHe st TOJI0BHOI nporpamu. CTaBiasdau Ha3By MOIYJIS Tie-
pea GyHKII€0, MU YHUKAEMO OyAb-SIKUX HEMPUEMHUX KOHQIIIKTIB iMEH. Y 1HIIOMY
MoyJl Moxe OyTH dyHKIis pick(), 1 Mu 6 HE BUKJIMKAJIH ii TOMUIIKOBO.

* V npyromy BUIMAIKy MU 3HAXOAMMOCH Y MOIYJIi i 3HaEMO, 110 TyT HEMAE Hi-
4oro 1HIOTO 3 Ha3BOw choice, Tomy Mu iMmoptyBanu QyHkiito choice() 6e3mocepe-
THBO 3 MOIYJIA random.

Mu mormu 6 Hamucatu fast.py, sik mokaszaHo B JlicTuHTy 3, IMIOPTYHOYH
random y ¢ynukmii pick() 3amicTs BepXHBOT YacTHHHU (haiiy.

Jlictunar 3. daiin fast2.py

places = ['McDonalds", "KFC", "Burger King", "Taco Bell",
"Wendys", "Arbys", "Pizza Hut"]
def pick():

import random
return random.choice (places)

Imnopmyeanns moodynsa 3 iHUOI0 HA36010
VY mamiit ronoBHi nporpami lunch.py mu HazuBanu iMnopT fast. Ale 1o,
AKIIO:
* Jlech € iHIIMIT MOJTYJIb 3 Ha3BOIO fast?
» XoyeTe BUKOPUCTOBYBATH OUIbII MHEMOHIYHY Ha3BY?
VY 1mux BUNAJAKaXx MOXHa IMIIOPTYBAaTH 3a JOMOMOroro rcesaonima (alias), sk
nokasaHo B Jlictunry 4. CkopucraemMocs nceBioHiMoM f.
Jlictunr 4. ®aiin fast3.py
import fast as £
place = f.pick()
print ("Let's go to", place)
Imnopmyiime 3 mooyna 1uwie me, w0 6am NOMPIOHO
Bu moxere iMnopTyBaTy UIIUH MOAyNb a00 JiMille HOro 4acTuHU. Bu 1moiHO
moOaunIu OCTaHHE: HaM MOTPiOHA Oyina nuire GyHkiis choice() 3 MOy s random.,
Sk 1 caM MOJyJib, BU MOXETE€ BUKOPHCTOBYBATH TICEBJIOHIM JIJII KOXKHOTO 1M-
MMOPTOBAHOTO EJIEMEHTY.
[ToBTOopuMo lunch.py mie kisibka pasziB. Crouatky iMmoptyite pick() 3 Momyns
fast 3 HOro opuriHagbHO Ha3Boo (JlicTuHT 5).
Jlictunar 5. @aiin fast4.py

from fast import pick

place = pick()

print ("Let's go to", place)

Tenep iMmopTtyiite #oro sik who_cares (Jlictunr 6).
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Jlictuar 6. @aiin fasts.py
from fast import pick as who cares
place = who cares()
print ("Let's go to", place)

Mooynws SYys

Mopynb SyS 3abe3nedye A0CTYIl A0 ASSAKUX 3MIHHMX 1 (DYHKITIH, sIKI B3a€MO/T1-
I0Th 3 iHTepIpeTaTropoM Python.

Sys.argv - CoucOK apryMeHTIB KOMaHIHOT'O PsiKa, 10 MEePEeNaloThCs CLIEHAPII0
Python. sys.argv [0] € iMmeHeM ckpuriTa.

HacTtynHa nporpama 1eMOHCTpY€e JOCTYI JO apryMEHTIB KOMaHJHOTO PsJIKa.
Bona mounHaeThCs 3 MOBITOMIIEHHS PO KUIBKICTh apTyMEHTIB KOMAaHIHOTO psIJIKa,
HAJAaHUX Mporpami, Ta iM’a BUXIAHOTO ¢ailiny, skuil BUKOHyeThcs. [loTiM BoHa mpo-
TOBXy€e poOOTy 1 BimoOpakae apryMeHTH, sIKi 3’ SIBIISTIOTHCS MICIIS Ha3BH BUXIJTHOTO
(aiiny, K110 Takl 3Ha4eHHs OynM HaAaHi. B 1HIIOMY BUIIAJKy B11I0OpaKa€THCS MOBI-
JOMIJICHHS, SIKE BKa3y€ Ha Te, 10 HEe OyJI0 apryMeHTIB KOMaHJAHOIO Psi/iKa, OKPIM BU-
KOHYBaHOTO (hailiny .py.

import sys

print ("The program has", len(sys.argv), \
"command line argument(s).")

print ("The name of the .py file is", sys.argv[0])
if len(sys.argv) > 1:

print ("The remaining arguments are:")

for 1 in range(l, len(sys.argv)):

print (" ", sys.argv[i])

else:

print ("No additional arguments were provided.")

Ilaxkemu (Packages)

Mu nepednuin BiJi €IMHUX PSIAKIB KOAY, 10 OaratopsakoBuX (PyHKIIIH, 70 OK-
peMUX Tmporpam, A0 KITbKOX MOAYJIB B OJHOMY KaTano3l. SIKIo y Bac Hemae Oarato
MOJIYJIIB, TOM K€ KaTajor Mpalroe J00pe.

o6 mo3BonuTH nomatkam Python mie Oinbie macmTaOyBaTUCS, BU MOYKETE
opraHizyBaTu MOy y (aiim Ta iepapxii MOIYJiB, sSIKI HA3UBAIOTHCA MmakeTamu. [1a-
KET - 1€ JIUIIIE IMAKATAJIOT, 1[0 MICTUTh ¢aiu .py. | Bu MoxeTe 3armuOuTrcs Ha Ki-
JIbKA PIBHIB 3 KaTaJIOTaMH BCEPE/IUHI HUX.

Mu 110iiHO HamMcaau MOIYJb, SIKH BUOWpAaE MICIIE JIJIsl MIBUIKOTO Xap4yyBaH-
Ha. JlaBaiiTe mogamo moAiOHUN MOJYJb, 100 pO3/IaBaTH KUTTEBI MOpaau. Mu 3po-
OMMO OJIHy HOBY OCHOBHY IpOrpamy IIiJl Ha3BOIO question.py y HalloMy MOTOYHOMY
katanosi. Tenep 3po0iTh mifKaTayior 3 Ha3BolO choices 1 MOMICTITh Y HHOTO JBa MO-
nyn —fast.py ta advice.py. Koxen Moaynb Mae QyHKIIiIO, SIka TOBEPTAE PSIIOK.

OcHoBHa mporpama (questions.py) Ma€e iMIIOPT Ta A0JATKOBUM psaok (JIicTUHT
7).

Jlictuur 7. ®aiin questions.py
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from choices import fast, advice

print ("Let's go to", fast.pick())

print ("Should we take out?", advice.give())

[le from choices 3mymrye Python mrykaTu kxatamor 3 Ha3BOIO sources, IO-
YUHAIOYM 3 BAIIOTO MOTOYHOTO KarTajory. YcepeauHi sources BIiH IIykKae (ainm
fast.py Ta advice.py.

[Tepmmit momxynb (choices/fast.py) - 1e To¥ camuii KO, IO 1 paHiIie, IMOWHO
nepemimenui y karaior choices (Jlictuar 8).

Jlictunr 8. choices/fast.py
from random import choice

places = ["McDonalds", "KFC", "Burger King", "Taco Bell",
"Wendys", "Arbys", "Pizza Hut"]
def pick():

"""Return random fast food place"""
return choice (places)

Hpyruit moayne (choices/advice.py) € HOBUM, aje BiH O0araTo B YOMY IpaIlo€
sik oro poauy fast-food (Jlictunr 9).
Jlictunr 9. choices/advice.py
from random import choice

answers = ["Yes!", "No!", "Reply hazy", "Sorry, what?"]
def give():

"""Return random advice"""

return choice (answers)

[MTPUMITKA

ko Bama Bepcisi Python panima 3.3, BaM 3HaA00UTHCS 1€ OJIHA Piy y Mij-
kartaynosi choices, mo6 3pobutu iioro makerom Python: ¢aiin 3 HazBoro _ init  .py.
Le moxe OyTu nopoxHiit ¢aiin, ane Python 1o 3.3 Mae notpedy B HbOMY, 11100 PO3T-
JSIAATH KaTajor, [0 MiCTUTh HOTO0, K MaKeT.

3amycTiTh OCHOBHY IpOrpamMy questions.py (3 Bamoro mOTOYHOTO KaTajory, a

HE B choices), 1100 M06a4YnuTH, M0 B1IOYBAETHCH:
$ python questions.py
Let's go to KFC
Should we take out? Yes!

$ python questions.py
Let's go to Wendys
Should we take out? Reply hazy

$ python questions.py
Let's go to McDonalds
Should we take out? Reply hazy

Bunstku (Exceptions)

BuHSITKH — 116 TOMUJIKHM Yacy BUKOHAHHS ([IJIEHHS HA HYJb, HE TOW THIT BBe-
JCHUX JIaHUX, TOIIO). Y JCSIKUX MOBaX MOMUJIKH TMO3HAYAIOTHCS CIEI[iaIbHUMH T10-
BEPHEHUMHU 3HaueHHsAMHU ¢GyHkmii. Konu cnpaBu HayTs B mporpami He Tak, Python
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BUKOPHUCTOBYE BUHSATKH: KOJI, SIKU BUKOHYETHCS, KOJIM BUHUKAE TIOB'sI3aHA 3 BUHSAT-
KOM IOMUJIKA.

Jlesiki 3 BUHATKIB BU BKe Oaumiiv, HAPUKJIIAJ, 3BEPTAIUCS 10 CIUCKY abo Kop-
TEXY 3 MOJOKEHHSIM 11032 /11ara30HoM a0o 0 CIOBHHUKA 3 HEICHytounuM KitoueM. Ko-
JM BU 3aIyCKa€TEe KOJ, SKUH MOKE€ BUWTHU 3 JIaJy 3a IEBHUX OOCTaBUH, BaM TaKOX
nOTpiOH1 BIJAMOBIAHI 0OPOOHUKHU BHUHATKIB, 100 MEPEXONUTU OyAb-sAKl MOTEHIIMHI
OMMJIKH.

Pagumo monmatu oOpoOKy BUHSTKIB Oyab-1ie, A€ MOXE BUHUKHYTH BHHSTOK,
00 KOpPUCTYBay 3HaB, 10 BiAOyBaeTbcs. MOXIMBO, BaM HE BJIACTHCS BUIPABUTU
npobiieMy, ajie MpuHAiMHI BU MOXKETE BII3HAUYUTH OOCTAaBUHU Ta BUTOHUEHO 3aKPUTU
nporpamy. SIKIIO0 BUHSTOK TPAIII€ThCS B SAKINCh QYHKINT 1 HE QIKCyeThCsS TaM, BiH
gk OynpOalika CruiMBae HaBepX, MOKH BiH He OyJe criiiMaHUil BIAMOBITHUM 00pOO-
HUKOM Y SIKIMCh BUKJIMKOBIM (pyHKIIT. SIKIIO BM HE HajaeTe BIACHUN OOpOOHUK BH-
HATKIB, Python HaapyKye MOBiAOMIIEHHS PO MOMUJIIKY Ta AESKY 1H(opMaIlito npo Te,
Jie cTajlacs MOMMUIIKA, a OTIM IPUIIMHUTH POOOTY IPOrpaMu, SIK OKa3aHO B HACTYTI-

HOMY (pparMeHTi:
>>> short list = [1, 2, 3]
>>> position = 5
>>> short list[position]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
IndexError: list index out of range

OopoodKa nomunok 3a 00nomoz2oro try i except

3aMicTh TOrO, 00 3aJMIIATH PEYi Ha BOJIO BUMAAKY, CKOpHUCTaiiTecs try 1mo0
00epHyTH KOJI 1 except 1100 3a0e3neunT 00OpOOKY MOMUIIOK:

>>> short list = [1, 2, 3]
>>> position = 5
>>> try:
short list[position]
except:
e print ('Need a position between 0 and', len(short 1list)-
1, ' but got', position)

Need a position between 0 and 2 but got 5

3amycKaeThCsl KOJ BcepeArHi 010Ky try. SIKIo € moMUIKa, BAHMKA€E BUHSTOK, 1
KOJI BCepenuHi OoKy except zamyckaeTbcs. SKIIO MOMUIIOK Hemae, OJIOK except
MPOITYCKAETHCS.

BuxopuctanHs npotoro except 6e3 apryMeHTIB, sIKk MU 3pOOHIIN TYT, € 3arajib-
HUM JJ1 OyAb-SIKOTO TUITY BUHATKIB. SIKII0 MOYKe BUHUKHYTH K1JIbKa THUITIB BUHSTKIB,
Kpalle HaJlaTh OKpeMUii 0OpOOHUK BUHSITKIB JIJIsl KOXKHOTO.

[HOMI BaM MOTPiOHI BIAOMOCTI PO BUHATKHU 1032 THUMOM. B oTpumyeTe moB-

HUM 00'€KT BUKIIFOUEHHS B 3MIHHIN name, KO BUKOPUCTOBYETE (PopMy:
except exceptiontype as name

VY HaBeZieHOMY HIKYE MPUKIIAAL criovaTky nrykaerbes IndexError, ockinbku 11e
TUI BUHATKY, KM BUHUKAE, KOJIM BU 3aJa€Te JIJIsl OCIIAOBHOCTI HEMPaBUIbHUH 1H-
nekc. IIporpama 36epirae BuHsTOK IndexError y 3miHHIN err Ta Oyab-sSKUN 1HIIWAN
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BUHATOK y 3MiHHIH other. ¥ mpukmiani qpykyerbes Bee, 110 30epiraerscs B other, 1mo6
MIOKa3aTH, 110 BU OTPUMYETE B IIbOMY 00 €KTI:

>>> short list = [1, 2, 3]
>>> while True:
value = input('Position [g to quit]? ")
if value == 'q':
break
try:
position = int (value)

print (short list[position])
except IndexError as err:

print ('Bad index:', position)
except Exception as other:
print ('Something else broke:', other)

Position [g to quit]? 1
2

Position [g to quit]? O
1

Position [g to quit]? 2
3

Position [g to quit]? 3
Bad index: 3

Position [g to quit]? 2

3
Position [g to quit]? two
Something else broke: invalid literal for int () with base 10: 'two'

Position [g to quit]? Q
Brenenns no3utii 3 Bukiaukano IndexError, sk 1 ouikyBanocs. BeeneHnns two
He BramrToBye GyHKIIO int (), 1 TYT cpaiboBye Apyruii except.

PoGora 3 paiiiamu

Biokpumma ¢haiiny

Bu BukopuctoByete ¢yHkiito open y Python, mo6 Binkputu daitn. OyHKIis
open cTBoproe 00'ekT (haiiry Ta 1moB'si3ye Horo 3 (daitnom Ha aucky. Och 3arajbHHI

dbopmat BUKOpHUCTaHHS (YHKIIIT Open:
file variable = open(filename, mode)

VY 3aranpHOMYy (hopmari:

» file variable - 11e iM’s1 3MIHHOT, sIKa MMOCUJIATUMETHCS Ha 00’ €KT (hailiry.

» filename - 11e psAIOK, 1110 BU3HAYAE 1M’ (haiiiry.

* mode - 11e pSIJIOK, IIT0 BU3HAYAE PEeKUM (UMTAHHS, 3aITUC TOIIO), Y IKOMY Oyj1e
BIIKpUTO (haidJ.

[lepmra OykBa pexuMy Mo3Ha4Ya€e OMEPAIIito;

* I 03HAYa€ YNUTATH.

* W o3Havae nucaTtu. Skmo (Qaitn He 1ICHye, oro CTBOPIOIOTH. SKIo daiin ic-
HYE€, KHOTO MEPEIUCYIOTh.

* X O3HAYa€ 3a1uc, aje TUTBKY SKIIO (ail e He ICHYE.

* & O3Haya€ JoAaBaHHs (3aIUC MICIsl 3aKiHYEHHS ), KO (aiii iCHYE.

Jpyra OykBa pexxuMy - 1ie TUIl (aimy:

* t (a00 HIYOr0) O3HAYAE TEKCT.
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* b 03Hauae MBIAKOBHIA.

[Ticns BiaKpuTTA (pailily BU BUKIMKAETe PYHKIIIT 711 YMTaHHS a0o0 3amucy ja-
HUX; 11e Oy/ie MOKa3aHO Y HACTYMHUX MPUKJIIaIaX.

Hapermnti, Bam moTpiOHO 3akpuTu (paitn, mob mnepekoHaTucs, 1o Oyab-sIKi 3a-
IIMCH 3aBepIleH], a MaM'saTh 3BUIbHEHA. [li3HIIIe BU mobauuTte, SK BUKOPUCTOBYBATH
with ms aBTomMaTH3aiii 3aKpUTTS.

[{s mporpama BigkpuBae (a1 i Ha3BO 00ps.txt 1 3aKpUBa€ HOro, HIYOTO HE
3anucyroud. Lle cTBopuTh MOpoXxHii daii:

>>> fout = open('oops.txt', 'wt')

>>> fout.close ()

PosrisaeMo HacTymHUM (pparMeHT Koay:

# Read the file name from the user
fname = input ("Enter the file name: ")
# Attempt to open the file
try:
inf = open (fname, "r")
except FileNotFoundError:
# Display an error message and quit if the file was not
# opened successfully
print ("’ %s’ could not be opened. Quitting...")
quit ()

3anuc 6 mexkcmosuii gpaiin 3a 00nomo2o10 print()

JlaBaiiTe BIITBOPUMO 0O0pS.text, aje Ternep 3anuIieMo psAIoK 1 3aKpUeMO Horo:
>>> fout = open('oops.txt', 'wt')

>>> print ('Oops, I created a file.', file=fout)

>>> fout.close()

st print Mmu BukopucTtoByBanu aprymenT file. be3 mporo print 3ammucye Ha
CTaHJApTHUN BUBIJ, SKUW € BAIlIUM TEPMIHAJIOM.

3anuc 6 mexkcmosuil Qaiis1 3a 00NOM0o2010 write()

>>> poem = '''There was a young lady named Bright,
Whose speed was far faster than light;
She started one day
In a relative way,

... And returned on the previous night.'''

>>> len (poem)

150

>>> fout = open('relativity', 'wt')

>>> fout.write (poem)

150

>>> fout.close()

dyHKITis Write ToBepTa€e KIIbKICTh 3anmucanux 0aiitiB. Bona He nogae mpobimiBs
a00 HOBHX PAJIKIB, K I1e poOUTH print. SIK 1 paHilie, BU TAKOXK MOKETE BUKOPUCTATH

print 1106 3anucaTi 6araTOPsAKOBUI PSIOK Y TEKCTOBHH (haii:
>>> fout = open('relativity', 'wt'")
>>> print (poem, file=fout)
>>> fout.close()
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Axmo daiin relativity € nius Hac MIHHUM, TOJAMBUMOCH, UM JIIHCHO BHKOPH-
CTaHHA PCKHUMY X 3aXHIAa€ HAC Bi,Z[ Nepe3aIncy:
>>> fout = open('relativity', 'xt'")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
FileExistsError: [Errno 17] File exists: 'relativity'
Bu Moxere 3acTocyBaTu OOpOOHHUK BUHSITKIB:
>>> try:
fout = open('relativity', 'xt'")
fout.write('stomp stomp stomp')
except FileExistsError:
print ('relativity already exists!. That was a close
one.")

relativity already exists!. That was a close one.

Yumanns mexcmoesozo aiiy 3a oonomozoro read(), readline() avo read-
lines()

Bu moxxere BukimkaTtu read() 6e3 apryMeHTiB, 00 MPOYUTATH BeCh (aii oji-
HOYACHO, SIK IMOKA3aHO B HaBEJAEHOMY HIWX4Ye Mpukiaal (0yapTe oOepexHi, podisun
1€ 3 BeJIMKUMU (aiiamu; rirabaiTHui (haii CroKuBae rirabait nam’sri):

>>> fin = open('relativity', 'rt' )

>>> poem = fin.read()

>>> fin.close()

>>> len (poem)

150

Bu Moxxere BKka3zaTM MaKCHMaJIbHY KUJIBKICTh CHMBOJIIB, 1100 OOMEKHUTH,
ckuibku read() moBeprae ogHoyacHo. [laBaiite npountaemo 100 CMMBOIIIB 0JIHOYACHO
1 10J1aMO KOKEH IIMaTOK JI0 psJiKa Bipiia, 100 BiITHOBUTH OPHTIHAI:

>>> poem = "'

>>> fin = open('relativity', 'rt' )

>>> chunk = 100

>>> while True:

fragment = fin.read (chunk)
if not fragment:
break

poem += fragment

>>> fin.close ()
>>> len (poem)
150

[Ticyis TOrO, SIK BU MPOYUTAETE 10 KiHIIS, MOJAIbIN BUKIHKH read () moBepHYTh
nopoxHii psaok ("), skuil BBaxkaeTbes False B if not fragment. lle BupuBae Hac 3
ity While True.

Bu Takox MoxkeTte mpouuTaTd (paitn mo psakam 3a gomomororo readline(). ¥V
IIbOMY HAaCTYITHOMY IPUKJIAIl MU JOAAEMO KOXKEH PSIOK JI0 psKa Bipiia, oo Bij-
HOBUTHU OpPUTIHAN:

>>> poem = "'

>>> fin = open('relativity', 'rt' )

>>> while True:
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line = fin.readline ()
if not line:

break

poem += line

>>> fin.close ()
>>> len (poem)
150

JIJ1s TeKCTOBOTO (pailily HaBiTh MOPOXKHIN PATOK Ma€ JOBKUHY OJUHUIIS (CUM-
BOJI HOBOTO psijKka) 1 omiHoeThes sk True. Komu ¢aiin Oyae npouutano, readline()
(six 1 read()) TakoXk TTOBEpTAE TTOPOKHIN PAJIOK, SKUM TaKOX OLIIHIOEThCS K False.

Haiinpocrimmii crmoci® 9uTaHHsS TEKCTOBOTO (pailimy - 11e BUKOPUCTaHHS 1Tepa-
Topa. BiH moBeprae onuH psaaok 3a pas. lle cxoke Ha momnepenHiid Mpukia;, ane 3

MCHIIINM KOJIOM:
>>> poem =
>>> fin = open('relativity', 'rt' )
>>> for line in fin:

poem += line

L)

>>> fin.close()
>>> len (poem)
150
VYci nmonepeiHi NPUKIAaU BPEMITI-pelIT NOOYAYBaJIM BipII MO OJHOMY PAJIKY.
Buxknuk readlines () uutae psiok 3a pa3 1 MOBEPTA€ CIIUCOK OJTHOPSIKOBUX PAJIKIB:
>>> fin = open('relativity', 'rt' )
>>> lines = fin.readlines|()
>>> fin.close()
>>> print (len(lines), 'lines read')
5 lines read
>>> for line in lines:
print (line, end='")

There was a young lady named Bright,

Whose speed was far faster than light;

She started one day

In a relative way,

And returned on the previous night.>>>

Aemomamuyne 3akpummsa gaiinié 3a 00nOMo2or0 with

ko BU 3a0ynu 3aKpUTH BIAKpUTHH (aiin, Python 3akpue iforo micns toro, sik
Ha HbOTO OlbIe He Oyae mocuianb. Lle o3Hayae, 1Mo AKIIO BU BiAKpUBaeTe (aitn y
GyHKIII Ta HE 3aKpUBAETE€ MOTO SIBHO, BIH 3aKPHUETHCS aBTOMATHYHO TIICTSL 3aBEp-
meHHsT PyHKIi. Ajle BU MOTJIA BIAKPUTH (pailyl y TOBroCTpOKOBii (yHKIIII a00 B ro-
JIOBHOMY poO3.ii mporpamu. Daiin ciig 3akputH, mo0 3MYCHUTH 3aBEPIIMTH BCl 3a-
JIUTIIKOBI 3aIKCH.

VY Python € KOHTEKCTHI MEHEHKEpHU JJI OUMIINCHHS TaKUX peYeH, K BIIKPUTI
¢aiinu. Bu BukopucroByere popMy with expression as variable:

>>> with open('relativity', 'wt') as fout:
fout.write (poem)
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Lle Bono. Ilicas 3aBepiieHHsT GJI0KYy KOAY B KOHTEKCTHOMY MEHekepi (B aa-
HOMY BUITQJIKy OJHH PSA0K) (3a3BUuail ab0 uepe3 BUHATOK) (haili aBTOMAaTUYHO 3a-
KPUBAETHCS.

2.3 Ilpukyiaau po3B’si3yBaHHS 3a1a4

Ipuxnan 1. BincopTyBaTtu CJIOBHUK 32 3HAYCHHIMH.

scores = {
'Foo' : 10,
'Bar' : 34,
'Miu' : 88,

}

# sort using a lambda expression

sorted names = sorted(scores, key=lambda x: scores|[x])
for k in sorted names:
print ("{} : {}".format(k, scoresl[k]))
# Foo : 10
# Bar : 34
# Miu : 88
print ('")

Ipukaaa 1. BizcopTyBaTu CJIOBHUK 32 KIIOYaMHU.

scores = {
"Jane" : 30,
"Joe"™ : 20,
"George" : 30,
"Hellena" : 90,

for name in sorted(scores.keys()):
print (f"{name:8} {scores[name]}")

Output

George 30
Hellena 90
Jane 30
Joe 20

Ipukaan 3. Koxen BeO-cepBep peecTpye BiABIAYBadiB Ta iX 3amUTH y (aiii
xKypHainy. Beb-cepep Apache mae daiin sxypHaty, moaiOHMIA 10 HABEIEHOTO HUXKYE.
KoskeH psaok - 1me «xiT», 3anuT Bl Opay3epa BinBimyBada. KoxeH psijoK MOYHHAETh-
cs 3 [P -ampecu BimBimyBaua. Hanpukiian 217.0.22.3. BpaxoBytouun Takuii paitsn xyp-
Hay Bim Apache, mMoBiOMTe, CKUTBKU 3BEPHEHB (PSAAKIB) BiAOYIOCh 3 KOXHOI IP-
ajipecH.

Jlictunr 6. [lpuknan daitna xKypHany apache access.log
127.0.0.1 - - [10/Apr/2007:10:39:11] "GET / HTTP/1.1"™ 500 606 "-"
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127.0.0.1 - - [10/Apr/2007:10:39:11] "GET /favicon.ico HTTP/1.1" 200 766
139.12.0.2 - - [10/Apr/2007:10:40:54] "GET / HTTP/1.1™ 500 612 "-"
139.12.0.2 - - [10/Apxr/2007:10:40:54] "GET /favicon.ico HTTP/1.1™ 200 766
127.0.0.1 - - [10/Apr/2007:10:53:10] "GET / HTTP/1.1" 500 612 "-"
127.0.0.1 - - [10/Apr/2007:10:54:08] "GET / HTTP/1.0" 200 3700 "-"
127.0.0.1 - - [10/Apr/2007:10:54:08] "GET /style.css HTTP/1.1" 200 614
127.0.0.1 - - [10/Apr/2007:10:54:08] "GET /img/pti-round.jpg HTTP/1.1" 200
127.0.0.1 - - [10/Apr/2007:10:54:21] "GET /unix sysadmin.html HTTP/1.1"
217.0.22.3 - - [10/Apr/2007:10:54:51] "GET / HTTP/1.1"™ 200 34 "-"
217.0.22.3 - - [10/Apr/2007:10:54:51] "GET /favicon.ico HTTP/1.1" 200
217.0.22.3 - - [10/Apr/2007:10:54:53] "GET /cgi/pti.pl HTTP/1.1" 500 617
127.0.0.1 - - [10/Apr/2007:10:54:08] "GET / HTTP/0.9" 200 3700 "-"
CﬁﬁKYBaHIﬁiPGSYHBTaTI

127.0.0.1 7

139.12.0.2 2

217.0.22.3 3

Pimenns.

filename = 'apache access.log'

count = {}

with open(filename) as fh:
for line in fh:
space = line.index (' ")
ip = line[0:space]
if ip in count:
count [ip] += 1
else:
count[ip] =1

for ip in count:
print ("{:16} {:>3}".format (ip, count[ip]))

Ipuxnan 4. 3axano nBa ¢aiinm — a.txt:
Tomato=78

Avocado=23

Pumpkin=100

i b.txt:

Cucumber=17

Avocado=10

Cucumber=10

Hanumnite ckpunrt, skuii 6epe nBa ¢aiiau Ta 00’ eqHye iX, J01al0Yu 3HAUYCHHS

JUTS1 KOXKHOTO 0BoYa. O4iKyBaHUM pe3yabTaT TaKu:
Avocado=33
Cucumber=27
Pumpkin=100
Tomato=78

Pimennst:
c = {}
with open('a.txt') as fh:
for line in fh:
k, v = line.rstrip("\n") .split ("=")
if k in c:
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cl[k] += int (v)
cl[k] = int (v)

with open('b.txt') as fh:
for line in fh:
k, v = line.rstrip("\n") .split("=")
if k in c:
clk] += int(v)
else:
cl[k] = int (v)

with open('out.txt', 'w') as fh:
for k in sorted(c.keys()):
fh.write("{}={}\n".format (k, cl[k]))

Ipukaax 5. Hanucatu QyHKIito0, fKa IMITY€ KHJIaHHS ABOX IPaJbHUX KyOH-
KiB.

import random

def main():

min=1

max=6

roll again ="yes"

while roll again == "yes" or roll again == "y"

print ("Rolling the dices...")

print ("The values are..")

print (random.randint (min, max))

print (random.randint (min, max))

roll again = input ("Roll the dices again?")

if name == ' main_ ':
main ()

Ipukaan 6. PeanizyBatu nuUIeHHs LUIMX YKCENl, BBEJIEHUX 3 KiaBiaTypu. Ile-

peadauntu oOpoOKy pi3HUX TUIIB BUHSTKIB.
try:
n = input ("Enter 1lst number:")
m = input ("Enter 2nd number:")
result = int (numl)/int (num?2)
except ValueError as ve:
print (ve)
exit ()
except ZeroDivisionError as zde:
print (zde)
exit ()
except TypeError as te:
print (te)
exit ()
except:
print ('Unexpected Error!')
exit ()
print (result)
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2.4 TIuTaHHA JJIS CAMOKOHTPOJTIO

1. Sk 3miiCHIOETBCS 3amuc JaHuX B ¢ain y moi Python?

2. SIx 3MICHIOETHCS YMTAHHS JaHuX 3 (aitry y MoBi Python?
3. Sk 3MiCHIOETHCS KOTiIOBaHHS (aiiiy?

4. SIxi 6yBaroTh pexxumu poOoTtu 3 aitmamu?
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