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Python — e noTy>kHa MoBa nporpamMyBaHHs, KO ferko oBonogitu. BoHa mae ehbekTuBHI CTPYKTypU
AAHUX BUCOKOrO piBHA Ta npoctur, ane edekTUBHUA nigxia [0 06'eKTHO-OpieHTOBaHOro
nporpamyBaHHs. EneraHTHUM cuHTakcuc [ManToHa, AvHamiyHa obpobka TuniB, a TakoX Te, WO ue
iHTepnpeToBaHa MOBa, pobnsATb MOro igeanbHUM Ofs HanMCaHHSA CKPUNTIB Ta LUBMAKOI PO3pOOKM
NpVKIagHUX nporpam y 6aratbox ranyssx Ha GinbLocTi nnaTtgopM.

IHTepnpeTaTtop moBu [lanToH i OaraTa cTaHgapTHa 6ibnioTeka (K Koa-mKepeno, Tak i OiHapHi
ANCTPMOYTMBIN ONSA YCiX FONIOBHMX OMNepauifnHUX CUCTEM) MOXYTb OyTU OTpuMaHi 3 canTy [ManToHa, i
MOXYTb BifTbHO pPO3MoBCHOoKYBaTUCA. Lle camuii cant mae gucTtpubyTuBM Ta NOCUNAHHS HA YMCIEHHI
MOAyni, nporpamu, yTunitv Ta 4OAATKOBY AOKYMEHTaLUito.

IHTepnpetaTtop MoBM [1aTOH MOXe OyTWU §nerko po3WUPEHUn QYHKLISMU Ta Tunamu OaHux,
po3pobreHnmm Ha C un C++ (abo Ha iHLWIN MOBI, Ky MOXHa BUKNMKaTK i3 C). [anTOH TakoX 3pyyHuii
K MOBa CueHapiiB wWo BOyOOBYHTbLCA B NPUKNagHi nporpamu, Onis AOAATKOBMX HanaliTyBaHb
dyHKLiOHANbHOCTI.

Llen nigpy4yHMK NOBMHEH Yy 3arasnibHUX pucax 03HaMOMMUTL YnTaya 3 roSIOBHUMM KOHLENLiSIMKU Ta pyucamu
ManTtoHa. lMpautotoum 3 UMM nocibHMKOM, 3aranoM Oobpe matu iHTepnpeTatop moBu [lakToH nig
pyKOI0, ane BCi NpuKnaam caMoAoCTaTHI, OTXKe Lier TEKCT MOXe NPOoCTo ByTW NpoYnTaHni.

LUlooo onucy crtaHpgapTHux ob'ektiB Ta moaynis, aue. Python Library Reference. Python Reference
Manual gae 6inbw dopmManbHe BM3Ha4YeHHs MoBu. LLlo6 nucatn poswurpeHHs Ha C Ta C++, yutante
Extending and Embedding the Python Interpreter Ta Python/C API Reference. IcHye TakoXx Kinbka
KHWKOK, LLIO AeTanbHO posrnisaatoTb [NanToH.

Llein ornsig He € BCEOXOMHMM, Y HbOMY HE PO3IITISIHYTO KOXHY OKPEMY PUCY YW HaBiTb yCi HambinbLu
BXMBaHi ocobnueocTi. HaTomicTb, BiH MICTUTL puUcu MOBW, siki MOTPebyIOTL NepLLIOYeproBoi yearu, ta
nodae 4YntadeBi 3aranbHe YSBNEHHS NPo CMak Ta CTUMb MOBW. [poYnTaBLLn MOro, BU 3MOXETE YMTaTH i
CTBOPIOBATU BMacHi mModyni Ta nporpamu, a Takox Oyaete rotoBi 03HANOMUTUCA 3 Pi3HOMAHITHUMMU
moaynsimu 6ibniotekm MaritoHa, onucaHumm y Python Library Reference.

AKWo BU KONUCh NUcany BENMKUiA CKPUNT KOMaHAHOrO psgka, TO BaM HamneBHO 3HaNOMe Lie MoYyTTS:
BaM XO4YETbCA AoAaTy e O0AHY OYHKL0, ane CKpUNT yXKe 1 Tak 3aHagTo NOBINTbHUIM Ta 3acknagHum, ym
U dyHKUiA noTpebye BUKINKY CUCTEMHOI KOMaHAM abo iHWOI pyHKLUIT, Ky MOXHA BUKIMKATK fvLle i3
C... YacTto npobnema He Taka Bxe W CknagHa, wob nepenvcyBaTu yBecb CKpuUNT Ha C; MOXNIMBO
npobnema Bumarae psiakiB 3MiHHOT JOBXWHM YM iHWIMX TUNIB AaHUX (TaKMX SIK BMNOPSAKOBAHI CMCKM
Ha3B dpannis), Wwo nerko ctBoputn B Shell, ane ski noTpedyoTb 6arato poboTn Ha C, Y MOXIMBO BU

He gocTtaTHbO 0bi3HaHi 3 C.

[HWa cuTyauis: MOXIMBO Bam NOTPIOHO MpautoBaTh 3 Kinbkoma bibniotekamm, HanncaHumm Ha C, ane
TPpaguUiMHMA UMK "HanucaHHA-KOMNINSAUia-TeCTyBaHHA-KOMMINAUiS"  3aHagTo  noBinbHWA.  Bam
noTpibHO po3pobuTn nporpamy weugwe. MoxnMBo BM Hanucanu nporpamy, sika notpebye mMoBswu
PO3LUMPEHHS, ane BaM He XOo4yeTbCsl CTBOPHOBATM HOBY MOBY, NucaTtM Ta Hanarogkyeatu ii
iHTepnpeTaTop, i NOTiM NPUB'A3yBaTK MOro 40 BaLIOi Nporpamu.

Y takux Bunagkax ManToH Moxe 6yTu came Tielo MOBOIO, L0 NOTPiGHa. Vloro nerko BUKOpPUCTOBYBATH,
y TOM Xe 4ac Lue ChnpaBXHA MOBa nNporpamyBaHHsA, WO Mae OaraTwly CTpyKTypy Ta niaTpumye
HanmMcaHHs B6inbLuMX Nporpam, HixX TpaauuinHa obonoHka. 3 iHworo 6oky, [anToH NponoHye 3pyyHille
Ta [fgeTanbHiwe BuMABMEHHA noMunok Hik C, i, Oygyunm MOBOK [yXe BWUCOKOrO piBHS, BiH Mae
BMOHTOBAHI BWCOKOPIBHEBI TWMW [aHWX, 30KpeMa rHy4YKi MacuBuM Ta CIOBHUKM, AN ePEKTUBHOMO
CTBOpPEHHS AKNX Ha moBi C noTpibHO Kinbka AHiB. 3aBASKM 3aranbHinMM Tunam gaHux, MNanTtoH moxe
OyTn 3acTocoBaHUN AN BUpiWeHHA HabaraTo wupworo kona npobnem, Hixx Taka moBa gk AWK, un
HaBiTb Perl; BogHo4ac 6arato peven MoXyTb OyTV CTBOPEHI Ha [ManToHI Tak camo NPOCTO, AK i Ha UuX
MOBaXx.

MaiiToH O03BONsE po3bMTM Bally NporpaMy Ha Mopyni, siki MOXYTb 3rof4OM BMKOPUCTOBYBaTWCS B
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iHLWMX nNporpamax, HanncaHux Ha ManToHi. NanToH Mae BenuKy KinbKiCTb CTaHAAPTHUX MOAYRiB, AKi BU
MOXeTe MOKMacTh B OCHOBY CBOIX Nporpam abo Ha SKMX MOXeTe novatu BYUTMCS MporpamyBaTy.
ICHytOTb TakoX BOygoBaHi Mopyni Ans TakMx 3agad sik phannoBuii BBiA-BMBIA, CUCTEMHI BUKITMKM,
COKeTW, i HaBiTb rpadiyHi iHTepdericn, Hanpuknag iHTepderc Ao Habopy BimkeTiB moBu TK.

ManToOH — Ue iHTepnpeToBaHa MOBa, WO MOXe 30epert BaMm YMMaro 4acy npu po3pobui nporpam,
TOMY WO KOMMiAsuia Ta npue'sdyBaHHs (linking) He noOTpiOHI. IHTepnpeTatop MOXe TaKoX
BMKOPUCTOBYBATUCS Y AianioroBOMY PEeXWMi, LLO CMpOLLYE eKCNepPUMMEHTYBaHHS 3 Pi3HUMU pucamu
MOBM, HanucaHHa OAHOPAa30BWX MPOrpaM YW TECTYBaHHS LUMSIXOM 3BOPOTHLOI pPo3pobku. Lle Takox
3PYYHUIN HACTINBHUIA KanbKynsaTop.

lManTOH [O03BONSE CTBOPHOBATM AyXKE KOMMaKTHi Ta 4mTabenbHi nporpamu. TunoBa nporpama,
HanucaHa Ha [lanToHi — HabaraTo KkopoTwa HiXK ekBiBaneHTHa nporpama Ha C unm C++, wo
BiOYBa€ETLCA 3 TAKUX MPUYNH:

. CTPYKTYPU OaHMX BUCOKOTO PiBHA JO3BONAKOTL BUPA3uTK CKNaaHi onepadwii 3a 4onNOMOrot
OLHi€T iIHCTPYKLUT

. rpynyBaHHs iIHCTPYKLi B 6510kM pobuTbCcs 3a AONOMOroH BUAINEHHS BiACTYNaMy 3aMicTb
dirypHUX gy»ok

o Aeknapavuis 3MiHHMX Y1 apryMmeHTiB He noTpibHa

[ManToH MOXHa po3LIMPUTL: SKLLO BM BMiETE nporpamysati Ha C, To Bam Byae AOCTUTbL Nnerko goaatu
HoBY BOyaOBaHy hyHKLitO 00 iHTepnpeTaTopa, WO HaaacTb MOXMAMBICTb BUKOHYBATU KPUTUYHI onepadii
3 MaKCUManbHOK LWBKAKICTIO, abo npue'azatu MNManToH 40 BXe cKoMNinboBaHuX 6ibnioTek (Hanpuknag
GibnioTek rpadiyHoro iHTepdency). Takox BW MOXeTe MpuB'a3aTn iHTepnpeTtatop [lantoHa Ao
nporpamu, HanucaHoi Ha C i BUKOPMCTOBYBATM MOro SK PO3LUMPEHHSA YN KOMaHAHY MOBY And BaLloi
nporpamu.

Mixx iHLLIMM, MOBa Ha3MBa€eTbLCA Ha YecTb KomegirHoro woy Big bi-bi-Ci "Monty Python's Flying Circus”
("NeTioumn umpk MoHTi NManToHa") i He Mae XoOHOro BiAHOLWEHHs Ao penTtunii. Xaptv npo MoHTI
[ManToHa He NuLe A03BONATLCS, ane 1 3a0X04yTbes!

Tenep, konu BuU BCi BXxe MabyTb nonobunu MNManToH, BU HaNneBHO Xo4eTe AOKNaHille 03HanoMmMTucs 3
uieto MoBok. OCKMbKM HaMKpalMn Crnocidé BMBYMTM MOBY — L€ MpauioBatM 3 Hew, OTOX i Mu
peKoOMeHAYyeEMO BaMm Lie 3p00MTU SKHanLwBUALLE.

Y HacTynHOMy po3fini MTUMeTbCA NPO MeXaHiKy KOpUCTYBaHHSA iHTepnpeTaTopoMm. Lle posoni
GaHanbHa, ane iCToTHa ANs po3yMiHHS NoganbLunX Npuknagis iHgpopmauis.

Pelwta uboro HaB4aneHOro nocibHMka NosicHBaTUME pi3Hi 0COBNMBOCTI MOBM 1 cuctemu ManToH Ha
npuknagax, NoYMHarym 3 NPOCTUX BUpAsiB, IHCTPYKLiM | TUNIB AaHuX, Yepes oyHKUIT i Moayni i HapeLwTi
00 OinbLU cKNnagHMX KOHUENUN, K BUHSATKU Ta BU3HAYEHi KOPUCTYBaAYEM KIacwu.

BukIuK 1HTEepIipeTaTopa

Akwo iHTepnpeTatop MoBM  [laiTOH  BCTAHOBMEHO, WMOro  MiCLE3HaxXOMXKEHHSIM  3a3BuU4al
€ /usr/local/bin/python. Akuio aopatn /usr/local/bin 00 3MiHHOT 0060MnoHKM

FOHikca PATH (Wwnaxu Ao aunnis WO BMKOHYHOTBCS), TO Le AacTb 3MOry BUKMMKATK iHTepnpeTaTop 3a
AOMNOMOrolo KoMaHau

python

Micue, ge xuBe iHTepnpeTtaTop, Moxe OyTn 3agaHe nig yac iHcTangauil. AKWo BW He neBHi, ae




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.05-
Kutomupcebka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA» 05.01/125.001/BK5.1
moJiitexHika Cucrema ynpasJiiHHg sikicTio Bianosigae JICTY I1SO 9001:2015 -2020
Exsemnaap Ne 1 Apk 88/ 4

3HaxXoOUTbCS BMKOHYyBaHMW oann [anToH, TO BUKOHaMTE KOMaHAy: which python abo 3anutante
MicLeBOro rypy 4sm cucteMHoro agmidictpatopa (/usr/local/python, Hanpuknag, € nonynsipHO
anbTepHaTUBOM)).

Beig cumBony ‘"kiHeub anmna" (Control-D Ha Unix, Control-z Ha Windows) 3mycuTb

iHTepnpeTaTop BUNTK 3i CTaTyCOM HYIlb. Akwo ue He npauroe, 3arninTmn iHTepnpeTaTop MOXHa 3a
OOMNOMOrIoK Taknx KOMaHAa:

import sys; sys.exit ()
A 4acTo npocto

exit ()

PepnaryBaHHA psigka B iHTepripeTaTopi 3aranomM He ayxe cknagHe. Ha HOHikci Ton, XTO BCTaHOBWB
iHTepnpeTaTop, Mir Takox gogatu niaTpmumky 6ibniotekn GNU gns 3untyBaHHa pagka (GNU readline
library), koTpa Hagae WupLLi MOXNMBOCTI iIHTEPAKTUBHOIO pefaryBaHHA Ta nam'stae iCTopito KOMaHA.
UM He HanwBMaLwunm cnocib nepesipuTH, Y1 MOXIMBE pefaryBaHHs psgka — ue BBEAEHHSA Control-
P Bigpasy nicng 3anycky iHTepnpeTatopa. AKWO BM 4YyeTe rygoK, TO pefaryBaHHs psaka gie;
avB. JogaTok A ons goknagHiwoi iHdpopmauii. Akwo X Hivoro He Bigbynocsi abo "P" BuBeOeHo Ha
KOHCOMb, TO UdA OYHKUIA HeOOCTynHa; BM 3MOXeTe BUAanATW nonepenHi CMMBOMM Nvwe OOWH 3a
OLHUM.

IHTepnpeTaTop Adie noaibHo 0o 06onoHkM HOHiKca: AKLWO MOro BUKIMKAHO i3 cTaHAAPTHUM BUBOAOM
nig'edHaHuM 40 TepMiHarny, KOMaHau 34UTYIOTBCH | BUKOHYIOTBCA Y [iarnoroBOMy Pexmmi, SKLLO X A0oro
BUKMMKAHO 3 aprymMeHTOM, L0 € HasBow awnna, abo X ann 3agaHo $K CTaHOapTHUA BBIA,
iHTEpnpeTaTop 34MTYE | BUKOHYE CKpuUnm 3 Liboro canna.

[HWwMi cnocib6 3anycky iHTepnpetatopa — uUe "python -c "xomawna" [aprymenT] ...", WO
BUKOHYE [ii, 3adaHi KomMaHaow, nodibHO 0 Toro, Sk Aie onuis 060MOoHKU -c. ToMy WO iHCTPYKUIl
MarToHa YacTo MicTATb NPOGINM Ta iHWI creuianbHi (3 NnepcnekTBn 0OONMOHKM) CUMBONN, HalKpalle
B3ATWN KOMaHOy B NOABINHI Nanku.

Cnig 3ayBaxkuTu, LLO iCHYE pi3HMUS MK "python odamn" i "python <« odain". B ocTaHbOMy BUNagKy
BUKIMUKM TaknX (PYHKLIN K input () | raw_input (), cnpobyoTb 3uutaTy BBIA 3 darna. Ockinbku

napcep yxe MOBHICTIO 3unmTaB pamn we A0 TOro, SK Mnoyanocs BMKOHAHHA nporpamy, To cama
nporpamMa Bigpasy X oTpumae KiHeub dhanna. Y nonepegHboMy > Bunagky (i ue y 6inbLliocTi Bunagkis
came Te, WO NOTPIOGHO), Ui GyHKLIT OTpMMaloTb BBiA4 3 TOro danna 4y NpUcTporo, Wwo nig'egHaHuin oo
CTaHOapTHOro BBOAY iHTeprnpeTaTopa.

Konu BUKOpPUCTOBYETLCSA oain 3i CKPUNTOM, iHKONM ByBae NOTPIOHO po3noyaTy 4iarnoroBuin PeXXum no
3akKiH4YeHHi nporpamu. Lle moxxHa 3pobutn 3a gonomoroto onuii -i nepen ckpuntoM. (3 HaBeLeHUX BULLE
NPUYYH Uer MeTo He A€, KOMW CKPUNT 34MTaHO 3i CTaHAapTHOro BBOAY).

NMepepaya aprymeHTiB

AKWo HasBa CKpUNTY i 4OAATKOBI apryMeHTW BigoMi iHTepnpeTaTopy, TO BOHU MOXYTb OyTK OoTpuUMaHi
BCepeauHi CKpUMTY i3 CMCTEMHOI 3MIHHOI sys.argv, KOTpa sBnsie cobo cnucok psaakie. [JoBxuHa

CMNCKY — NPUHANMHI OMH eNTEMEHT; SKLLO X Hi CKPpUNTY, aHi apryMeHTiB He NoAdaHo, sys.argv[0] €
NOPOXHIM pAaKOM. AKLLO Ha3Ba cKpunTa 3agaHa sk '-'(Lo o3Havyae cTaHgapTHWIA BBIf), TO BiAMOBIAHO
i sys.argv[0] Mae 3HaA4YeHHHA '-'. HAKWO BUMKOPUCTAHO  KMKY  KOMaHOHOrO  psigka -c,




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.05-
Kutomupcebka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA» 05.01/125.001/BK5.1
moJiitexHika Cucrema ynpasJiiHHg sikicTio Bianosigae JICTY I1SO 9001:2015 -2020
Exsemnaap Ne 1 Apk 88/5

TO sys.argv[0] OTpuMye '-c'. AKWO BMKOPUCTAHO -m MOIymnb, sys.argv[0] OTPUMYE MOBHY
Ha3By 3agaHoro moaynsi. Onuii, 3agaHi nicna -c xomarma abo -m momyss HE BUKOPUCTOBYHOTHCHA
iHTepnpeTaTopoM, a 3anuLIaTbCA Y sys.argv OS89 ONpaLoBaHHS KOMaHOOK Y1 MOOYIIEM.

LdianoroBun pexum

Konu komaHau 34nTyoTbCAa 3 TepMiHany, iHTepnpeTaTop npauoe y Tak 3BaHOMY iariloroBOMY PEXUMI.
Y UbOMY pPEXUMi KOXEH PSAOK NMOYMHAETLCHA FOMOBHUM 3anpoLUeHHsM A0 BBoAy, 34e6inbLioro Tpu
3Haky "Ginbwe" (" >»>>"); AN NPOAOBXEHHSA BBOAY PAAOK NOYMHAETLCA BTOPUHHMM 3arpoLUeHHAM 0O

BBOAY, 3a3Buyan Tpu kpanku (" ... "). IHTepnpeTaTtop BUBOAUTL KOPOTEHBLKE BiTaHHS, LLO CKNagaeTbCs
3 HOMepa Bepcil Ta aBTOPCbKUX MpaB:

python
Python 1.5.2b2 (#1, Feb 28 1999, 00:02:06) [GCC 2.8.1] on sunosb
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam

MpoooBxeHHs BBOA4Y NOTPIGHO npwu BBOAI GaraTopsaKOBOI KOHCTPYKLUil. Po3rnsHeMO Sk npuknag
KOHCTPYKLit0 3 if:

>>>the world is flat = 1
>>>if the world is flat:

print "JueBucp He BHnamm!"

InByCcb He BHnamm!

[HTepIIpeTaTop 1 OTO CEPENOBUIIIE

O6pobka nomunok

Axwo Tpanunack noMusika, iHTepnpeTaTtop BUAAE MNOBIAOMITEHHS MPO MOMUIIKY Pa3OM 3 CTaHOM CTEKY.
B pianoroBomy pexumi BiH NOBEPTAETLCA OO FOMOBHOMO 3anpolleHHs A0 BBoAy. AKwo Aadi 6yno
oTpuMaHo 3 ¢harna, iHTepnpeTaTop BUNAE 3 HEHYNbOBUM CTATyCOM MiCns TOro, K BUBEAE faHi cTeka.
(BMHATKN, WO KOHTPOMIOKTLCSA OMNEpaTopoM except Yy KOHCTPYKUIT try Y LbOMY KOHTEKCTi He
BBaXKalOTbCsl nMoMunkamum). Okpemi MOMUNKM € 6e3yMOBHO paTarlbHUMM i TOMY 3yMOBIIOOTbL BUXiA
nporpamu 3 HEHyrbOBMM CTaTycoM. YCi MOBIZOMIIEHHS NMPO MOMWMKN BUBOASATLCS Ha CTaHO4APTHUN
noTik BMBOAY MOMWMOK (stderr). HopmanbHuiA BMBIO 3 KOMaHZA, WO BUKOHYKOTbCS, NOAAETLCA Ha
CTaH4apTHUNM BUBIA,.

Akwo BBECTU CUMBOI nepepunBaHHA (3a33|/|qa|7| Control-C 4K DEL) Yy BiOMOBiAb Ha rOfIOBHE 4K

BTOPWHHE 3arpoLLeHHs 4O BBOAY, BeCb BBig Oyae NpoirHopoBaHO 1 iHTepnpeTaTop NOBEPHETLCS A0
rofloBOro 3anpolleHHsa o Beogy. (Liboro moxe He cTtatuca yepes neBHy npobrnemy i3 nakyHkom GNU
Readline). Akwo BBECTN CMMBON NepepuBaHHSA Mig 4Yac BUKOHAHHA SIKOICb KOMaHAM, TO YTBOPUTbLCS
BMHATOK "nepepuBaHHs KnagiaTypok" (KeyboardInterrupt ), SKMA MOXHA BriiMatu 3a LOMNOMOrO

KOHCTPYKLUIT try .

BukoHaHHA ckpunTiB Ha moBi Python

Ha HOHikc-nogibHux cuctemax ckpunTu, Hanucadi Ha ManToHi, MoXyTb BUKOHyBaTUCA ©e3nocepeaHbo,
SIK CKpMNTN 0OOMOHKK, SKLLO A0AATH PSOOK




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.05-
Kutomupcebka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA» 05.01/125.001/BK5.1
moJiitexHika Cucrema ynpasJiiHHg sikicTio Bianosigae JICTY I1SO 9001:2015 -2020
Exsemnaap Ne 1 Apk 88/ 6

#! /usr/bin/env python

(MpunyckaeTbCs, WO 3a TiE agpecolo BCTAHOBMEHUIM iHTepnpeTaTtop) Ha nodaTtky cKpunTa i 3agaTtu
BMKOHYBaHMM cTaTyc Ans chamna. "#!" noBuHHI OyTn nepwvMu gBoma cumBonamu danna. Ha
OKpEMUX CUCTEMAx Len Nepluni psiaoK MOBUMHEH 3aKiHYMTUCH HOHIKCOBMM CUMBOSIOM KiHUA psaka
("\n"), a He makiHToweBuUM ("\r") 4n BiHOOBCHUM ("\r\n"). 3ayBaxTe, WO cumBon "#" y MOBI

[ManToH 03Ha4Yae No4YaTok KOMEHTaps.

dainy MoxHa HagaTu BUKOHYBaHOIO CTaTycy 3a AOMNOMOroK KOMaHAN chmod :

S chmod +x myscript.py

KooyBaHHA oxepena

dann, wo MicTuTe nporpamy, HanucaHy Ha [ManToHi, Moxe GyTn CTBOPEHUN Ha OCHOBI KOAYBaHHS
BigmiHHoro Big ASCII. Harnkpawui cnocib Bkaszatu kogyBaHHA — Lie Jo4aTu creulianbHUM KoMeHTap
Bigpasy nicnsa psgka 3" #! "

# -*- coding: xomyBaHHS —*-

3aBOoskM Ui geknapauii  yci cumBonu  mkepena OyayTb iHTepnpeToBaHi sk 3akodoBaHi Y
BKasaHOMy KoOygaHHI. TakOX Le YMOXIMBIIOE 3adaHHsa 3HadeHb B HOHikoai 3a [onomororo
3a3HadeHoro kogyBaHHs. CnMCOK MOXNUBMX KOQyBaHb MOXHa 3HanTu y Python Library Reference, nig
po3ainom codecs.

AKLLO BaL TEKCTOBUI pefakTop fo3Bonse 3bepiratv hannu y kogyeaHHi UTF-8 3 nputamaHHo nomy
nosHa4vkoto nopsaky Gantie (byte order mark aéo BOM), To BU MOxeTe BUKOPUCTOBYBATU il 3aMiCTb
BMLLEe3ragaHoi aeknapadii. IHTerpoBaHe cepegoBuLle Anst po3podku nporpam Ha MantoHi (IDLE) mae
Lo BNacTUBICTb, SKLLO 3agaHo Options/General/Default Source Encoding/UTF-8.
(Onuii/3arancHe/CtaHgapTHe koayBaHHA mxepena/UTF-8) Cnig 3ayBaxuTu, WO CcTapiwi Bepcil
MantoHa (2.2 i paHiwi) He po3ymiloTb L€l MO3HaYKK, He po3yMie Ti 1 onepauinHa cuctema y annax 3
RE 2

KogyBanHsa UTF-8 (3agaHe yepe3 mignuc 4v geknapadito) AO03BOMSE BUKOPUCTOBYBATU NEpEeBakHY
OinbliCTb MOB CBiTY OOHOYACHO $IK Yy KOMEHTapsX, TaK i Ans 3adaHHs pPsSAKOBMX KOHCTaHT.
BukopuctaHHa cumBorniB, Wo He HanexaTb 0o ASCII, y ineHTudikaTopax He gosBonsetbcs. o6
BigoOpasnTL Ui CUMBONM HaNeXHMM YMHOM Ball pefakTop NOBMHEH PO3Mi3HaTH, Lo dhann 3akogoBaHO
B UTF-8, Ta BMKOpuCTOBYBaTK WWIPUAT, 34aTHMIA BigobpasnTn BCi CMMBONK dharina.

CrapToBi channu gnsa gianoroBoro pexumy

Konn Bu BukopuctoByeTe [lanToH y AianoroBomy pexumi, 4acTto MnoTpiOHO BMKOHYBATU MNEBHI
CTaHOAPTHI KOMaHAM KOXHOIo pasy, KOnu BKIHOYEHO iHTepnpeTaTop. Liboro moxHa O0CArTv LUNSXoM
3ajaHHe 3MiHHOI cepefoBMLla PYTHONSTARTUP, fika BKadye Ha dann 3 noTpibHMMKU CTapTOBUMM

KomaHgamu. Lle cxoxke Ha BUKOPUCTaHHS panna .profile B obonoHkax KOHikca.

Llen dhann 3unmTyeTbCs nuwie B AiaroroBOMy CeaHci, a He Togi, Konu [ManToH BUKOHYE KOMaHAW 3i
CKpUMTY, UM KON /dev/tty SIBHO 3a4aHO sIK MXKEpeno YCix komaHg (B yCbOMy iHLWOMY LEel ceaHcC
nodibHun po pgianorooro). Llen cain BUKOHYETBCS Y TOMY XX IMEHHOMY NPOCTOpi, A€ i BCi iHLWi
pianoroBi komaHau. TakMMm 4YMHOM, OO'€KTM, IMNOPTOBAHI Ta BW3HAYEHHI Y HBOMY, MOXYTb
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BMKOPUCTOBYBaTUCA Ge3nocepeaHbo Mig Yac AiarnoroBoro ceaHcy. Y uUbOMy haini TakoX MOXMIMBO
3MMMTMCMMBOHMBBOﬂy sys.psl Ta sys.ps2.

AKWo NoTpibHO 3unTaTM JOLATKOBI CTApPTOBI hanm 3 NOTOYHOrO Katanory, TO LbOro MoXHa AOCArTU
3a JONOMOroK KoAy Ha 3pasokK

if os.path.isfile('.pythonrc.py'):
execfile('.pythonrc.py"')

Akwo ctapToBUN harn NOTPIGHO BMKOPUCTATKM Y CKPUMTI, TO LA Ais NOBUHHA OyTW IBHO BKa3aHa:

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename) :

execfile (filename)

[TomiepeHi 3ayBa>keHHS

Y nogaHux HWX4Ye NprKnagax BBi4 Ta BUBIL PO3PI3HAIOTECH 3a OMNOMOIOK NPUCYTHOCTI YN BiACYTHOCTI
3anpoweHb go seogy (">>> "Ta " "): Wwob noBTOPUTW NpUKNad, cnig BBECTU TEKCT MiCnsa Toro, sik

3'9BUTbCA 3anpolleHHsA. Psagku 6e3 3anpolleHHs - Le BUMBiO 3 iHTepripeTaTopa. 3ayBaxTe, Lo
BTOPWHHE 3anpolleHHA Ge3 XOAHOro TeKCTy oO3Hayae, Wo Tpeba BBeCTM MNOPOXHiM padok. Lle
BUKOPUCTOBYETLCA B GaraTopsAaKOBUX KOMaHOax.

Barato npuknagis y uboMy MigPYYHUKY, BKITOYHO 3 TUMW, SIKi BUKOHYIOTb B AianoroBoMYy peXxumi,
MIiCTATb kKomeHTapi. KomeHTapi y NanToHi nounHatoTbes cumsonom "gies" ("#") i npogoBxyroTbca A0
KiHUA psigka. KomeHTap Moxe 3'aBUTUCS Ha noyaTKy psaka, nicns npobiny um koay, ane He BcepenuHi
pAOKoBOI KOHCTaHTW. [lie3 BCcepeauHi psiAKOBOT KOHCTAHTN — 3BMYANHICIHBKUA CUMBOJT.

Okpewmi npuknaaw:

# e mepumi KOMEHTApP
SPAM = 1 # a e mpyruy KOMEeHTap
# ... a e Tperin!

STRING = "# A 11e — He KOMeHTap."

Python sk kanbKyaaTOp

Cnpobyirmo fekinbka npocTux komaHg Ha lManToHi. 3anycTiTb iHTepnpeTaTop i 4oYeKanTecs rofloBHOro
3anpoLUeHHs ">>> ",

Yucna

IHTepnpeTaTop Ai€ Ik NPOCTUI KanbKynaTop: BM BBOOUTE BMpa3 i oTpumyeTe pesyrnbTat. CUHTakcuc
MaTeMaTU4YHMX BMPa3iB 4OCUTb TPaAMUINHUIA: onepaTtopu +, -, *, / Ail0Tb 9K i B BINbLIOCTI iHWKWX

MoB, Hanpwuknag, Pascal um C. [Jy>Xkn MOXyTb BUKOPUCTOBYBATUCA AN rpynyBaHHA. Hanpuknag;
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>>> 242
4
>>> # Ile — KOMEHTAap
2+2
4
>>> 242 # 1 11e KOMeHTap, Ha OOHOMY PSOKYy 3 KOIOM
4
>>> (50-5%6) /4
5
>>> # IijleHHsS I[1JIMX YMCeJl NOBEePTAaE HIWXHI IL[1JIO0UMCEJIEHY BeJmumHy (floor):
7/3
2
>>> 7/-3
-3
MomibHo po C, 3Hak piBHOCTI ("=") CNyXUTb ANS MPUCBOEHHS 3HAYEHHS 3MiHHIA. PesynbTar

NPUCBOEHHA HE BUBOOUTbLCA:

>>>

shyryna = 20

>>> vysota = 5*9

>>>
900

shyryna * vysota

3HaueHHs1 MOXke ByTK NPUCBOEHA KifTbKOM 3MiHHUM OHOYaCHO:

>>>

>>>

>>>

>>>

[MoBHICTIO MiATPUMYKOTBCS 4Mcna 3 MfaBalyol Kpankow; onepaTopu  3i

x =y =12z=0+# x, y Ta z HOpiBHOOTE HYJIO

3MilLAHMMM  TUNaMu

KOMMOHEHTIB nepeTBOpPOTb LLiNTOYMCNOBI KOMMOHEHTM HA KOMMOHEHTU 3 N1aBak4oto Kpankoto:

>>>
7.5
>>>
3.5

KomMnnekcHi umcna TakoX NigTPUMYKTbCA. YSABHI KOMMOHEHTW 3adarTbCs CydikCoM

3 % 3.75 / 1.5

7.0 / 2

" un "J"

KomnnekcHi yucna 3 HEHYINbOBUM pealribHUM KOMIMOHEHTOM MULLYTbCA AK " (peanvHe + yasHe]) ",




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.05-
Kutomupcebka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA» 05.01/125.001/BK5.1
moJiitexHika Cucrema ynpasJiiHHg sikicTio Bianosigae JICTY I1SO 9001:2015 -2020
Exsemnaap Ne 1 Apk 88/ 9

abo 3agarTbesa vYepes PyHKUi " complex (re, im)

>>> 13 * 1J

(-1+07)

>>> 19 * complex (0,1)
(-1+07)

>>> 3+13%*3

(3+37)

>>> (3+173)*3

(9+37)

>>> (14273)/ (1+173)
(1.5+0.573)

KomnnekcHi yncna 3aBxgu BMpaXXarTbCA ABOMa YMClamMun 3 nnaBaro4oro Kpankow, pealibHOK i YABHOIO
YaCcTUHaMn. |.|.||O6 oTpumMaTtu i HYaCTUHN 3 YABHOIO vyucna Z, cnig
BUKOPUCTOBYBATU z.real Ta z.imag.

>>> a=1.5+0.57
>>> a.real

1.5

>>> a.imag

0.5

QOyHKUIT nepeBefeHHsa y LiNni yMcna Ta ynucna 3 nnaBaryo Kpankow (float (), int () Ta long() )

He npauooTb i3 KOMMEKCHUMU YucramMy, TOMY LLO He iCHye MpaBMIIbHOro MeTody NepeTBOPEHHS
KOMMNMeKCHoOro 4yucna B fgiicHe. Cnig BUKOPUCTOBYBATU abs (z) , WOG OTpumaTtu HOro abCoTHY

BENWYMHY (Y BUrMsSAI YMcna 3 NiaBatoyoro Kpankow) Y z.real LWOO OTpUMaTH peanbHy YacTuHy.

>>> a=3.0+4.0]
>>> float (a)
Traceback (most recent call last):
File "stdin", line 1, in ?
TypeError: can't convert complex to float; use abs(z)
>>> a.real
3.0
>>> a.imag
4.0
>>> abs(a) # sgrt(a.real**2 + a.imag**2)
5.0
>>>
Y piaronoBoMy pexumi oCcTaHHi BMBeAeHUI Bupa3s 36epiraeTbCs y 3MiHHIN " ". Tpn BUKOPUCTaHHI
[ManToHa Yy AKOCTi HACTiNbHOro KanbKyInaTopa uda puca geuwlo nonerwye npoaoBXeHHA ob4yncrneHsb:
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>>> tax = 12.5 / 100
100.50

>>> price
>>> price * tax
12.5625

>>> price +
113.0625

>>> round( , 2)
113.06

>>>

Lito 3MiHHY cnig BBaXkaTu Takot, SIKy MOXHa fvLle 34nTyBaTu. FBHE MPUCBOEHHS 11 NEBHOMO 3HAYEHHS
npusBede OO CTBOPEHHSA He3anexHOi JloKasnbHOI 3MiHHOT 3 Takol CaMol Ha3BoO, WO 3aTbMapuTb
BOyOoBaHy 3MiHHYy i3 il YapiBHUMW BrIaCTMBOCTAMM.

Papku

Okpim uncen ManToH MOXe NpauBaTh | 3 paakaMu, siKi MOXyTb 3anMcyBaTUCh Kiflbkoma criocobamm.
BOHM MOXyTb OTOMYBaTUCA O4MHAPHMMW UM NOABIMHUMW Nankamu:

>>> 'spam eggs'

'spam eggs'

>>> 'doesn\'t'
"doesn't"

>>> "doesn't"

"doesn't"

>>> '""Yeg," he said.'
'"Yes," he said.'’

>>> "\"Yes,\" he said."
'"Yes," he said.'’

>>> '""Isn\'t," she said.'

'"Isn\'t," she said.'’

TekcToBI psOKM, MOXYTb 3alMMaTW Kinbka psiakiB. (mpumiTka nepeknagy. Kanambyp multiline string
(baraTopsiakoBUA PSOOK) - Le TeKCTOBa KOHCTaHTa, B SKiA MICTUTLCS Kinbka CUMMBOMIB nepexony Ha
HOBWI PAJOK).

AKWO psaoK 3akiHYyeTbCA cMMBOOM "\", TO HACTYMHWUI PSAOK € NPOOOBXEHHAM NEepPLIOro:;

hello = "lle mocuThk OOBIMM PANOK, WO CkiIamacTbcsa \n\

3 KiJIBKOX PAIK1B TEKCTy, NOIiBHO IO TOro, AK Le poburhca y C.\n\

BayBaxTe, MO IOIATKOB1 mpobinm Ha HOoYaTKy pAOKa TeX paxyoTbcsa."
print hello

Cnig 3a3HaunTy, WO CMMBONU Ha MO3HAYeHHS HOBOro psaka ( \n) NOBUMHHI BYTU NPUCYTHI; Nnepexig Ha
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HOBMI PSAOK, LWO rae 3a "\" He 6epeTbCca A0 yBarn. HaBeaeHui BuLLEe NpuKnazg NOBUHEH BUBECTU Take:

I[[e ODOCUTL IOOBTUM PSIOOK, IO CKJIAOAETLCSH
3 K1JIbKOX pPSOKiB TekcTy, nomibHo mo Toro, gk Le podbureca y C.
3ayBaxTe, MmO IOINATKOB1 mpoBismM Ha NOYaTKYy pPAIKa TEeX PaxyloTbCs.

Ao cTtBopeHO "cupun" (raw) psAoK, MOCMILOBHICTL CUMBOMIB \n HE 3aMIHETLCS CUMMBOJIOM
nepexoay Ha HOBUI psfoK, a 36epiraeTbca OykBanbHO. Takum YMHOM Lier NpuKnaa:

hello = r"lle DOCKUTL HOOBTMM PANOK, WO CKJamaeTbcsa \n\

3 KiJgbKOX PAIKiB TekcTy, NOmi®HO IO TOTO, sSK le podburhbcs y C."
print hello

BMBOOUTb:

e mocuTh HOOBITUM PANOK, WO CKJAZAeTbCS \n\

3 KiJbkKOX pPsaIKiB TekcTy, NOmiBHO mo TOro, AK Le podurhcsa y C.

TakoX psakM MOXYTb OTOYYBaTUCS TpbOMa nankamu: """ Ta ''' . BxuBaHHA cumBona "\" HanpukiHUi
psigka He nNoTpibHe, ane BiH Moxe ByTn BcepeauHi psgka:

print mwirwn
BukOpMCTaHHA: HasBa [ONIII]
-h BMBOIMTL lle [NOB1IOMJIEHHSH

-H Haz3Ba cepsepa CepBep, IO AKOT'O HOTPiOHO N1IOKJIIOUMTUCS

BuBoguTtbCa Takui pesynbTart:

BukOpMCTaHHA: HasBa [ONIII]
-h BMBOIMTL lle [NOB1IOMJIEHHSH

-H Haz3Ba cepsepa CepBep, IO AKOTI'O HNOTPiOHO N1OKJIIOUMTUCS

[HTepnpeTaTop BUMBOAUTbL PSOOK TOYHICIHBKO Tak camo, sIK Moro Oyrno 3agaHo BCEpeauHi Nanok, npu
LbOMY BCi CreLianbHi CMMBOMM MOXYTb 3aaBaTuUCs 3a AOMOMOrOK KOHTPOIbHUX NOCAiJOBHOCTEN, L0
noYMHalTbCsa 3i 3BOPOTHLOI kocoi pucku (\). Psgok ©epeTbcs B MOABINHI Manku, SKWO BCEpeauHi €
OAVHAapHI Nanku i Hemae NoAaBiINHKX, iHakWwe — B oguHapHi nanku. (OnepaTtop print, onucaHun gani,

MOXXe BUKOPUCTOBYBATUCS 41151 BUBOAY PSAKIB 6€3 Nnanok Yn KOHTPONbHUX NOCHIAOBHOCTEN).

KoHkaTeHauis (3'egHaHHsA) psakiB pobuTbCa 3a OOMOMOrOK ornepatopa +, a MOBTOPEHHA — 3a
AOMOMOroH * :

>>> word = 'Help' + 'A'
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>>> word
'HelpA'

>>> 'glt;' + word*5 + '&gt;'
'&1lt;HelpAHelpAHelpAHelpAHelpA&gt; '

[Bi CMMBOMbHI KOHCTaHTW, BUPaXKEHi psakaMy, aBTOMaTUYHO 3'€QHYHOTbCS, AKLLO BOHW PO3TaLlOBaHi
nopy4. Y HaBeAeHOMY BULLE MpUKIa4i NEpPLUNn pagok Moxe OyTu HanucaHunm ik "word = 'Help'

'a'". Lle npautoe nuiie 3 ABOMa CUMBOMbHMMM KOHCTaAHTaMM, a He 3 Oyab-AKMMU Bupasamu, Lo
MOBEpPTalTb SK Pe3ynbTaT psaKu:

>>> 'str' 'ing' # &lt;- T'apasng

'string'
>>> 'str'.strip() + 'ing' # &lt;- I'apasn
'string'
>>> 'str'.strip() 'ing' # &lt;- A e He TOAUTLCS
File "&lt;stdin&gt;", line 1, in ?

'str'.strip() 'ing'

SyntaxError: invalid syntax

Pagkun moxyTb iHOekcyBaTuch. Ak i B C nepwmn cumeon pagka mae ingekc 0. OkpeMoro cMMBObHOIO
TUNY He iCHYye; CMMBONT — L€ MPOCTO PSOOK AOBXWHOW B oavH cumBon. [MogibHo go moBwm Icon,
YacTMHM PAOKIB MOXYTb MO3HaYaTMCA 3a OOMOMOroH OBOX iHOEKCIB, po3dineHux ABOKpankot. Taka
onepauis HasnBaeTbCs 3Pi3.

>>> word[4]
A

>>> word[0:2]
"He'

>>> word[2:4]

] lpl
[Mponyck nepLuoro iHAeKCy PiBHO3HAYHUI HYIO, @ NPONYCK OCTaHbOro - JOBXWHI PsaKa.

>>> word[:2] # Iepmi ABa CHMMBOJIA
lHel
>>> word([2:] # Yci cuMBOMIM, KpIM Hepmmx IOBOX

llpAl

Ha Biaminy Big C, psgku y lNMaiToHi He MOXyTb OyTu 3MiHeHi. [IPUCBOEHHA 3HAYEHHS IHOEKCOBaHil
noauuii psaka Npu3BogMTb 40 NOMUIKN:

>>> word[0] = 'x'
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Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?
TypeError: object doesn't support item assignment
>>> word[:1] = 'Splat'
Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?

TypeError: object doesn't support slice assignment

HaTomicTb CTBOpEHHs1 HOBOIoO psigKka 3a 4ONOMOIO iHOEKCOBAHNX ENEMEHTIB LUBMAKE N eheKTUBHE:

>>> 'x' + word[1l:]
'xelpA’

>>> 'Splat' + word([4]
'SplatA’

Ocb kopucHa iHBapiaHTHa onepauis, e s[:i] + s[i:] OOPIBHIOE s

>>> word[:2] + word[2:]
'HelpA'
>>> word[:3] + word[3:]

'HelpA'

HenpaBurnbHa iHOEKcauis YacTUH pagka He Npu3BOAMTb [0 NMOMWIKM NpU 3pi3ax: 3aBefMKUn iHOeKC
3aMIHIOETBCS Ha LOBXWHY psgka, a SKWO BEPXHIN iHOEKC OiNblunA 3a HWXHIA, TO YTBOPHETLCSH
NMOPOXKHIV PALOK:

>>> word[1:100]
'elpA'
>>> word[10:]

>>> word[2:1]

Ao iHOeKeK Bi4'€MHI, Bignik NOYMHAETLCS 3 KiHUA psaka. Hanpuknag:

>>> word[-1] # OcTaHHIM CHUMBOJI

’A’

>>> word[-2] # I[epemocTaHHIN CHUMBOJI
’p’

>>> word[-2:] # JIBa OCTaAHHI CHMBOJIU
’pA’

>>> word[:-2] # Yci, okpiM OBOX OCTAaHH1X CHMMBOJIIB
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'Hel'

3ayBaxTe, Wwo -0 ue Te came, wo 1 0:

>>> word[-0] # ( -0 mopiBHie 0)
'H'

3aBenuiki Big'eMHi iHOEKCU aBTOMATUYHO CKOPOYYIOTBCH Y 3pisax, ane ue He npautoe And oguHapHuX
iHOEKCIB (ans OKPeMUX CUMBOJTIB):

>>> word[-100:]

'"HelpA'

>>> word[-10] # mommika

Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?

IndexError: string index out of range

Harikpawmin crnocib 3anam'atati, Sk Npauloe iHOekcauis psiakiB, e yaBuTH, WO iHAEKCUM BKa3ylTb Ha
no3uuito Mi>k cumBonamn, ge niBun kpan mae iHaekc 0. Toai npaBum Kpanm psagka LOOBXMHOK
B N CMMBOSIB Ma€ iHOEKC N, Hanpuknaga:

Hell |[plA

0 1/2/3|4

Mepwun pag yicen gae nosudii ingekcie Big 0 oo 5, a gpyrun - BiANOBIgHI Big'eMHi iHOekcn. YacTnHa
psgka Bifg i 4O | CKNagaeTbCs 3 YCiX CUMBOISIIB, pO3TaLLOBaHMX MiDK KpasMu, LLO NO3HAYeHi sk i T1a j.

Ona popaTtHix iHOEKCiB, OOBXMHA 4YacTMHM psigka [OOPIBHIOE pi3HMUI iHOEKCiB (skwo obuasa
3Haxo4ATbCA B JOMYCTUMMX Mexax). Hanpuknag, 0oBXnHA word[1:3] [OPIBHIOE 2.

BMoOHTOBaHa hyHKUist len () MOBepTae AOBXWUHY paaka:

>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

Psaakm y koayBaHHi Unicode

MoumHatoun 3 Bepcii 2.0, NanToH mMae HOBUM TMN AaHuMX Ons 36epiraHHA TEKCTY: HOHIKOO4OBUIA
ob'ekt. BiH moxe BukopucTtoByBaTUCA Ans 30epiraHHa Ta o6pobku gaHmx y Unicode (awms. [1]) i
Aobpe iHTerpyeTbCa 3 iCHYHUYMMU PSAKOBMMK O6'ekTamMum Ta 34iMCHIOE aBTOMAaTUYHY KOHBEPCIO 3a
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notpe6oto.

lMepeBara kogyBaHHsA Unicode nonsrae B TOMy, WO BOHO BU3HAYa€e €AVHY OpauHaribHY BENUYUHY
AN KOXHOro cumBosnia y Oydb-sikii MUCbMOBIA CUCTEMI Cy4aCHUX 4YM AaBHiX MoOB. [1o uUbOro
icHyBano nuwe 256 opauHanbHUX BENWYUH AN NMO3HAYEHHsT CUMBOMIB i TeKCT 34ebinbLioro
npuB'aA3yBaBCH 0O KOAYBaHHS, WO NOEQHYBANo opaAnHarbHi BENNYMHM 3 cMMBOnamu andasity. Lle
NPU3BOOUIIO OO0 YUCIIEHHUX HEMOPO3yMiHb, OCOOMMBO Mpu iHTepHauioHani3auii (uen TepMmiH

TpaguuiiHO Mo3HavaetTbca Ak "ilsn" -- "i" + 18 cumBoOniB nocepeauHi + "n") nporpamHoro

3abesneyveHHs. Lis npobnema BupiweHa B kogyBaHHi Unicode, Ae ogHa kogoBa CTOpiHKA onucye
BCi CKpUMTMW.

CTBOpEHHS HOHIKOOO0BUX psakKiB y [ManiToHI Take X NpPocTe, siK i CTBOPEHHS 3BMYAHUX PAOKIB:

>>> u'Hello World !'
u'Hello World !'

ManeHbkuii cumBon "u" nepeg nankamu O3Hadae, WO 3a4aeTbCs HOHIKOOOBUM paaok. 3agaHHSA
crneuianbHUX CMMBOSIB Y psaKy mMoxe 6yTn 3po6reHo 3a AOMOMOrol HOHIKOAOBUX KOHTPOSbHUX
nocnigosHocten (Unicode-Escape encoding) moBu [lanToH, SK uUe MNOKasaHO Yy HaCTyMHOMY
npuknagi:

>>> u'Hello\u0020World !'
u'Hello World !'

KoHTponbHa nocnigoBHICTb \u0020 BKadye, WO Y 3adaHii nosuuii noBMHeH OyTn BCTaBMNEHWN
CMMBON, WO Mae opanHanbHy BennyunHy 0x0020 (npobin).

[HWi crmBONKM IHTEPNPETYIOTLCA Yepe3 MNpaAMe BUKOPUCTAHHSA iXHIX OpAMHANbHUX BEMUYMH HK
opOvHanbHMX BennuuH kogyBaHHs Unicode. Akwo Bawi OykBanbHi BeNMMYMHM 3agaHo 3a
AornomMoror koayBaHHs Latin-1, Lo BMKOPUCTOBYETLCA Yy BaratboX 3axigHWX KpaiHax, To Ans Bac
nepui 256 cumBonis kogyBaHHsA Unicode Ti cami, wo 1 256 cumBonis kogyBaHHs Latin-1.

MomibHo Ao 3BMYAHMX pAOKIB, IOHIKOAOBI PAAKM MOXYTb 3a4aBaTuCs Y CUPOMY pexunmi. [ns uboro
cnig gogaty npedike 'ur' nepea BiOKPUTTAM nanok ans Toro, wob MNanTtoH BukopuctoByBas "cupe”
KOOyBaHS OHIKOOOBUX KOHTPOMbHUX nocnigoBHocten (Raw-Unicode-Escape encoding). [Mpu
LbOMY NepeBefeHHs MOCIiAOBHOCTEN \uXXXX Y IOHIKOAOBI CMMBONM BiabygeTbcs nuwe Topi,

KOnu ManeHbKin nitepi 'u' nepeaye HenapHa KinbKiCTb 3BOPOTHIX CKICHNX pUCOK ().

>>> ur'Hello\u0020World !'
u'Hello World !’

>>> ur'Hello\\u0020World !'
u'Hello\\\\u0020World !’

Cwupuii pexxmm HaMKOPWUCHILLWIA, KON NOTPIOHO BBECTM GaraTto 3BOPOTHIX CKICHUX PUCOK, LLO MOXe
ByTn HeobXigHO y perynspHux Bupasax.

OkpiM umMx cTaHOapTHUX KoadyBaHb, [MaWToH Mae 6arato iHWuX cnocobiB Ana CTBOPEHHS
IOHIKOZOBMX PSKIB HA OCHOBI NEBHOMO BIJOMOIrO KOAYBaHHS.

BbynoBaHa (yHKUiS unicode () Hagae AOCTyn OO BCIX 3apeeCTPOBaHMX HHIKOOOBUX KOOEKIB
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(codec < "COders and DECoders"). Cepep HalBigoMilLMX KogyBaHb, WO MOXYTb KOHBEPTYBaTUCSA
unmn kogekamu - Latin-1, ASCII, UTF-8, Ta UTF-16. OcTaHHi ABa — KoAyBaHHS 3MiHHOI JOBXUHN,
Lo 30epiratoTb HOHIKO4OBI CMMBOMM B OOHOMY 4K Oinblie OarnTax. TunoBe KOAyBaHHA — L€
3pe6inbworo ASCII, wo gossonse nuwe cumnonu Big 0 oo 127 i Bugae noMunky, KOnm 3aHaxoanTb
iHWi cumBonun. Konu toHIKogoBui psiaok BUBOAUTBCS Ha CTaHO4ApPTHUM BUBIA, 3anucyeTbes y doann
UM KOHBEPTYETbCS 3a [OOMOMOIOK str (), TO KOHBEpPCiA BiaOyBaeTbCa 3a AOMOMOIOH LibOro

CTaHOapTHOro KogyBaHHA.

>>> u"abc"
u'abc!
>>> str(u"abc")

abc
>>> u"&auml; &ouml; &uuml; "
u'\xed4\xf6\xfc'
>>> str(u"&auml; &ouml; &uuml; ")
Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?
UnicodeEncodeError: 'ascii' codec can't encode characters in position 0-2:

ordinal not in range (128)

[nsa KOHBepCIi IOHIKOOOBUX PSAKIB Y BOCbMUBITOBI 3@ JOMOMOrOK MEBHOr0 KOAYBaHHS, HOHIKOAOBI
06'eKTM MaloTb cneuianbHUM MeTof encode () , WO OTPUMYE Ha3BY KOOYBAHHA SK aprymMeHT.

baxkaHo BXuBaTN ManeHbKi NiTepyn Ha NO3HaYEeHHSA KOAYyBaHHS.

>>> u"g&auml; &ouml; &uuml; " .encode ('utf-8")
'"\xc3\xad\xc3\xb6\xc3\xbc'

AKWo BM MaeTe AaHi y NEBHOMY KOAYBaHHI i XoueTe yTBOPUTM 3 HUX BiAMOBIOHUN HOHIKOAOBMWI
pAOoK, TO MOXeTe BMKOPUCTOBYBAaTU (PYHKLiO unicode (), UMW OPYrUiA apryMeHT € Ha3BO

KOA4YyBaHHA.

>>> unicode ('\xec3\xa4\xc3\xb6\xc3\xbc', 'utf-8')
u'\xed\x£f6\x£fc'

Cnuckm

ManToH 3Hae kKinbka cknadHux TUMIB OaHWX, WO BUKOPUCTOBYIOTbCA AONS FPynyBaHHS 3HAYeHb.
Hanbinblw yHiBepcanbHUM € CrUCOK, WO MOXe OyTu CTBOPEHUM SK MOCNILOBHICTb E€MNEMEHTIB,
pO3A4ineHnx KoMamm i OTOMEHUX MPAMUMU AyXKamu. EnemeHTn cnucky He OGOB'AI3KOBO MOBWHHI
Hanexatu OfHOMY Tuny.

>>> a = ['spam', 'eggs', 100, 1234]
>>> a

['spam', 'eggs', 100, 1234]

MomibHO OO psakiB igekcu cnuckiB nodnHaTbes 3 0. CMCKM MOXYTb MOAINATUCA Ha YacTUHM,
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3'eQHyBaTUCS TOLLO:

>>> a[0]

'spam’

>>> al[3]

1234

>>> al[-2]

100

>>> a[l:-1]

['eggs', 100]

>>> af[:2] + ['bacon', 2*2]
['spam', 'eggs', 'bacon', 4]
>>> 3*a[:3] + ['Boe!"]

['spam', 'eggs', 100, 'spam', 'eggs', 100, 'spam', 'eggs', 100, 'Boe!']

Ha BigmiHy Bifg paakiB, WO € HE3MIHHUMU, iHOUBIQYyanbHWUIA eNTEMEHT CMINCKY MOoXe ByTn 3MiHEHO:

>>> a

['spam', 'eggs', 100, 1234]
>>> af[2] = af[2] + 23

>>> a

['spam', 'eggs', 123, 1234]

lMpr3HayYeHHs HOBMX EfEeMEHTIB YacTuHi CNUCKYy MOXnmBe. Lla onmepauis moxe HaBiTb 3MiHUTU
PO3Mip CMUCKY:

>>> # BaMIHMTKM [HEBHI E€JIEMEHTM:
af[0:2] = [1, 12]
>>> a
[1, 12, 123, 1234]
>>> # BumajuTya €JIEMEHTMH:
af0:2] = []
>>> a
[123, 1234]
>>> # JlomaTiu:
all:1] = ['bletch', 'xyzzy']
>>> a
[123, 'bletch', 'xyzzy', 1234]
>>> al[:0] = a # BcraBuru (Komimo) caMoro cebe Ha HOoYaTKYy
>>> a

[123, 'bletch', 'xyzzy', 1234, 123, 'bletch', 'xyzzy', 1234]

CraHgapTHa OyHKUiS len () TakKoX 3aCTOCOBYETbCS O CMUCKIB:
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>>> len (a)

MOXnMBO TaKOX CTBOPUTM BKNaAEHi CNMCKM (TOBTO CNNCKM, O MICTSTb iHLLI CMMCKK), HAaNpuUKnaga:

>>> p[l].append('xtra') # Jmus. pozgin 5.1

Cnig 3ayBaxutu, WO B OCTaHbOMY MpuKnagi, p[1] i g nocunawTbcs Ta Ton camui ob'ekT! Mun
noBepHeMocs A0 06'ekKmHOI ceMaHmMUKU Ni3Hille.

[lepii KpoKH 40 IpOorpaMyBaHHA

3BnyaniHo, [ManToH MOXe BMKOPUCTOBYBATUCS | [Ofs BUPILEHHS CKNagHiWMX 3agad, aHix
AodaBaHHA [OBOX A0 [AOBOX. 30kpema, MM MornM 6 HanmcaTM noYaTok NOCHiAOBHOCTI yucen
@iboHayyi TaKUM YNHOM:

>>> # upcsia ®i6oHaAUUl :
# cyMa OBOX €JIEMEHTIB BM3HAYAE HACTYIIHMIA:
a, b =0, 1
>>> while b < 10:
print b
a, b =Db, atb

o U w N =B

Llen npuknag intocTpye Kinbka HOBUX BIIAaCTUBOCTEN:
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e Y nepLiomMy psaky € umcneHHe npuceoeHHst (multiple assignment): 3MiHHI 2 Ta b 0gHOYacHO

OTPUMYIOTb HOBI 3Ha4YeHHs1 0 Ta 1. B ocTaHbOMY PsiAKY MU 3HOBY 3yCTpi4YaemMo nopibHe
NPUCBOEHHS, NPY LIbOMY B1pasun, po3TaLlOBaHi NO NpaBy CTOPOHY 3HaKy NMPUCBOEHHS,
obuMCnIoTLCA Nepea TUM K BiabyBaeTbCs NPUCBOEHHS. [TpaBOCTOPOHHI BUpasu
obumMcnoTLCA 3MniBa HanpaBeo.

e Llvkn while BMKOHYETBHCS NOKM yMOBa (TYT: b < 10 ) 3anNULLIAETbCS iCTUHHO. Y aiToHiI, AK i

B C, Oyab-siKka HEHYNbOBE LiNOYMCENbHE 3HAYEHHS € iICTUHHMM, a HyINboBe — XUBHMM. YMOBa
MOXe TakoX OyTU psiAkoM abo CNUCKOM, Ta 11 B3ararni Oyab-akor NOCNigoBHICTO. byab-ake
3HAYEHHS 3 HEHYITbOBOK OOBXMHOK — ICTMHHE, a NycTa NOoCniAOBHICTL — XMbHa. YMOBa,
BMKOpUCTaHa y LbOoMY MpuKnagi, — NpocTe NopiBHAHHA. CTaHAapTHI onepaTopy NOPIBHSAHHSA
NULWYTbCS Tak caMo, K i B C: < (MeHLe Hix), > (binblue HiX), == (QOPIBHIOE), <= (MeHLUe HiX
abo gopiBHOE), >= (BinbLie Hixk abo AOpIBHIOE) i != (He JOPIBHIOE).

e Tino unkny sudingsemscs siocmynamu: y uen cnocid MNanTtoH rpynye iHcTpykuii. Hapasi MantoH
(we!) He mae po3ymHOT cuCTeMK ANs peaaryBaHHs BBOAY, OTXKe Tabynauii ym npobinm
noTpiGHO BBOANTM "BPYYHY" AN KOXHOIO BUAINEHOro paaka. Ha npakTuui cknagHiwi nporpamm
Ha ManToHi CTBOPIOIOTLCA 3a JONOMOroK TEKCTOBOro peAaktopa i BinbLlIiCTb TEKCTOBUX
pefakTopiB Mae NeBHUM MexaHi3M ANs aBTOMaTUYHOrO BUAINEHHS TekcTy. [pu BBOAi 6Gnoky
IHCTPYKLIi y AianoroBomMy pexxumi BiH NOBUHEH 3aKiH4yBaTUCb NyCTUM PSOKOM, 06 no3Havae
3aBepLUeHHs (TOMY LLO iHaKLLe napcep He MOXe BragaTtu, Konu 6yno BBe4eHO OCTaHi psagok).
Cnig 3ayBaxunTy, LLO BCepeauHi NpocToro 6roky, BCi pAaKM NOBUHHI OyTW BUAINEHI 04HaKOBO
KinbKicTio Npobinis (4n Tabynsauin).

e OnepaTtop print BUBOAMTbL 3HAYEHHS NepefaHux Nnomy Bupasis. Paokn BuBoasTbcs 6e3
nanok i Npobin BCTaBMSAETLCSA MiXX OKPEMUMMN eNleMeHTaMM, sIK MOKa3aHo TYT:

>>> 1 = 256*256
>>> print 'BHaueHHa 1 ckiylamae', i

3HaueHHa 1 ckylagmae 65536

KiHueBa koma 03Ha4ae, WO BUBIf, HE 3aKiHYYETLCS HOBUM PSILKOM:

>>> a, b =20, 1

>>> while b < 1000:
print b,
a, b =Db, atb

112 358 13 21 34 55 89 144 233 377 610 987

3ayBaxTe, LIO iHTepnpeTaTop AoAae CMMBOJS HOBOMO psiAka neped TUM, SiKk BUBECTM 3anpoLUeHHs
[10 BBOAY, SIKLLO OCTaHHIi psiAoK He Byno 3aKkpuTo.

Okpim onepartopa while, NPO AKMIA LLOWHO NLINOCH, [1aiTOH 3Ha€E 3BUYaliHI KOHTPOSbHI CTPYKTYPU, LLO
3aCTOCOBYIOTbCS i B iHLUMX MOBax NporpamyBaHHs (xo4a i 3 neBHUMM "BigxuneHHsmn").

Onepatop it

Yn He HalBigOMILIMM TBEpPAXEHHAM € if . [Mpuknaa:

>>> x = int (raw_input ("llpomy BBecTM uUije umciyo: "))
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>>> if x < 0O:
x =0
print "Bipn'emHe umMcJIO 3aMiHeHO Ha HyJb"
elif x == 0:
print 'Hyusp'
elif x == 1:
print 'Omun'
else:

print 'Bijbme'

LISt KOHCTPYKLUiA MOXe MaTh Hyfb abo Binblue YacTuUH elif, YacTUHA else — HEOOOB'A3KOBA.
KntovoBe croBo elif — Le ckopoyeHHd Big "else if" ("iHakwe akwo"), noro ctucna opma 3anobirae
HagMipHOMY BuAiNeHHo npobinamu. MocnigoBHICTb if ... elif ... elif ... € BiANOBIOHNUKOM
onepartopiB switch Ta case, WO 3yCTPiYAOTLCA B iHLLMX MOBaxX NporpamMyBaHHS.

Onepatop for

Onepatop for Yy [1anToHi TPOXM BiOpPI3HAETHCA Big TOro0, 40 AKOro BU MOTM 3BUKHYTH,

BukopucTtoBytoun C abo Pascal. 3amicTb nocTinHoro nepebopy uncen apupmeTnyHOi Nporpecii (aK y
Pascal) 41 HagaHHS KopuCTyBaYeBi MOXITMBOCTI BU3HAYaTU AK KPOK nepebopy (iTepadii), Tak i KiHLeBy
ymoBy (ak y C), onepatop for Yy MoBi [lantoH nepebupae uneHn 6yab-aKkoi NoCnigoBHOCTI (CMINCKY YK
psgka) y nopsiaky IXHbOro B Hivi po3TalwlyBaHHA. Hanpuknaa:

>>> # IJOBXMHM PSAIKIB:
a = ['kir', 'BikHO', 'xOypyasaTu']
>>> for x in a:

print x, len (x)

kiT 3
BikHO 5

xOyprasaTu 8

Moawndikauist YuneHiB nocnigoBHOCTI Mig Yyac nepebopy HebeaneyHa (Le, BlnacHe, MOXe TpanuTucs
nuwe 3i 3MiHIBaHMMMN TUNAMMU, SK, CKaXiMO, CIIMCKK). AKLLO NOTPIHO 3MIHUTW CMIMCOK, L0 B AaHWUI Yac
nepebupaeTtbces, (Hanpuknag, NoABOITU MNEBHI YNeHW), TO ANs UbOro chig nepedvpaT Konito CrnCKy.
CwuHTaKkcuc 3pisiB JO3BOJISIE Lie 3pYYHO poduTH:

>>> for x in a[:]: # 3Bpobury KOmiKo I[1JOT'0 CHOMCKY 3a IJOINOMOI'OK 3pli3I1B

if len(x) &gt; 6: a.insert (0, x)

>>> a

["xOypagaTu', 'kiT', 'BikeHO', 'XOypasTtu']
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PYHKLA range ()

AKLo noTpibHO nepebpaTt NOCMiAOBHICTL YMcen, TO TYT CTaHe B HArofi cTaHaapTHa
dyHKUiA range () . BoHa CTBOPIOE CNUCKK, LWLO MICTATb apudMETUYHI Nporpecii:

>>> range (10)
(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

3apaHe oCTaHHE 3HAYEHHS HIKOMW HE € YaCTUHO CTBOPEHOrO CMUCKY: range (10) CTBOPKE CMUCOK i3

JECATU eNneMeHTIB, AKi BignoBigatTb iHAeKcamM NocnigoBHOCTI AoBXKHOW 10 enemeHTiB. MoXxnmBo
TaKoX 3aaTth No4YaToK CMMCKY iHLUIMM YMCIIOM Ta BKa3aTu iHLWIA KPOK (HaBiTb Big'€MHUIA):

>>> range (5, 10)

(5, 6, 7, 8, 9]

>>> range (0, 10, 3)

[0, 3, 6, 9]

>>> range (-10, -100, -30)
[-10, -40, -70]

LLlo6 nepebpaTty iHaekcH NOCniA0OBHOCTI, Chif, BUKOPUCTOBYBATU (PYHKLII range () Ta len() TakuMm
YNHOM:

>>> a = ['Y', '"Mapiuku', 'e', 'arHAaTKO']
>>> for i in range(len(a)):

print i, afli]

0y
1 Mapiuxm
2 e

3 ATHATKO

OﬂepaTOp break Td continue, KOHCprKLl,iﬂ else Y UMKNAX

Onepatop break, gk i B C, nepepmBae HAnbNmx4nm umkn for 41 while.
TBepOXeHHSA continue, Takox 3ano3unyeHe 3 C, npogoBxye nepebip 3 HACTYNMHOro KPOKY.

LinkniyHi onepaTtopn MOXyTb TaKOX MaTU KOHCTPYKLIiK else, sika BUKOHYETLCH, KONN LMK
3aBepLUYETLCSH BUCHaXEHHAM CNUCKY (Ans for ) abo konv ymoBa nepectae 6yTu iCTUHHOIO

(onsa while), ane He TOAI, KONM LUK 3aKiHYyETLCA MPUMYCOBO, 3a AOMNOMOrol break . HaBeaeHun
HVXYe KO Nokasye, SK ue Aie Ha npuknagi nowyky npocTux YMCer:

>>> for n in range (2, 10):
for x in range (2, n):

if n % x == 0:
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print n, 'mopiBHwoe', x, '*', n/x
break
else:

# My morpammim ciony, 60 HE BHAMIUIA CHIJIBHOI'O MHOXHIKAE

print n, 'mpocte umcio'

IPOCTE UYMCJIIO
IpOCTE UYMCJIIO
nopieHoe 2 * 2

IIpocTe 4YMCIIO

2

3

4

5

6 pmopiBHiIE 2 * 3
7/ mpocCTe dYUCJIO

8 nmopimHoOE 2 * 4
9

nopieuwoe 3 * 3

OnepaTop pass

OnepaTtop pass He pobUTb HiYOro. BiH BUKOPMUCTOBYETLCS TOAI, KONMM XOY SKacb iHCTPYKLis HeoOXxigHa
CUHTAKCU4YHO, ane nporpama He noTpebye xxoaHoi aii. Hanpuknaa:

>>> while True:

pass # OulikyBaHHS CHUI'HAJIy HNEPEPMUBAHHS 3 KjaaBlaTypwu

BusHayeHHs pyHKLIN

CT1BOpPIMO OyHKLUHO, LLO BUBOAUTL Yncna PiboHadvyi 40 NeBHOI MeXi:

>>> def fib(n): # BmBecTwm umcia ®iboHayyli 17O n
"""BypecTn umcia ®ibonavui mo n."""
a, b=20, 1
while b &lt; n:
print b,
a, b =Db, atb

>>> # Temep BUKIMKAEMO IOMHO 3aiaHy (QYHKIIIO:
fib (2000)
112 358 13 21 34 55 89 144 233 377 610 987 1597

KntouoBe croBo def BBOAWTb 8u3HaydeHHs (definition) doyHkUii. 3a HUM NOBUHHA OyTK Ha3Ba oyHKLIT
Ta OTOMEHUN OyXKaMun CNUCOK chopMaribHMUX NnapameTpiB. IHCTPYKLUIT siKi yTBOPOKOTh Tino oyHKLUIT
NOYMHAOTBLCS 3 HACTYMHOrO psiaka i MoBMHHI ByTn BUAineHi npobinamu. Mepwimm, ane Heob0B'A3KOBUM,
PAAKOM (PYHKLIT MOXe BYTV CUMBOSIbHA KOHCTAHTa, sika KOPOTKO onucye dyHKLito. [i HasusaloTb
pPAOKOM AOKYMEHTaUji.
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ICHYIOTb cneujianbHi yTUMiTH, WO BUKOPUCTOBYIOTb AOKYMEHTALiNHI pAaKW AN aBTOMaTUYHOro
CTBOPEHHS APYKOBAHOI Y1 OHMaMH AOKYMeHTaUjii abo ans nepernagy Kody B AiarioroBOMY PeXuMi.
[OKyMeHTYBaHHS Kogy — AOy)Ke rapHa 3Bu4YKa, OTOX CnpoOyiiTe He 3abyBaTu Mpo ue.

BukoHaHHs (pyHKLUiT BBOAUTb HOBUIN NPOCTIP IMEH, O BUKOPUCTOBYETLCS A5 FOKanbHUX 3MiHHUX
dyHKLUiT. 30Kpema, BCi MPUCBOEHHSA 3MiHHUM BCepeanHi yHKLji 36epiratoTb CBOI 3HAYEHHS Y
noKanbHOMY NPOCTOPI iIMEH, TOAI SIK NPV NOCUNAaHHI Ha 3MiHHY MOLUYK MOYMHAETBLCA Y NTOKanNbHOMY, a
NnoTiM NPOAOBXYETLCS Y rnobanbHOMY, i HAMPUKIHLI — Yy NPOCTOpi iMeH BOyAOBaHUX ioeHTUdIKaTOopIB.
TakMM YMHOM, rnobanbHi 3MiHHI HEe MOXXYTb OTPMMYBAaTU HOBI 3HA4YeHHS BcepeanHi yHKLin (3a
BUHSITKOM SIKLLO BOHW Ha3BaHi Y TBEPXAEHHI global ), X04a NOCUMAHHSA Ha HUX MOXITUBE.

MapameTpu (abo aprymeHTn) pyHKLii BBOASATLCA B NPOCTIP iMeH doyHKLIT NpK i1 BUKMNKY. APrymMeHTun
nepenarTbCsa 3a 3HAYEHHSM, e 3HaYEeHHS - 3aBXAW r1ocusiaHHs: Ha 00'eKT, a He 3Ha4YeHHsA caMoro
ob'ekTa, ToMy To4Hiwe 6yno 6 ckasaTtu - nepegada 3a nocunaHHam. Npun nepegadi 3MiHIOBaHOrO
ob'ekTa Byab-siKi KOro 3miHM BceaeanHi BUKNUKaHOT yHKLIT CTaHyTb BUOUMI B cepefoBULLi, Lo
BUKITMKAnNOo Lo (OYHKLUi0, Hanpuknag, 4oA4aHHS HOBUX eneMeHTiB 4o cnuncky. Konm ogHa dyHKuis
BUKIMKAE iHLLY, TO CTBOPKETLCHA HOBUIM NOKaNbHUIW NPOCTIP iIMEH ANSA LbOro BUKITUKY.

BusHaueHHst dhyHKUIT foaae Ha3By yHKLIT 4O MOTOYHOIO NPOCTOPY iMeH. 3HAYEHHS Ha3BU QOYHKLT
HanexuTb 0O TUNY, KN ieHTUdIKYETLCA iHTepnpeTaTopoM SK 3afaHa KopuctyBadem dyHkuis. Lle
3HaYEHHA MOXEe NPUCBOKBATUCS iHLUIN 3MiHHIN, LLIO MOTIM TEX MOXe BUKOPUCTOBYBATUCS SK OYHKLIS.
TyT nokasaHo, sk i€ 3araribHUN MexaHi3aM neperiMeHyBaHHS:

>>> fib

&lt; function object at 10042ed0&gt;
>>> f = fib

>>> £ (100)

112358 13 21 34 55 89

MOoXnmMBO XTOCb CKaxe Lo fib — He gyHKLUisA, a npoueaypa. Y lManToHi, sk i B C, npouenypn — ue
dyHKLUiT, L0 HE NOBepPTaloTb XXOAHOrO 3Ha4YeHHs. BrnacHe, 3 TEXHIYHOT TOYKK 30pYy, NpoLenypy Taku
noBepTalTb NEBHE 3HAYEHHS, XO4a N JOCUTb HeuikaBe. Lle 3HauyeHHs None . 3a3Buyain, Le 3Ha4YeHHs

He BMBOAUTbLCS iHTEpPNpeTaTopoM, SIKLLO Lie EAMHE MOXKIMBE 3HAYeHHs A4S BUBoAyY. Ane SIKLLO AilcHO
X04eTbCs oro NnobayunTi, Moro NOTPIGHO PO3APYKYBATU SIBHO:

>>> print £ib (0)

None

CTBOpEHHS hyHKLIT, L0 noBepTae cnucok Yncen PiboHauvyi 3amMicTb BUBEAEHHSA X Ha APYK, JOCUTb
npocre:

>>> def fib2 (n): # moBeprae umcma ®iboHayvyi [O n
"""TlopepTae cHnmcok umces ®idoHauuil mo n"""
result = []

a, b=0, 1

while b &1t; n:
result.append (b) # Zws. Hmxye
a, b = b, atb




MIHICTEPCTBO OCBITU I HAYKU YKPATHU
Kutomupcbka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA»
noJriTexHika Cucrema ynpasJinns sikicrio Bianosigae JICTY ISO 9001:2015

®-22.05-
05.01/125.001/BK5.1
-2020

Exsemnaap Ne 1

Apx 88/ 24

return result
>>> f100 = £ib2(100) # BurAMK QYHKIII
>>> f100 # BMBIO pesyabTaTy

(1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Llen npyknag TakoX AeMOHCTPYE Kiflbka HOBUX BlaCTUBOCTEN MOBU [1anToH:

o Onepatop return noBepTae i3 PyHKLUii NeBHE 3HAYEHHSA. AKLWO return BXUTO 6e3
apryMeHTIB, TO pe3ynbTaToM NOBEPHEHHS € None . AKLWO NpoLleaypa 3akiHYyeTbCsi cama no cobi,

TO pPe3ynbTaToOM NMNOBEPHEHHA € None.

o IHCTPYKUist result.append (b) BUKIMKAE meTof 00'ekTa cnucky result. Metog — ue
dyHKUIS, WO "HanexuTb" neBHoMy 06'ekTy. BoHa BMKNMKaETLCA y POPMIi obj .HazBa MeTomy ,
fie obj — NeBHUIN 0B'EKT (MOXe Takox OyTM BUPaA3oM) i nasea meronmy — HasBa mMeToay,

BM3HA4YeHOro TMNomM ob'ekTa. Pi3Hi TNmn BM3Ha4atoTb pisHi MeToan. MeToam pisHUX TUMIB MOXYTb
MaTu O4HaKOBY Ha3BY, HE CNPUYMNHAIOYM NPU LbOMY ABO3HAYHOCTI. (B MOXeTe TakoX BU3HAUNTY i
Balli BNacHi meToAm 3a 4ONOMOIO0 K/1acie, Npo LWo NnTumeTbesa gani). HasegeHun y Lbomy
npuknagi MeToq append () BWU3HAYEHMI OJ1S CMIMCKOBMX 00'EKTIB; BiH 404A€ HOBUI ENEMEHT B

KiHeUb Cnu1cKy. Y LboMy Npuknagi ue ekBiBaneHTHo "result = result + [b]", ane uen metos

€ BinbLL eheKTUBHUM.

JoknagHiwe npo BU3HaYeHHA (pyHKUIN

MOXXNMBO TaKOX BU3HAYMUTM PYHKLIIO 3i 3MIHHOIO KINbKICTIO apryMeHTiB. [1ns uboro icHye Tpu cnocoow,

L0 MOXYTb CMOy4yBaTUCS.

CmaHOapmHi 3Ha4YeHHs apayMeHmig

HarikopucHiwmii cnocié — Le BU3HaYUTM TUMOBE 3HAYEHHS ANsi OOHOTO YK KiNbKOX aprymeHTis. Lle
CTBOPIOE MOXIMBICTb BUKIUKY (PYHKLii 3 MEHLLIOKO KiSTbKICTIO apryMeHTiB, aHK 3a4aHo Yy BU3HAYEHHI

dyHkUil. Hanpuknaa:

def ask ok (prompt, retries=4, complaint='Tax um Hi, Oyap-mackal!'):

while True:

ok = raw_input (prompt)

if ok in ('T', 'wa', 'wak'): return True

if ok in ('w', 'mi', 'HeT'): return False

retries = retries — 1

if retries &lt; 0: raise IOError, 'saTaTuii xopucTyBay'

print complaint

Lis dpyHKUiA MOXe BUKNUKATUCA AK ask ok ('CnpasBni saxpwury nporpamy?') UM

AK ask ok ('llepenucarn Qanmm?', 2).

Llen npuknag TakoxX ifoCTpye KyoBe CAOBO in, WO JO3BOSISIE NEPEBIPUTM YN JaHA NOCAIOOBHICTb

MiCTUTb MEBHUN E€NEeMEHT.
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CTtaHgapTHi 3Ha4YeHHSA 00YNCTTIOITLCS B MOMEHT 3afaHHs pyHKLIi BiAnoBigHO

00 8U3Ha4Yar4020 KOHTEHCTY, TOMY:

def f(arg=i):

print arg

£0

BMBeOe 5.

BaxnuBe 3ayBaxeHHs: CTaHAAPTHHE 3HAYEHHs1 0BYMCIIIOETECA NuLLe pa3. Xo4va iCHYE BUHSITOK, KOMK
CTaHOapTHHE 3HA4YEeHHS — 3MiHIOBaAHWUI 00'EKT, CKaXiMO, CMMCOK, CITIOBHUK, peanisauis GinbLIocCTi
Knacis. Hanpuknag, HacTynHa yHKLis akyMynoe apryMmeHTH, Wo nepenarnTbCca Npy noganbLlumx

BUKINNKax:

def f(a, L=[]):
L.append (a)

return L
print f (1)
print f(2)

print f(3)

Lle BuBege:

AKLLO BM He xo4eTe, Wob cTaHaapTHe 3Ha4YeHHs Byro cniflbHUM LS BCiX HACTYMHUX BUKIUKIB, TO

MOXHa CTBOPUTM OYHKLLIIO Ha 3pa3sok:

def f (a, L=None):
if L is None:
L =1
L.append (a)

return L
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Kntoyosi apeymeHmu

DYHKLiT MOXYTb TaKOX BUKIMKATUCH 3a JOMOMOIOK0 K/TH0HOB8UX apayMeHmie y BUrnsaai "koy =
3HayeHHs". Hanpuknag, us gyHKUis:

def parrot(voltage, state='a stiff', action='voom', type='Norwegian Blue'):
print "-- This parrot wouldn't", action,
print "if you put", voltage, "Volts through it."
print "-- Lovely plumage, the", type

print "-- It's", state, "IV

MOXXe BUKNUKaTUCS y Byab-sikUiA BKa3aHU HKYe cnocio:

parrot (action = 'VOOOOOM', voltage = 1000000)
parrot ('a thousand', state = 'pushing up the daisies')
parrot('a million', 'bereft of life', 'jump')

ane Taki BUKINKN HENpPaBUSbHI:

parrot () # mpomymeHo 060B'S3KOBMI apI'yMEHT

parrot (voltage=5.0, 'dead') # HexIOYOBMIN apPI'yMeHT NEpPenacThLCS I1CJIS KJIIYOBOI'O

parrot (110, voltage=220) # ngBa 3HAYEHHS OIS ONHOI'O apI'yMeHTa

(
(
(
parrot (actor="'John Cleese') # HeBIiZOMMI KJIOY

B3arani B cnvcky apryMeHTiB NO3ULiHI apryMeHTU NOBUHHI ByTn po3TalloBaHi nepes Kno4YoBUMM, Npu
LbOMY KITHOYi NOBUHHI ByTK BUBpaHi 3 dhopmanbHuX Ha3B napameTpiB. Yn 3agaHi 4ns uboro napameTtpa
CTaHOapTHI 3HAYEHHs1 — He BaxrMBO. XKoOeH apryMeHT He MOXe OTPUMYBaTU 3HAYEHHs BinblLu, HiXX
OAVH pa3 — dhopMaribHi Ha3BM NapamMeTpiB, O BiANOBiAA0Tb NO3ULINHUM apryMeHTam He MOXYTb
BMKOPUCTOBYBATUCS SK KIOYOBI COBa Mi Yac Toro camoro BMkNuky. Ocb Npuknaz Toro, Konv noMuska
BiAOyBaeTLCA came vepes Lie 0OMeXeHHS:

>>> def function(a):

pass

>>> function (0, a=0)
Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?

TypeError: function() got multiple values for keyword argument 'a'

AKLLO OCTaHHIN hopManbHUn napameTp 3aaaHo y hopMi **Hassa, TO BiH OTPUMYE C/I08HUK, LLIO
CKNnagaeTbCs 3 apryMeHTIB, YuMi KItodi BignosigaoTb oopMmansHUMm napameTtpam. BiH moxe
crnonyyatnca 3 hopmanbHMM napameTpoMm y hopMi *Hazea (onncaHuii B HACTYNMHOMY Migpo34ini), KN
OTPUMYE KOPTEX, L0 CKINagaeTbCs 3 MO3ULINHUX apryMeHTiB, He BKIMIOYEHUX Y CMMCOK (hopManbHUX
napemeTpiB (aprymMeHT *Ha3ea NOBMHEH NepenyBaTn apryMeHTy **Hasea). Hanpuknag, dyHKLito,
3aJaHy TakMM YUHOM:
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def cheeseshop(kind, *arguments, **keywords):
print "-- Do you have any", kind, '?'
print "-- I'm sorry, we're all out of", kind
for arg in arguments: print arg
print '-'*40
keys = keywords.keys ()
keys.sort ()

for kw in keys: print kw, ':', keywords[kw]

MO>XHa BUKITUKATU OTaK:

cheeseshop ('Limburger', "It's very runny, sir.",
"It's really very, VERY runny, sir.",
client="'John Cleese',
shopkeeper='Michael Palin',

sketch="'Cheese Shop Sketch')

Lo, 3BnyanHo, BnBeae:

-- Do you have any Limburger ?

--— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
client : John Cleese

shopkeeper : Michael Palin

sketch : Cheese Shop Sketch

3ayBaxTe, WO MeToA KMYOBMX apryMeHTIB sort () BUKIMKAHO nepen BUBEOEHHSAM 3MICTy
CNOBHUKA keywords , 60 iHaKLLIE NOPAAOK BUBEAEHHSI apryMeHTiB 6yB 61 HEBM3HAYEHMUM.

Cniucku apaymeHmig 008irbHOI 008XXUHU

HapelLuTi, 0CTaHHsi 4acTo BMKOPUCTOBYBAHA MOXIMBICTb — BU3HAYEHHSA OYHKLT, LLIO MOXe ByTK
BUKMMKaHa 3 Oyab-sIKO KiNbKiCTHO aprymMmeHTiB. Lli aprymeHTV nepegaoTbCs 3a 4ONOMOro KopTexa.
Hynb un GinbLue 3BUYaNHNX apryMeHTIB MOXYTb nepeayBaTu 3MiHHIW KiflbKOCTi apryMeHTiB.

def fprintf(file, format, *args):

file.write(format % args)

PosnaKkyeaHHs1 criuckie apaymeHmie

3BOpPOTHS CUTyaList TPANISETbCS, KONM apryMeHTW 3aaHi CIMCKOM Y/ KOPTEXEM, ane ix noTpibHo
po3nakyBaTu A4ns BUKIMKY OYHKLUIT, WO noTpebye okpeMmx NO3nLINHUX aprymeHTiB. Hanpuknag,
BbygoBaHa PyHKUIA range () NoTpebye ABOX OKPEMUX apryMeHTIB, L0 BKa3yl0Tb HA MeXi
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NocnigOBHOCTI. FAKLWO BOHW He 3aaHi OKpeMO, BUKIUK PYHKLUIT chig nucaty 3 onepaTtopoM * , Lo
003BONSA€E po3nakyBaT aprymMeHTU, 3agaHi ClMCKOM YN KOPTEXEM:

>>> range (3, 6) # 3BMUAMHMI BUKJIMUK 3 OKPEMMUMM APIyMEHTAaMMI

[3, 4, 5]

>>> args = [3, 6]

>>> range (*args) # BMKIMK 13 apryMeHTaMu, POBMNAKOBAHMMM 31 CIUCKY

(3, 4, 5]

Jlamb6da-pyHKui

3a nonynsapHoto B1Morot Ao lNaritoHa 6yno gogaHo Kinbka HOBUX BMACTUBOCTEN, TUMOBUX AN
dyHKLiOHanNbHMX MOB NporpamMyBaHHsA Ta MoBu Lisp. KrnitoyoBe croBo lambda A03BOSMS€E CTBOPHOBATH

HeBenuYyKi aHOHIMHI doyHKLUii. Ocb, Hanpukniag, yHKLIg, Lo noBepTae CyMy ABOX CBOIX apryMeHTIB:
"lambda a, b: a+b". JlamM6aa-cbyHKUii MOXYTb CTaTV B HaroAi, Konuv noTpibHi 06'ekTn oyHKLIN.
CVHTaKCMYHO BOHWN OOMEXEHI OAHUM €AMHUM BUPa3om. CeMaHTUYHO BOHW MPOCTO CUHTaKCUYHNIA
LlyKOp HOpMaribHOro B1U3HayYeHHs oyHKLUii. MNMogidoHo 0o BknageHux dyHKUin nambaa-yHKLiT MOXYTb
NocKMnaTUCs Ha 3MiHHI i3 30BHILUHbOrO KOHTEKCTY:

>>> def make incrementor (n):

return lambda x: x + n

>>> f = make incrementor (42)
>>> £ (0)

42

>>> £ (1)

43

Psdku 0okymeHmau,i

CdopmoBaHa neBHa AOMOBIEHICTh LWOAO0 hopMaTyBaHHSA JOKYMEHTaLi.

Mepwwnii pagok NOBUHEH MICTUTW CTUCNY iHhOpMaLito Npo 06'ekT. 3apaau CTUCIOCTiI B HBOMY HE
NOBMHHO ByTW Ha3BM YK TNy 06'ekTa, 60 iX MOXHa OTpUMaTH i B iHLLWIA CNOCIO (32 BUHSATKOM KON
Ha3Ba € AieCcrnoBoM, Lo onucye Aito yHKLUiT). Lien pagok noBUHEH NoYMHATUCS 3 BENUKOI NiTepu i
3aKiH4yBaTUCS KparkKoto.

AKLLO TEKCT AOKYMEHTALi CKIagaeTbCs 3 KinbKOX psAKiB, TO ApYrvi psgok NOBUHEH ByTU NyCTUM, WO
Bi3yarnbHO BiJOKPEMISIHOE 3arofloBOK Bif peLUTy onucy. HacTynHi psagku NoBMHHI cknagaTtucs 3 04HOro
yn GinbLue ab3auis, WO ONUCYIOTb HbOAHCK BUKIMKY 06'ekTa, NoBiyHI edhekTn TOLLO.

IHTepnpeTaTop NanToHa He BigKMAae NPONyCckn Ha NoYaTky psaka y baratopsgkoBMX CUMBOMBHUX
KOHCTaHTaxX, BUPAXEHNX psaKaMm, OTKE YTUNITK, Lo 06pobnsaTb AOKYMEHTaLito, Npu NoTpebi NOBMHHI
Bigknaaty Ui npobinu. MNepLunn HenycTUi pAKOK MiCns 3aronoBKa BU3HAaYae KifbKicTb Npobinis Ans
BCbOro NoAanbLIOro TeKCTy AokymeHTauil. (M He MOXXeMO BUKOPUCTOBYBATU ANS L€l METU NepLunii
pAOoK, TOMY LLO BiH 3aranioMm po3TalloBaHUN BiApasy Micrs no4aTKOBMX NarokK, a OTXe He BUAiNeHun
npobinamu). KinbkicTe noyaTkoBux Npobinis, "ekBiBaneHTHa" 3HaWAeHIn y LboMYy PSAKY NOTiM
BMOAnNSETbCA Big NovaTKy YCiX HACTYNHWUX pAgKiB. PAaKM 3 MEHLLO KinbKicTio Npo6iniB He MOBUHHI
3ycTpivyaT1cs, ane KO Taku 3yCcTpivatTbCsl, TO BCi MOYATKOBI NpOOINY NOBUHHI BUAaNsaTUCS.
EKBiBaneHTHICTb NPONYCKiB MOBUHHA NEPEBIPATMCA MiCNA PO3ropTaHHsA Tabynsauin (3a3smyan y BiciMm
npobinis).
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Ocb npuvknag 6aratopsaagkoBoil JOKYMEHTaLlii:

>>> def my function():

"""He pobuThb HiuoTo, Jsuile MIiCTUTb OOKyMeHTalliio.
CnpaBni, usa QyHKLU1sS He pobuTb Hidoro.
mwn

pass

>>> print my function. doc

He poBuTb Hiuoro, Jume MiICTUTbH HOOKyMeHTAalllo.

CnpaBni, us dyHKUl1s He pobuTb Hiuoro.

CTpyKTypu JaHux

Y uboMy po3gini nornnMbneHo po3rnsaaTbes pedi, NPo AKi BU BXe AeLlo OOBiAanncs, a Takox Kinbka

HOBUX TEM.

LJoknaaHiwe npo cnucku

CnK1CKOBI TUNKX AaHUX MatoTh i iHWi MeToan. Hukye nogaHo BCi METOAM CMUCKOBUX OO'EKTIB:

append (x)

[looae HOBUWI eNeMeHT B KiHELb CMMCKY; eKBIBaNeHTHO BMpa3y al[len(a):] = [x].

extend (L)

PO3LLII/1pI0€ CMUCOK LWIAXOM [JOoAOaHHA BCiX €IleMeHTIiB 00 [OaHOro CrUCKYy; eKkBiBaneHTHO
BUpa3y allen(a):] = L.

insert (i, x)

BctaButn enemeHT y 3agaHin nosudii. lNepwmnn apryMeHT — iHOEKC enemMeHTa, nepen akum
NoTpibHO 3pObUTK BCTaBKy, TakMM YMHOM a.insert (0, x) JOAAE HOBUW €MEMEHT Ha CaMoMy
noyaTKy CMUCKY, @ a.insert (len(a), x) €KBiBaneHTHO BUPa3y a.append (x) .

remove (x)

Buoanse nepwwuii enemMeHT CnUCKY 3i 3HayYeHHAM X. BuaaneHHsa HeicHytouyoro enemeHTta €
NOMMUIIKOHO.

pop ([i])
Bupanse enemeHT i3 3agaHol no3uuii  Ta noBeptae Knoro. AKWO iHOEKC He
BKa3aHO, a.pop () BUOagse i noBepTae OCTaHHIA eneMeHT cnucky. (KBagpaTHi Oy»Ku

HaBKOJ1O 1 Y ﬂpOTOTVIFIi MeToAy BKa3dylTb Ha Te, WO napamMmeTp He € 0060B'A3KOBNM, @ He Ha Te,
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O KBadpaTHi AyXKM MOTPIOHO BBECTU Yy BKasaHin no3uuii. Lla HoTauis poBoni 4acto
3ycTpivaeTtbcsa y "[oBigHuky 3 mosu Python".

index (x)
[MoBepTae iHOEKC MepLloro enieMeHTa 3i 3HadeHHsaM X. [locunaHHsa Ha HeiCHyuMi iHOeKC €
MOMMIIKOLO.

count (x)

[MoBepTae KiNbKICTb eNeMEHTIB X Y CMMUCKY.

sort ()

BrnopsigkoBye enemeHTr cnmcky (Ha micui).

reverse ()

OpraHi3oBye enemMeHT! B 3BOPOTHLOMY NOPSAKY (Ha MicLi).

Ocb npuknag, Wo BUKOPUCTOBYE OiNbLUICTb CNMCKOBUX METOLIB:

>>> a = [66.6, 333, 333, 1, 1234.5]

>>> print a.count (333), a.count(66.6), a.count('x")

210

>>> a.insert (2, -1)

>>> a.append (333)

>>> a

[66.6, 333, -1, 333, 1, 1234.5, 333]
>>> a.index (333)

1

>>> a.remove (333)

>>> a

[66.6, -1, 333, 1, 1234.5, 333]
>>> a.reverse ()

>>> a

[333, 1234.5, 1, 333, -1, 66.6]
>>> a.sort ()

>>> a

(-1, 1, 66.6, 333, 333, 1234.5]

BukopucmatHs criucky sik cmeka (Ma2a3uHa)

CnunckoBi MeToamM [O3BONSAKTL Y AOBOSI NPOCTUI CNOCIO BUKOPUCTAHHS CMMCKIB SIK CTEKa, Ae
NepLUNn eNeMEHT, WO A0AAETLCS, NEPLUUM i 3HIMaeTbCs ("OCTaHHIM BBIMLLIOB, NEPLUUM
BurwoB"). LLo6 nogaTn HOBUIM eNEMEHT Ha BEPLUMHY CTEKA, Crig BUKOPUCTOBYBATH

MeToq append () . LLlo6 BuaanuTn enemMeHT 3 BEPLUMHU CTEKa, Crig BUKOPUCTOBYBATH

MeToA pop () 6e3 3agaHHg iHgekcy. Hanpuknaa:

>>> stack = [3, 4, 5]
>>> stack.append (6)
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>>> stack.append(7)
>>> stack
3, 4, 5, 6, 71

>>> stack.pop ()

>>> stack
(3, 4, 5, 6]

>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

BukopucmaHHs1 CIIUCKY 5K Yepau

Cnunckm TakoxX 3py4YHO BUKOPUCTOBYBATU SIK Yepru (queue), Ae nepLummn enemMeHT, Wo o4aHo,
3HiMaeTbCa neplumm ("nepLinm BBiMLWOoB, nepwunm Buiwos"). Lo gogatn enemeHT B KiHeub
4yepru, BUKOPUCTOBYIMTE append () . LLL06 BuaanutTn enemMeHT 3 novaTtky Yeprm —

BUKOPUCTOBYNTE pop () 3 iHAekcom 0. Hanpuknaga:

>>> queue = ["Eric", "John", "Michael"]
>>> queue.append("Terry") # Terry arrives
>>> queue.append ("Graham") # Graham arrives

>>> queue.pop (0)
'Eric'

>>> queue.pop (0)
'John'

>>> queue

['Michael', 'Terry', 'Graham']

3acobu yHKUioOHanbHO20 rpozpamy8aHHsi

ICHYIOTb Kiflbka Hag3BMYaMHO KOPUCHNX BOYOAOBaHUX PyHKLUIN ans poboTu 3i
cnmckamun: filter (), map() , Ta reduce () .

"filter (dynkuisa, nocnimosuicts) " NOBEPTAE NOCMIAOBHICTb (TOr0 CaMOro TuMy, SIKLLO

MOXINBO), WO CKIadaeTbCA 3 TUX €NeMEHTIB MOCNIAOBHOCTI, AN AKUX hyHKUiS(enemeHm) €
iCTUHHOIO.

Hanpwvknag, wob BigHanT1 NpocTi uncna:

>>> def f(x): return x $ 2 != 0 and x $ 3 != 0

>>> filter (f, range(2, 25))
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[5, 7, 11, 13, 17, 19, 23]

"map (byuxuis, nocmimoericTs) " BUKIUKAE byHk1io (eseMenT) A9 KOXHOIO €fieMeHTa

NnocnigoBHOCTI i NOBEPTAE CMMCOK 3Ha4YeHb, MOBEPHYTUX yHKUiE. Hanpuknag, wob
oBuncnnTK Kyou:

>>> def cube(x): return x*x*x

>>> map (cube, range(l, 11))
(1, 8, 27, 64, 125, 216, 343, 512, 729, 1000]

map MOXe OTpUMBYBATK BinbLUe HiXX OAHY NOCAIAOBICTb; NPY LIbOMY KifbKiCTb apryMeHTIB

dYHKLUIT MOBUHHA BiAMNOBIAATU KiNbKOCTI NOCAI4OBHOCTEN, @ caMma (PYHKLiS BUKNMKAETbCA 3
BiQNOBIOHNM €NEMEHTOM KOXHOT MOCNIAOBHOCTI (200 3 None , SIKLLO OfHaA NOCNIAOBHICTb

KOpOTLUa 3a iHwWy). Hanpuknag;

>>> seq = range (8)

>>> def add(x, y): return x+y

>>> map (add, seq, seq)
(o, 2, 4, o6, 8, 10, 12, 14]
"reduce (byHxuis, nocaimoeHicTs) " NOBEPTAE €0MHE 3HAYEHHS, O YTBOPKETLCS LUSIAXOM

BUKIMKY BiHapHOT ¢byHKUii NS NepLunx ABOX eNeMeHTIB NOCNiA0BHOCTI, MOTIM NS pesynbTary i
HacTymnHoro enemexTa i 7. 4. Hanpuknag, wob obuncnutn cymy vmncen Big 1 go 10:

>>> def add(x,y): return x+y

>>> reduce (add, range(l, 11))
55

AKLWO NOCnigOBHICTE Ma€e nuLle OQUH eNTEMEHT, MOBEPTAETLCS MOro 3HAYEHHS, SKLLO X
NOCAIQOBHICTb NyCTa — BUKITMKAETbLCS BUHATOK.

Moke Takox nepegaBaTucs | TPETI €MEeMEHT, Lo 3a4ae NoYaTkoBe 3HAYEHHS. Y LbOMY
BMMNaAKy NOYaTKOBE 3HAYEHHS MOBEPTAETHCA KO NOCAIAOBHICTE — nycTa. Cama X dyHKLis
3aCTOCOBYETLCS A0 MOYATKOBOro 3HAYEHHS i MEPLLOro efiemeHTa, noTiM — 40 pesynbrarty i
apyroro i T.4. Hanpuknag;:

>>> def sum(seq):
def add(x,y): return x+y

return reduce (add, seq, 0)

>>> sum(range (1, 11))
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55

>>> sum([])

Mpuvknag yHKUIT sum () , NOAAHWIA Y LbOMY NPUKIa4i BUKOPMCTOBYBATM HE Crif: OOYNCIIEHHS

CYMM € HaCTIMNbKK NOLLUMPEHOIO onepaLieto, Wo Ang Lboro icHye BbygoBaHa
dYHKLUiS sum (nocnimoenicTe) ii€ BOHA Tak camo, SK i nogaHa suLle yHkuiqa. Lito dyHKuio
6yno gopaHo y Bepcii 2.3.

BKriroyeHHs1 criuckis

BknitoyeHHs cnmckiB (list comprehension) Hagae MOXNMBICTbL CTBOpPHOBATK Cninckun 6e3
3aCTOCyBaHHA (PYHKUiM map () , filter () Ta lambda. BuM3HayeHHA CNUCKY, O YTBOPHOETLCS,

4yacTo € HabaraTo "YMCTIWMM", Hi>XXK CTBOPEHHS CMMCKIB 3a JOMOMOIOH 3a3HayeHnx oyHKLUIN.
KoxHe BKMNIOYEHHSI CANCKY CKagaeTbCsa 3 BUpasy, 3a SKUM ige KOHCTPYKUia for, a NOTiM —

HYIb YK BinblUe KOHCTPYKUIN for 4n if . CnMCOK, LLO YTBOPKETLCS, € pe3ynbTaTom
064YMCNEHHS BUpa3y B KOHTEKCTi pO3TaLUOBaHUX 3a HUM KOHCTPYKLIN for Ta if . AKLWO
0B4YMCNeHHs BUpasy BUaae KOpTEX, TO BMpa3 MOBUHEH BYTU OTOYEHUM OY>KKaMU.

>>> freshfruit = [' banana', ' loganberry ', 'passion fruit ']

>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> vec = [2, 4, 6]

>>> [3*x for x in vec]

[6, 12, 18]
>>> [3*x for x in vec if x &gt; 3]
[12, 18]

>>> [3*x for x in vec if x &lt; 2]

[]

>>> [[x,x**2] for x in vec]

([2, 41, [4, 161, [6, 3611

>>> [x, x**2 for x in vec] # nomMmiIka — HABKOJIO KOpTEXa HOTPIl6HI IYXKI
File "&lt;stdin&gt;", line 1, in ?
[x, x**2 for x in vec]

SyntaxError: invalid syntax

>>> [(x, x**2) for x in vec]

[z, 4), (4, 16), (6, 36)]

>>> vecl = [2, 4, 6]

>>> vec2 = [4, 3, -9]

>>> [x*y for x in vecl for y in vec2]
(8, 6, -18, 16, 12, -36, 24, 18, -54]

>>> [x+y for x in vecl for y in vec?2]
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(6, 5, -7, 8, 7, -5, 10, 9, -3]
>>> [vecl[i]*vec2[i] for i1 in range(len(vecl))]
[8, 12, -54]

Bknto4eHHs cnmckiB € HabaraTo rHyYKilIMM 3a map () | MOXe 3aCTOCOBYBaTUCS A0 (OYHKLN, L0
OTPUMYIOTb BinbLU HiXX OOUH apryMeHT, a TakoX [0 BkrageHux dyHkuin (nested functions):

>>> [str(round(355/113.0, i)) for i in range(1l,6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']

OnepaTtop ge:

Buganutn enemeHT 3 JaHoro CIMNCKY 4Yepes nocunaH4a Ha MNOro iHOEeKC MOXHa 3a A40NOMOrow
onepaTtopa del. BiH Takox moxe BUKOPUCTOBYBATUCA AON14 BUMOANEeHHA YaCTUH CMUCKY (LLI,O

Oyno 3pobneHo paHille WASXOM MPU3HAYEHHsI MYCTOro CNMCKY YacTUHAM, MPU3HAYEeHUM ANS
BuaaneHHs). Hanpuknaga:

>>>a = [-1, 1, 66.6, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.6, 333, 333, 1234.5]

>>> del a[2:4]

>>> 3

[1, 66.6, 1234.5]

del MOXe€ TakOX BMKOPUCTOBYBATUCA A5 BUOANEHHA 3MIHHUX:

>>> del a

lMocnnaHHA Ha Ha3By a MiCNA LbOro € MOMUIIKOK (SIKLLO TiflbKKM BOHA HE OTPUMYE HOBE
3Ha4eHHs (nepeBu3Ha4nTLCS) ). ani ITMMeTbCA | NPO iHLWI 3acTOCyBaHHS del .

KopTexi Ta nocninoBHOCTI

Mwn 6aumnun, WO CNUCKK | pAOKKM MatTb YMMano ChiflbHUX BIIAaCTUBOCTEN, 30KpeMa iHaeKcaLlito
Ta onepadii 3pisiB (slicing operations). BoHn € npuknagamu Tmnis gaHux rnocnaidosHocmed.
Ockinbku ManToH € MOBOHO, LLIO €BOSIIOLIOHYE, IHLLI TUNKX AaHKX, WO Hanexartb 0
MOCNIAOBHOCTEN, MOXYTb JOOATUCA B ManbyTHBOMY. ICHyE TaKOX iHLUWIA TUM SAaHKUX, LLO
HaneXuTb 4O NOCMILOBHOCTEN, — KOPMEX.

KopTex cknagaeTbcs 3 MEBHOI KiNbKOCTI eNleMeHTIB, PO3ifieHMX KoMaMu, Hanpuknaa:
>>> t = 12345, 54321, 'hello!'

>>> t[0]
12345
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>>> ¢

(12345, 54321, 'hello!'")

>>> # KopTexl MOXYyTH TAKOX BKJIAOYBATHUCS:
u=t, (1, 2, 3, 4, 5)

>>> u

((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))

Ak B B6aumTe, Npy BUBOAI KOPTEXi 3aBXAM OTOUYHOTECS AyXKKamu, Lo Aonomarae npaBubHO
iHTepnpeTyBaTU BKNageHi kopTexi. [Mpy BBOAI BOHU TaKOX MOXYTb OTOYYyBaTUCA OYyXXKaMu, Xoya
i He 060B'A3KOBO. Y BINbLUOCTI X BUMAAKIB OY>KKWN MOTPIOHI y Oyab-AkoMy pasi (KO KOPTEX €
4YacTUHOLO BinbLUIOro B1pasy).

KopTtexi matoTb Garato 3actocyBaHb. Hanpuknag: napa koopguHar (X, Y), 3anuc i3 6asm gaHmx
Towlo. KopTexi, nogidoHo 0o psakiB, € HE3MIHHMMUW: NPUCBOEHHSA HOBOFO 3HAYEHHS MEBHOMY
eneMeHTy KopTexa - HEMOXIMBe (BTiM, Lile MOXKHa CUMyInioBaTy 3a AOMOMOroo 3pisiB Ta
KOHKaTeHauii. MOXIMBO TakoX CTBOPUTU KOPTEXI, LLO MICTATb 3MiHHI 00'€KTU, TaKi K CMIUCKMN.

CTBOpEHHS KopTeXiB AoBXMHOW 0 4 1 npeacTaBnse NneBHy Npobnemy, ane Ans Uboro iCHytTb
NeBHi CMHTaKCU4YHi 0cobnmBOcCTi. [NycTi KOpTEXi YTBOPIOKTLCA 3a JOMNOMOrOK NyCcTol Napu
ayxok. OgHOeneMeHTHUIA KOPTEX YTBOPKETLCS 3a AONOMOrol MEBHOMO efieMeHTa Ta KoM
(OTOYEHHs1 enemeHTa Ay)XkaMu — He € AocTaTHIM, 60 Oy>KKM BUKOPUCTOBYIOTLCS | B BUpasax).
HerapHo, 3aTe edhekTnBHO. Hanpuknag;:

>>> empty = ()
>>> singleton = 'hello', # &lt;-- BayBaxTe KI1HIEBY KOMY

>>> len (empty)

>>> len(singleton)
1

>>> singleton
("hello',)

IHCTpyKUiS t = 12345, 54321, 'hello!' € NPUKNaAOM rlaKky8aHHs KOpmexa:
3HAYeHHs 12345, 54321 Ta 'hello!' "3anakoBaHi" Bcepeami kopTexa. 3BOPOTHs onepadis
TakoX MOXNuBa:

>>> x, y, z = t

Lle 3BeTbCs (4OCKTL OPEYHO) po3niakosysaHHSIM rocidoeHocmeli. Po3anakoByBaHHS
nocnigoBHOCTEN BUMarae, LWob KinbKicTb 3MiHHMX MO NiBY CTOPOHY AOPiBHIOBara KiflbKOCTi
erieMeHTIB Yy NOCNiAOoBHOCTI. 3ayBaxTe, LLO YncensbHe NpucBoeHHS (multiple assignment) €
nuwe koMbiHauiero nakyBaHHA KOPTEXIB Ta po3nakyBaHHSA NocrnigoBHocTen!

I'IpM UbOMYy iCHyS neBHa aCUMEHTIS: nakyBaHHA KiNIbKOX 3HA4YeHb 3aBXau CTBOPHOE KOPTEX, a
po3nakoByBaHHA — Nnpauroe 3 OOBINbHUMW NOCNIAOBHOCTSAMM.
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MHOXUHKN

[MaToOH TakoX Mae crneuianbHUM TAM OaHUX A8 MHOXUH. MHOXWHa (set) — ue
HeBMopsAKOBaHa CYKYMHICTb HEMOBTOPIOBAHUX enieMeHTiB. Cepel OCHOBHMX 3aCTOCYBaHb
MHOXMWH € TaKi SIK NepeBipka HasiBHOCTiI ENeMeHTa Y1 BUOanNeHHs NOBTOPOBAHUX ENEMEHTIB.
O6'eKkTu, LLIO BMpaXaoTb MHOXWHW BKMOYAOTb Taki MaTeMaTuYHi onepadii gk 06'egHaHHS
(union), nepeTuH (intersection), pisHuug (difference), Ta cumeTpryHa pisHMUa (symmetric
difference).

Ocb Kinbka KOPOTKUX NpUKNaais:

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> fruits = set (basket) # crBOopmTHM MHOXMHY 6€3 HOBTOPIB

>>> fruits

set (['orange', 'pear', 'apple', 'banana'l])

>>> 'orange' in fruits # mBMOKa HmepeBipka HASBHOCTI ejieMeHTa

True

>>> 'crabgrass' in fruits

False

>>> # IjocTpye omepariii Han HENOBTOPIOBAHMMM JiiTepaMy 3 OBOX CJI1B

>>> a set ('abracadabra')

>>> b = set('alacazam')

>>> a # KIJBKICH HENOBTOPKBAHMX JIiTEep B a
set(['a', 'r', 'b', 'c', 'd'l])

>>> a — b # pisuunsg (niTepm, mo € B a, ajge He B D)

set(['r', 'd', 'b'])

>>> a | b # o6'egHaHHsa (niTepu, mo € abo B a abo B b)

set(['a', '¢', 'r', '4d', 'b', 'm', 'z', '1'])

>>> a & b # nepermH (niTepr, BOmHOYAC HNPUCYTHI B a Ta b)

set(['a', 'c'])

>>> a ~ b # cumerpmyHa pisHMIS (dliTepn, npucyTHi abo B a abo B b, aje He B
060X OIQHOYACHO)

set(['r', 'd', 'b', vmv’ va’ 'l'])

CnoBHUKM

CroBHUK — L€ e OANH KOPUCHUI TUM AaHnX MOBW ManToH. [HKONM CROBHMKM MOXHA 3yCTPITH
B iHLUMX MOBax Mig, Ha3Bot "acouiaTMBHa nam'sTb" UM "acouiaTuBHi Macusn”. Ha BigmiHy Big
MoCniAOBHOCTEN, WO iHOEKCYITbCS 3a OMNOMOrOK YNCeS, CITOBHUKMN iHOEKCYOTbCA 3a
AOMOMOrOH0 K/IH0Yi8, SIKi MOXYTb HanexaTtun 4o 6yab-aKoro He3MiHHOrO TUMY; PSAKKM | Yncna
3aBXaN MOXYTb OyTK KntovaMu. KopTexi Takoxk MOXyTb OyTH Krtoyamu, SIKLLO BOHU
CKIagalTbCs NuLle 3 pAOKIB, YMCEr UM KOPTEXIB. AKLLO X KOPTEX MICTUTb, NMPSIMO YK
OnocepeaKoBaHO, NEBHUN 3MiHHMIA OB'eKT, TO BiH HE MOXE BUKOPUCTOBYBATUCS SAK KITHOY.
BUKOpMCTaHHA CNUCKIB Y SIKOCTi KMNtoYiB HEMOXIMBE, TOMY LLLO CMIUCKN MOXYTb 3MiHIOBaTUCA Ha
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MicCLji Yepes iXHi MeToAN append () Ta extend () , @ TAKOX LUMSIXOM MNPUCBOEHHS Yepes 3pian
Ta iHaekcauito.

Hankpalle yaBnsatu cobi CNOBHUKN SiK HEBNOPSIAKOBAHWUI HaBip nap K/oY:3Ha4YeHHs, Oe Krodi
He MOBWHHI MOBTOPIOBATUCSH (B MeXax 0OO4HOro CroBHUKa). MNMapa irypHUxX Ay>KoK CTBOPIOE
NycTWUM CNOBHUK: {} . [loaaHHA B cepeauHi Oy>KOK CNUCKY PO3AifieHMX KoMmamu nap

KITH0Y:3Ha4YeHHS 3a4a€e NoYaTKoBi Napy CrOBHMKA. Y Takin OpPMi CITOBHMKM TaKOX NO4At0TbCS
Ha BUBIA,.

OcHoBHi onepalljii 3i CTOBHUKOM — 30epeXeHHs1 3Ha4YEeHHS 3a NEBHUM KITHOYEM | OTPUMaHHS
3HAYEeHHA AN AaHoro Knova. BuganeHHst napwy Kro4v:3Ha4eHHS MOXITMBE 3@ JOMOMOTO
onepartopa del . AKWO B/ 30epiraete 3HaYEHHS ANs KI04a, L0 BXe iCHYE, TO CTape 3Ha4YeHHs,

npue'a3aHe 4o knoya "3abyBaeTbes". Cnpoba oTprMaHHSA 3HA4YEHHS ANS HEiCHYYO0ro Kroya
NPU3BOANTbL 40 NOMUITKK.

MeToa o6'ekTa CroBHMKA keys () MOBEPTAE CMMCOK BCiX KIHOYIB, LLLO BUKOPUCTOBYOTLCS Y
CINOBHUKY, Y BUNaaKOBOMY NOPSAKY (SKLO iX MOTPiOHO BNOpsaKyBaTK, TO Chlig NpOCTO
3acTocyBaTh METOA sort () [ANS CNUCKY KtodiB). LLLo6 nepeBipnTu, Yn NPUCYTHIN NEBHUIA KITHOY
Yy CMOBHVKY, CRifi BUKOPUCTOBYBATWU METO[, CMOBHMKA has key () [,

Ocb HeBenn4KMin npuknag BUKOPUCTaHHA CIOBHUKA:

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'sape': 4139, 'guido': 4127, 'jack': 4098}
>>> tel['jack']

4098

>>> del tel['sape']

>>> tel['ixrv'] = 4127

>>> tel

{'guido': 4127, 'irv': 4127, 'jack': 4098}
>>> tel.keys ()

['guido', 'irv', 'jack']

>>> tel.has key('guido')

True

KOHCTpYKTOp dict () CTBOPHE CMOBHMKM 3i CAMCKIB Nap KoY — 3Ha4YeHHs, Lo 3aAaHi

KOpTEeXaMu. Akwo napu yTBOpHKOTbLCA 3a NEBHUM NMOBTOPHOBAHUM NMPUHLMMNOM, CMNCOK KrodiB
Ta 3Ha4YeHb MOXe 3agaBaTucA BKIMKOYEHUMU CMTUCKaMW:

>>> dict ([ ('sape',
{'sape': 4139, 'jack':
>>> dict ([ (x, x**2)

{2: 4, 4: 16, 6: 36}

4139),
4098,

for x in vec])

4127),
4127}

('guido', ("jack', 4098)1)

'guido':
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Oani y ubomy nigpyy4HMKY My nO3HANOMMMOCS 3 KOHCTPYKLIEIO reHepaTop, SKa HaBiTb Kpalle
NigXOAWTb ANdA 3afjaHHA nap KoY — 3Ha4YeHHS A58 KOHCTPyKTopa dict () .

Cnocobu nepebopy

Mpu nepebopi 3Ha4YeHb CIOBHYKIB, KMNoYi Ta BiANOBIAHI 3HAYEHHS MOXYTb OTPMMYyBaTUCS 3a
AOMOMOrolo MeToay iteritems () :

>>> knights = {'Tammaran': 'UYucTumir', 'PobiH': 'Xopobpwit'}
>>> for k, v in knights.iteritems{():

print k, v

Tannararn YmcTuil

PoBin Xopobpwuint

Mpu nepebopi nocnigoBHOCTI, iIHOEKC Ta BiAMOBIAHE 3HAYEHHST MOXYTb OYTU OTpUMaHi
OAHOYACHO 3a AOMOMOro (PyHKUIT enumerate () :

>>> for i, v in enumerate(['tic', 'tac', 'toe']):

print i, v

0 tic
1 tac
2 toe

Mpu nepebopi ABOX YK BinbLUe NOCNIAOBHOCTEN OAHOYACHO, IXHIi ENEMEHTUN MOXYTb
crnapoByBaTUCS 3a LOMNOMOrow (OYHKUIT zip () .

>>> questions = ["im's", 'mowyk', 'komip']
>>> answers = ['Jlancesyor', 'cBaTum Ipaasns', 'GrakuTHMA']
>>> for g, a in zip(questions, answers):

print '$s? %s' $ (g, a)

imMm'sa? JlancemoT
nomyk? CBATUM I'paalib

KOJIip? OJaKUTHUNA

LLlo6 nepebpaTn NocnigoBHICTL B 3BOPOTHLOMY MOPSAAKY, CNoYaTKy Tpeba BkasaTtu Lo
NOCNIAOBHICTb B 3BU4ANHOMY MOPSAKY, @ MNOTIM BUKNUKATU PYHKLUiI0 reversed () .

>>> for i in reversed(xrange(l,10,2)):

print i
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LLlo6 nepebpaTtn NnocnigoBHICTL Y NEBHOMY NOPSAAKY, Cif BUKOPUCTOBYBATU
dYHKLi0 sorted () , WO NOBEPTAE HOBUN BMOPSAKOBAHUIN CMNCOK, 3anuvLiaroydn BUXIAHWIA

CMNCOK HE3MIHEHUM.

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):

print f

apple
banana
orange

pear

[oknagHiwe npo ymoBu

YMOBW, LLIO BUKOPUCTOBYIOTLCS Y TBEPIPKEHHSIX while Ta if MOXYTb MiCTUTU B cobi Byab-siKi
ornepaTopu, a He NnLe NOPIBHAHHS.

OnepaTopu MOPIBHSIHHA in Ta not in MEpPEBIPSATb, Y NPUCYTHIN (ab0 Ym BiACYTHI) NEBHMN
erneMeHT y nocnigoBHocTi. Onepatopu is Ta is not MOPIBHIOKTb, UM ABa O00'€KTU €

Hacnpaegi TMM camum 06'€EKTOM; Lie Ma€e 3HaYeHHs nvie ans 3MiHHUX 00'eKTIB, CKaXxiMo,
CMMCKiB. YCi onepaTopu NOPiBHAHHA MalOTb OQHAKOBWU NPIOPUTET onepaLin, SKNN € HKYUM
HiX y BCiX YMCNOBMX onepaTopi..

MopiBHAHHS MOXYTb HakonuyyeBaTuca. Hanpuknag, a < b == c NepeBipse, Y4 a MeHLle
3a b i Npy LbOMY UM b OOPIBHIOE C.

MopiBHAHHSA MOXYTb KOMBiHYBaTHCS 3 Bynesumu onepatopamn and Ta or, a pesynbstaT
NOPIBHAHHSA (41 Byab-aKkui iHWKI Bynesuin Bupa3) Moxe 3anepevyBaTncs vYepes not . BoHu
MatoTb MEHLUWNI NpiopuTeT onepadin Hixx onepatopu NopiBHAHHA. Cepea HUX not Mae
HanBULLIMA MPIOPUTET, @ or — HANHWKYNA. TaKUM YUHOM, A and not B or

C eKBiBaneHTHO (A and (not B)) or C.3BMYaNHO, AYXKU MOXYTb BUKOPUCTOBYBATUCH
Ansi onMcy NoTpibHOro rpynyBaHHS.

Bynesi onepaTopn and Ta or — L€ TaK 3BaHi onepaTopu KOPOMmMKo20 3aMKHeHHS (short-

circuit operators): ixHi apryMeHT 064MCnoTLCA 3MiBa HanpaBo | 0BYNCIIEHHS 3YNUHAETLCS SK
TiNbKM CTae BigoMUM pesynbTtat. Hanpuknag, SKkwo A i C iCTUHI, ane B — Hi, TO A and B

and C He obuncnioe BUpa3 C . 3aranioM, 3Ha4YeHHs!, NOBEPHYTE ONepaTopoM KOPOTKOro

3aMKHEHHSI (KON BOHO BUKOPUCTOBYETLCS SIK 3arasibHe, a He sk OyneBe 3HauYeHHs) € OCTaHHIM
064YMCNEHNM apryMEeHTOM.
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PesynbTaT NopiBHAHHSA YK iHWOro bynesoro Bnupasy Moxe OyTy NPUCBOEHO 3MiHHIN.

Hanpwuknag;
>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non _null

'Trondheim'

3ayBaxTe, Wo B [1anToHi, Ha BiAMiHY Big C, NPUCBOEHHS HE MOXe 3yCTpivyaTUCH BCEPEeANHI
BupaasiB. MNMporpamictn moBu C MOXyTb OYTU LM He 3a0BOSIEHI, ane Lie gonomarae 3anooirtu
LinomMy knacy npobnem, o 3ycTpivalTbCsa B NporpamMax, Hanncanmx Ha C, konv y Bupasi
HabpaHo = 3aMmiCcTb ==.

MopiBHAHHSA NOcNifOBHOCTEN Ta iHWMX TUNIB

OG6'ekT NocnigoBHOCTEN MOXKYTb MOPIBHIOBATUCS 3 iHLWIMMK 06'€kTaMu, LLO HanexaTtb 4O TOro
camoro Tuny NocnigoBHOCTI. MNMopiBHAHHS pobuTbes

LLUIISAXOM JIeKCUKogpaghivHO20 BNOPSALKYBAHHSA: CoYaTKy MOPIBHIOKTHCA NepLli ABa eNeMeHTN, |
SIKLLLO BOHW Pi3HATBCH, TO Lie | BU3Ha4ae pesyrnbTaT MOPIBHAHHS, SIKLLO X Hi — TO MOPIBHIOIOTLCS
HacCTyMNHi ABa eneMeHTN, | Tak gani ax 4O KiHUS NocnigoBHOCTI. AKLWLO ABa efIEMEHTH, WO
NOPIBHIOKTLCS, € B CBOI Yepry NocnigoBHOCTAMM OOHOrO TUMY, TO fieKcukorpadidHe
NOPIBHAHHA MPOAOBXYETLCH PEKYPCUBHO. AKLLO BCi erleMeHTN NOoCnig0BHOCTEN OOQHAKOBI, TO i
caMi NocnigoBHOCTI BBaXKalOTbCsl 0AHAKOBUMMW. AKLLO OfHA 3 NOCNiAOBHOCTEN € NOYaTKOM
iHLLOT, TO KOpOTLUA NOCHIAOBHICTL i € MeHLo. JlekcukorpadpivuHe BNOpsiAKyBaHHS BiabyBaeTbCs
Ha OCHOBI BnopsiakyBaHHsi kogyeaHHA ASCII ans okpemunx cumonis. Ocb OkpeMi npuknagn
NOPIBHAHHA O4HAKOBUX 3a TUMOM MOCSiJOBHOCTEN:

(1, 2, 3) &lt; (1, 2, 4)

(1, 2, 31 &lt; [1, 2, 4]

'ABC' &lt; 'C' &lt; 'Pascal' &1lt; 'Python'

(1, 2, 3, 4) &lt; (1, 2, 4)

(1, 2) &lt; (1, 2, -1)

(1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, ('aa', 'ab')) &lt; (1, 2, ('abc', 'a'"), 4)

3ayBaxTe, L0 NOPIBHAHHA PiI3HOTUMHMX 0B'€KTIB 403BONAETLCA. Pe3ynbTart AeTepMiHOBaHWN,
ane JOBINMbHUIA: TUNW BNOPSAAKOBYOTLCS 3@ HAa3BO. Takum YnmHom, cnucok (list) 3aexau
MEHLUMI 3a psaok (string), Wo 3aBxam MeHLWwni 3a kopTex (tuple) Towo. 3miwani yncnosi
BESTMYMHU NOPIBHIOTHCS BIAMNOBIAHO 4O IXHLOrO 3Ha4YeHHs1, omxke 0 gopisHioe 0.0 1 T.4.
(BayBaxkeHHS: He BApTO NOKMNagaTMCs Ha NpaBuna NOPIBHAHHS Pi3HOTUMHMX 06'EKTIB, TOMY LUO
Ui NpaBuna MoXyTb 3MIHUTUCS B HACTYMHUX BEPCISIX MOBM).

3araJibHi 3ayBa*KeHHS

Akwo By 3anuwinTe iHTepnpeTtatop [anToHa, a NoTiM yBingeTe B HbOro 3HOBY, YCi 3pobieHi Bamu
BU3HAYEeHHS OYHKLIN Ta 3MiHHMX Byae BTpavyeHo. Tomy, SKLIO BM XO4EeTE HanmcaTh AeLLo 4OBLUY
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nporpamMy, To A5 LbOro Kpalle BUKOPUCTOBYBATU TEKCTOBUI PeAaKTop i BUKOHATW Nporpamy,
3anucaHy y channi. Lie 3BeTbcsa CTBOPEHHSIM ckpurnma. Konu nporpama 306inbLuyeTbCs, TO BU MOXITMBO
3axo4eTe po3buTK Ti Ha Kinbka dannie, WoO nonerwmnTn il NiaTpumMKy. MoXnunBo, BU MaeTe Kifnbka
3pYYHMX (OYHKLINA, WO BX CTBOPUIIM Y Pi3HUX NporpamMax, i BM xodeTe iX BUkopuctaTt 6e3 KomnitoBaHHSA
TXHiX onuciB y pi3Hi nporpamu.

Onsa niaTpymkn upboro, NanToH Mae NeBHUI MeXaHi3M 4515 CTBOPEHHS BU3HAYeHb Yy dpaini, siki 3rogom
MOXYTb BUKOPUCTOBYBATUCS Y CKPUMTI YM Y AianioroBoMy pexumi iHTepnpetatopa. Takun gann
3BeTbCA MOOysieM. BusHayeHHs1, 3agani B Moayni, iMrmopmyomscs B iHLWI Mmoayri abo

B OCHO8HUU (Main) Mmogynb, KU ABMsie COOO CYKYMHICTb 06'€KTIB, A0 AKNX BU MaeTe AOCTynN Yy
CKPVINTI, LLIO BUKOHYETBbCS Ha HanBULLOMY PiBHI B peXUMi KanbKynartopa.

Mogaynb — ue danin, Wo cknagaeTbes 3 onucis PyHKLUIN Ta iHCTpyKUin MNanToHa. Hasea danna €
Ha3BOK MOAYNSA, OO AKOT A0OAETLCS PO3LUNPEHHA . py . BcepeamHi moayns noro HasBa AOCTYMNHa

[OCTYyrMHa Yepes 3Ha4veHHs rnobanbHoi 3MiHHOT  name . [Ina npuknagy, CTBOPITb Y CBOEMY
ynobneHoMy TEKCTOBOMY pefdakTopi dhann fibo.py Y NOTOYHIA OUPEKTOPII 3 TAKUM 3MICTOM:

# Monmyne, mo obumcine umciia Pi6oHauul

def fib(n): # BmBOgMTE umcia ®i6oHayul 4O n
a, b =0, 1
while b &lt; n:

print Db,
a, b = Db, atb
def fib2(n): # moBeprae umciaa ®i6oHayuli OO n
result = []

a, b =0, 1

while b &lt; n:
result.append (b)
a, b =Db, atb

return result

Tenep BigkpunTe iHTepnpeTaTop lNanToHa Ta iMNopTynTe Len Moaysb 3a 4ONOMOrOK Takol KOMaHaM:

>>> import fibo

Lla komanga gogae B MOTOYHUK NPOCTIP iIMEH NuLe camy Ha3By MoAayns fibo, a He Ha3BU OyHKUIN,
BU3HAYEHMX Y HbOMY. BMKOPMCTOBYOUM HA3BY MOAYIIS BU MOXETE AICTAaTUCS A0 MOro OyHKLiN:

>>> fibo.fib (1000)

112358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

(2, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo. name

'fibo'

AKLO BM YacTO BMKOPUCTOBYBaTUMETE QOYHKLLiIO, TO ih MOXHa AT NIOKarnbHY Ha3BY:
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>>> fib = fibo.fib
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

JIoKJIafHiIIIe PO MOYJTi

Mopaynb MoXe MICTUTV He nuLle onucK dyHKLUIN, a N BUKOHYBaHI iIHCTPYKUil. Lli iHcTpyKuii noTpibHi ans
iHiLianisauii moaynsa. BoHM BUKOHYHOTLCS NuyLLE NpU rnepuwomy iMnopTyBaHHI moayns. (Hacnpaegi
BU3HAYEHHS PYHKLI — Le TaKoX iHCTPYKUi, WO "BUKOHYHOTHCA"; BUKOHAHHS XX NoNArae B TOMY, LLO
Ha3Ba oyHKLUIT BBOANTLCA Y rnobanbHMIM NpocTip iMeH MOAynNs).

KoxxeH moayrnb Mae CBill BNACHWUA NPOCTIP iMEH, SIKMN BUKOPUCTOBYETLCA K rnobansHumn ycima
BU3HAYEHMMN Y LbOMY MoAyni yHKUiSMU. TakuM YNHOM, aBTOP MOAYIISA MOXe BUKOPUCTOBYBATU
rnobanbHi 3aMiHHI BcepeaunHi moayns, He 60s54MCb MOXIUBOrO KOHAQIMIKTY 3 rno6anbHUMKU 3MiIHHUMMU, LLO
3aaHi kopuctyBadem moayns. 3 iHworo 60Ky, AKLWO BM 3HAETe, WO pobuTte, BU MOXeTe AicTatmcs 4O
rnobanbHMX 3MiHHUX MOAYNS 3a AOMNOMOrOH0 TiEl XX HOTaLil, L0 BUKOPUCTOBYETLCS ANs OCTYNY
DYHKLIN: HasBa MOOyJsis.EJIEMEHT MOZYJIS .

Mogayni MOXyTb iMMoOpTyBaTK iHWI Moayni. 3a3BMyan, Xxo4a Le i He € HeoDXigHUM, BCi
IHCTPYKUii import MMLWYTb Ha NoYaTKy MoAyns (YM CKpMNnTa, SIKLLIO Bam Taka HasBa binblue

nopobaeTbesn). IMnopToBaHi Ha3BKM MoayniB A4oAATLCSA A0 rNobanbHOro NPOCTOpPY iIMEH MOAYIIS.

ICHye BapiaHT IHCTPYKLUIT import, WO HanNpsMy iMAOPTYE Ha3BM 3 MOAYNS Y NPOCTIpP iMeH
imnopTytodoro mogynd. Hanpuknaga:

>>> from fibo import fib, fib2
>>> £ib (500)
112358 13 21 34 55 89 144 233 377

Lls onepauist He gogae Ao nokanbHOI CMMBOJbHOI TAabnuLi Ha3By camMoro Moayns, 3 sikoro BigdyBcs
iMAOpPT (30Kpema, y LboMy Npuknagi Hasea fibo — HEBM3Ha4YeHa).

ICHYE TakOX MOXIUBICTb ANS iIMAOPTY BCiX Ha3B, BU3HAYEHUX y MOAY:

>>> from fibo import *
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

Mpv ubOMY IMNOPTYIOTLCA YCi HA3BW, KPiM TWX, LLO MOYUHAIOTLCS 3 CUMBOIY MiAKPEeCnoBaHHA ().

LLinax nowyKy moaynis

AKLLO IMAOPTYETLCA MOAYMb, LLO 3BETbCA spam, TO iHTEppeTaTop CnovaTky Lykae dann 3

Ha3BOK spam.py Y MOTOYHIN ANPEKTOPIl, @ NOTIM Y ANPEKTOPISAX, BUSHAYEHUX 3MIHHOI

cepefoBuLia PYTHONPATH . BoHa Mae Takui ke CMHTaKcue, 9K i 3MiHHa 000MNOHKM PATH, TOBTO sBMsiE
co60t0 CNUCOoK ANPEKTOPIN. AKWOo PYTHONPATH He 3agaHo, abo AKWo dann TaM He 3HalaeHo, To
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NOLLYK NPOAYBXYETHCA 3a TUMOBOK agpecolo, sika 3anexuTb Bif iHCTanAauil; y cuctemax Unix ue
3a0ebinbloro /usr/local/lib/python.

TyT cnif yTOYHUTH, L0 MOLLYK MOAYITIB MOYNHAETLCS 3i CMINCKY OMPEKTOPIN, 3a4aHuX
3MIHHOIO sys.path, SIKa iHiLiani3yeTbCa QUPEKTOPIEID, e PO3MILLEHO CKPpUNT BBOAY (41 Y NOTOYHIN

AVPEKTOPIT), @ NOTiM JOMOBHIOETLCA 3 PYTHONPATH Ta 3aNeXHUM Bif iHCTansuii wnsxom. Lie

[l03BOJIsiE Nporpamam 3miHioBaTh agpecy noLyky. 3ayBaxTe, L0 OCKiNbK1 Ha3Ba aupekTopii, ae
3HaxXoaMTbCA BUKOHYBAHMWI CKPUNT, € Y 3MiHHIN sys.path, TO BaXNMBO, W06 Ha3Ba ckpunTa He

30iranacsi 3 Ha3BOK MEBHOrO CTaHAAPTHOrO Moayns, 60 iHakwe MakToH cnpobye 3aBaHTaXUTK CKPUNT
3aMicTb MOAYNSA Npw iMAopTi. 3aranom ue NoBMHHO Npu3BecTy 40 noMunku. us. po3gin "CtangapTHi
Moayni" Anga AoknagHiwor iHcopmauii.

"KoMmninboBaHi" dannu

ICHye MOXMMBICTbL 3HAYHOrO NPUCKOPEHHS 3aMyCKy KOPOTKMX NPOrpam, Lo BUKOPUCTOBYHOTL BaraTto
CTaHOapTHUX MOAYIIB: SKLIO B ANPEKTOPIT, A€ 3HAXOAUTbCA halnl spam.py, iCHye pann spam.pyc,
TO BBa@Xa€eTbCH, LLIO BiH MiICTUTb CKOMMINbOBaHy B 6aiT-KO4 BEpCito MOAYNSA spam. Yac 0CTaHbOI 3MiHM
BepcCil spam.py, WO BUKOPUCTOBYETLCA AJ151 CTBOPEHHS spam.pyc, 3aMUCYETbCA Y spam.pyc, i
dann .pyc NpONycKaeTbCs, AKLLO Yac 3MiHK CKOMIMiNbOBAHOI Bepcii He BigNoBigae TEKCTOBIN.

Y GinbLIOCTi BUNaAKiB 4Nsi CTBOPEHHA dpaina spam.pyc B3arasi He NoTpibHO HiYoro pobutu. Ak
TiINbKN spam.py CKOMMiNboBaHO 6e3 npobnewm, iHTepnpeTaTop 3pobuTb cnpoby 3anncatu
CKOMMiNbOBaHY BEPCil0 Y spam.pyc. AKWO U cnpoba He BAAETLCS, TO Lie He NPU3BOANUTbL A0
NOMWIIKN. AKLLO 3 MEBHUX MPUYNH hanin He 3anMcaHo MOBHICTHO, TO HOBOCTBOPEHUN spam.pyc Oyae

BBaXXaTUCS HEAINCHUM i TaKMM YMHOM He Byae BMKOPUCTOBYBaTUCSA MisHie. BmicT
danna spam.pyc He 3anexuTb Big nraTtdopmMu, OTKE ANPEKTOPIA, WO MICTUTb MOAYNI, HAanucaHi Ha

[ManToHi, MOXXe BUKOPUCTOBYBATUCA MaLUMHaAMW PI3HUX apXiTeKTyp.

Okpemi nopaau anga ekcnepris:

AKLLO iHTepnpeTaTop BUKIMKAETLCA 3 onuieto -O, To ONTMMiI30BaHWin kof, Oyae CTBOPEHO i
3anuncaHo B harnax 3 posLmMpeHHsaM . pyo . Hapasi onTumisaTop He Ayxe gonomarae, BiH nuiie

BUAAnse iHCTPYKLUii assert . [Npn BUkopucTaHHi -O onTuMisytoTbes yci 6anT-koau;
dannn .pyc NponyckawTbCd, a 3 hannis .py KOMMINKETLCA ONTUMI30BaHWA BanT-koga.

° MogaHHsa noagiviHoi onuii -O iHTepnpeTaTopy lNManToHa (-O0) npussene Ao onTuMisaldii, Wo B
OKpeMux BUNagKkax MoXxe CrpuYMHUTM Henosagku y nporpami. Hapasi BugansoTbes nuie
pAaokn  doc  , WO NPU3BOAUTL [0 CTBOPEHHA BinbLl KOMNAKTHMX panniB . pyo . OCKinbku

nporpamMm MOXyTb MOKMaAaTUCS Ha iCHYBaHHS LMX 3MiHHMX, L0 ONUi0 Chig nuwie
BMKOPUCTOBYBATU NULLIE SIKLLO BM TOYHO 3HAETE, WO pobuTe.

° LLIBUaKiCTb BUKOHaAHHS NporpamMm He 3MIHKETLCS, KoMK Ti 34nTaHo 3 panniB .pyc YN .pyo, a
He .py.€E€anHe, WO BiAbYyBaETLCS WBUALLE — Lie 3aBaHTaXXeHHS Mporpamu.

. AKLO CKpUNT 3anyCcKaeTbCs Yepes BMKIMK NO iMEHi 3 KOMaHAHOro psaka, To noro 6anT-koa
HIKOMM He 3anuUcyeTbCs Y pann .pyc YU .pyo. TakMM YMHOM, MPUCKOPUTK 3anycK cKkpunta

MO>Ha, SIKLLIO MOMICTUTM BiNbLUICTb KOAQY B OKPEMUIA MOAYSb | CTBOPUTY HEBESNMKNI CTApPTOBUN
drann, Wwo iMmnopTye ToM Moayrb. TakoX MOXHa BBECTU Ha3By (havna .pyc 4 .pyo 3

KOMaHOHOro pAaaka.

o MoxxHa TakoX BUKNUKATU hann spam.pyc (YN spam.pyo ) HABIiTb SKLIO pann spam.py AN

LbOro X Moayns BigcyTHin. Lle moxe BMKOpUCTOBYBaTUCS A151 PO3NOBCIOAXEHHSA 6ibnioTekn koay
MManToHa, 3 AKOro He 30BCiM MPOCTO BiATBOPUTY KOA-AXEPENO.
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° Moagynb compileall MOXe CTBOpUTM pannm .pyc (4N .pyo, SKWO BUKOpUCTaHo -O) ana

BCiX MOAYIiB, WO 3HAXOAATLCS Y NEBHIA ANPEKTOPIT.

CranaapTHi MOTyJTi

ManToH mae GibnioTeky cTaHOAPTHUX MOAYIIB, SIka OnNMcaHa B OKPEMOMY OOKYMEHTI, L0 3BETbCA
"OoBigHuk 6ibniotekn mosu Python" (Python Library Reference) (Hagani "OosigHuk 6ibniotekn").
Okpemi moayni, o BGyaoBaHO B iHTEpnpeTaTop, HagakTb 4OCTYN A0 onepaLiit, LWo He € OCHOBHOK
YaCTUHOK MOBMU, ane Bce Taku BOHW BOYA0BaHi, UM TO 3a4ns e(peKTUBHOCTI, Yn Ang Toro, Wwob Hagatu
A0CTyn A0 YHKLUIN onepauinHOi CUCTEMM, 30KPEMA CUCTEMHMX BUKIMKIB. Taki MOAyni € YacTUHO
KOHdpirypaLii, sika 3anexuTb Big nnatdopmu. Hanpuknag, Mogynb amoeba ICHYE nuLle y cuctemax,

LLIO MEBHMM YMHOM MIgTPUMYIOTb NPUMITUBK cuctemmn Amoeba. OamH okpeMuin Mogyrnb 3acnyrosye
creuianbHoi yBaru: sys, Wo BOyaAoBaHUA y Byab-aKkui iHTepnpeTaTop MoBK MaiToH.

3MiHHI sys.psl Ta sys.ps2 BM3HA4YalOTb PAOKMU, LLLO BUKOPUCTOBYHOTLCS K rOfIOBHE Ta ApYropsiaHe
3anpPOLUEHHS:

>>> import sys
>>> sys.psl
>>> !

>>> sys.ps2

1 1

>>> sys.psl = 'C&gt; '
C&gt; print 'Yuck!'
Yuck!

c&gt;

Lli ABi 3MiHHI BU3HaYeHi nuLwe Konu iHTepnpeTaTop Npautoe B 4iarioroBOMy peXXuMmi.

3MiHHa sys.path — L€ CNUCOK psaaKiB, WO BU3HAYaOTb BUKOPMCTOBYBaHI IHTEprNpeTaTtopoM LUNAXM

noLuyky moaynis. BoHa iHiLianisyeTbcs cTaHgapTHUM 3HAYEHHSM, WO 6epeTbes 3i 3MiHHOI
cepefoBuLlia PYTHONPATH abo i3 BOy4OBaHOro CTaHOAPTHOrO 3HAYEHHS (AKWO PYTHONPATH He

3anaHo). Il MoXHa 3MiHUTV 33 JONOMOrOK CTaHAAPTHUX CMIUCKOBMX OnepaLiin:

>>> import sys

>>> gys.path.append('/ufs/guido/lib/python')

OyHKITIA dir ()

BbynoBaHa dyHKUiA dir () BUKOPUCTOBYETHCSA AN BUSABNEHHS YCiX HA3B, BU3Ha4YeHUX y moayni. BoHa
rnosepTae BMOPSAKOBaAHWUIA CMINCOK PSALKIB:

>>> import fibo, sys

>>> dir (fibo)

[' name ', 'fib', 'fib2']
>>> dir (sys)

[' displayhook ', ' doc ', ' excepthook ', ' name ', ' stderr ‘',
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' stdin_ ', ' stdout ', ' getframe', 'api version', 'argv',

'builtin module names', 'byteorder', 'callstats', 'copyright',
'displayhook', 'exc clear', 'exc info', 'exc type', 'excepthook',

'exec prefix', 'executable', 'exit', 'getdefaultencoding', 'getdlopenflags',
'getrecursionlimit', 'getrefcount', 'hexversion', 'maxint', 'maxunicode',
'meta path', 'modules', 'path', 'path hooks', 'path importer cache’,
'platform', 'prefix', 'psl', 'ps2', 'setcheckinterval', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'settrace', 'stderr', 'stdin', 'stdout',

'version', 'version info', 'warnoptions']

bes aprymeHTiB dir () noBepTae Ha3Bu, BU3HAYEHI HA MOMEHT BUKITMKY GOYHKLLT:

>>>a = [1, 2, 3, 4, 5]
>>> import fibo, sys
>>> fib = fibo.fib

>>> dir ()

[' name ', 'a', 'fib', 'fibo', 'sys']

3ayBaxTe, L0 Leln CN1COoK MICTUTb BCi BUAM ineHTUdikaTopis: 3MiHHI, MOayni, (PyHKLii TOLLO.

dir () He BMAae Ha3B BOygoBaHMX OYHKLIN Ta 3MiIHHUX. AKLO Ui Ha3BKW NOTPIOHi, TO BOHM BU3HAYEHI Y
cTaHAapTHOMY Mogymni  builtin

>>> import _ builtin

>>> dir(_ builtin )

['ArithmeticError', 'AssertionError', 'AttributeError',
'DeprecationWarning', 'EOFError', 'Ellipsis', 'EnvironmentError',
'Exception', 'False', 'FloatingPointError', 'IOError', 'ImportError',
'IndentationError', 'IndexError', 'KeyError', 'KeyboardInterrupt',
'LookupError', 'MemoryError', 'NameError', 'None', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError', 'OverflowWarning',
'PendingDeprecationWarning', 'ReferenceError',

'RuntimeError', 'RuntimeWarning', 'StandardError', 'StopIlteration',
'SyntaxError', 'SyntaxWarning', 'SystemError', 'SystemExit', 'TabError',
'True', 'TypeError', 'UnboundLocalError', 'UnicodeError', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', ' debug ', ' doc ',

' dmport ', ' name ', 'abs', 'apply', 'bool', 'buffer',

'callable', 'chr', 'classmethod', 'cmp', 'coerce', 'compile', 'complex',
'copyright', 'credits', 'delattr', 'dict', 'dir', 'divmod',

'enumerate', 'eval', 'execfile', 'exit', 'file', 'filter', 'float',
'getattr', 'globals', 'hasattr', 'hash', 'help', 'hex',6 'id',

'input', 'int', 'intern', 'isinstance', 'issubclass', 'iter',

'len', 'license', 'list', 'locals', 'long', 'map', 'max', 'min',
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'object', 'oct', 'open', 'ord', 'pow', 'property', 'quit',
'range', 'raw input', 'reduce', 'reload', 'repr', 'round',
'setattr', 'slice', 'staticmethod', 'str', 'string', 'sum', 'super',
'tuple', 'type', 'unichr', 'unicode', 'wvars', 'xrange', 'zip']
ITaketn

MakeTn — ue 3acib opraHisaLii iMeHHOro npocTopy Moaynis [NaToHa LWNSXOM BUKOPUCTaHHSA "HoTauil
kpankamu" ("dotted module names). Hanpuknad, Hazga Modysisi A.B eKa3ye Ha niomodyrnb "B"y

nakemi "A". [1o0ibHO 00 Mo2o sIK suKopucmaHHs1 Modyrie no3baesrsisie asmopie 3alisux mpusoe w000

Ha3g enobasibHUX 3MIHHUX, 8UBHAYEeHUX KUMOCh IHWUM, BUKOPUCMaHHS Ha38 Modyriig, 3'e0HaHux
Kparnkamu, doriomazae asmopam bazamomoOyrbHUX nakemis (sK, ckaximo, NumPy yu epaghidHoi
6ibniomeku Python Imaging Library) yHukamu ripobriem, nog's3aHux 3 8UKOPUCMaHHSIM 0OHaKo8UX
Ha3e mModyriis.

Ckaximo, BM xo4eTe CTBOPUTK KONeEKLUito moaynis (nakeT) Ans o6pobkun 3ByKOBUX AaHUX Ta 3BYKOBUX
annis. IcHye GaraTo pi3HMX 3ByKOBUX dhopmaTtiB dpannis (30e6inbLIoro BOHM po3ni3HaTbCa 3a
PO3LUMPEHHSIM, HAaNpuUKnaa: .wav, .aiff, .au)iBam NOTPIGHO CTBOPUTM | yTPMMYyBaTU 3pOCTaOdy

KOMneKuito Moaynis Ans KOHBEPTYBaHHS Pi3HMX 3BYKOBMX (bopmaTiB. ICHYIOTb TakoX YMCNEHHi onepauii
Ans 00pobKm 3BYKOBMX AaHUX (Hanpuknag, HaknagaHHsa peBepbepalii, 3acTocyBaHHsI ekBanamnaepa,
CTBOPEHHS LUTYYHOro CTepeoedeKTy, TOLWO0), OTOX KpPiM YCbOro iHLIOro BaM 4OBeAETbCHA CTBOpPOBATH
HECKIHYEHHMI NOTiK MOAYNiB ANA 34iMCHEHHSA yCiX umx onepadin. TyT npeacTaBneHo MOXINBY
CTPYKTYpY BaLLIOro nakeTa (BUpakeHy y TepMiHax iepapxivyHoi hannoBoi cuctemmn):

Sound/ TakeT HaWBUIOTO PiBHA
__init .py IHinianmizsaunia 3BYKOBOI'O HaKeTa
Formats/ IlignakeT KOHBepPTyBaHHA dopMmaTiB bannais
__init  .py
wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

Effects/ MNinnakeT 3BYKOBUX ebeKTiB
__init .py
echo.py
surround.py

reverse.py

Filters/ Ninnaker ¢ineTpis
__init .py

equalizer.py
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vocoder.py

karaoke.py

Mpu imnopTyBaHHI NakeTa NanToH LWyKae NOro NigaAMpexkTopito, nepebuparoymn anpekTopii, Wo
MICTATbCA Y sys.path.

®annu _ init  .py NOTPIGHI, W6 NanToH Mir po3nisHaTn AMPEKTOpIl, AK TakKi, Lo MiCTATbL B COOI

nakeTu; Le 3pobrieHo 3 METOK 3anobiraHHsA BUNagKkoBOMY 3aMilLIEHHIO iHLIMX MOAYMiB, po3TalloBaHMX
rnubLue B AepeBi kaTanorie, AMPEKTOPISMH, O MatloTb 3arasbHi Ha3Bu (Hanpuknag, "string”). Y

HannpocCTillOMYy BUNaAKy  init .py MOXe OyTu NOpOXHiM dannom, ane BiH MOXe BUKOHATK
iHiLiani3auilo nakeTa Y4 3agatv aMiHHY  all , onmcaHy darni.

KopucTtyBaui naketa MOXyTb iMNOPTYBaTU OKpeMi Moayni 3 NakeTa, Hanpuknaa:

import Sound.Effects.echo

Lis komaHaa 3aBaHTaxye nigMoaynb Sound.Effects.echo . [TOCMNaHHA Ha HBOrO NOBMHHO POBUTUCS
Yyepes NOoro NOBHY Ha3By.

Sound.Effects.echo.echofilter (input, output, delay=0.7, atten=4)

AnbTepHaTMBHUIA CNOCIO iMMNOPTYBaHHA NiAMOAYNS TaKWIA:

from Sound.Effects import echo

Lle Takox 3aBaHTaxye NigmMmoaynb echo, @ TAKOX YMOXIUBITHOE NOCUMAHHSA Ha HbOro 6e3 npedikcy
nakeTa, TOOTO MOro MOXXHa BUKOPUCTOBYBATU TaKUM YNMHOM:

echo.echofilter (input, output, delay=0.7, atten=4)

MoxnmBo Takox iMnopTyBaTn 6axkaHy YHKLiI0 YM 3MiHHY HanpsiMy:

from Sound.Effects.echo import echofilter

Mpy UbOMY TaKOX 3aBaHTaXYeTbCH NiAMOAYNb echo , ane B TON e yac
YHKLiAA echofilter () MOXe BUKOPUCTOBYBATUCS HaMNpsMy:

echofilter (input, output, delay=0.7, atten=4)

SayBa>KTe, LLO npu BI/IKOpVICTaHHi from maker import enemeHT, EIEMEHT MOXE 6yTI/I I'Ii,EI,MO,D,yJ'IeM

(4m nignakeTom) naketa abo 6yab-AKOH HLLIOK Ha3BOK, BU3HAYEHOI B NAKeTi, SK, CKaxiMo, pyHKLis,
Knac 4v 3MiHHa. IHCTPYKLia import chepLly nepesipse, Yu BU3HAYEeHO 3adaHni eNeMeHT Y NakeTi;
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AKLLO Hi — LIV eNfeMEHT BBaXXaETbCA MOAYNEM, | poOUTbCA cnpoba NOoro 3aBaHTaXEHHS. AKLLO X i
MOAYNSA He 3HaANOEHO,TO reHepyeTbCs "NOMUIKa IMOPTYBaHHA" ImportError.

3 iHWworo 60Ky, Npy BUKOPUCTAHHI CUHTAKCUCY import ejieMeHT.nimeseMenT.ninninenemeHT,

KOXXEH eNeMeHT OKpiM OCTaHbOro NoBMHeH OyTu naketom. OCTaHHIN eneMeHT Moxe ByTn Moayrnem Yu
NnakeToMm, ane He Moxe OyTu Knacom, OyHKLIE 1M 3MIHHOK, BU3HAYEHOH0 Y NonepegHbOMY eNTEMEHTI.

IMnopTyBaHHA * 3 nakeTa

LLlo x BioGyBa€eTbCs, KOMM KOPUCTYBaY NUWe from Sound.Effects import * ? BigeanbHomy

BUMNaZKy MOXHa cnofisaTucs, LWo TyT NeBHMM YMHOM BigOyBaeTbCH NOLUYK NO panosin cuctemi,
3HaMAeHo BCi nigmMoayni nakeTa, i BCiX ix imnopTtoBaHo. Ha »anb, ua onepauis He gyxe nobpe npautoe
Ha nnatdopmax Mac Ta Windows, e dannosa cuctema He po3pi3HAE Bernvki Ta Mmani nirepu B HasBi
ganny. Ha umx nnatpopmax Hemae NeBHOro cnocoby BU3HAYEHHS, SKMM cCame YMHOM NOBUHEH ByTH
iMmnopToBaHui hann ECHO.PY : 9K MO4YMb echo, Echo 4YM ECHO.

€OMHMM BUpIiLLEHHSIM NMPobnemMu € iBHe 3a4aHHA aBTOPOM 3MICTy nakeTa. IHCTpykuis import
BMKOPWUCTOBYE TaKy KOHBEHLiIO: SKLLO KOA4 NakeTa  init  .py BW3Ha4ae CMUCOK, LLO

HasnBaeTbCAd  all |, TO BiH BBaXAaeTbCHA CMUCKOM Ha3B MOAYIIB, Lo NOTPibHO iMnopTyBaTtun npu
BUKOPUCTAHHI IHCTPYKUiT from maxer import *.CTBOPEHHS MOBHOrO CAMCKY MOAYSIB 3anMLaeTbCs
Ha BignoBigankeHICTb aBTopa. ABTOPY NakeTiB MOXYTb TAKOX OOMEXUTU import * 3i CBOIX MaKeTiB.
Hanpuknag, dann Sounds/Effects/ init  .py MOXe MICTUTU TakuUn KOA:

all = ["echo", "surround", "reverse"]

Lle o3Hayae, Wo from Sound.Effects import * IMMNOPTYE NuULIe TpW BKasaHi nigMoayni
naketa Sound.

AKWo  all  He BU3HAYeHO, TO IHCTPYKLUiA from Sound.Effects import * He iMMOPTYE YCi
nigMoayni naketa Sound.Effects Y MOTOMHUI NPOCTIp iMEH, a Nnuwe 3abesnevye iMnopT
naketa Sound.Effects (MOXMBO LWIAXOM MOrO iHiljanisauii3  init  .py )i NoTiM iMnopTye BCi

Ha3BW, BM3HAYeHi B NakeTi. Lle Bknoyae BCi Ha3BM BM3HAYeHiI (Ta SSBHO 3aBaHTaXeHi) y
danni _init .py. Lle Takox Bkntoyae Byab-Ski nigmMoayni naketa, Lo 6ynu ABHO 3aBaHTaXeHi

nornepenHiMn iHCTPYKLIAMW iMMOpTyBaHHA. PO3rnsHbMO Takuin KoA:

import Sound.Effects.echo
import Sound.Effects.surround

from Sound.Effects import *

Y ubomy npuknagi moayni echo ta surround iMNOPTYOTLCSA Y MOTOYHUIA NPOCTIP iIMEH TOMY, LLIO BOHM
BM3HAYeHi y NakeTi Sound.Effects MPU BUKOHAHHI iIHCTPYKUii from ... import. (Lle gie Takox,

KONMW BU3Ha4YeHO  all ).

3ayBaxTe, L0 3BMYKa iMNOPTYBaTW 3 MOAYNIB BCE 3a JOMOMOrOK cMMBora " * " He 3a0X04yeThCS,
OCKIJTbKM Lie YacTo NpM3BOAMTb 40 HeunTabenbHoro kogy. Xo4a Le MoXHa BUKOPUCTOBYBaTH, o6
3bepertu Yac, noTpibHMI Anga BBOAY Mig Yac AianoroBoro pexunmy, 40 TOro XX NeBHi Mogyni HaBMUCHO
CTBOpEHI, W06 ekcnopTyBaTy Moayni BigNnoBigHO A0 NEBHMX 3pas3kKiB.
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Mam'aTanTe, WO HEMAE HIYOro NOraHoOro, AKLLO BU BUKOPUCTOBYETE from IlakeT import
nesHwit_ninmonyss ! 3aranom, came taka popmMa iMnopTyBaHHA € PEKOMEHOO0BAHO, 38 BUHSATKOM
KOnu iMNopTyo4nin Mogyrnb NOTpebye niamMmoaynb 3 TiEt Camol Ha3BO, ane 3 iHLWOro nakeTa.

BHyTpilWWHbONaKeTHi NOCUNaHHA

Migmoayni YacTo nocunarTbCs O4MH Ha ogHOro. Hanpuknag, Moayrnb surround MOXE NOcunaTucs
Ha Mo4ynb echo. Taki NOCUNAHHS € HACTINBKU NOLMPEHNMMU, LLLO IHCTPYKLIA import CnodaTky
nepesipsie 30BHIWHINM nakeT nepen TMM, K po3noYaTh MOWYK B sys.path. TAKUM YUHOM,

MOOyJlb surround MOXe MPOCTO BUKOPUCTOBYBATU import echo YU from echo import
echofilter . AKLIO iMNOPTOBAHMIA MOAYSb HE 3HAWAEHO B MOTOYHOMY NakeTi (4Ns AKOro NoTOYHUIA
Moaysb € nigmMmoaynem), To iHCTPYKUIS import LWyKae MOAYNb HaiBuLioro piBHAl 3 Lieto HasBoto.

AKLWO NakeTn 30praHisoBaHo y nignakeTu (9K y HaBeaeHoMy npuknagi 3 naketom Sound ), TO

nocunaHHA «HaBnpocTelb» Ha nakeT-OrM3HIOK HEMOXITMBE — TYT NOBMHHA BUKOPUCTOBYBATUCA NMOBHA
Has3Ba nakeTa. Hanpuknag, SKkwo Mogynto Sound.Filters.vocoder NOTPiGEH MOAYNb echo Y

nakeTi Sound.Effects, TO ANS LbOro MoXxHa BUKOPUCTOBYBATU from Sound.Effects import

echo.

MakeTu, WO 3HAXOAATLCA Y Pi3HUX AUPEKTOPIAX

MakeTn NiATPUMYIOTb LWEe OAHWH creuianbHUn atpubyT:  path . BiH iHiuianidyeTbcst CNCKOM, SKUiA
MICTUTb Ha3BY AMPEKTOPIT, Y SKi 3HAXOAUTLCA  init  .py [AaHOro rnaketa, nepes BUKOHAHHAM

Kody, WO 3HaxoauTbes y uboMy channi. L 3miHHa Moxke OyTn 3MiHeHa, Lo NO3Ha4YMUTbLCA Ha MankbyTHIX
noLuykax nignakeTiB 4aHOro naketa.

Xoua us yHKLis BAKOPUCTOBYETLCA HEYACTO, BOHA MOXE BUKOPUCTOBYBATUCS OJ1S1 PO3LUMPEHHS
KiflbKOCTi MOAyniB, WO CKNagatTb JaHWIW NakeT.

MoskuBocTi hopMaTyBaHHS BUBOY

PaHiwe My nosHanomunucs 3 gBoma cnocobamu BUBOAY 3HaAYEHb: MBEPOXEHHS 3 supadamu Ta
onepartop print. (TpeTin cnoci6 — ue BUKOPUCTaHHA MeToay write () hannoBux ob'ekTiB; Ha hann

CTaH4apTHOro BUBOAY MOXHa nocunaTucs Yyepes sys.stdout . [ue. "Onuc Gibniotekn" ans
noAanbLuUoi iHdhopmaLii 3 Uboro npmeoay).

YacTto noTpibHO BinbLue KOHTPOMNO Haa hopmMaTyaHHsIM BUBOAY, aHiXK MPOCTUIN APYK CMUCKY 3HAYEHb
po3gaineHnx komamu. IcHytoTb ABa cnocobu hbopmaTyBaHHSA BUBOAY. [Nepunin — e camoMy CTBOPUTH
pSOKV Anst BUBOAY: 3a AOMOMOrOK onepaLin 3pidy Ta 3'e4HaHHA MOXHa oTpumaTu Byab-ske MOXMBe
dopmaTyBaHHA. CTaHgapTHUI MOAYMb string Mae AesiKi KOPUCHI onepadii Ans 3anoBHEHHS PsAKiB
00 NEBHOI LUMPUHKN KONMOHOK, NP0 WO NTUMETbCs He3abapoM. [pyrum cnocid — BUKOPUCTaHHSA
onepaTtopa $ 3 psiAKOM B SIKOCTi fiiBoro napametpa. Onepatop % iHTepnpeTye niBui onepaHAa nogibHo
00 (PYHKUIT sprintf () i3acTOCOBYE OO HbOMO NpaBuii aprymMeHT, MOBEPTauu Npu LbOMY pSaoK, WO €
pesynbTaToM onepaLlii opmaTyBaHHS.
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Todi NMWAaeTbCst Take NUTAHHSA: SKUM YYMHOM MOXHA KOHBEPTYBATW Pi3Hi 3Ha4YeHHs y paakM? Ha wacts,
ManToH Mae yHKLUIT ANA KOHBEPTYBaAHHS OyAb-sIKMX 3HAYEHb Y PAOKN: repr () Ta str () . 3BOPOTHI

nanku (° ) ekBiBaneHTHi yHKUIT repr () , ane ixHe BXMBaHHsS HebaxaHe.

QOYHKLIA str () CTBOPKE TEKCT KU 3PYYHO YNTATU NOOUHI, TOAI 9K repr () — TEKCT NPU3HAYEeHUN
ans iHtepnputaTtopa. [1ns 06'ekTiB, WO HE MatoTb YNTABENbHOrO NPEACTaBMEHHS, str () NOBEPHE
Takun CaMUn TEKCT, 9K i repr () . baraTo 3Ha4YeHb, CKaXiMO, YMCIa Yn TakKi CTPYKTYPU SIK CIIUCKM YK
CMNOBHUKW, MalOTb OAHAKOBY penpeseHTaLilo Npu 3acTocyBaHHi Byab-aKol 3 UmMx yHKUin. Pagkm Ta

ymcria 3 pyxoMmoto Kpankow MaroTb ABi pi3Hi penpeseHTalii.

Okpewmi npuknaau:

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> sl='"mpusir, ceire\n' # komysBaHHs UTF-8

>>> str(sl)
"\xd0\xb£f\xd1\x80\xd0\xb8\xd0\xb2\xd1\x96\xd1\x82,
\xd1\x81\xd0\xb2\xd1\x96\xd1\x82\xd0\xb5\n"'

>>> repr (sl)
"'\\xdO\\xbf\\xd1\\x80\\xd0\\xb8\\xd0\\xb2\\xd1\\x96\\xd1\\x82,
VM xdI\N\x81\\xd0\\xb2\\xd1\\x96\\xd1\\x82\\xd0\\xb5\\n""
>>> print sl

npuBiT, cBiTe

>>> str(0.1)

'0.1"

>>> repr(0.1)
'0.10000000000000001"
>>> x = 10 * 3.25
>>> y = 200 * 200

+ repr(x) + ', ay —

>>> s = 'x HOpPiBHIOE !

+ repr(y) +

>>> print s

x mopisHoe 32.5, a y — 40000...

>>> # OyHKI[IS repr () Aomae JIAnKM Ta 3BOPOTHI KOCI:
hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print hellos

'hello, world\n'

>>> # AprymeHTOM QyHKII1II repr () Mmoxe OyrTm Bynb-sxuii 06'ekT:
repr ((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

>>> # BBOPOTHI JIAOKM 3PYyYHI y O1aJT0TOBOMY PEXMMI :
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‘%, y, ('spam', 'eggs')"

"(32.5, 40000, ('spam', 'eggs'))"

Ocb gBa cnocobu BuBoay Tabnuui kBagpartiB Ta KybiB:

>>> for x in range (1, 11):
print repr(x).rjust(2), repr(x*x).rjust(3),
# BayBaxTe KOMy B KI1HII1I NONEpPenHBEOI'O PsOKa

print repr (x*x*x) .rjust (4)

11
4 8
9 27
16 64
25 125
36 216
49 343
64 512

9 81 729
10 100 1000
>>> for x in range(1l,11):

print '%2d %3d %4d' % (x, X*X, X*X*X)

O J o b w N B

111

2 4 8

3 9 27

4 16 64

25 125
36 216
49 343
64 512
81 729
100 1000

O W O J o U

(3ayBaxTe, WO o0AMH Npobin MiX koroHkamm 6yno AogaHo YHKLUIE print, SKka 3aBXAW APYKYE
npoBinu Mix aprymeHTamu).

Llen npuknag 4eMOHCTPYe MeToq riust () PAOKOBUX OB'EKTIB, AKMIN BUPIBHIOE PAAKM MO Npasin
CTOpPOHI WNAXOM AogaHHsA nNpobiniB 3 NiBoi CTOPOHW. ICHYOTE TakoX noAibHi meToam ans
BUPIBHIOBAHHSA MO LIEHTPY ( center () ) Ta Mo NiBiN CTOPOHI ( 1just () ). Lli meTogmn He 3aicHIoNTb
BMBOAY, a fi1Lle NoBepTaTb HOBU PAAOK. AKLIO PSOOK, L0 BUPIBHIOETLCS, 3a40BMMN — TO BOHU
noBepTatTb NOro sK €, 6e3 ckopoYveHHs. [Npu LboMy BUTNAA KONOHOK Oyae CNOTBOPEHO, ane
30e0inbLIoro ue Kpalle, HiXX BUBIA XMOHOIo 3Ha4YeHHs. (FKLLIO CKOPOYEHHS 3HAYEHHS BCE-TaKu
noTpibHe, TO LBOro MOXHA 3aBXAM OOCAITM 3a JOMOMOro onepadii 3pidy: "x.1just (n) [:n]").
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ICHye TakoX iHWWA meTon, zfill () , WO AOAAE 3riBa A0 psaKa, Wo Bupaxkae ymcno Hyni. Lle metog
TakKoXX PO3yMi€ 3HaKM NSIKOC Ta MiHYC:

>>> '12'.z£fil1(5)

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359"'.z£fi11 (5)
'3.14159265359"

BI/IKOpVICTaHHFl onepartopa % BUMMaA4ae TakuM YNHOM:

>>> import math

>>> print 'Ili npmbnmuzHo nopiexie $5.3f.' % math.pi

11 npubims3HO nopiBHIe 3.142.

Axwo Tpeba cpopmatyBaTu B pAOOK BinbLl HiXX OQHE 3HAYEHHS!, TO NpaBuiA onepaHa NOBMHEH
3ajaBaTnCst KOPTEXEM, SK Y LbOMY npuknagi:

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():

print '%-10s ==&gt; %10d' % (name, phone)

Jack ==&gt; 4098
Dcab ==&gt; 7678
Sjoerd ==&gt; 4127

BinbLicTb hopmaTyBaHb MpaLolTb TOYHICIHLKO SIK | B C i NOTpebyoTb HaneXxHoro Tuny, ane npu
nepegadvi HeNnpaBUIIbHOIO TUMY BM OTPUMYETE BUHATOK, @ HEe dpaTanbHy NoMusiky (core dump).
dopmaT $s € HabINbL rHYYKUM: SKLIO BiANOBIAHWIA apryMeHT He € psiAKoM, TO BiabyBaeTbCs

aBOMaTU4yHa KOHBepCisa 3a JonoMoro BbyaoBaHO! yHKUiT str () . BukopuctaHHs 3ipodku ( * ) ong

nepegadi LWWMPUHN YM TOYHOCTI K OKpeMOro (Liflo4MCNOBOro) apryMeHTa Takox mMmoxnmee. Kntoui
dopmaTtyBaHHs MoBM C %n Ta $p He NigTPUMYIOTbCA.

Ako noTpibHO cchopmaTyBaTy 4OBONI AOBIUA PAOOK, SIKUIA BU HE XOo4eTe po30bmBaTh Ha OKpeMi
niapsakv, To HabaraTo NPOCTIiLLE NocUNaTUCa Ha Ha NapamMeTpu 3a JONOMOroK Has3B, a He 3a ix
nopsigkom. Lle moxHa 3pobuTn 3a LONOMOroK HOTaUi % (Hasea) bopmaT , K MOKA3AHO HMKYE:

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print 'Jack: % (Jack)d; Sjoerd: %$(Sjoerd)d; Dcab: % (Dcab)d' % table
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

Lle ocobnmBo KopucHo y koMmbiHaLii 3 HOBOK BOYA0OBaHOK (PYHKUIE vars () , AKa MOBEPTAE CITOBHUK,
LLIO CKNaJaEeTbCs 3 YCiX NoKanbHUX 3MiHHNX.
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3uuTtyBaHHA 1 3anuc danIiB

DyHKUiS open () noBepTae annoBui 06'ekT i 30ebinbLLIOro BXMBAETLCA 3 ABOMA apryMeHTaMu:

'open (HasBa_gariny, pexnM) '

>>> f=open ('/tmp/workfile', 'w')
>>> print f
&lt;open file '/tmp/workfile', mode 'w' at 80a0960&gt;

MepLwmni aprymeHT — psAoK, WO € Ha3Bow danny. Jpyrinin apryMeHT - TakoX PSAoK, Lo MICTUTb Kiflbka
CMMBONIB, KOTPI OMKMCYIOTb, Ik OyAe BUKOpUCTOBYBaTUCHL dhann. Pexnm moxe 6yt 'r' (read), konm
(hann BiOKpMBAETLCA NuLLEe AN 34MTYBaHHA, 'w' (write) — anga 3anucy (icHyroumii doann 3 uieto
Ha3Boto Oyae 31epTo), 'a' (append) — Ans gogaHHs (yci HOBi AaHi 6yayTb aBTOMATMYHO AOAaHI B
KiHeub panna), a TakoX 'r+', WO BigKpMBae dann Ang 34nTyBaHHA Ta 3anvcy OAHOYACHO. APryMeHT,
LLIO 3a42a€ PeXUM He € 000B'sI3KOBUM, SIKLLLO MOro He BKasaHo, To cpain Oyae BiaKpUTO ANs 34NTYBaHHS.

Ha cuctemax Windows ta Macintosh 'b', gogaHui oo pexumy, Bkasye Ha Te, LWo doans NoBUHEH

OyTu BigKpnTO Yy BiHApHOMY peXxuMi. TakuMm YNHOM Ha LMX CUCTEMAX MAEMO TaKi 4OOATKOBI
pexumun: 'rb', 'wb',and 'r+b'.B3aemogia Windows 3 TekcToBUMU Ta BiHapHUMK dharnamm

BiAPI3HAETLCS; CMMBOS HOBOrO psiika aBTOMATUYHO OMYCKAETLCS NPU 34UTYBaHHI UM 3anuci JaHuX.
Taka nosakyrnicHa 3miHa hainoBnx gaHnx roanTbes Ans podotu 3 dhannamm y kogyBaHHi ASCII, ane
BOHa 3incye GiHapHi gaHi Takmx doopmartiB sk JPEG um EXE. NMpu 3uMTyBaHHI Y 3anuci Takmx dannis
HeobXiAHO BUKOPUCTOBYBATU BiHApHWIA pexxuM. (3ayBaxTe, L0 TOYHA CEMaHTUKA TEKCTOBOIO pPeXnmy
Ha Macintosh 3anexuTb Big BMKOpMCTOBYBaHOI 6ibnioTekn mosu C).

MeTtoau channoBux o6'ekTiB

Y UbOoMy po3aini NpunyckaeTbes, Wo dannoBuii 06'ekT 3 Ha3BOK £ BXe Oyrno CTBOPEHO.

3unTyBaHHA 3MICTYy dhanna 34iNCHI0ETLCS 32 AONOMOrO BUKIUKY f.read (pozmip) , AKUWA 34UTYE

NEeBHY KiNbKiCTb AaHWX | noBepTace ix y hopMi psiaka. po3mip - Lie He06OB'sI3KOBUIN YMCIIOBUIN apryMeEHT.
AKLLo po3mip nponyLeHo abo Noro 3Ha4YeHHs Big'eMHe, TO Byae 34UMTaHo | NOBEPHYTO yBeCh hans;
AKLLO X havin yaBivi 6inbHMIA 3@ NaM'aTb BaLIOro komn'totepa — TO Lie Balla ocobucta npobnema.
AKLLO X pO3Mip BKa3aHo, To Oyae 34MTaHo KinbkicTb 6anTiB, WO JOPiBHIOE b0 € MEHLLOK 3a BKa3aHy
KiNbKICTb. AKLLO OMAEHO A0 KiHUA harna, f.read () NOBEpHE NYCTUMN PAAoK ("").

>>> f.read()
'Ile yBech daru.\n'

>>> f.read()

f.readline () 34YMTYE OKPEMUN PAOOK i3 dhansia; CMMBOM HOBOro psiaka (\n ) 3anMWLAETbCs B KiHLUi

psaka (BiH Moxe OyTu BiACYTHIM nvLle B OTaHbOMY PSAKY, SIKLLO ddain He 3aKiHYYETbCH LM
CMMBOMOM). 3aBASAKM LbOMY NOBEPHEHE 3HAYEHHA € OOQHO3HAYHUM; SKLWO f.readline () MoBepTae

NycTU PSIAOK, TO Lie 03Ha4vae, Lo JOCArHYTO KiHUA dbarna, TOAi X K NyCTUM psagok penpe3eHToBaHo
CUMBOJSIOM '\n', TOOTO PSiAKOM, LLIO CKNAgaETbCs 3 CUMBOSIA NEPEXOAY Ha HOBUI PSAOK.

>>> f.readline ()
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'lle nmepumit pamok odania.\n'
>>> f.readline ()
'Ipyruit pamok odaiia.\n'

>>> f.readline ()

LN

f.readlines () NOBepTaE CMMCOK, O CKNadaeTbCs 3 YCiX psaakiB dpanna. AKLWo Len meTton oTpumye

HeoboB'A3KoBMI NapameTp 6axxaHuli_po3mip, To Byae 34NTaHO BKasaHy KinbkiCTb BanTiB, Ntoc
CTIiNbKW, CKifbKM NOTPIGHO, W06 3aBepLumTn psaok. Lie yacTto BUKOPUCTOBYETLCS ANS LWBUAKOMO
34UTYBaHHSA BENUKMX banniB pagok 3a paakoM 6e3 3aBaHTaXKeHHs Linoro gavna B nam'atb
Komn'totepa. [oBepTarTbes nuie Lini paaku.

>>> f.readlines ()

['e mepumit pamok odamma.\n', 'Ipyruii pamox danma\n']

f.write (pggox) 3anucye BMICT psidka B dhann, noBepTalyn None.

>>> f.write('lle — TecT\n"')

f.tell () noBepTae Line 4ynucno, Lo BKasye NOTOYHY NO3uLito y danni, BUMipsaHy B Gantax,

no4mHaroum Big noyvaTky danna. [ns amiHn nosuuii gpannosoro o6'ekta cnig BUKOPUCTOBYBATU
"f.seek (crinexyu, 3Bigxm) ".[103ULIS 0OYMCNIOETLCS LINAXOM OOOAHHSA 3HAYEHHS, BUPaXXeHOro

napamMeTpOM CKiflbKuU, A0 MYHKTY BigniKy, WO BU3HAYAETLCA NapaMeTpoM 38i0KU i MOXe MaTu Taki
3Ha4eHHs: 0 (noyaTtok dparna), 1 (noToyHa nosuuis), 2 (KiHeub danna). MapameTp 38i0KU MOXe ByTH
nponyLleHo, Npy LibOMY MOLLYK NO3uLUii BigdyaeTbCa BigHOCHO noyaTtky ¢hanna.

>>> f=open('/tmp/workfile', 'r+'")

>>> f.write ('0123456789%abcdef")

>>> f.seek(5) # Mmgemo mo 6-ro Bamra y ¢arni
>>> f.read(l)

rg
>>> f.seek (-3, 2) # JMgemo mo 3-ro Gaiira 3 KiHIS

.read (1)

h

>>>
q

h

MMicns Toro, sk poboTy 3 dhannom 3akiH4eHo, CNif BUKNUKATU f.close () ANS NOro 3aKpUTTS |

3BiflbHEHHS CUCTEMHUX PECYPCIB, LLIO BUKOPUCTOBYHOTLCS BiAKpUTUM barnom. licna
BUKMUKY f.close () cnpoba BUKOPUCTaHHS dhannoBoro ob'ekta npussene 40 NOMUSIKN.

>>> f.close ()
>>> f.read()
Traceback (most recent call last):

File "&lt;stdin&gt;", line 1, in ?
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ValueError: I/0O operation on closed file

dannosi 06'ekTN MatloTb Taki 40ATKOBI METOAN, SIK isatty () Ta truncate () , WO

BUKOPUCTOBYIOTbCA HabaraTto pigwe. Jue. "Onuc 6ibniotekn" ons goknagHiwoi iHgopmalii, Wwo
cTocyeTbea hannoBmx 06'exTiB.

Moaynb pickie

TeKcT MOXXe nerko 3anucyBaTmca y dann Ta 34MTyBaTUCS 3 Hboro. NeBHoro 3ycmunnsa notpebyoTb
ymcna, ToOMy Wo read () NoBepTae nuvLle TEKCT, Akui Tpeba o6pobuTn 3a 4ONOMOrot NEBHOI QYHKLT,

CKaximMo, int () , KOTpa oTpuMye psgok (Hanp, "123") i noBepTae noro Yncnose 3HaveHHs (123). Mpun

3anuci cknagHiwunx Tunie AaHmx (CNMCKiB, COBHUKIB YM peani3auiin Knacis) cuTyalist 3Ha4yHO
YCKNaOHKETHLCS.

LLlo6 He 3aBOoaBaTy kopuUcTyBa4yaM 3arBux TypboT, NOB'A3aHUX 3i CTBOPEHHSIM Ta HanawuTyBaHHSIM Koay
Ans 36epexxeHHs cknagHux TUNiB gaHux, NManToH Mae cTaHgapTHUMIA MOAYNb, WO 3BEeTbCA pickle. Lle

4YyOOBUIA MOAYIb, LLO MOXe B3ATM Oyab-sikuin 06'eKT MoBM [MaliToH (i HaBiTb NeBHi BUauM koay!), i
CTBOPUTM MOro psgKkoBe npeacTtasBfieHHs. Llen npouec 3BeTbes 3anakosysaHHsaM (pickling, gocniBHo
"MapuHysaHHs"). PEKOHCTPYKLIS 06'eKTa 3 MOro psiaKoBOro NpeacTaBlieHHs

3BeTbCA po3srnakosysaHHsm (unpickling). Mixk uumn aBoMa onepauisMmu psiakoBe npeacTaBieHHs
06'ekTa Moxe OyTK 30epexeHe y hanni Yn nepecnaHe Yepes Mepexy A0 BiaganeHoi MallnHu.,

AKLLOo icHYe 006'ekT x, | annoBuin 00'ekT £, BiAKPUTMIA ANS 3anMcy, TO HANMPOCTILLMIA CNocio
3anakoByBaHHs1 06'ekTa noTpebye 0gHOro-EANHOIO Psiika Koay:

pickle.dump(x, f)

[nsa 3BOpOTHLOI Aii, AKWo £ — ¢hannosui o6'ekT, BIOKPUTUN ONA 3UNTYBAHHSA:

x = pickle.load (f)

(IcHYtOTb TakoX MOXIMBOCTI ANsi 3anakoBYyBaHHS KiNbkoX 06'eKTiB 0gHOYACHO, ANs 30epeXeHHs
pesynbTaTy He B hanni Towo. [JoknagHiwy iHdopMaLito MOXXHa OTpUMaTn Y JOKYMeHTauji
Moayns pickle)

pickle — Ue cTaH4apTHWUI cnocib 36epiraHHa Koy Ta MOro NOAarnbLLIOro BUKOPUCTAHHS iHLLMMMN
nporpamMamMm Yu iHLWMM BUKIMKOM Li€T XX nporpamu. TEXHIYHMI TePMiH NS LbOoro aBuua —
NepcUCTEHTHUI 06'ekT. Yepes Te Wo pickle AyXe LUMPOKO BUKOPUCTOBYETHLCS, YUCTIEHHI aBTOpHM, L0
CTBOPIOKOTb PO3LUNPEHHSA AN MMaiToHa, NepeBipsOTb UM HOBI TUNK AaHKX (Hanpukniag, MaTpui)
MOXYTb HOpManbHO 3anakoByBaTUCS Ta PO3MNaKOBYBaTUCS.

IToMmuaky Ta BUHSATKH
PaHiwe npo NOMUIKM 3ragysarnocsa nuiie noBiXHO, ane SAKLLO BU r|po6yBan|/| BUKOHYBATW Npuknaau,

noAaHi paHiwle, To HaNneBHO BXe 6aunnn geski 3 HUX. ICHy0Tb ABa OKpPeMi TMMM MOMWUITOK: CUHMAaKCUYHI
MMOMUJIKU Ta BUHAMKU.
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CUHTaAKCU4YHIi NOMUIIKUN

CWHTaKCUYHI MOMWIIKM € MOXIMBO HaMBINbLLOK NPOOIEMOI0 KON B NOYMHAETE BUBYATM MOBY
MNanToH:

>>> while True print 'lpueiT, ceire'
File "stdin", line 1, in ?
while True print 'Hello world'

A

SyntaxError: invalid syntax

Mapcep NoBTOPOE PAOOK, Ae Oyno NopyLIEHO NPaBuso, i BUBOAUTbL MarneHbKy "CTPIinky", aka Bkasye Ha
micue, Ae nomurky 6yno Bnepile nomivyeHo. Lis nomunka 6yna cnpnynHeHa 3HakoM (abo npuHanMHi
nomivyeHa Tam), Lo nepeaye CTpinui : y LboOMy NpuKnagi noOMuUnKy 3HangeHo nepep Kro4oBum

CNOBOM print, TOMYy LLO Nepea HMM Oyno nponyLieHo asokpanky (":"). Takoxx BUBOAUTLCA Ha3Ba

parina Ta Homep psAaka, Wob BU 3Hanu, e came Biabdynaca noMunka, kLo Beig 6yrno oTpMmMaHo 3i
cKpunTa.

BuHATKK

HaBiTb KON IHCTPYKLis YM BUpA3 CUHTAKCUYHO MPaBUIibHi, iX BUKOHAHHS MOXE NPU3BECTU 40 MOMUSIKN.
MomMunku, Wo BiabyBaroTbCs NiJ Yac BUKOHAHHS NPOrpamMu 3ByTbCS BUHSIMKaMU | BOHU He € 6e3yMOBHO
daTtaneHUMK: He3abapom BM AOBiAAeTeCH, SK IX MOXHa (binbTpyBaTh y Nporpamax, HanmcaHux Ha
ManToHi. AKWwo noMurka He 06pobNsSETLCA NporpamMoto, To ToAi ii pedynbTaTtom Oyae NoBiAOMIIEHHSA
Ha 3pasok TUX, L0 NoKasaHi HUXYe:

>>> 10 * (1/0)

Traceback (most recent call last):
File "stdin", line 1, in ?
ZeroDivisionError: integer division or modulo by zero
>>> 4 + spam*3

Traceback (most recent call last):
File "stdin", line 1, in ?

NameError: name 'spam' is not defined
>>> '2' + 2

Traceback (most recent call last):
File "stdin", line 1, in ?

TypeError: cannot concatenate 'str' and 'int' objects

OcTaHHiIn pAgoK NOBIGOMIEHHSA MPO NMOMUIIKY BKA3ye Ha Te, Lo X came Tpanunocs. BUHATKM HanexaTb
[0 Pi3HUX TUMIB | Ha3Ba TMNY BUBOOUTBLCS 9K YacTMHA NOBIAOMIIEHHS. Y HaBeAEeHNX BULLLE MPpUKagax
TUNaMu NOMWMOK € ZeroDivisionError (OiNEHHS Ha HyNb), NameError (MOMWIKa iMEHi)

Ta TypeError (momwunka Tuny). Hazsa nomunku, Wo BUBOAUTLCS | € HA3BOK BOYJOBAHOMO BUHSTKY,

Lo Bigdyscs. Lle cnpaBeanueo aAns Bcix BOyAOBaHUX BUHATKIB, ane He 3aBXau — OJ19 BUHATKIB,
3aJaHNX KOPMCTYBa4eM (Xo4a Lie i KopUcHa KOHBEHLiS). Has3Bu cTaHaapTHUX BUHSATKIB — Lie BOygoBaHi
ineHTndikaTopu (a He 3ape3epBOBaHi KINOYOBI CrOBA).
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PewTa TekcTy B NOBiAOMMEHHI — AeTani, iHTepnpeTauia Ta 3Ha4YeHHS SKUX 3anexuTb Big Tuny
NOMWUITKN.

dinbLTPpyBaHHA NOMUIIOK

MoxxHa nucaTu nporpamu, 3aatHi 00pobnAT 3agaHi NOMUITKK. PO3rnsaHbMO HacTyNHUI nNpuknag, ae
nporpamMa Bumarae BBOAY AOMNOKM He Oyae BBEAEHO Life YMCno, ane npu LboMy A03BOSSE
KOpMCTyBa4veBi nepepBaTu nporpamy (BUKOPUCTOBYHOUM Control-C YM LOCh iHLUE, WO PO3yMie

onepalinHa cuctema); 3ayBaxTe, LLO NepepuBaHHs, BUKIMKaAHE KOPUCTYBaYeM, CYyrNpPOBOAXKYETLCH
CTBOPEHHAM BUHATKY KeyboardInterrupt.

>>> while True:
try:
x = int(raw input ("BeemiTe, Oyne-nacka, uine umcno: "))
break
except ValueError:

print "HempaBuiibHe 3HaueHHsA. CHpoOylTe 3HOBY..."

[HCTPYKUis try Npautoe TakuM YMHOM:

o CnoyaTtky BUKOHYETbCS BII0K, PO3TalLlOBaHMIA MiXK KIKOYOBMMIW CNOBaMU try Ta except .

o AKLWO He Tpanmnnoch XO4HOr0 BUHATKY, TO IHCTPYKLT, pO3TalloBaHi 3@ except MPOMyCKalOTbCH

i TAKNM YMHOM 3aKiH‘-Iy€TbCFI BUKOHaAHHA 6J'IOKy try.

° AKLLO BUHATOK TpanMBCS Nif Yac BUKOHAHHS OOHIET 3 iHCTPYKLi OMOKy try, TO pewita noro
iHCTPYKLi NpONyCKaeTbCA.

MMicnsa uboro, sIKLWO TWUM MOMWIIKK 36iraeTbCs 3 TUMOM BUHATKY, 3a3HA4YeHUM MiCns KIo4YOoBOro
CNnoBa except, TO BUKOHYKTbCHA IHCTPYKLii ONOKy except, MICAS 4YOro MNPOAOBXKYETHCS

BUKOHaAHHA KO4Y, pO3TallOBaHOro 3a onepatopoMm try.

° AKLLO BUHATOK, WO BiABYBCSH, HE BiANOBIgAE BUHATKY, BKA3aHOMY MiCrs KIHOYOBOro
CroBa except, TO BiH NepegaeTbCs

30BHILUHIM onepaTopaM try . AKLWO BUHSATOK Tak i He Byno BigdinsTpoBaHo, TO BiH

BBaXa€TbCA Heoripauybo8aHUM 8UHAIMKOM i BAKOHAHHS nporpammn 3ynmMHAETbLCA i3 BUBEOEHHSM
NMOMWUIIKKN, AK NOKa3aHO BULLE.

TBEPOKEHHA try MOXe MaTu BinblU HiXK OAHY KOHCTPYKLIO except AN 06POGKM Pi3HMX NOMMIIOK,

ane He GinbLue HixX ogHy 3 HUX Byae BukoHaHo. O6pobneHo Byae nuwe nomunku, Wwo Bigdynucs y
BignoBigHOMY 6noui try, a He BcepeanHi cammx dinbTpiB. KOHCTPYKLIS except MOXe

onpaLboByBaTU Kiflbka BUHATKIB OQHOYACHO; NPY LiIbOMY X Ha3BW OTOYYIOTHCH AY>KKaMMU:

except (RuntimeError, TypeError, NameError) :

pass
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OcTaHHS KOHCTPYKLIS except MOXe He BKa3yBaTW HA3BM BUHATKIB, LLIO MOXEe BUKOPUCTOBYBATUCA AN
06pobkn Byab-sgkoi nomunku. Livo doyHKuUio cnig BUKOPUCTOBYBaTH 3 HaA3BMYaHOK 06epexHicTio, 60 3
Tl JONOMOrOK MOXHa Nerko NpMxoBaTn CrpaBXHi NOMUIKK y nporpami! BoHa Takox MOXe CRy>XuTtun Ang
BMBOAY NOBIJOMMEHHS MPO NOMUIKY 3 MOBTOPHUM MNiAHATTSM MOMUIKM (LLLO MOXE BUKOPUCTOBYBATUCSH
ans i noganbLluoi 00pobku B cepeaoBuLLi, sSike BUKINMKANo AaHnn Koa):

import sys

try:

f = open('myfile.txt")
s = f.readline()

i = int(s.strip())

except IOError, (errno, strerror):

print "lloMunka BBOOY/BUBOHY (%s): %s" % (errno, strerror)
except ValueError:

print "HeMOXNIMBO KOHBepTyBaTM maHi B nije umcio."

except:

print "Hecnopmisana momunka:", sys.exc info () [0]

raise

>>>>>>>>> KOHCTPYKLIA try ... except Mae HEODOB'A3KOBY KOHCTPYKLUitO else ("iHakwe"), aka, SKLo
NPUCYTHS, NOBUHHA 3aKpMBaTK BCi KOHCTPYKLIT except . Lle KOPUCHO ANa CTBOPEHHSA KOAY, WO Mae
BMKOHATUCA B pasi, SKLLO He Bigdynocs XX04HOro BUHATKY. Hanpuknag;:

for arg in sys.argv[l:]:
try:

f = open(arg, 'r')

except IOError:

print 'HemoxnmBO BimgkpuTH', arg
else:

print arg, 'mae', len(f.readlines()), 'psaoxis'
f.close ()

BxxmBaHHSA BNOKY else — Kpallle, HiXk CTBOPEHHSI JOAATKOBOroO Koay BcepeauHi 6roky try, TOMy IO

AO03BOJISIE YHMKATK BUMAAKOBOI 06POOKM BUHSITKY, KU HE MOBMHEH OYB MigHIMaTUCs BCepeanHi koay,
3aXULLIEHOIo TBEPKEHHAM try ... except.

BuHSATOK MOXe MaTu neBHy BENMYUHY, LLO acoLiloeTbes 3 HAM. Lis BennymHa Takox Bigoma
AK ap2yMeHm BUHATKY. MPUCYTHICTb | TUN LbOro apryMeHTy 3anexarb Bif TUMYy BUHATKY.

Bnok except MOxe BM3Ha4aTu 3MiHHYy (abo cnncok) nicns Has3sBw BUHATKY. Lia 3MiHHa NpuB'a3yeTbes
[0 peanisauil BUHATKY, Yvi aprymeHTn 36epiraloTbCsl y instance.args . [na 3py4HoCTi, peanisauis
BUHATKY BU3HA4Ya€e getitem Ta  str , a OTXKe BMBIA Ta AOCTYM 4O apryMeHTiB MOXe
34iMicHIOBaTUCS HanpsiMy 6e3 NocunaHHa Ha . args .
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>>> try:
raise Exception ('spam', 'eggs')

except Exception, inst:
print type (inst) # peanizanis BMHATKY

print inst.args # aprymeHTH 36€pexeHO B .args

print inst #  str  n[o3BoJIgE BMBOOMTM apI'yMEHTM HaIpsaMy

X, Yy = inst # getitem  1no3BoJITIE POBNAKOBYBATM API'YMEHTM HAIPAMY
print 'x =', x

print 'y =', vy

&lt;type 'instance'é&gt;

('spam', 'eggs')
("spam', 'eggs')
X = spam
y = eggs

AKLO BUHATOK Ma€ apryMeHT, TO BiH BUBOOUTBLCS SK OCTaHHA YyacTuHa ("geTans") noBigoOMNeHHs ons
HeobpoOeHNX NOMMITOK.

QinbTpu BUHATKIB 00pOONAOTE HE NuLe Ti MOMUIIKK, WO Biabynucsa 6esnocepeaHbo y 6noui try, ane
i Ti, O BMHUKAOTb BCepeaMHi OYHKLIN, SKi BUKNMKaOTLCSA (HaBiTb onocepeakoBaHo) i3 6rnoky try .
Hanpwuknag:

>>> def this fails():
x =1/0

>>> try:
this fails()
except ZeroDivisionError, detail:

print 'Bimbyrnacs noMmiika Ipu BMKOHaHHi:', detail

Bigbyrnacsa noMmiIKa NpM BMKOHAHH1: integer division or modulo

CTBOpEHHSA BUHATKIB

TBepoXeHHSA raise [O3BOMSE NPOrpamicTy 3agaBatv BUHATKU. Hanpuknaga:

>>> raise NameError, 'IllpueiTBam'
Traceback (most recent call last):
File "stdin;", line 1, in ?

NameError: I[IpumeiTBam

Mepwwnii apryMeHT Ansa raise Ha3MBAE BUHATOK, LLIO CTBOPHETLCS. HEOOOB'A3KOBUIA APYrMin aprymMeHT
€ apryMeHTOM CaMOro BUHSITKY.
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dopma TBEPAXKEHHS raise O03BOMSE 3aHOBO MiAHATU MOMUIIKY:

>>> try:
raise NameError, 'IllpuBiTBam'
except NameError:
print 'TyT npoMarHyB BMHATOK!'

raise

TyT NPOMaMHYB BUHSTOK!
Traceback (most recent call last):
File "stdin", line 2, in ?

NameError: [IpumeiTBam

BUHATKN, BU3HAYeHi KOopuctyBaiem

ﬂporpaMM MOXYTb BU3HA4YaTU HOBI BUHATKN LUNSAXOM CTBOPEHHA HOBOIO Kracy BUHATKY. 3aranom,
BUHSATKW MNOBUHHI NOXOOMUTH i3 Knacy Exception, MPAMO Y1 ornocepegkoBaHoO. HaanKna/J,:

>>> class MyError (Exception) :
def init (self, value):
self.value = value
def str (self):

return repr (self.value)

>>> try:
raise MyError (2*2)
except MyError, e:

print 'Bimbyscsa Min BuHATOK, {{error|{{error|Bemmu}}}lmHa:', e.value

Binbyecsa Mim BuHaTOok, {{error|{{error|Bennu}}}luua: 4
>>> raise MyError, 'oops!'
Traceback (most recent call last):

File "stdin", line 1, in ?

__main__ .MyError: 'oops!'

Knacu BUHATKIB (K i 3BMYalHi Kracu) MOXyTb BUKOHYBAaTUMYTb Oyb-L10, ane 3arasioMm BOHU
CTBOPHOKTLCS MaKCUManbHO NPOCTMMU | MaloTb OBMEXKEHY KiNbKiCTb aTpubyTiB, ANd HagaHHA
iHbopMaUii Npo NOMUIIKY, sika MOXe BMKOPUCTOBYBATUCS QDinbTpammn BUHATKIB. [pu CTBOpPEHHi moayns,
LLIO MOXE BiAKMHYTU KiNbka OKpeMmx NoMmuniokK, TpaguLinHoO CTBOPIOETbCA 6a3oBuin Knac st BCiX
BUHATKIB, BU3HAYEHMX Y LIbOMY MOAYMI, @ TAKOX MNigKnac Ansi CTBOPEHHS crneumdivyHmX KnaciB BUHATKIB
Ansi OKPEMUX MOMMITOK:

class Error (Exception) :

"""EazoBmMM KJIAC IOJIS BMHSTKIB LBOIO MonmyJis.'""
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pass

class InputError (Error):

""INByYHSTKM IJIS [IOMUJIOK BBOIY .

ATpMOY T :

expression —-- BMpas BBOHy, Xe BlnOyjsacs NOMHUIIKA
message) —-- MNOBI1NOMJIEHHS MPO HOMUIIKY

mrrn

def init (self, expression, message):

self.expression = expression

self.message = message

class TransitionError (Error) :

"""BinKMOAETHECS HOPU HEJOBBOJIEH1N 3MI1iHI CTaHYy.

ATpHOY T :

previous —-- MNOYATKOBMIM CTAH MNEPEXOIY

next -- [NPOMNOHOBAHMI HACTYMIHMN CTAaH

message —- M[NOSCHEeHHS, YOMYy TAakKui HNepexing HEe HO3BOJISETHCS
mrmn

def init (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

BinbLWiCTb BUHATKIB MalOTb Ha3BM, LLO 3akKiH4ytoTbCA crioBoM "Error", nogibHo 4o Ha3B cTaHgapTHUX
BUHATKIB.

baraTto cTaHgapTHUX MoAyniB BU3HA4Yat0Tb CBOI BMACHI BUHATKM 4S5 NOBIAOMMEHb MPO NOMUSIKK, LLO
MOXYTb BiaOyTUCA Yy BU3HAYeHNX HUMK dpyHKUisX. [oknagHiwa iHpopMalia npo knacu nogaHa B
HacTynHOMY po3aini.

Bu3HayeHHs o4ymllyBanbHUX Ain

TBepOKEHHSA try LWe OaUH HEODBOB'A3KOBUI BOK, KN BU3HAYaE PisHi "ounyBanbHi" 4il, Wo MaTb
BUKOHATUCA 3a Oyab-aknx obcTaBuH. Hanpuknaga:

>>> try:
raise KeyboardInterrupt
finally:

print 'llpomay, ceite!'
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IIpomay, ceire!
Traceback (most recent call last):
File "stdin", line 2, in ?

KeyboardInterrupt

Llew 3akmro4Hul 610K BUKOHYETLCA HE3ANEXHO Bif TOro, Ym BifOyBCA BUHATOK y Oroui try . AKWo
BiAOyBCS BMHATOK, TO BiH 3aHOBO BiAKWHETLCS MNiCMNsl BUKOHAHHSA BnoKy finally . ®iHanbHWM 6ok
TaKOX BUKOHYETbCS MPW BiXOAi 3 BNIOKY try 3a AOMOMOrOl TBEPAXEHb break UM return.

Kog y 3akntoyHomy 6noui KopucHWUA Ans 3BiflbHEHHS 30BHILLHIX pecypciB (Takmx sk pannm 4m 3B'a3ku 3
Mepexero), He3anexHo Bif TOro, YM BUKOPUCTaHHSA LIMX PeCcypciB Byro yCnilLHUM, YK Hi.

TBEpOKEHHSA try MOBMHHO MaTu abo oguH Ym Binblue 6MokiB except, abo ognH 6nok finally, ane
He obnaBa pasom.

MexaHi3am cTBOpeHHS knaciB y [NanToHi gogae knacu 4o MOBU 3 MiHiManbHMM BUKOPUCTAHHSAM HOBOIO
CUHTaKCUCY Ta CeMaHTUKN. BiH € cymilLwio puc, Wwo icHytoTb Y moBax C++ Ta Modula-3. Ak i moayni,
knacu y MNManToHi He CTBOPIOKOTL abCONTHOrO Bap'epy Mixk IXHIM BU3HAYEHHSAM Ta KOPUCTYBaYeEM, a
I'PYHTYIOTbCS Ha BBIYNMBOMY NPUHLUMNI "HEBTPYYaAHHS Y BU3HAYeHHS". HansaxnuBsilli pucu knacis
30epiratoTb NOBHY Milb, ane: MexaHiaM ycnaakyBaHHS KraciB A403BONSAE YMCeHHI 6a30Bi knacu,
NoXiAHWI Knac Mmoxe nepenucaTn byab-skuin MeTom CBOro 6a3oBoro Knacy (4u knacie), MeToq Moxe
BUKIMKaTN OAHOMMEHHUI MeToa 6a3oBoro knacy. O6'ekT MOXYTb MaTh OyaAb-SAKY KiNbKIiCTb MPUBATHUX
AaHUX.

AKwo nocnyroByBaTmca TepmiHonorieto mosu C++, TO yci UneHn knacy (BKMOYHO 3 YneHamMmu gaHnx) —
ny6siyHi, a BCi (PyHKUIT Knacy — sipmyarbHi. CneuianbHUX KOHCTPYKTOPIB YM AECTPYKTOPIB HE iCHYE.
MogibHo oo moeu Modula-3 y MaiToHiI He iCHYe CKOpOYeHb A1 MOCUMaHHA Ha YreHn ob'ekTa i3 horo
MeToZiB: OYHKLiS MeToay 3adaeTbCs i3 SSBHUM NEPLUMM apryMeHTOM, Lo penpe3eHTye 06'eKT, KNt
HesIBHO nepefaeTbCs Npu BUKIKKY Liei dpyHKuii. MoaibHo Ao moBu Smalltalk cami knacu Takox €
06'ekTamu, xo4a i B LUMPLUOMY CeHCi: y MOBI IMalnToH BCi TMNK gaHnx — ob'ektu. Lle Bu3Havae
CeMaHTMKy iMNOopTyBaHHS Ta nepeimeHyBaHHs. Ha Biaminy Big C++ Ta Modula-3 BOygoBaHi Tunm
MOXYTb BMKOPUCTOBYBAaTUCS sIK 6@30Bi kKnacu Ansi CTBOPEHMX KOPUCTyBayYeM pO3LUUPEHb. TakoX,
noaioHo go C++, ane Ha BigmiHy Big Modula-3, 6inbLiicTe BOYAOBaHUX onepaTopis, L0 MakTb
cneuianbHUN CMHTaKCKC (apMdMETUYHI onepaTopu, iHAeKcaTopu TOLLIO) MOXYTb NepeBu3HavaTucs B
peanisauisx knacis.

KoHTeKkcTH Ta iMeHHI MPOCTOPHU

lMepen TnmM, K NOYMHATX PO3NOBIAbL MNPO Kracwu, crig po3noBicTM AeLLo NPo npasuna KOHTEKCTY B MOBI
ManToH. BuaHayeHHs knaciB NEBHUM YMHOM BMNIIMBaKOTb HA iIMEHHI MPOCTOPM i ANS TOro, Wwob NOBHICTHO
PO3yMiTH, LLO BiABYBaETLCS, MOTPIOHO PO3YMITH, AK CaMe B3aEMOAII0TE KOHTEKCTU Ta iIMEHHI MpoCTOopM.
3HaHHSA LbOro martepiany TakoX KopucHe Ans 6yab-aKoro 40CBiAYEHOro nporpamicta MoBu ManToH.

No4YHIMO 3 AesKNX BU3HAYEHD.

IMeHHUU npocmip — Le NPOeKTyBaHHA Ha3B y 06'ekTu. BinbLiCTb iIMEHHUX NPOCTOPIB IMNIEMEHTOBAHI
SIK CITOBHMKN MOBM [1anTOH, L0 3araniom 30BCiM HEMOMITHE (3a BUHATKOM €(OEKTUBHOCTI BUKOHAHHS
nporpamu), ane e MoXe 3MiHUTUCS B ManbyTHboMy. [Nprknagm iMeHHMX NPOCTOpIB: BOYAOBaHi Ha3BM
(dbyHKUji, Hanpuknag abs () , Ta BOyAOBaHi BUHATKN); rnobanbHi Ha3By BCepeauHi MOAYNS; NoKanbHi

Ha3BW NpY BUKIMKY YHKLiT. B neBHOMY po3yMiHHi Habip aTpmnbyTiB 06'ekTa TakoX YTBOPHOE iMEHHWIA
npocTip. HeobxigHo 3HaTK, WO Ha3BM i3 Pi3HUX IMEHHMX MPOCTOPIB 30BCIM HE MOB'A3aHi Mix co6010;
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Hanpuvknag, ABa Pi3HMX MOAyIi MOXYTb BUSHAYMUTU (PYHKLiI0 maximize ©€3 KOOHOrO pU3NKy
nonmyTaHHs — NpKU BMKIKUKY NOTPIOHOT pyHKLiT KOpMCTyBaydi MOAyniB NOBUHHI NpedikcyBaTh il HA3BO
BiANOBIAHOrO MOaYnNS.

Mixx iHWMM, cnoBo ampubym TYT CTOCYETbCSA ByAb-SKOi HAa3BW, PO3TALLOBaHOI 3a Kpankow —
Hanpuknag, y Bupasi z.real, real - Le aTpubyt ob'ekta z . CTPOro Kaxkyym, NOCUNaHHsA Ha Ha3Bu

BCepeanHi Mmoayns — e aTpubyTUBHI NOCKMAHHSA: y BUpasi modname . funcname, modname — Ha3Ba
ob'ekta Mmogynsa i funcname - MOro aTpubyT. Y LUbOMY BUNagky BiabyBaeTbCca NpsAMe NPOEKTyBaHHS

MiXX aTpubyTamu moaynst i BUSHa4EeHNMN B HbOMY r1100anbHUMKN Ha3BaMK: BOHM BCi NOAINSOTb OAMH
imeHHUMI npocTip! <footnote>3a BMHATKOM ogHOro. O6'ekTn MOAYMiB MalTb CEKPETHUIA aTPUBYT, LLO
OOCTYMHUI NyLle ONs 34NTYBaHHS, Sk 3BeTbcda __dict_, i KM noBepTae CroBHUK, L0
BUKOPUCTOBYETLCS ANSs iIMNIIEMEHTaLil IMEHHOro NPOCTopy Moayns; Ha3ea __dict  — nuwe atpubyT,
AKUIA He € rnobarnbHo Ha3Bok. O4YeBUOHO MOr0 BUKOPUCTAHHSA NopyLUye abCcTpakLito AnsanHy
iMEHHOro NPOCTOPY i TOMY MOBUHHO OOMEXYBaTUCA NULLE TaKUMK pedamMim siKk 3HeBagpKyBay npwm
noLuyky nomunok.</footnote>

ATpMOYTK MOXYTb OyTM NPU3HaAYeEHi K ANsi 34UTYBaHHS, TaK i AN 3anncy HoBMX BESNMYMH. OCTaHHE
cTocyeTbcst aTpubyTiB MOAYNIB, ANSA AKMX MOXHA Hanucat: "modname . the answer = 42". 3MiHHI

aTpMbyTN MOXYTb BUOANSTACS 3a AONMOMOIOH TBEPAXKEHHST del . HaMpuknag," del
modname.the answer " BUAanuTb atpubyT the answer 3 06'€KTa, Ha KM NOCUMAETLCH
Ha3Ba modname.

IMEHHI NPOCTOPM CTBOPIOKOTLCS B Pi3HWIA Yac | MalOTb Pi3HY TPUBAsiCTb XUTTS. IMEHHUIA NPOCTip
BOYyOOBaHMX Ha3B CTBOPIOETHLCA NiJ Yac 3aBaHTaXEHHs! iHTeprnpeTaTopa i HiKonu He BUAanseTbes.
"mo6anbHUn iIMEHHWUIA MPOCTIP MOAYNSA CTBOPHETLCA Mif Yac 34UTYBAHHS OO0 BU3HAYEHHS | 3ararniom
iCHye 00 BMxopny iHTepnpeTaTtopa. TBEPAXKEHHS, LLO BUKOHYIOTLCS iHTEPNPETAaTOPOM Ha HaBULLOMY
PiBHI (34MTaHi 3i CKpMNTa Y BBEAEHI Y AianoroBOMY peXMMI), BBaXXatOTbCs YaCTUHOK

MOAYNA  main__, i TAKUM YMHOM MatOTb CBiVl BMACHUIA iMeHHUI NnpocTip. BOyaoBaHi HasBu Takox

XVBITb Y OKPEMOMY MOAyni, Lo 3BeTbCA  builtin .

JlokanbHWI iMeHHMI NPOCTIp PYHKLIT CTBOPIOETLCS Nig Yac il BUKIMKY | BUOAANAETLCA NPU NOBEPHEHHI
Heto pe3ynbTaTy abo Npu 3BeAeHHI HEKD BUHATKY, HEOOPOOeHOro y camin Uin dyHkuji. (BnacHe TepmiH
"3abyBaHHA" KpalLe BigdvBaB 6u Te, WO BiabyBaeTbCst HacnpasAi). |, 3BMYaliHO, KOXXEH PEKYPCUBHUNA
BUKNUK (PYHKLIT Ma€ CBill BIACHWU iMEHHWIA MPOCTIp.

KoHmekcm — ue TeKCTyanbHUIM perioH nporpamMmu, HanvcaHoi Ha NanToHi, Ae iMeHHWIA NpocCTip
AOCTYMHWIA HanpsiMy. "[OCTynHUI HanpsMy" TyT o3Hadvae, Lo 6e3nocepeaHe NOCUaHHSA Ha Ha3By
CAPUYMHUTD 1T MOLWWYK Y LIbOMY iMEHHOMY NPOCTOPI.

Xoya KOHTEKCTM BU3HA4atoTbCsl CTAaTUYHO, BOHU BUKOPUCTOBYHOTLCA ANHAMIYHO. Y Oyab-SKUiA MOMEHT
BWKOHAHHS NPOrpamMu iCHyt0Tb NPUHAAMHI TPpY BKINaAeHUX KOHTEKCTU 3 JOCTYNHUMU HanpsiMy iMEHHUMM
npocTopaMu:

1. BHympiwHil (3 IKOro NoYMHaEeTbCA MOLLYK) MiCTUTb B COOI NoKarbHi Ha3BMW.

2. IMeHHul npocmip omouyyryux yHKUIl, oe NOLYK PO3NOYMHAETLCS 3 HANBNUMXKYOro
OTOYYHUOrO KOHTEKCTY.

CepedHili KOHTEKCT (Oe NPOAOBXKYETLCS MOLUYK) MICTUTL rrobansHi Ha3By NOTOYHOro MOAYNS.

4. 3o06HiWwHili KOHMeKcm, e NOLUYK 3aBepLUyeETbCH, — L€ iIMEHHUI NPOCTIp, WO MIiCTUTb
BOyZOBaHi Ha3Bw.

AKwo Ha3Ba 3ageknapoBaHa rnobanbHO, TO BCi MOCUNAHHS | NpU3HaYeHHs BigbyBatoTbCs Y
cepeaHbOMY KOHTEKCTI, Ae 36epiratoTbca rmobanbHi Ha3Bu moayns. B iHakwomy BMnagky, BCi 3MiHHI,
LLIO 3YCTpPiYaloTbCsl N03a BHYTPILLUHIM KOHTEKCTOM, NMPU3HAYeHi nuie ans 34NTyBaHHS.
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3aranom nokanbHWI KOHTEKCT MOCUMNAETLCS Ha JNTOKanbHi Ha3BM (TEKCTyarnbHO) MOTOYHOI doyHKLii. Mo3a
PYHKLISIMU NTOKaNbHUA KOHTEKCT NOCUITAETLCSA HA TOWM XKe iIMEHHWUI NPOCTIp, WO 1 rnobanbHui
KOHTEKCT: iIMEHHUI NpOCTip MoAayns. BusaHadeHHs Knacis 4oAaaroTh ile OAuH iMEHHUI NPOCTIp A0
NOKarbHOro KOHTEKCTY.

BaxxnunBo yCcBiAOMUTY, LLO KOHTEKCTM BU3HAYalOTLCA TEKCTYarIbHO: rNO0anbHU KOHTEKCT QOYHKLT,
BW3HA4YeHOI B MOAYSIi, € IMEHHUM NPOCTOPOM LibOro MoAyns, He3anexHo Bif Toro, 3Bigku 4m 3a
AOMOMOrOH AKOro NCEBAOHIMA Ti BUKMMKaHO. 3 iHLWOro 60Ky, cam nowyk Ha3B BiabyBaeTbCst AUHAMIYHO,
nif Yac BMKOHAHHS, X04a MOBa €BOMIOLOHYE A0 CTaTUYHOIO BUPILLEHHSA Ha3B nig vac "komninawii™,
OT)Xe He BapTO NMoknagaTtucs Ha AuHaMmivHe BupieHHst Ha3B! (Y)ke 3apas nokanbHi 3MiHHI
BUPILLYIOTLCS CTAaTUYHO).

OcobnueicTio MNanToHa € Te, WO NpU3HaYeHHs 3aBXau BigOyBartTbCs Y BHYTPILLHLOMY KOHTEKCTI.
lMpr3HaYeHHSA He KOMitoTh AaHi, a nuLie NpuB'A3y0Th Ha3BK 40 06'eKTiB. Te came CTOCYETbCS |
BMOANEHHS: TBEPOKEHHA "del x " BMAansie npmB'a3Ky 4O x i3 IMEHHOIO MPOCTOPY JIOKaNbHOMo

KOHTEKCTY. Hacnpasgai Bci onepaluii, Wo B1U3Ha4YaloTb HOBi HA3BW, BUKOPUCTOBYHOTb JTOKaIbHUIA
KOHTEKCT: 30KpemMa iMMopTyBaHHSA Ta BU3HAYEHHSA (OYHKLI NPUB'A3y0Tb HA3BY MOAYNSA UM PYHKLIT Yy
NoKanbHOMY KOHTEKCTI. (TBEpAXEHHSA global MOXe BUKOPUCTOBYBATUCS K iIHOMKATOP TOro, L0 AaHa

3MiHHa iCHye y rnobanbHOMY KOHTEKCTI).

Ilepiruii orJisAa Ha Kitacu

Knacu gogatotb TPOXM HOBOIoO CUHTAKCUCY, TP HOBUX TUMK ob'exTiB Ta TPOXK HOBOI CEMaHTMKM.

CuHTakKkcuc BU3HaAUYeHHSA KnaciB

HannpocTiwa ¢opma BM3HAYEHHS Knacy BUrnsgae Tak:

class ClassName:

TBepIXeHHA-1;

TBEePIOXeHHA-N;

BusHaueHHs knacis, NnoAibHO 40 BU3HAYeHb OYHKLIN (3agaHnX Yepes TBEPOKEHHST def ) , MOBUHHI

BUKOHATUCA Nepeq TUM, SIK BOHM MaTUMYTb AKMIACb edoekT. (BnaHayeHHs Knacy B NPUHLMNI MOXe
pPO3TaLLIOBYBATUCS Y PO3rany>KeHHi TBEPAXEHHS 1if 4Ymn BCcepeauHi pyHKLUiT).

Ha npakTtuui TBepaXeHHsi BcepeanHi knacy 34e6inbLuoro MiCTaTb BU3HaYeHHsT OYHKLIRN, ane 1 iHLWi
TBEPAXEHHS TYT J03BOMNATLCH TAKOX — MU MNOBEPHEMOCS A0 LbOro nisHiwe. BusHavyeHHA dyHKUiN,
po3TalloBaHUX BCEPEeAMHI KnaciB MatoTb 0cobnmBYy oopMy CIUCKY apryMeHTIB, L0 OMKTYETbCA
npasunamMmu BUKIIMKY METOAIB, ane npo ue TakoxX NTMMeTbca aarni.

Mpn BXOAi Y BUBHAYEHHS Kracy CTBOPKETLCH HOBUI IMEHHUI NPOCTIpP, LLO BUKOPUCTOBYETLCS Y SIKOCTI
NOKanNbHOro KOHTEKCTY, TakMM YNHOM BCi MPU3HAYEHHSA HOBUX BEMNUYMH FTIOKaNTbHUM 3MiHHUM
noTpannisitoTb y Len HOBUIM iMEHHUI NPOCTip. 30Kkpema BU3HAYEHHS (PYHKLiIA NPUB'A3YHOTb HA3BY HOBOI

QyHKUIT TYT.

lMicna HopManbHOro BMXOAY 3 BU3HAYEHHS Knacy (Mpu MOro 3akiHYeHHI) CTBOPHOETLCA Kiiacosul
06°'ekm, KU PakTUYHO € 06ONOHKOI 3MICTY IMEHHOIO NPOCTOPY, CTBOPEHOIO LM BU3HAYEHHSIM (NMpo
KnacoBi 06'eKTM NTUMETBLCS B HACTYNMHOMY po34ini). [icnsa Lboro NOHOBMAETHCS NOYATKOBMUM
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NoKarbHUIA KOHTEKCT (TON, LLIO iCHyBaB Nepef BXO4OM A0 BU3HAYEHHS Knacy), Y SKOMy KrnacoBuii 06'ekT
NpUB'A3YETLCA A0 BKA3aHOI y 3arofoBLji BU3HAYEHHS Knacy HasBu (y HaBe4eHOMyY BuLLe
npuknagi ClassName)

KnacoBi 06'ekTun

Knacosi 06'ekTn niagTpumMytoTh ABa TUNKU onepawini: aTpnubyTMBHI NOCUNAaHHA Ta peanisadito.

AmpubymueHi nocunaHHs1 BUKOPUCTOBYOTb CTaHAAPTHUIN CUHTAKCUC aTpUBYTUBHMX NOCKIaHb MOBU
ManToH y BUMAAi obj.name . JiNCHI aTpubyTUBHI Ha3BM CkNagalTbCA 3 YCiX Ha3B, LUO iCHyBanu B

iMEHHOMY MPOCTOPI Knacy nif Yyac CTBOPEHHS KrnacoBoro ob'ekta. To6TO, SAKLWO BU3HAYEHHS Knacy
BUTNsiA4ano Takum YNHOM:

class MyClass:
"IIpOCTEeHBbKMUM NPMKJIAL KJjacy'"
i = 12345
def f (self):

return 'npusiT, cBire'

TO MyClass.i and MyClass.f € QiACHMMW aTPUOYTUBHUMM NOCUITAHHSIMU, LLIO NOBEPTAOTb

Lino4ncroBy Benn4ymHy Ta o6'ekT MeToAy BiANoBiaHO. ATpUOYTM Knacy MOXYTb Takox HabysaTu HOBMUX
3Ha4eHb, TO6TO MyClass.i MOXe 3MIHIOBATUCA Yepes NPU3HAYEeHHA.  doc - TAKOX AiCHWN

aTpubyT; BiH NOBEpTae psgoK AOKYMeHTauii BignoBigHoro knacy: "lNMpocTeHbkuiA Nnpuknag knacy".

Peanizauis knacy BUKOPUCTOBYE HoTaLito dyHKUil. MpocTo BaanTe cobi, Wo KnacoBui 06'ekT - Lie
Ge3napameTpoBa PYHKLis, sika NOBepTae HOBY peanisauito knacy. BianosigHo 0o HaBe4eHOro BULLE
npuknagy

x = MyClass ()

CTBOPIOE HOBY pearsiizaujto Knacy i npMsHavae Liei HOBOCTBOPEHUIA 06'EKT NOKarbHiA 3MiHHIN x .

Onepadisa peanisadii ("BMKNUK" KnacoBoro o6'ekta) CTBOPOE NycTuin 06'ekT. HacTo knacu CTBOPIOTh
00'ekTI i3 3a4aHMM NOYATKOBMM CTAHOM. NS LbOro Krac MOXe BU3HaYUTK crevlianbHUin MeTod, Lo
3BeTbCA  init () , HaMpuknaa:

def  init  (self):

self.data

[]

AKwo B Knaci BU3Ha4YeHo MeTod  init () , TO BiH aBTOMaTU4YHO BUKIMKAETLCA NpK peanisauii

HOBOrO Knacy. [1ns HaBeeHoro BuLLle NpUKNaay HOBa iHilianisoBaHa peanisauis knacy moxe byTtn
OTpMMaHa TakK:

x = MyClass ()

| 3ByanHO, MeTod  init () [AnA 6inblOT 3py4HOCTI MOXe MaTu i apryMeHTH, Lo nepeaatTbes
nomy nig yac peanisauii knacy. Hanpuknaga:
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>>> class Complex:
def init (self, realpart, imagpart):
self.r = realpart

self.i = imagpart

>>> x = Complex (3.0, -4.5)
>>> x.r, x.1i

(3.0, -4.5)

PeanizoBaHi 00'ekTn

LLlo » MoxHa pobuTn 3 peanisoBaHMMn 00'ekTaMn? €OQMHWIA TUMN onepadin, 3p03yMinuin peanizoBaHUM
o6'ekTam — Lie aTpubyTNBHE NOCUNAHHS. ICHYIOTb ABaA TUMKX OINCHUX aTPUOYTUBHMX Ha3B.

MepLwmi TN MOXHa YMOBHO Ha3BaTu ampubymamu oanunx, siki eidrnosidaroms "peanisogaHum
3MiHHUM" y mosi Smalltalk Ta "uneHam gaHux" y C++. [leknapyBaTu atpubyTn AaHUX HENOTPIOHO;
NoAibHO A0 NoKarnbHMUX 3MIHHUX BOHM NMOYMHAOTL iCHYBaTK NpU NEpPLUOMY Npu3HaYeHHi. Hanpuknag,
AKWO x € pearisaui€eto BULLEe3ragaHoro knacy MyClass, To Lel LMaTOK KOOy BMBENe BEJIMUKUHY

16 i He sBanuumMThL Bing Hel XOOHOTO CJiny:

xX.counter = 1

while x.counter &lt; 10:
X.counter = x.counter * 2

print x.counter

del x.counter

Opyruii Tn atpubyTUBHOIO NOCUNAaHHS, 3pO3yMinuin peanisoBaHumM o6'ektam - e memodu. MeTtog —
e NpocTo PyHKLig, Lo "HanexuTs" 06'ekTy. (Y ManToHi TepMiH "MeToa" BXMBAETLCA HE nuLLe No
BIJHOLLEHHIO A0 peani3aLin knacis: iHWi TUNmn 06'eKTiB MOXYTb TaKOX MaTu MeToan. 30Kpema, CrMCKOBI
00'ekTn MalOTb METOAM A8 oAAaBaHHS, BUAANEHHS, BCTABKM, COPTYBaHHA Towwo. OgHak y LboMy
po3aini TepMiH "MeToa" BXXMBAaTUMETLCS BUHATKOBO 41151 NO3HAYEHHS 00'eKTIB pearni3oBaHuX Knacis,
AKLLO HEe 3a3HaY€eHO iHaKLLe).

HincHi Ha3Bm MeToAIB peanizoBaHMx 00'eKTiB 3anexaTb Bid BiANOBIAHOMO Knacy. 3a BU3HAYEHHSAM YCi
aTpmbyTu Knacy, Ski € (BU3Ha4eHUMUN KopUCTyBayem) ob'ekTaMu PyHKLIN, BU3Ha4atoTb BiANOBIOHI
mMeToam peanizoBaHux ob'ekTiB. 3okpema, x.f — Le OiCHE NOCUNaHHSA MeToAY, TOMY

Wo MyClass.f — (OyHKUis, ane x.i - Hi, TOMy WO MyClass.i He € (pyHKUieto. Ane x.f - He Te
came, WO N MyClass.f -- ue 06'ekm memody, a He OyHKLT.

O6'ekTn meTopaiB

3asBumyan BUKNNK MeToay BiabyBaeTbCcs Bigpasy:

x.£()
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[nsa Haworo npuknaay ue noBepHe paaok 'mpmeir, ceite' . Ane BUKIIMK METOAY B MOMEHT
NoCKMaHHsS Ha HbOro He € 000B'A3KOBMM: AKLLO x.f — OB'EKT MeToay, TO BiH MOXe OyTun 36epexxeHun i
BUKITMKaHWI NisHiwe. Hanpuknag;

xf = x.f
while True:

print xf ()

BMBOANTUME "npueiT, ceiTe" 4O KiHUS CBITY.

LLlo x Hacnpaegi BiaOyBaeTbLCA NpU BUKIUKY MeToay? MoXnuneso BY NOMITUAK, WO x. £ () Byno

BUKMMKaHO 0e3 3a3Ha4YeHOoro y BU3HadeHHi aprymeHTy. LLo x Tpanunoca? Agyxe Bigomo, o MNanToH
CTBOPIOE BUHATOK, KON (OYHKLIS, Aka NoTpebye apryMeHTy, BUKIMKAETLCS 6€3 HbOro, HaBiTb AKLLO TOW
aprymeHT HacnpaBAi He BUKOPUCTOBYETHLCH...

MoxnmBo BM BXe Braganu Bignoigb: 0COOMMBOI PUCOK METOAIB € Te, LLO BiAMOBIiAHMI 06'eKT
nepenaeTbcs Yepes nepLumi aprymeHT dyHkuii. [lna Haworo npuknagy x. £ () MOBHICTIO

eKkBiBaneHTHe MyClass.f (x) . 3aranom BUKNUK MeTOAY 3i CMUCKOM y N apryMeHTIB BignoBigae

BUKIMKY BignoBigHOT OYHKLIT 3i CNMCKOM, LLIO CTBOPIOETLCS AoA4aBaHHAM 00'ekTa meToay nepeg
nepLUnMM apryMeHToOM.

AKLWo BaMm e He 30BCiM 3p03yMino, gK nNpaLolTb METOAN, BUCBITNIEHHA OKpEMUX AeTanemn
iMnnemMeHTaLil MoXe AeLo NPOosICHUTIU CTaH pedent. [py nocunaHHi Ha aTpmubyT peanisauii, Wwo He €
aTpubyToM OaHuX, BiobyBaeTbCs NOLLYK Y BignoBigHOMY Knaci. AKWOo Ha3Ba no3Havae AincHUin atpmbyT
Knacy, LWo € OYHKUiNHUM 06'EKTOM, TO CTBOPIOETLCA 00'EKT METOAY LUMAXOM 3anakoByBaHHS
(nonHTepa) peaniszoBaHoro ob'ekta Ta 00'ekTa doyHKLUIT B €AMHOMY abCTpaKkTHOMY O6'eKTI, WO i €
06'ektom MeToay. Mpn BUKNKKY 06'ekTa MeToay 3i CMMCKOM apryMeHTIB, BiH 3HOBY PO3MaKoOBYETbLCS i
HOBMI CMUCOK apryMeHTIB CTBOPIOETLCS i3 peanizoBaHoro o6'ekTa i mo4aTKOBOrO CMMCKY apryMeHTIB,
nicnst 4Yoro 06'eKT PYHKLIT BUKITMKAETLCA 3 HOBUM CMUCKOM apryMeHTIB.

Kiacu

BunagkoBi 3ayBaXeHHA

ATpuByTN JaHNX NepekpmnBatoTb OA4HONMEHHI aTpnbyTn meTtoais. LLlo6 3anobirtu Bunagkosmm
KOHGMiKTaM Ha3B, L0 MOXYTb NPU3BECTM OO Npobnem, ski Oyae 4OCUTbL BaXKO BiAHAWTU Y BEMUKUX
nporpamax, rapHo ie€t0 € BUKOPUCTAHHSA NEBHMX KOHBEHLIN, LLO AOMOMOXYTb MiHIMi3yBaTK pU3UK
Takux 3iTKHEHb. TaKMMM KOHBEHLISIMIN MOXe ByTW BXUBaAHHS BENMKOI NiTepn y Ha3Bax MeTosis,
npecikcauia Ha3B aTpubyTiB AaHNX (MOXIMBO 3a AOMOMOIOH NIULLE HUXKHBOT PUCKN), BUKOPUCTAHHS
AiecniB y HazBax MeTofiB Ta iMEHHVKIB y aTpnbyTax gaHuX TOLLO.

MocrnaHHA Ha aTpubyTn AaHMX MOXe pobMTUCA 9K MeTo4aMM TaK i 3BUHANHUMKN KOPUCTYBavYaMu
("knieHTamn") ob'ekTa. IHWMMK CnoBamMu, Knacu He NpuaaTHI 4ns iMnneMeHTauii YACTUX abCTpakTHUX
TMNiB gaHux. binbLwe Toro, y MNanToHi HeMae HiYoro, WO YMOXIMBITIOE MPUXOBYBaHHA JAHUX — BCE
GasyeTbCA nuLle Ha KoHBeHLisX. (3 iHworo 6oky, iMnnemeHTauis MaToHa, HanucaHa Ha C, moxe
MOBHICTIO MPUXOBaTK AeTani i KOHTPOBATN AOCTYN A0 00'EKTIB AKLLO Take NOTPIGHO; Lie Moxe
BMKOPUCTOBYBATUCS pO3LUMPEHHAMM [MaiiToHa, HanucaHumm Ha C).

KnieHTn noBMHHI BUKOPUCTOBYBATK aTpubyTn faHnx 06epexxHo — 60 BOHM MOXYTb BUNaAKOBO
3pyMHYBaTW HE3MIHHI BEMNNYMHM METO/iB, HACTYMMBLLUK Ha iXHi aTpubyTn gaHuX. KrnieHTn MOXyTb Takox
AojdaBaTu BrnacHi atpmbyTu gaHnx o peanisadii 06'ekta, He NOpyLUYHYM NPU LbOMY LiNICHOCTI
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METOZIB, SIKLLO MPU LbOMY YHUKHYTO KOHOIIKTY Ha3B (3HOBY XK Taku: BUKOPUCTAHHS iIMEHHUX KOHBEHLLi
Moxxe obepertu Big rorioBHOro 6onto).

BcepeanHi MmeToaiB CKOpOYeHe NocunaHHA Ha aTpubyTn AaHux (K i Ha iHWi MeToau) HeMoXnumBee. Ak
Ha MeHe, TO Lie 3Ha4yHO nokpaLlye YntabenbHiCTb METOAIB Yepes Te, Lo Npu Nepernagi kogy Mmetoay
HEMOXINNBO NepennyTaT NokanbHi Ta peanisoBaHi 3MiHHI.

3asBunyain nepLumi aprymeHT MeToay 3BeTbCs self . Lle nuwe Tpaguuisa: HasBa self He Mae >XOQHOro

3HayeHHs B MoBi ManToH. [Npu ubomy cnig 3ayBaXkntu, LLO BiACTYN Bif L€l KOHBEHLi MOXe YCKNagHUTH
YMTAHHSA KOAY iHWWUMK nporpamMictammn. Takox LiNIKOM MOXITMBO, LLIO Konnchb Byae cTBOpeHo
cnevjianbHUK nepernsgay Kknacis, WO 3Ha4YHOK MipOo NOKMagaTUMETHCS Ha LIK0 KOHBEHLIH.

Bbyab-sknin 06'eKT OyHKLUIT, WO € aTpnbyToM Knacy, BU3Ha4yae MeTon Anga peanisauii BignosigHoro
knacy. Npu uboMy (PYHKLIA HEe NOBMHHA 3HAXOAUTUCSA BCEpPEeaMHI LibOro Krnacy TeKCTyarbHO:
npusHadeHHs o6'ekTa QYHKLiT ToKanbHIM 3MiHHIN Takox cnpaute. Hanpuknaga:

# OYHKIIIS, BM3HAUEHA [103a KJIACOM
def f1l(self, x, y):

return min (x, x+y)

class C:
f =11
def g (self):
return 'scim npusitT!'

h =g

Takum YnMHOM f, g Ta h - BCi € aTpubyTamu knacy C, Lo No3Ha4vyarTb QYHKLiNHI 06'ekTn, i
BiAMOBIAHO BOHM BCi € MeTO4aMu peanisauin C -- MpyM YoMy h — MOBHICTIO TOTOXHIN g . Cnig
3ayBaXnTu, WO noAibHa npakTmka 3a3smnyan nuiie 3bnBae 3 NaHTENMKY YuTada nporpamu.

OpHi meToan MOXYTb BUKINMKaT O4NH OOHOIo 3a AOMNOMOroro anM6yTiB MeToniB aApPryMeHTy self:

class Bag:

def init (self):
self.data = []

def add(self, x):
self.data.append (x)

def addtwice(self, x):
self.add (x)
self.add (x)

MeToaum, Tak camo §K i 3BUYariHi PyHKLiT, MOXyTb nocunaTncsa Ha rnobanbHi Hasswu. [nobanbHUN
KOHTEKCT, acoLiioBaHMI 3 METOAOM, — Lie Moayfb, e 3HaX0AUTbCA BU3HA4YeHHs knacy. (Cam xe knac
HIKOMM HE BUKOPUCTOBYETLCA SIK rrobanbHUIM KOHTEKCT!). Xo4a BMKOPUCTaHHA rnobanbHmMX gaHnX
BCepeavHi MeToAy He YacTo Moxe ByTu BuUnpaegaHe, icHye 6arato neriTMMHMX MOTUBIB 411
BUKOPUCTaHHSA rnobanbHOro KOHTEKCTY: NepLl 3a Bce, PyHKLii Ta MoAdyni iMnopToBaHi B rnobanbHui
KOHTEKCT MOXYTb BUKOPMUCTOBYBATMUCS MeTogamMu. YacTo knac, Wwo MicTutb B cobi MeToa, cam
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BU3HAYEHWI Y LibOMY rnobanbHOMY KOHTEKCTi, @ B HACTYMHOMY po34ini MM no6avynmMo 1 iHLi MOTUBM,
yepes AKi MeTo NoTpebye NoCnaHHA Ha BracHUIn knac!

CnapgkoBicTtb

3BunyanHo, 6e3 cnagkoBOCTI LS puca MOBU He morna 6 HasmBaTucs "knacom". CUMHTaKcMC NoxigHoro
Knacy BuUrnsigae Tak:

class DerivedClassName (BaseClassName) : # IloxingHmiiKiaac (KnacOcHoOBA)

TBEepOXeHHA-1;

TBEepIOXeHHA-N;

HasBa BaseClassName MOBMHHa OyTW BU3HA4YeHa B KOHTEKCTI, LLIO MICTUTb BU3HAYEHHS NOXiAHOro

knacy. 3amMiCTb Ha3BM Kracy-OCHOBM MOXHa BXuBaTtun Bupas. Lle kopncHo, konu knac BM3Ha4yeHo B
iHLLOMY MOAyTi:

class DerivedClassName (modname.BaseClassName) :

BWKOHaHHA BU3HA4YeHHs NOXiAHOro Knacy BiaOyBaeTbCA Tak camo, 9K i Ans Knacy-ocHosw. [Npu
KOHCTPYKLT kKracoBoro 06'ekta Knac-ocHOBa 3anam'aToBYeTbCS. Lie BUKOPUCTOBYETLCSA NPU BUPILLIEHHI
aTpUBYTUBHUX NOCUNAHb: AKLLO NOTPIGHUI aTpnbyT He 3HaMAEHO B Knaci, TO NOLUYK NPOAOBXYETHCS B
Knaci-ocHoBi. Lle npaBmno 3acTocoByETbCHA PEKYPCUBHO, SIKLLO KIAc-OCHOBA € MOXIiAHMM Bif SKOrocb
iHLLOro Knacy.

Peanisauis noxigHoro knacy He mae B co0i HiYOro ocobnmBoro: DerivedClassName () CTBOPHE HOBY
peanisauito knacy. lNocnnaHHa Ha MeToAM BUPILLYIOTLCS TakMM YMHOM: BiAMOBIAHMIA KNacoBuii aTpmnbyT
LUYKAETbCA B NOXiAHOMY KNaci i, AKWo HeoOXigHO, BHM3 MO faHLIOry KnaciB-0OCHOB; MOCUITAHHS Ha
MeToZ € OINCHMM, SIKLLO 3HaNOEeHO BiAMOBIAHWMI PYHKLiIAHWIA 00'EKT.

MoxigHi Knacu MOXyTb NEPEBMU3HAYNTN METOAM CBOIX KnaciB-oCcHOB. OCKiflbk1n MeTogn He MaroTb
creuianbHUX NPUBINEIB NpY BUKIMKY iHLUMX METOAIB CBOro 00'ekTa, MeTo Krnacy-OCHOBMU, LLIO BUKIMKAE
iHLMI MeToA, BUSHAYEHUIN Y TOMY XK CAMOMY KI1aci-OCHOBI, MOXX€ HaTOMICTb BMKIIMKaATN METOA
noxigHoro knacy, wo nepesusHadvae noro. (Ons nporpamictie mosu C++ yci metoam NanToHa MOXyTb
BBaXkaTuCs BipTyanbHUMU (virtual).

I'IepeBM3HaquH$| MmeToay I'IOXiﬂHOrO KInacy MoXe BUKOPUCTOBYBATUCA HE CTiNbKU angd 3aMiHM, AK An4
PO3LLNPEHHA OﬂHOIZMeHHOrO MeToay. MeTOﬂ Knacy-OCHOBW AYyXe NPOCTO BUKIMUKATU HANpAMy:
"HazeaKnacyOcHoBM.HaspaMeTony (nocunannaHallauntiKnace, aprymentn) ". I[HKONU L€ KOPUCHO

i Ansa knieHTiB. (3ayBaxTe, LLO Lie NpaLtoe nuile Toai, KOnn Knac-0CHOBa BM3HaYeHWn B rnobansHomy
KOHTEKCTi Y HanpsiMy iMNOPTYETLCS B HbOrO).

MHoxxuHHa criadkosicmb

ManToH niaTpMye ooMexeHy hopMy MHOXUHHOI CNagKoBOCTI. BuaHauyeHHs knacy 3 Kinbkoma
KriacamMmmn-ocHoBamu BUMNSLaE Tak:

class DerivedClassName (Basel, Base2, Base3): # loxingHwmrKnac (Ocaosal, OcHoBaZ,

OcHoBa3) :
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TBepIOXeHHA- 1

TBepOXxeHHA-N

€avHe npaBuIo, Wo noTpebye NOSICHEHHSI — Lie BUPILLEHHS aTpMOYTUBHUX NocunaHb. MoLuyk
BifOyBaeTbCA B rMnOKUHY 3niBa Hanpaeo. TOOTO, SKLWO aTpubyT He 3HAaNAEHO B NOXiAHOMY Knaci
(DerivedClassName ), MOLWYK NPOOOBXYETLCA Y Kraci Basel, a NOTIM (PEKYPCUBHO) B KIlacax-

OCHOBax Basel . B pasi, SKWo noro TyT He 3HanaeHo, MOLUYK NPOOOBXYBaTUMETLCH Y Base?2 i T.4.

(Ons geKkoro MoLuyK B LUMPUHY -- TOGTO MOLWYK Y Base2 Ta Base3 MNepej Knacamn-oCHOBaMMu Basel --

Burnsgae 6inbL npupoaHim. OgHak e notpebysano 6 3HaHHSA, Y NEBHUA aTpubyT
Knacy Basel BW3HAYEHWU came B HbOMY YM B OOHOMY 3 OrO KraciB-OCHOB, Nepes TUM SK BU3HaYNTH

Hacrnigkv KOHMMIKTIB Ha3B 3 aTpubyTamu krnacy Base?2 . [MoWyK y rMMOMHY HE PO3pPi3HSE MidK NPSIMUMMN
Ta ycnagkoBaHuMu aTpubytamm Basel).

3p0o3yMirno, Lo 6e3s3acTepexHe BUKOPUCTAHHS MHOXMHHOT CNaAKOBOCTI MOXE »KaXMBO YCKNagHUTH
YyTPUMaHHS koZy, 0COOMMBO 3 Ornsgy Ha Te, WO AN YHUKHEHHST KOHAIMIKTIB Ha3B MaiToH
NoKNagaeTbCs BUKITHOYHO Ha KOHBeHLi. [1Jobpe Biooma npobrneMa MHOXMHHOT CNaaKoBOCTi — KoM
Knac noxoauThb i3 ABOX KnaciB, siki MaloTb TOM caMuii Knac-ocHoBy. Lo npu ubomy BigOyBaeTbCca —
3p0O3YMiTM HEBAXKO (pearnisaLis MaTuMe eauHy Konito "peanizoBaHnX 3MiHHMX" Y aTpUBYTIB AaHMX, WO
BUKOPUCTOBYIOTbCA CNiflbHMM KNacoM-OCHOBOLD), arnie He 3po3yMifio UM Taka cemMaHTuKa € AiNnCHO
KOPWCHOIO.

MpuBaTHi 3MiHHI

IcHye obmexeHa nigTpumka gnsi NnpuBaTHUX igeHTUdikaTopis knacis. byab-akun igeHTudikaTop, wo
Mae popMmy  spam (MiHIMYM OBi HWKHI PUCKM Ha NoYaTKy i MakCMMyMm OfHa B KiHLji) TEKCTyarbHO
3aMiHIOETHLCS Ha _classname__spam, € classname - Ha3Ba MOTOYHOrO Knacy, 3 gKoi Byno

BMAANeHO NoYaTKOBI HWKHI pucku. Lle pobutbcst 6€3BigHOCHO 40 CUHTAKCUMYHOI NO3unLii
ineHTudikaTopa, To6TO BiH MOXe BUKOPUCTOBYBATUCS OIS BUSHAYEHHS NMPUBATHUX peanisauin,
KNacoBMX 3MiHHUX, MeToZiB Ta rnobanbHMX Ha3B, HaBiTb ANs 30epiraHHsA pearnizoBaHNX 3MiHHUX,
npuBaTHUX AN LbOro Krnacy B peanisauisx iHwux knaciB. CKOpoveHHs1 Moxe BiabyTucs, sikLio
HOBOYTBOpEHa Ha3Ba foBLUa 3a 255 cumBoniB. [Mo3a knacamu (abo SKLWO Ha3Ba Krnacy ckiagaeTbcs
NnnLE 3 HWKHIX PUCOK) XXOOHUX NepeTBOPEHb Ha3BM He BigOyBaeTbCA.

TpaHcdopMalis Ha3B Hagae Kracam NPOCTUI Cnocid BU3HaYeHHs "npuBaTHMX" peanisoBaHnX 3MiHHUX
Ta MeTopiB 6e3 3arBux TypbOoT OO0 pearnizoBaHNX 3MiHHUX, BU3HAYEHMX Y MOXiOHWX Krnacax, Y1 3MiHu
peani3oBaHMX 3MiHHMX N03a MexaMu Krnacy. 3ayBaxTe, L0 npaBusia 3aMiHN Ha3B CTBOPEHI
Hacamnepen Oons YHUKHEHHS] HENPUEMHUX BUMAAKIB; ane npu 6axkaHHi HacTUpnMBa gylla Bce 0OHO
3MOXe 34MTaTh abo 3MIHUTK 3MiHHY, L0 BBaXKAETLCA NPUBATHOWK. B okpeMux Bunagkax (Hanpuknag,
npu po3pobui 3HeBagKyBaya) Lie HaBiTb MOXe BYTM KOPUCHMM, LLO | € O4HIEKD 3 NPUYNH YOMY LS
AipoyKa Le 1 Aoci He 3a4nHeHa. (Baga: npu yTBOpPEHHi NOXiAHOro Knacy 3 TiEt XX Ha3BOto, WO 1 Knac-
OCHOBA CTa€ MOXITMBUM OOCTYN AN NPMBATHUX 3MiHHUX KIacy-OCHOBW).

BayBaxTe, Npu nepeaadi kogy Yepes exec, eval () UM evalfile () Ha3Ba BUKIMKAKYOro Knacy He
BBaXXaETbCS MOTOYHOM. Lle noaibHO 40 TBEpAXKEHHSA global, €PEKT Ail AKOro TakoxX 0OMeXyeTbCs

KOOoM, Lo ByB AOCTYNHUM Y MOMEHT KOMMINALiT y NocnigoBHicTb 6GanTis. Lle x 0GMexXeHHSA CTocyeTbCA
i getattr(), setattr() Ta delattr (), a Takox NPsIMOro NnocunaHHi Ha  dict .
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PisHe

IHKONM KOpPUCHO MaTK TUN AaHux nodibHun oo "record" mosu Pascal' um "struct mosu C, wo 3ninmnwoe
OOKynu KinbKka Ha3gaHux 0OUHUYb 0aHux. Lle 4YyaoBO BUXOOUTL 3a AOMOMOrOH MYCTOro BU3HAYEHHS
Knacy:

class Employee:

pass
john = Employee () # CrBopmTy HOBOI'O pobiTHMKAE

# I B3amNOBHMUTM MOI'O BI1AIOBIOHMMM aHMMI
john.name = 'IBaH IBaHUYeHKO'
john.dept = 'kowmn. slabopaTopisa'

john.salary = 1000

AKLLO NEBHUIN KOA O4iKye 0COOMMBOro abCTpakTHOro TUMy AaHuX, TO LbOMY KOA4Y MOXHa 3BUYanHO
nepenaTu Knac, Lo HaTOMICTb iMiTyEe MeToAuM TOro Tuny gaHux. Hanpuknaa, sKwo Bn Maete gyHKLto,
LLIO dpopmaTye NEBHI AaHi, OTpUMaHi i3 dhannoBoro o6'ekTa, BU MOXETEe BU3HAYMTK Knac i3

MeTodamMun read () Ta readline (), WO 3aMiCTb LIbOro OTPUMYE AaHi i3 psiakoBoro 6ydgepa, i

nepenaTty NOro y AKOCTi apryMmeHTy.

O6'ekTn peanisoBaHnx METOAIB TAKOX MatoTb aTpubyTN: m.im self - OB'EKT, METO AKOTO €
peanisauieto, i m.im func — 06'eKT YHKLIT, LLIO BiANOBIAAE LbOMY METOAY.

BUHATKN TeX Knacu

BusHa4veHi KopucTyBadeM BUHATKM — TaKOX Knacu. BukopucTaHHS LbOro MexaHiamy JO3BONSA€E
CTBOpPIOBATU pPO3LUMPIOBaHI iepapxii Kracis.

ICHYtOTb ABI OIACHI (CEMaHTUYHI) (OPMU TBEPOXKEHD NIAHATTA BUHATKIB:

raise Class, instance # raise Kmac, peasnizaiis
raise instance # raise peasmizaiis

Y nepwwivi opmi, instance NOBUHHA OyTW peanisauieto knacy Class abo iHLWOro knacy, Lo
noxoauTb BiA HbOro. [lpyra goopma — Lie CKOPOYEHHs Ans:

raise instance. class_, instance

Knac, po3talloBaHuin y TBEPAPKEHHI except, € CYMICHMM i3 BUHATKOM, AKLL0 06MaBa Hanexartb 40
O[HOrO Knacy, abo SKLLO LeW Knac € KnacoM-OCHOBOK BMHATKY (ane He HaBnaku — NoxigHui knac
BCepeaviHi TBEPAXKEHHSA except He € CYMICHUM i3 KNacoM-OCHOBOH). 3oKpeMa, NoAaHui HUXKYE Kopg,
BuBege B, C, D y BkazaHOMy NOPSIAKY:

class B:
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pass
class C(B):
pass
class D(C) :
pass

for ¢ in [B, C, D]:
try:
raise c()
except D:
print "D"
except C:
print "C"
except B:

print "B"

3ayBaxTe, L0 SKOM TBEPAXKEHHS except Oynu po3TalloBaHi y 3BOPOTHOMY NOpAAKy (3 " except B"
Ha noyaTky), To BuMBig Burnagas 6u B, B, B — HannepLue TBEpOKEHHA except BigdinbTpyBano 6 yci
BUHSATKW.

Mpu BMBOAI NOBIAOMMEHHS MPO NOMUITKY 3CEPEANHN HEMO3HAYEHOrO BUHSATKY, LLLO € KITAaCOM, CrovaTky
BMBOOMTBLCA Ha3Ba Kracy, NoTiM ABOKpanka i npobin, i BpelTi-peLT peanisauis, nepeBeaeHa B psagok
3a gornomoroto BbyaoBaHOI yHKLUIT str () .

ITepaTopu

B BXXe HaneBHO NOMITUMNK, LLO BinbLUICTb CKNageHnx 06'eKTiB MOXYTb BXMBATUCS Y LIMKNIYHUX
KOHCTPYKLiSIX Ta 06pobnsaTucs 3a 4ONOMOrot TBEPAXEHHSA for !

for element in [1, 2, 3]:
print element

for element in (1, 2, 3):
print element

for key in {'one':1l, 'two':2}:
print key

for char in "123":
print char

for line in open("myfile.txt"):

print line

Takun cTunb JOCTYyNy A0 €NEMEHTIB € YACTUM, CTUCIIUM i 3pydHUM. BuKkopuctaHHs itepatopis
HanoBHIoe | 06'eaHye MoBY [MaiToH. No3a kynicamy TBepAXeHHS for BUKINUKAE PYHKUiO iter () Ang

cknageHoro ob'ekTa, sika noBepTae 00'eKT-iTepaTop, AKMIN B CBOKO Yepry Mae MeTod next () , WO
Hagae nocnigoBHWMIA AOCTYN A0 eNneMeHTIB cknageHoro ob'ekta. Konm enemeHTu
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3aKiHYYylOTbCS, next () BiOKMOAE BUHATOK Stoplteration, KA/ MNOBIAOMASIE NPO 3aKIHYEHHS LMKITY.
Ller npuknag intocTpye, sk Bce Le BiabyBaeTbCs:

>>> s = 'abc'
>>> it = iter(s)

>>> it

iterator object at 0x00A1DB50

>>> it.next ()
a
>>> it.next ()
lbl

>>> jit.next ()

>>> it.next ()

Traceback (most recent call last):

File "pyshell#6", line 1,
it.next ()

StopIteration

in -toplevel-

3aBasiku LbOMy MexaHi3aMy AOCUTb Nerko AoAaT BNacTUBOCTI iTepaTopa Baluvm knacam. [Ans Lporo
cnig BU3HAYMTU MeToA,  iter (), WO noBepTae 06'eKT 3 METOAOM next () . FAKLIO cam Knac

BM3HAYa€e MeTod next () ,TO __iter () MOXE MPOCTO MOBEPHYTU self:

>>> class Reverse: # kac 3BopoTHMHUIIOPINOK

"ITepaTop IJig OOpPOOKM IOCJI1HOBHOCTLI B 3BOPOTHOMY HOPAIKy"

def init (self, data):

self.data = data

self.index = len(data)

def iter (self):
return self

def next (self):

if self.index == 0:

raise StopIteration

self.index = self.index — 1

return self.data[self.index]

>>> for char in Reverse('spam'):

print char
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S
leHepaTOpHn

"eHepaTopy — Lie NPOCTUIA | MOTY>KHUIM IHCTPYMEHT ANdA CTBOPEHHS iTepaTopiB. BoHn BurnagatoTb sk
3BUYalHi OyHKLii, ane BUKOPUCTOBYIOTb TBEPAXKEHHA yield Ans NOBEPHEHHSA AaHuX. KoxHoro pasy

KOJIN BUKIMMKAETbCA next () , reHepaTop NpoaoBXye UMK TaM, Oe BiH BOCTaHHE 3YNMHNBCA (BiH

nam'atae BCi BESIMYMHN, a TAKOXX OCTaHHE BUKOHAHE TBEPKEHHS ). HacTynHMI npyknag nokasye
HaCKiNbKM NPOCTO MOXYTb CTBOPHOBATUCHA reHepaTopu:

>>> def reverse (data):
for index in range(len(data)-1, -1, -1):

yield data[index]

>>> for char in reverse('golf'):

print char

Q O +H mh

Byab-110 3 TOro, Lo MoXHa 3pobuTn 3 reHepaTopamMm, MOXHa TakoX 3pOBUTK | 3 KTacoBMMM
iTepaTopamu, Npo SKi NWIOCH B nonepeaHboMy po3aini. KomnakTHICTb reHepaTopiB JOCAraeTbCa 3a
[AOMNOMOrol0 aBTOMaTUYHOTO BUKIUKY METOAIB  iter () Ta next() .

[HLLO BaXXNMBOK PUCOLO € Te, LLIO NOoKanbHi 3MiHHI i CTaHN BUKOHAHHSA aBTOMAaTUYHO 30epiratoTbCsa Mix
BMKIMKaMK. 3aBAsikK LbOMY (OYHKLIT BUrNsS4alnTe HabaraTto YACTILLE aHiX TOAi, Konu
BUKOPUCTOBYIOTBLCS KNacoBi 3MiHHI self.index Ta self.data.

OkpiM aBTOMaTMYHOrO CTBOPEHHS METOAIB Ta 30epeXeHHs1 CTaHy NporpamMu no 3akiH4eHHi LuKy
reHepaTopy aBTOMaTU4YHO BUKINKAKOTL StopIlteration. Bce ue pa3om B3ATe 4O3BONSE CTBOPOBATH

iTepaTopu 3 TiE X NPOCTOTOO LLO i 3BUYaKHI (PYHKLIT.

eHepaTOpHi BUpa3un

Okpemi NpocCTi reHepaTopyn MOXHa 3aKkoAyBaTh B KOPOTKi hopMi y BUMNAAi BUpasiB, BUKOPUCTOBYHOYM
CUHTaKCUC, NOAIGHUI 4O CTBOPEHHS CMUCKIB, ane 3 HaniBKpyrnMMu aykkaMmu 3amicTb kBagpaTHuX. Ll
BMpasu Npu3HadeHi Ansg cutyauin, Konv reHepaTopu Biapasy BUKOPUCTOBYOTLCS OTOYYHOYO
yHKLUiet0. [eHepaTopHi BUpa3un GinbLL KOMMNAKTHI, ane MeHLU yHiBepcarbHi MOPIBHAHO 3 MOBHUMM
BU3HAYEHHSMW reHepaTopiB, a TaKOX NOBOAATLCS Kpalle Mo BiAHOLLIEHHIO 40 NamM'aTi KoMM'toTepa aHix
€KBiBareHTHi CrMCKOBI KOHCTPYKLIji.

Mpuknagw:

>>> sum(i*1 for 1 in range (10)) # cyma xBampaTiB

285
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>>> xvec = [10, 20, 30]
>>> yvec = [7, 5, 3]
>>> sum(x'y for x,y in zip(xvec, yvec)) # cxangpHuM HOBYTOK
260

>>> from math import pi, sin

>>> # TabJsMIIT CHUHYCIB:

>>> sine table = dict ((x, sin(x'pi/180)) for x in range (0, 91))
>>> # CcHomMcokx CJIOBOYOPM:

>>> unique words = set(word for line in page for word in line.split())

>>> # nepmmii 3 HaMKPAIMX :

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1,-1,-1))
[lfl, 'l', 'o', lg']

IHTEepdeiic oneparlliiiHoi cucreMu

Moaynb os MIiCTUTb (PYHKLii B3aemogii 3 onepauiiHO CUCTEMOIO:

>>> import os

>>> os.system('time 0:02")

0

>>> os.getcwd () # [IoBepTae HOoTOYHYy pPOOOUY HOUPEKTOPI0
'C:\\Python24"

>>> os.chdir ('/server/accesslogs')

Mam'aTanTte, WO Cnig BUKOPMCTOBYBATK " import os" 3aMicTb " from os import *".Lle go3Bonutb
3anobirTn nepekprBaHHO BOYL0BAHO GOYHKLIT open () (OYHKLUIEW os.open () , 9Ka MAE 30BCIM iHLLE
NPU3HaYeHHS.

B6ynoBaHi yHKUIT dir () Ta help () € AyXe KOPUCHUMU AFIS OTPUMAHHS AONOMOrM nNpu poboTi 3
TakumMun BENUKUMU MOAYNSAMU SK os

>>> import os
>>> dir (os) # moBepTae CHOMCOK yClx QYHKIIIM MOOYJIS
>>> help(os) # moBeprae 1HCTPYKIiIl CTBOPEHY 30MPAHHSM OO KYHOM PSIOKI1B

OOKYMEHTAI[11 MOIYJIS

[nsa woaeHHux notpeb, nos'da3aHnx 3 harinamm Ta GUPEKTOPISMN, MOAYIMNb shutil Hagae iHTepdenc
GinbLU BMCOKOrO PiBHSA, LLLO CNPOLLYE NpOrpamMyBaHHS:
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>>> import shutil
>>> shutil.copyfile('data.db', 'archive.db') # xomimBaHHS

>>> shutil.move ('/build/executables', 'installdir') # nepemimeHHS

[ITa6sioHM po3nupeHHs GailyIoBUX Ha3B

Mogaynb glob MICTUTb OYHKLiIO, O 4O3BOSISIE CTBOPIOBATM CNMUCKM halniB 3a 4ONOMOror LwabroHiB
PO3LUMPEHHS, 3aCTOCOBaHMX OO ANPEKTOPIN:

>>> import glob
>>> glob.glob('*.py")
['primes.py', 'random.py', 'quote.py']

ApPryMeHTH KOMaH/ITHOTO PsKa

CKpMNTK YacTo BMKOPUCTOBYHOTb apryMeHTH, nofaHi 3 komaHaHoro psiaka. Lii aprymeHTu 36epiratoTbest
y BUINsiai cnvucky atpmubyTa argy, Lo 3HaxoAuTbes B MOAyni sys . Hanpuknag, siKuwo 3 KoMaHAHOro

psigka Oyno 3anyLleHo KomaHay "python demo.py one two three", TO MU MOXEMO OTPMMATK
Takum BMBIA:

>>> import sys
>>> print sys.argv

['demo.py', 'one', 'two', 'three']

Mopaynb getopt 06po6MtoE Sys.argv Ha OCHOBI KOHBEHLiN IOHIKCOBOT OYHKLIT getopt () . MOTyXHiLy i
FHYYKiLLly 06po6Ky KOMaHAHOMO psiaka MOXHa 3HaWTU Y MOAYMi optparse .

[lepecnipsiMmyBaHHS BUBOY IIOMUJIOK Ta BUXIJ] 13 TporpamMu

Moaynb sys Mae Takox aTpubyTu stdin, stdout Ta stderr ("cTaHgapTHUI BBiA", "cTaHOAapTHUIA BMBIA" Ta

"CTaHOapTHUIM BMBIA NOMMIOK" BiANoBIAHO ). OCTaHHI KOPUCHWUIA AN BUBOAY NonepeaXeHb i NOMUIOK
npv nepecnpsimyBaHHi stdout:

>>> sys.stderr.write ('llonepemxeHnusa: ®aiya 0Jjsg 3anoMcy He S3HAWIEHO; CTBOPIOETLCH
HOoBMIM OGani')

[lonepemxeHHa: Galy IOJid 3anMUCcy He 3HaMIOeHO; CTBOPETLCS HOBUNM (ali

HannpocTiwunn wnax sBuxoay 3 nporpaMmm — Lie BUKIUK " sys.exit () "




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.05-
Kutomupcebka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA» 05.01/125.001/BK5.1
moJiitexHika Cucrema ynpasJiiHHg sikicTio Bianosigae JICTY I1SO 9001:2015 -2020
Exsemnaap Ne 1 Apx 88/ 77

[Tomryk 3a 1m1aby10HOM

Moaynb re MICTUTb yTURITU PerynsipHUX BUpasiB 4518 NOLUYKY 3a WabrnoHOM BCepeanHi psiaKiB.

PerynsipHi BMpasu HagatoTb KOMMaKTHI ONTUMarnbHi BUPILLEHHS MPW 3aCTOCYBaHHI 4OBOSI CKITagHMX
npaBun NOLLYKY:

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', '"fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1l', 'cat in the the hat')

'cat in the hat'

AKLLO NOTPIOHI NMLLIE NPOCTEHbKI MaHiNynsuii, To Hanninwe 3acToCoByBaTU MeTOAM PSLKIB, SKi
HabaraTo NpocTille YATaTK Ta 3HeBaAXKyBaTU:

>>> 'tea for too'.replace('too', 'two')

'tea for two'

MaremaTuka

Moaynb math Hagae MOXIMBICTb AOCTYNY A0 dyHKUin 6idniotekn C ana poboTtun 3 ApobosnmHU
ymncnamu:.

>>> import math

>>> math.cos (math.pi / 4.0)
0.70710678118654757

>>> math.log (1024, 2)

10.0

Moaynb random MICTUTb YTUMITK AN pOo6OTN 3 BUNAAKOBUMWN YNCIIAMMU:

>>> import random

>>> print random.choice ([ 'sabnyxo', 'rvpywma', 'Ganan'l])

'abnyko’

>>> random.sample (xrange (100), 10) # BuOip 6e3 3aMIimeHHS

(30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # BHIAOKOBE YMCJIO 3 PYXOMOK KOMOI
0.17970987693706186

>>> random.randrange (6) # BumamxoBe Iijie YMCJIO, BMOpaHe 3 HOCJ1TOBHOCTI
range (6)

4
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JloCTy1 10 IHTEPHETY

ICHyOTb Kinbka MoayniB AN AOCTYNy A0 iHTepHeTy Ta 06pobkM Moro NpoTokonis. [lBa HaMNpOCTiWi —
ue urllib2 (N9 OTPUMAHHA AaHMX 3 iHTepHeT-agpec) Ta smtplib ANA BiANpaBNeHHs eNeKTPOHHOT

nowTn:

>>> import urllib2
>>> for line in urllib2.urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl"'):
if 'EST' in line: # wykaemo Eastern Standard Time

print line
Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> server = smtplib.SMTP('localhost')

>>> server.sendmail ('soothsayer@tmp.org', 'jceasar@tmp.org',
"""To: jceasar@tmp.org

From: soothsayer@tmp.org

Beware the Ides of March.

mn ")

>>> server.quit ()

Yac i ynciio

MO,EI,yJ'Ib datetime MICTUTb Knacu ans pO6OTI/I 3 JaHUMK, WO BMPaXakTb Yac Ta YNCIO, AK'Y

CKNMafHWI Tak i B NpocTuii cnocib. BiH npuaaTHUi i ons apndMeTUKM YacoBUX AaHUX, X04a OCHOBHA
yBara npuainseTbcsa ePeKkTMBHOMY BUTAMY AaHUX Ans bopMaTyBaHHs Ta ixHboi 06pobkun. Moaynb
TaKoX Mae 00'eKTU, O PO3PI3HSOTb Pi3Hi YacoBi 30HMW.

# CcTBOpEeHHS Ta (GopMaTyBaHHS UMCEJ IyXe IIpoCcTe

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("$m-%d-%y or %d%b %Y is a $A on the %d day of %B")

'12-02-03 or 02Dec 2003 is a Tuesday on the 02 day of December'

# yacoBl pmaHl nmpmpmaTHI A 3aCTOCYBaHHS KaJI€HOAPHOI aprudMeTHUKM
>>> birthday = date (1964, 7, 31)

>>> age = now — birthday

>>> age.days

14368
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ViiJibHEeHHS JaHUuX

MowmpeHi hopmaTh yLiNnbHEHHSA Ta apxiBaLil AaHMX HanNpsaMy NiGTPUMYHOTECS TaKUMKU MOYISIMU
AK z1lib, gzip, bz2, zipfile Ta tarfile.

>>> import zlib
>>> s = 'witch which has which witches wrist watch'

>>> len (s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

'witch which has which witches wrist watch'
>>> zlib.crc32 (t)

-1438085031

O06uncIeHHs IPOAYKTUBHOCTI[pea.]

Okpemi kopucTyBadi MoBU MNManToH MaloTb HeabursaKy 3aLUiKaBneHICTb Y TOMY, HACKINbKM NPOAYKTUBHUMMN
€ Pi3Hi Nigxoam BUpILLEHHSI OAHiel Npobnemun BiAHOCHO OAUH ogHOro. ManToH Mae iIHCTPYMEHTH, LLO
[03BONISATb LUBWMAKO BigHANTK BiANOBIAi HA Ui NUTAHHS.

Hanpuknag, MOXnnBo KOMYCb 3ax0TifOCA BUKOPUCTOBYBATU KOPTEXi 3aMiCTb BinbLU TpaauLinHoOro
cnocoby 0OMiHy BENMMYNH ABOX 3MiHHMX. Modynb timeit LIBWAOKO OEMOHCTPYE, WO TpaauUinHni

cnocib € HabaraTo LWBUALLNM:

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1l; b=2"').timeit ()
0.60864915603680925
>>> Timer ('a,b = b,a', 'a=1l; b=2"').timeit ()

0.8625194857439773

Ha BigMiHy Big BMCOKOro piBHsI A€TanbHOCTI MOAYNSA timeit, Mogyni profile Ta pstats MawTb
IHCTPYMEHTM 4N§ igeHTUiKaLii KpUTUYHUX AINAHOK Koay y GinbLumx 6rnokax Koay.

KoHTpOJIb IKOCTI

OpwH i3 cnocobiB A4ns CTBOPEHHS AKICHOro NPorpamMHOro 3abesneyveHHs - Lie HanucaHHs cneuianbHuX
TECTIB ANs1 KOXKHOI (OYHKLi, | YaCcTe BMKOPUCTaHHS LMX TECTIB Nif Yac npoLecy po3poodKu.

Moaynb doctest Mae cneujianbHi IHCTPYMEHTU NS CKaHYBaHHS MOAYINS Ta NepeBipKn TECTIB, LLO
BKa3aHi B psiakax gokyMeHTauii. CTBOPEHHS X TECTiB — AyXe NPOCTe i Nonsrae y KonitoBaHHI Ta
BCTaBLji TMNOBOro BUKIMKY (OYHKLUIT Ta Ti pesynbTaTy B pagoK AoKyMeHTauil. JlogaHHs npuknagy
BOOCKOHare JOKYMEHTALi0 a Takox Jo3Bosisie moaynto doctest nepesipuTty, Yn Bignosigae ko
OOKyMeHTaLil:
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def average (values):

""'"BYBOOUTE CEpPEemHE apudMeTHyHe OJIS HaHOI'O CIMUCKY YMCeJI.

>>> print average([20, 30, 70])
40.0

mrmrn

return sum(values, 0.0) / len(values)

import doctest

doctest.testmod () # aBTOMaTHYHO HNEPEBIPUTH TECTHU

Moaynb unittest € [eLllo CKNafHilWMM 3a doctest, ane HAaTOMICTb J03BOJISIE NPOBECTM BinbLu
I'PYHTOBHE TECTYBaHHS 3a JOMOMOrOK NpaBus, LWo 34e0inbLoro 3a4arnTbest B OKpeMoMy dhanni:

import unittest

class TestStatisticalFunctions (unittest.TestCase) :

def test average(self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round(average([1l, 5, 71), 1), 4.3)
self.assertRaises (ZeroDivisionError, average, [])

self.assertRaises (TypeError, average, 20, 30, 70)

unittest.main () # BuiamMkx 3 KOMAHIHOI'O PsSOKAa 3aldyCKae BCl TecTwu

Bbarapeliku q01a10ThCA

KopoTko dhinocodito MariToHa MoxHa BUCNOBUTHK Tak: "OaTapelikn gogatoTecs". Lle Hankpale BUMaHoO
yepes CKragHi Ta NoTY)XHi BMAacTMBOCTI BinbLuMx nakeTiB. 3okpema:

o Moayni xmlrpclib Ta SimpleXMLRPCServer pOOMsTb pO3pOO6KY BUKIUKIB BigaaneHmx

npouenyp A0CUTb TPMBiIanbHO CnpaBoto. He 3BaXkatoun Ha Ha3BW, IXHE BUKOPUCTaHHA He
notpebye cneuianbHMX HaBN4YoK pobdoTun 3 XML.

o MakeT email — ue GibnioTeka Ana po6GOTU 3 €NEKTPOHHVMMM MOBIAOMIIEHHAMM, LLIO BKIOYAE

MIME Ta iHwWi gOoKyMeHTV noBigoMneHb, Ski Bu3HavatotTbes y RFC 2822. Ha Bigminy
Bil smtplib Ta poplib, SKi NPOCTO HAACUIAOTb Ta OTPMMYHOTb MOBIOOMIEHHS, LIEV NaKkeT Mae

MOBHMWIN IHCTPYMEHTAPIN A5 CTBOPEHHS Ta KOA4YBAHHSA CKIAgHUX CTPYKTYP MOBILOMIEHb (BKIMHOYHO
3 JOOAHUMUN JOKYMEHTaMM) Ta Ang iMnnemMeHTauii iHTepHEeT-KOAyBaHb Ta NPOTOKONIB 3arofoBKiB.

° MakeTn xml.dom Ta xml.sax MawTb NOTY>XHY NiIATPUMKY Ang o6pobKM LibOro NonynsipHOro
dopmaTty ans oomiHy gaHumu. MogibHo A0 HBOro MoAysb csv MIATPUMYE 34UUTYBAHHS | 3anuc

po3noBclogxeHoro dopmarty 6asmn gaHux. Pasom ui Mogyni Ta nakeTy 3Ha4yHO CNpoLLYyOTb OOMiH
AaHUMK Mk [TanTOHOM Ta iHWKMK NporpaMmamm Ta yTuniTamu.

o Kinbka moayniB npMcBsAYEHO iHTepHaLlioHanisauii, 30kpema gettext, locale Ta codecs.
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. ®opMaTyBaHH:A BUBOAY
e Moaynb repr Mae BepcCito PYHKLUIT repr () AN CKOPOYEHOro 306paXKeHHs1 BeNukmMx abo
GaraTopiBHEBMX CTPYKTYp OAHUX:

e >>> import repr
e >>> repr.repr(set('supercalifragilisticexpialidocious'))

) "Set(['a', 'c', 'd', 'e', 'f', 'g', ...])"

e Mogynb pprint (pretty printer) Hagae MoXxnmBiCTb GirbLL JOCKOHANOrO KOHTPOSIO NPV BUBOAI

00'ekTiB (51K BOyOOBaHUX, TaK i 3a4aHNX KOPUCTYBaYeM) Yy BUrNSAAi, NpuaaTHOMY Ans
34NTYBaHHSA iIHTepNpeTaTopoMm. AKLLO pe3ynbTaT SOBLUMIA 3a OAWH PSAOK, TO Us YHKLiS Aoaae
npo6inv Ta CMMBONMN HOBOTO pPsiaKa, siKi 4O3BONSIOTbL SCHILE BUPA3UTK CTPYKTYPY AaHUX:

e >>> import pprint
e >>>t = [[[['black', 'cyan'], 'white', ['green', 'red']l], [['magenta',
o .. 'yvellow'], 'blue']l]l]

e >>> pprint.pprint(t, width=30)

° [[[['black', 'cyan'],

° 'white',

° ['green', 'red'l],

° [['magenta', 'yellow'],
. 'blue']]]

e Moaynb textwrap pOpMaTye TEKCT AN NEBHOI LUMPUHN EKPaHY:

e >>> import textwrap

e >>> doc = """Meron wrap () nmomibumit mo fill(), ajye BiH nomepTae
e ... CIOMCOK PpAOKiB B3aMicCTb OOHOT'O HOBIOI'O pPslKa, pPO3OUTOTO
. ... Ha pagku."""

e >>> print textwrap.fill (doc, width=40)
e Metonm wrap () nmomi®umm pmo fill (),

e ajle BiH MoBepTae CIMCOK PAOKiB

¢ 3BaMicTer OIHOTO IOBTOI'O PsAlKa,

® pPO3OUTOTO HA PAIKU.

e Mogaynb locale 3aBaHTaxye dpopmaTu AaHux, cneundidHi ANa NeBHOro KyrbTypHOro

oTouYeHHs. CreuianbHuin aTpnbyT hopmaTyroyoi PyHKLIT MOAYNs HAa4ae MOXMBICTb NPSIMOTo
hopMaTyBaHHS Ynicen 3a A0NOMOroH rpynoBuX PO3AiNbHUKIB:

e >>> import locale

e >>> Jocale.setlocale(locale.LC ALL, 'uk UA.utf8")

e ('uk UA', 'utf8')

e >>> conv = locale.localeconv () # oTpmMaTH NpaBuiia NEPEBEIEHHS

e >>> x = 1234567.8




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.05-
Kutomupcebka JEPKABHHUM YHIBEPCUTET «(KUTOMHUPCBKA MOJIITEXHIKA» 05.01/125.001/BK5.1
moJiitexHika Cucrema ynpasJiiHHg sikicTio Bianosigae JICTY I1SO 9001:2015 -2020
Exsemnaap Ne 1 Apx 88/ 82

>>> locale.format ("%d", x, grouping=True)
'1.234.567"
>>> print locale.format ("%$.*f%s",
(conv['int frac digits'], x,
conv [ 'currency symbol']), grouping=True)
1.234.567,80rp

[ITab6sioHu

MOﬂ,yJ'Ib string Mae 3py‘-IHI/Il7I Knac Template 3 AOCUTb MPOCTUM CUHTAKCUCOM, MPpUAaTHUM

AN pefaryBaHHsA KopycTyBadamu. 3a 1Moro 4ONOMOro KOpUCTyBayi MOXYTb 3MiHIOBATH
TEKCTOBI BESIMYMHKN Nporpamm 6e3 BHECEHHA 3MiH 0 i Koay.

dopmaT Moaynsi BUKOPUCTOBYE crneljianbHi Ha3BM-3anoBHIOBaui, LLIO YTBOPKOKOTLCA 3a
AonoMoror cumeona " $ " Ta gincHoro ineHTudgikatopa MoBu ManToH (GyKkBEHO-LNPOBI

CUMBOIM Ta HWXHS pucka). [1ns BigoOKpeMneHHs1 Ha3BK-3anoBHIOBaYa Bif HAaCTYNMHUX OyKBEHO-
UMdPOBMX CMMBONIB CAig BUKOPUCTOBYBATU (DIrypHi Aykku. " $$ " 3agae ogmH cumvson " $ ™

>>> from string import Template
>>> t = Template('${village} BurpaTmiu $$10 Ha S$cause.')
>>> print t.substitute(village='Bacwoxu', cause='cmiTTedoHn')

Bacioky BuTpaTtuau $10 Ha cMmiTTedoHI.

MeTopn substitute BiAKMAae KeyError SKLLO KIOYOBE CITOBO HE iCHYE B CNIOBHUKY abo B

KrMo4oBOMY aprymeHTi. [1na nporpam, Ae AaHi Ans 3anoBHEHHS LWaGnoHiB MOXyTb 6yTu
HeMoBHMMMU, Kpallle BUKOPUCTOBYBaTV MeToA safe substitute, LIO 3@ YMOBM BiACYTHOCTI

BigMOBIAHUX JaHUX 3anULLUUTL He3arnoBHEHi Ha3Bu 6e3 3MiH.

>>> t

Template ('lloBepHyTu Sitem Sowner.')
>>> d = dict(item='HEeNpPOKOBTHYTMUN MIMaTOK')
>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> print t.safe substitute (d)

[IOBEPHYTM HENPOKOBTHYTMUM LIMATOK $SOWNeEr.

MoxigHi knacu-wabnoHn MOXyTb BU3Ha4YaTy CBOI BNacHi po3ainbHukn. Hanpuknag,
cneuianbHUM yTURIT 4Na 3MiHW Ha3BuW rpynu doannis, WO € YaCcTUHOK (POTO-Nepernagada, Moxe
BMKOPUCTOBYBATW CUMBOJT NPOLEHTa ANS NO3HAaYeHHA TakMX Ha3B-3arnoBHIOBAYIB K, CKaXimo,
4YMCII0, HOMEP NOCMigOBHOCTI YM bopmar danna:

>>> import time, os.path

>>> photofiles = ['img 1074.jpg', 'img 1076.jpg', 'img 1077.jpg']
>>> class BatchRename (Template) :
delimiter = 'S'
>>> fmt = raw input ('BeenmiTe QopmaT 3MiHM Haz3Bu (%d-umciao sn-HoMmep SEf-

bopmart) : ")
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BeeniTe ¢opmaT 3MiHM HaszBu (3d-umcio sn-HoMep sf-gopmar): Ashley Sn%f

>>> t = BatchRename (fmt)
>>> date = time.strftime ('%d%bsy')

>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print '$s --&gt; %s' % (filename, newname)

img 1074.3jpg --&gt; Ashley 0.Jjpg
img 1076.jpg --&gt; Ashley 1.Jjpg
img 1077.jpg --&gt; Ashley 2.7jpg

IHWe MOoXNMBE BUKOPUCTaAHHS WabnoHIB — Lie BiJOKPEMITEHHS NOriKM NporpamMmu Big getanen
yncrieHHnx popmartis BuBoAy (Hanpuknag, npocrtoro Tekcty, XML, HMTL ToL0).
Po6ora 3 popmaTamu OiHApHUX 3aIHCIB ITaHUX

Moaynb struct Mae QYHKUii pack () Ta unpack () , WO NpU3HaYeHi gns pobotn 3

GiHapHUMK 3anMcamu pPi3HOI BENUYMHU. HacTynHWI NpyKnaz nokasye, ik MOXHa 34nTaTu
iHpopmauito i3 3aronoeka canna y popmari ZIP (kogn nakyBaHHs "H" Ta "L" BignoBigHO
BUpPaXalTb TPU- Ta YOTMPKUOanNTOBI 6e33HaKOBI YMcna):

import struct

data = open('myfile.zip', 'rb').read()
start = 0
for i in range(3): # Tpwm mepmi 3aroJIOBKM Qariia

start += 14
fields = struct.unpack('LLLHH', data[start:start+16])

crc32, comp_ size, uncomp size, filenamesize, extra size = fields

start += 16

filename = data[start:start+filenamesize]
start += filenamesize

extra = data[start:start+extra size]

print filename, hex(crc32), comp_size, uncomp size

start += extra size + comp size # meperTy mO 1HIIOT'O 3arOJIOBKA

Posrany>xkeHH:

PosranyxeHHs (threading) — L& TeXHONOriA BiAOKPEMMNEHHS NOCNILOBHO HE3aNeXHNX 3adad.
["anyskn MOXyTb BUKOPUCTOBYBATUCS A5 NOKPALLEHHA e(PEeKTUBHOCTI Mporpam, Lo OTPUMYHOTb
AaHi Big KOpMCTyBaya NiJ Yac BUKOHaHHS iHWKWX 3agad. e ogHe moxrvBe 3acTOCyBaHHA —
3[iICHEHHS BBOAY-BMBOAY Nif Yac napanenibHOro 064MCNEHHs iHLIOK rany3sKoto.

HacTtynHun kop intocTpye, ik MoAyMb BUCOKOIO PiBHA threading BUKOHYE (POHOBI 3aadi nig

Yac BUKOHAHHSA rOfI0OBHOI nporpamMu.
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U import threading, zipfile
[ ]
. class AsyncZip (threading.Thread): # acwHXpOHHE yI1JIBHEHHS
° def init (self, infile, outfile):
. threading.Thread. init (self)
] self.infile = infile
U self.outfile = outfile
. def run(self):
J f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP DEFLATED)
o f.write(self.infile)
. f.close()
° print 'SaxiHueHo ¢oHOBe yminbHeHHa damna ', self.infile
[ ]
° background = AsyncZip ('mydata.txt', 'myarchive.zip')
° background.start ()
] print 'TonloBHa nporpamMa IIPOINOBXY€E BUKOHYBATUCS Ha IepelHboMy GoHi.'
[ ]
° background.join () # UexaeMo 3akKiHYEHHS BMKOHAHHS (QOHOBOI 3amauil
° print 'TonloBHa nporpamMa nouekajyiacsa 3apeplieHHsa QoHOBOI s3amaui.'’'

e [OnoBHa CKNMagHiCTb NpY po3ranyXeHHi Nporpamun nonsrae B KOOPAMHaLii OKpeMux ranysok,
LLIO MOAINATb AaHi um iHWi pecypeun. [Ansa uboro moayne threading mMae kinbka NpUMITUBHUX
YHKLN CUHXPOHI3aLii, Lo BKNOYaTb 3aMKK, NOAIT, YMOBHI 3MiHHI Ta cemadhopu.

e Lli iHCTpymMeHTH gyXe NOTYXHi, ane HaBiTb HEBENWKI NOMUIKM An3aiHy MOXYTb NPU3BECTU 0
npobnem, siki 3rogom O6yae BaXkko BiATBOPUTU. TaknMm YMHOM, HaMKpaLLmMm cnocobom ans
KoopAuHauil 3agay € 30cepepKeHHs1 AOCTyny 4O PECYPCiB y €AMHIN rany3ui 3 noganblumm
BUKOPUCTaHHAM MOAYNs Queue AN nepeadi Uiy ranysui 3anuTiB Big iHLWMX rany3ok.
Mporpamu, L0 BUKOPUCTOBYOTb AS1S KOOPAUHALLT i KOMYHiKauii MiX rany3kamu o6'ektn
TMNY Queue, BiA3HAYaKTbCHA BiAHOCHOK NPOCTOTOK AM3alHy, YNTabenbHICTIO Ta HAafIMHICTIO.

. KypHasbHi 3amnucu
e Mogynb logging MPOMOHYE FHYYKY i MOTY>XHY CUCTEMY AJ1s1 CTBOPEHHS XXYpHarnbHUX 3anucis. Y

HaNNPOCTILLIOMY BUMNAAKY XypHarbHi NOBIAOMMEHHS BMBOAATLCA Yy dhans yUnm Ha CTaHgapPTHUR
BMBIO ANSA 3anucy NOMUIoK ( sys.stderr):

U import logging

J logging.debug ('IrdopmManig no 3HEBAIXEHHDO')

J logging.info ('IudopmanivtHe noBimomienHs')

] logging.warning ('llonepemxeHHsa: KOHQirypauirHmyM Q¢ans %S He 3HaMmeHo',

'server.conf')
] logging.error ('Bimbysaca noMmika')

] logging.critical ('KpuTuuHa OOMMIIKA —— OpOTpaMa 3auMHAEeTbCA')

e Lle Bngae Takui BuMBIA:
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] WARNING:root:I[lonepemkeHHsa: KOHOirypauilrumm ¢ann server.conf He
SHaMNIOeHo
(] ERROR:root:Bimbysnaca moMmiKa
. CRITICAL:root:KpuTuuHa NOMMIIKA —— NPOTPaMa 3aduMHAETLCHA

e 3aranom iHdopmaLiHi NOBIAOMITEHHS Ta NOBILOMIEHHS MO HaNaro4>KeHHK 3aMOBYYHOTbLCS, a
BUBIJ 34INCHIOETLCS Ha CTaHOAPTHUI NOTIK 4NA BUBOAY MOMMUMOK. IHLWi MOXMIMBOCTI BUBOAY
BKMNIOYaOTb Nepenady noBigoMIeHb Yepes eflekTPOHHY NoLuTy, AaTarpamu, coketn abo HTTP-
cepBep. [1oBiAOMITEHHA MOXYTb OTPMMYBATW Pi3HI MapLLPYTW B 3areXHOCTI BiJ npioputety
NoBIZOMIEHb: DEBUG (3HEBAMKEHHs), INFO (3aranbHa
iHpopmaLis), WARNING (nonepemKeHHs1), ERROR (Mnomurka) Ta CRITICAL (KpUTUYHE

NOBIZOMITIEHHS).

e Cuncrtema BefeHHS XXypHarnbHUX 3anuciB Moxe OyTy HanawToBaHa HanpsMmy 3 NManToHa abo
3aBaHTa)xeHa 3 BigpedaroBaHoOro KOpMCTyBavyeM KOHirypauinHoro ganna 6e3 BHECEHHS
YKOOHWUX 3MiH 4O iICHYIOUMX nporpam.

. Ciabki1 mocuIaHHSA

e [laiTOH aBTOMaTUYHO KEpye Nam'aTTIO 3a AOMNOMOrOoH NigpaxyHKy nocunaHe Ans GinbwocTi
006'ekTiB Ta aBTOMATUYHOrO CMiTHUKA AN BUAAneHHs uuknie. MNamM'aTb aBToMaTUYHO
3BiNbHAETHCHA HE3abapoMm nicnsa BMAANeHHA OCTaHHbOro MOCUMNaHHS.

e Takun nigxia 3agoBoNbHSAE OINbLUICTL Nporpam, ane iHKonM NoTPiGHO yTpMMyBaTh 06'eKTH
nuLwe ToAi, KONn BOHM AeCb BUKOPUCTOBYIOTLCSA. Ha »anb, CTBOPEHHS Lie OQHOMo NOCUaHHs
pobuThb Ui 06'ekTN NOCTiNHUMK. Moaynb weakref Haga€ MOXIMBICTb BiACTEXYBaTU 06'€KTU

6e3 cTBOpeHHs nocunaHb. Konu o6'ekT GinbLue He NoTpibeH, BiH aBTOMaTUYHO BUAANSETLCS i3
Tabnuui cnabkmx nocmnaHb (Npy LbOMY BUKMMKAETLCA crnelianbHa yHKLUig Ang 06'ekTiB, WO €
cnabkmmMu nocunaHHaMm). TMNoBe BUKOPUCTaAHHA cnabkux nocunaHb — ue 36epiraHHs B
nam'ati 06'ekTiB, CTBOPEHHS SKMX NOTPeBye 3HAYHMX pecypciB:

° >>> import weakref, gc

° >>> class A:

° ... def init (self, value):

. c self.value = value

° C. . def repr (self):

o R return str(self.value)

[ ]

° >>> a = A(10) # CTBOPIEMO MOCHUIIAHHS

. >>> = weakref.WeakValueDictionary ()

) >>> d['primary'] = a # HOCHMIIQHHS HE CTBOPIOETEHCS

° >>> d['primary'] # micrae o6'ekxT, SAKIO BI1H me 1CHYyE
° 10

. >>> del a # BHOmasgeMO MIOCHMIIAHHS

° >>> gc.collect () # BamyckaeMo CMI1TTSIDKY

° 0

. >>> d['primary'] # eseMeHT aBTOMAaTHMYHO BUIATISIETHCS
J Traceback (most recent call last):

. File "pyshell#108", line 1, in -toplevel-

o d['primary'] # eseMeHT aBTOMaTHUMYHO BUIAJISIETHECS

. File "C:/PY24/lib/weakref.py", line 46, in  getitem
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o = self.datalkey] ()

KeyError: 'primary'

3HapAAA /1151 poOOTHU 31 CIICKaMU

B6ynoBaHi cnucky MoXyTb BUKOPUCTOBYBATUCS Y PiI3HOMAHITHUX CTPYKTypax AaHux. Ane
iHKONW NOTPIGHO 3aCTOCOBYBATU anbTEePHATUBHI PiLLEHHS, AKi MOXYTb BNANHYTK Ha
€dEeKTUBHICTb BUKOHAHHSI NporpamMu.

Moaynb array MICTUTb OB'€KT array () AOJ1S1 CTBOPEHHSA MAcuBIB, LLO MNOAIGHMIA 4O CrUCKY,
KU MICTUTb NULLIE OAHOPIAHI AaHi, | Ak 36epirae ix 6inbl koMnakTHO. MNoganbwnin Nnpuknag
intoCcTpye Macme Yncen, Wwo 3depiraetbca y Burnagi ApobantoBmx 6e33HaKkoBMX GiHapHUX Yncen
(kog "H") 3aMicTb 3BMYaNHUX 16-6aNTOBUX EMEMEHTIB Yy CMIMCKaXx Ljifio4YMCNOBNX BENNYMH
MOBW [1anToH.

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> a[l:3]

array('H', [10, 700])

Mopaynb collections MICTUTb 06'ekT deque, (double-ended queue — "yepra 3 gBoma

KiHUSIMK"), WO NoAgiOHMI OO CNUCKY 3 NMPULLIBUALWIEHMM BUOANEHHSIM | Jo4aBaHHAM OO0 MOro
niBOI YaCTUHW, ane NOBINbHILLXM MOLLYKOM efTEMEHTIB, pO3TalLOBaHMNX NocepeauHi. Lli 06'ektu
npu3HaYeHi Ansi CTBOPEHHS Yepr Ta AepeB, e MOLWyK BiabyBaeTbCs cnovaTky B LUMPUHY, @
noTimM B rMnOVHY.

>>> from collections import deque

>>> d = deque (["3amaual", "szamaual", "zanmaua3"])
>>> d.append ("zanauad")

>>> print "Onpausoryerbca", d.popleft ()

OnpauboBYy€eTHCS 3azaudal

# momyx B IIMPUHY
unsearched = deque ([starting node])
def breadth first search (unsearched) :
node = unsearched.popleft ()
for m in gen moves (node) :
if is goal(m):
return m

unsearched. append (m)

OkpiM anbTepHaTUBHMX IMNIIEMEHTALN CMUCKIB, ICHYE TAKOX MOAYMb bisect, WO MICTUTb
dyHKUiT 4ns poboTn 3 ynopsagKkoBaHUMKU CIMCKaAMM:

>>> import bisect
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>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500,
'python') ]
>>> bisect.insort (scores, (300, 'ruby'))
>>> scores
[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500,

'python') ]

Mopaynb heapg MICTUTb (DYHKUII ANs CTBOPEHHS cTOCiB (heaps) Ha OCHOBI 3BMYaMHWX CMUCKIB.

EnemeHT, WO Mae HaMeHLLY BENNYKUHY, 3aBXON 3HaXOAUTbCS B HYNbOBIM no3uuii. Lie
KOPWCHO, KOMNW NOTPIOEH NOCTINHUIA AOCTYN A0 HANMEHLLOIO efleMeHTa, ane npu Lbomy BN HE
X04yeTe COpTyBaTU BECb CMUCOK.

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # mepecopTyBaTM CIMCOK Y CTOC
>>> heappush (data, -5) # momaTy HOBMII €JIEMEHT

>>> [heappop (data) for i in range(3)] # micraTw Tpu HaMMEHII €JIEMEHTMU
[-5, 0, 11

ApudMeTHka JeCATKOBUX YHUCEJ 3 PyXOMOIO KOMOIO

Moaynb decimal MICTUTb OECATKOBUW TUM AAHUX, LLO 3BETLCA Decimal , MPU3HAYEHUIN ONS
poboTu 3 gecaTkoBuMM gpobamu. MopiBHAHO i3 BOyL0BaHO iMNeMEHTaLiE0 OBINKOBUX
Apo0iB (Ha OCHOBI TUNY float ), Lie HOBWIA Klac 0COBIMBO KOPUCHUI Npu po3po0Li

piHaHCOBMX Ta IHLWMX Nporpam, LWo NoTpebyroTb TOYHOI 4ECATKOBOI penpeseHTaLlii, KOHTPOI
OKPYrNEHHs AN 3a40BOMEHHSA Pi3HMX MPABOBUX YY LIMBINIbHUX BUMOT, 30€epeXeHHs 3Ha4yLLmnx
OECATKOBUX 3HaKiB, abo ToAi, KoNu pesynbTaT KOMN'FOTEPHOr0 0BYMNCINEHHS NMOBUHHI
BignosigaTy nigpaxyHky, 3pobneHoMy Ha nanepi.

Hanpuknag, nigpaxyHok n'saTyMBiACOTKOBOro nogaTtky Ha TenedoHHy po3moBy BapTicTio 70
KOMIMOK @€ BiAMIHHI pe3ynbTaTu Npy BUKOPUCTaHHI ABIMKOBMX Ta AecaTkoBux apobis. Lis
Pi3HMLS CTae iCTOTHO MPY OKPYIMEHHI 4O OAHIET KONINKK.

>>> from decimal import *

>>> Decimal ('0.70") * Decimal('1.05")
Decimal ("0.7350")

>>> .70 * 1.05

0.73499999999999999

Pe3ynbTaT LbOro 064YMCNEHHS, L0 HANEXNTb A0 TUMY Decimal , yTPUMYE KiHLEBUIA HYIMb,
aBTOMATWUYHO 3aarun YOTUPY 3HAYYLLMX OECATKOBI 3HAKM Ha NiACTaBi MHOXEHHS ABOX YMCEn
3 JBOMA OEeCATKOBUMU 3HaKaMu. [1eCATKOBI YMcna BiATBOPIOThL pe3ynbTaTu OTPUMaHi Ha
nanepi, WO A03BOMSE YHUKHYTU BUNAAKIB, KOMNW ABINKOBI YMCIA HE MOXYTb TOYHO BUPA3UTU
[EeCATKOBi BENMUYUHMN.

ToyHa penpeseHTaLisa 3a JONOMOrOK Knacy Decimal [03BONsie 6€3nOMUIKOBO 064MCINTM
3aMMLLOK YM MNEPEBIPUTU PIBHICTb BESTMYNH, LLO HEMOXINBO 3p0OUTM NMPU BUKOPUCTAHHI
AOBiNKOBMX Opo0iB:

>>> Decimal ('1.00"'") % Decimal('.10"')
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e Decimal("0.00™)
e >>>1.00 % 0.10
e 0.09999999999999995

e >>> sum([Decimal('0.1')]1*10) == Decimal ('1.0")
e True

e >>> sum([0.1]*10) == 1.0

e False

e Moaynb decimal MOXe 34iicHIOBaTV apnMeTUYHI fii 3 Oyab-aKOK 3a4aHOo0 TOYHICTHO:

e >>> getcontext () .prec = 36
e >>> Decimal(l) / Decimal (7)
(] Decimal ("0.142857142857142857142857142857142857")




