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Pesiome

[Tuton! e secen 3a uamonsBaHe, MolleH e3uK 3a mporpamupade. Toii pasmosara ¢bc CTPYKTYpH OT

IAHHH OT BHUCOKO HHBO M INPOCT, HO e(eKTHBEH MOAXOI KbM 00€KTHO-OPHEHTHPAHOTO MporpaMupane. Ene-
FaHTHHAT CUHTaKcUC Ha [IUTOH, IMHAMMYHHTE My THIIOBE, 3a€HO C MUHTEPIPEeTHPYEeMOCTTa My IO MpPaBsAT
ujeaneH e3MK 3a CKPMITHpaHe W 6bp3a paspaboTka Ha npusoxkenus (RAD) B MHOro o6s1acTH 1o MoBeYeTo
NJ1aT(hOPMH.

HurepnperatopbT Ha [InToH U obmKpHata My cTaHaapTHa O6uGAHOTEKa MOraTt fa ce pasnpocTpaHsBaT
6e3nJyaTHO U ca JOCTBIIHU Ha cTpaHuuara Ha [lutoH http://www.python.org BbB BUA Ha HU3XOIeH
WM [BOMYEH KOJ 32 MOBEYETO OCHOBHM miardopmu. CbliaTa CTpaHHLA CbAbPXKA W AUCTPUOYLUH HA,
U TOKa3ajLUMd KbM MHOro 6e3mjaTHU Monyad Ha IIUTOH OT TpeTw CTpaHH, NPOrpaMH, HHCTPYMEHTH H
JOMbJIHUTEIHA TOKYMEHTALHUS.

Hutepnperatopbt Ha [IUTOH ce paswiupsiBa JIECHO ¢ HOBH (DYHKLHH W THUIOBE NAHHH peasM3HpaHH Ha
C wan C++ (uam apyru esuum, Kouto morat aa ce ussuksar oT C). [TMTOH e CbIIO Taka MOAXOASALL KaTo
paslLUpUTe/IeH €3UK 32 I'bBKaBU IIPUJIOKEHHUS.

ToBa pBKOBOACTBO 3am03HABA YMTATeJsl C OCHOBHHUTE IMOHATHS M Bb3MOXKHOCTH Ha €3MKa U CHCTeMaTa
[Tuton. To momara jga ce mouyBcTBaTe ynoOHO Mpej KJaBHAaTypaTa W MHTeprpeTatopa Ha [IMTOH, HO BCHY-
KU TIPUMEpH Cca CaMOCTOSITEJTHH M ChAbPXKATEJHH, TaKa Ue PBHKOBOACTBOTO MOXe 1a Oble YeTeHO U 0e3
HHTEPIPETATOPBT 1a BU e nmogpbKa.

3a onucanue Ha CTaHIAPTHHTE OOEKTH W MOLYJIH, BUXKTe NoKyMeHTa Python Library Reference. Python
Reference Manual nasa no-popmanHa neduHHULHS Ha e3uKa. 3a jAa nuuiete pasiinperus Ha C uau Ct+,
npouetete HapbuHuuute Extending and Embedding m Python/C API. VIma W HSKONKO KHHTH, KOMTO
noapo6Ho pasriexnat [TUToH.

ToBa pBKOBOICTBO HE Ce ONMUTBA Ja BKJKUYM U 00XBaHe BCSIKA OTAEJIHA Bb3MOKHOCT MJIM JOPH BCSKA
YeCTO U3I0JI3BaHA Bb3MOXKHOCT. BMecTo TOBa, TO 3am03HaBa ¢ MHOT'O OT Hal-3a0e/le’KUTENHUTE Bb3MOXKHOC-
t1 Ha [IutoH, u we Bu nane no6pa npencrasa 3a apomara U cTuja Ha e3uka. Cjen Karo ro npoderere, Bue
llle CTe B CbCTOSIHHE [a yeTeTe W MHIIeTe MOAYJIM U mporpamu Ha Iluton. Ille 6baere roToBU fa HayyuTe
MoBeYe 3a pasjiMUHUTE MOAYJIU OT OuOMHoTekaTa Ha [1uToH, onucanu B Python Library Reference.

Yua anramiicku ce muwe Python w ce npousHaca naimon. (6ea. npes.)


http://www.python.org




IIpenroBop KbM OBIArapCcKOTO U3TaHUE

A3 He ¢bM n06bp npeBonau. Ho npensioXXeHUsAT npeBos e Hall-no6poTo, KOETo 3acera Mora Jia MoCTHrHA.
3aTyil nckam [a MojHeca Mpel YUTaTess e[HO W3BUHEHHE U elHa MoJba.

Heka uurtaTendT na MM NPOCTH HEMHHYeMHUTe 3a MpeBojaueckata MU KyJaTypa rpeiikd. Monbara mu
€, aKO HSKbJIe CpelllHeTe MPaBONKCHA I'PelliKa, UJIH TPOMaB, HEMOAXO/ L U3pa3, UK TaKbB, KOUTO MPOCTO
Bu npasuu, He ce chpaere. Ho HernpemenHno mu numere. Ille ¢cbM MHoOro 6JaronapeH Ha TakKMBa KOpPEKLHH
W I'M HacbpuaBaM C BCUYKH cpencTBa. [Ipuemam BCSIKAKBM KPUTHKH — KaKTO OOIIH, TaKa H KOHKDPETHH.
CraHeTe pelakTOp Ha TOBa PBKOBOIACTBO, 3a JAa NMOAPOOPHUM KadecTBoTO My! B crenuajeH couchbK Iie
BKJIIOUBAM PeLaKTOPHUTE, KOUTO Ca MU TOACKa3a/ ¥ yiaueH MPeBOJ Ha OTHEJNHH Maca)Kd, (ppasu WJd JOPH U
Ha Hali-HeB3payHaTa AyMa.

Hckam crenuanto na 6saronapst Ha Esena CroiikoBa u IOny3 IOHy3 3a okazanara momol npu HavaJ-
HOTO KOpPUTHpaHe Ha MPeBOJA.

Tbii kaTo To3u MpeBoJ ce MofoOpsiBa U OGHOBSIBA, TOCJAEIHATA My BEpCHsl BUHATH € MyOJUYHO NOCThITHA
Ha azgpec: http://python-bg.sourceforge.net.

Bnaronaps.

Kanrosan Jlocarnos
e-riolia: kaloian@users.sourceforge.net
17 cenremspu 2002

Bepcus Ha mpesopa: 2.0

CnuchK Ha pefakTopuTe
(no as6yuen pen)

— Eanena Croiikosa

Jlio6en Kapasesos

Huxkousa KoJsie

CsetocsaB Huxkosos

— IOny3 Onys


http://python-bg.sourceforge.net
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Ha n3octpum anetuta Bu

AKko HsKora cTe mucanM rojisiM CKpUNT 3a o6BuBKata (shell script)!, curypuo Bu e nosmato tosa
YyBCTBO: Ille € Xy0aBo Ja N00aBHUTe Olle eIHO CBOHCTBO, HO CKPUNTBHT € Beue TOJKOBa 0aBeH, TOJNKOBA
TOJISIM U TOJIKOBA CJIOKEH; & MOXKe OM CBOHCTBOTO TIOBJIHUA cJjlefl ceOe CH HeOOXOAMMOCTTA OT W3BHKBaHE
Ha CHCTeMHa WJH Apyra (QyHKUUs, KoATo e HocTbhHa caMo oT C... OGHKHOBEHO HaJHUUHUAT NMpobJeM He
e NOCTaThYHO CEePHO3eH 3a 1a OlpaBiae MpeHamucBaHeTo Ha ckpunrta Ha C; mMoxe 64 MPobIeMbT H3UCKBA
CHMBOJIHH HH30BE C IPOMEHJINBA IbJXKUHA UM IPYTH THIOBE NaHHH (KaTo COPTHPaHH CIUCHIM OT (aiiJoBHU
¥MeHa), KOUTO Ca JIECHU OT OOBMBKATa, HO M3HCKBAT MHOTO pa6oTa 3a peanusupane Ha C, uiu nbK Bue He
CTe JIOCTATBYHO 3amo3HatH cbe C.

Ipyra curyauusi: Moxe 61 Tpsi6Ba na paGoTuTe ¢ HAKOAKO C OHOIHOTEKH W OOWYaWHHS LHKbJ Ha
nucaHe/KoMnuaupane/Tecteane/npexomnuarpane Ha C e MHOro 6aseH. Bue TpsiGBa na paspaGoTute cod-
Tyepa 1o-6bp30. Bb3MOXKHO € ChIIO A2 CTe HANHCaNH Mporpama, KosiTo MoXKe [a H3IM0J3Ba pas3llUpUTeleH
€3UK, U He UCKaTe Jla MPOeKTHpaTe e3UK, Ja MHUILeTe U OTCTPAHsBATe TPEIIKHUTe B UHTEPIpPeTaTopa 3a Hero,
Ta Yak MocJe Ja o BrpaguTe B MPHJIOXKEHHUETO CH.

B canyuau kato Te3u, BepositHO [IuToH e e3uk TouHO 3a Bac. ITUTOH e sieceH 3a W3MOJI3BaHe, HO €
HCTHHCKHM €3MK 3a MporpaMupaHe, W MpefJjara moBede CTPYKTypa M MOAAPHAKKA 3a TOJEMH [POrpaMH,
OTKOJMIKOTO 00BHBKata. OT Apyra CTpaHa, TOH OCHI'ypsiBa MHOTO MOBeue MPOBEPKH 3a IPEliKH, OTKOJIKOTO
C, u OUBa¥KM e3UK OMm MHO20 BUCOKO HUB0, TOH TNPHUTEKaBa BrpajleHHd THIIOBE NaHHHU OT BHCOKO HHBO,
KaTo I'bBKaBM MacuBu (arrays) m peununu (dictionaries) koumto Guxa Bu KocTBajM IHM 3a 1a HamuIeTe
edurkacHo Ha C. Bnarogapenue Ha mo-ofmUTe CH THUNOBe JaHHH, [TUTOH MMa MHOrO mo-roJsiMa 06JacT Ha
npuJiokeHue oTKOIKOTO Awk uau nopu Perl, KaTo B CBIIOTO BpeMe MHOTrO Hela B [IWTOH ca moHe TOJIKOBa
JIECHH, KOJIKOTO U B T€3H €3HIIH.

[Tuton Bu mosBosisiBa na pasfmendTe mporpaMata CH Ha MOAYJIM, KOMTO MOraT Aa ObAAT H3MO0J3BaHU
OTHOBO B JpyrH mporpamu Ha [Iuton. Toit naBa ¢ ronsiM HaGop OT CTAHAAPTHH MOMAYJIM, KOUTO MOXKeTe Ja
M3M0JI3BaTe 32 OCHOBA HA TPOTPaMH CH, UJIH KaTo MPHUMEPH, OT KOUTO MOXKETe [a 3allouyHeTe Ja Ce yUUTe
na nporpamupare Ha [TutoH. Cbllo Taka UMa M BrpafieHH MOLYJH, KOUTO 00e3leyaBaT TaKMBa Hellla KaTo
daitnos Bxop/usxon (I/0), cuctemnu (yHxuuu, coketu (sockets), u mopu nmporpaMHu HHTepdeiicH KbM
GUI 6ubanorexu kato Tk.

[TuToH e UHTEpIIPETHPYEM €3HK, KOHTO MOXKe fa Bu crecTH 3HauuTesnHO BpeMe 3a pa3paboTKa, 3all0TO
He ca HeoOXOMMMH KoMMHUaMpaHe U cBbpsBane (linking). MHTepnpeTaTtopbT MoXKe Jia ce U3MOJ3Ba MHTEPAK-
THUBHO, KOETO TO MPAaBH JIeCeH 3a eKClepUMEHTHPaHe ¢ Bb3MOXKHOCTUTE Ha €3HKa, 3a MHCaHe Ha MporpaMu
“3a OOKJyKa”, WM 33 TecTBaHe Ha (DYHKLHHUTe 110 BpeMe Ha pa3paboTKa OTHOJYy-Harope. ToH CBILO € U
yHoGeH HAaCTOJeH KaJKyJaaTop.

[IuToH mO3BOJISIBA MHCAHETO HA MHOTO KOMIAKTHH W YeTHMH nporpaMu. [Iporpamure, cb3fafeHH Ha
[TuTOH OGMKHOBEHO Ca MHOTO MO-KPAaTKH OT eKBHBaJeHTHHUTe, nucanu Ha C uau C*++, nopanu pex mpUUHHH:

— TUINOBETe JAaHHHU OT BHUCOKO HMBO Bu mosBossiBaT na M3pasuTe CJIOXKHHU AEHCTBUS B elMH-€IHHCTBEH
orneparop;

— IpYNHpaHEeTO Ha M3pasuTe Ce U3BBPIIBA UPe3 OTCTbI, BMECTO Ype3 HauaaHH/KpakiHHu CKOOH;

— He ca HeOOXONUMH JeKJapalld Ha MPOMEHJUBH W/ apryMeHTH.

[Tuton e paswiupsem: ako MoxkeTe Ja nporpamupare Ha C, Torasa e JIeCHO Ja 100aBUTe HOBA BrpajieHa
(YHKLUHS UM MOAYJ KbM HHTEPIPETETOPa, KAKTO W Ja U3BBPLINTE KPUTHUHH ONepaluyd ¢ MaKCHMaJjHa
CKOPOCT, WJH 12 CBbpxkKeTe mporpamu Ha IIWTOH KbM OUOJIMOTEKH, KOUTO MOraT Aa ca AOCTBIIHH CaMo B
nBouueH BUI (HampuMep HsIKOsl CrielM(HYHA 3a ONpeesieH POM3BONUTEN rpadruHa 6ubmuoTeka). BexHbxk
CJIel KaTo CTe MCTMHCKH 3arajieHd, MOXKeTe [1a CBbp)KeTe WHTeprnpeTatopa Ha [IMTOH KbM MPUJIOKEHHE,
nucaHo Ha C, ¥ 12 ro U3M0J3BaTe KaTO Pas3LIMPUTE/IEH HIH KOMaHIEH €3HK 3a TOBAa NPHJIOXKEHHE.

132 KoM K/IOUOBHM NYMH B CKOOM ca JaleHU aHIJHICKHTE TEDMMHH, 32 Ja MOXKe UHTATeJAT ia Ce ODHEHTHPA B aHTJIOe3HuHaTa
JIOKyMeHTalus U JuTepatypa 3a [lurton. (6ea. npes.)




Mexny npyroro, e3uKbT € KpbcTeH Ha moyTo Ha BBC “Monty Python’s Flying Circus” u HiMa HHUI10
o6mmo ¢ ragauTe Baeuyrd. [losoBaBaHeTo Ha mapopuute Ha Monty Python B mokymeHTauusita e He camo
TM03BOJIEHO, HO M HAChPUYHTENHO!?

1.1. OTTyK Hakbae?

Cera, cien xato [TUTOH BH 3aMHTpPUTyBa, MOXe OH Ie TOXKeJjare Aa ro pasrienare 1no-otéauso. Tbi
KaTo Hal-moOpHUAT HAuMH Ja Cce Hayyd eOUH e3UK e KaTo Ce H3I0J/3Ba, TYK BHe CTe NOKaHEHW [Aa ro
HarnpaBHTe.

B cnenBamara ryiaBa ce o6sicHsiBa MEXaHW3MbT 3a M3I0J3BaHE Ha MHTepnperaTtopa. HancTtuna, ToBa e
M0-CKOPO CKydYHa MH(OpPMalKs, HO TS € ChIIECTBEHA 32 H3NPOOBAHETO HA NPHMEPHTE, MOKa3aHH MO-KbCHO.

OcTtaHasata 4acT OT PBKOBOACTBOTO 4pe3 MPUMEPH 3aM03HaBa C Pa3JMYHH Bb3MOXKHOCTHU Ha €3WKa H
cucremata [IuToH, KaTo 3amoyBa ¢ MPOCTH U3pa3H, ONEPaTOPU U TUNOBE NAHHH, Npe3 (PYHKLHH U MOLYJIH, U
HaKpasi 3acsira KOHLEMMH 3a HalpelHall KaTo uskjwuenus (exceptions) u neduHHpaHH OT MOTpeGUTENS
kaacose (user-defined classes).

2B npuMepuTe Ha OPUTHHAJHOTO PBHKOBOACTBO CE M3TMO/I3BAT HMeHa oT Monty Python, Ho B GbJrapckys IPEBOK Te ca ca 3aMeHeHH
c 6barapcku. (6ea. npes.)

2 lnaea 1. [a usoctpum anetuta Bu
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N3non3eaHe Ha uHTepnpeTtatopa Ha [l1ToH

2.1. 3BMKBaHe Ha WHTepnpeTaTopa

Ha mamuzuTte, KouTOo pasmnoJjaraT ¢ uHTeprnperaTop Ha IInToH, TOH e 0OMKHOBEHO e MHCTaJHUpaH KaTo
‘/usr/local/bin/python’; no6aBsiHeTO Ha ‘/usr/local/bin’ B I'bTs 3a ThpceHe Ha OOBHUBKaTa Bu mo3BoJisiBa Ja
ro cTapTHpaTe ¢ BbBeXJaHeTO Ha KOMaHJaTa

python

B 0o6BUBKaTa. Tbd KaTto M30OPBT HAa NUPEKTOpUs 3a pasloJiaraHe Ha MHTEpPIpeTaTopa € MHCTaJallMOHHA
OMIMs, Bb3MOXHHU Ca W JPYyrH MecTa; NMUTalTe MecCTHUS [IUTOH-rypy WJM CHCTEMHHSI aAMHUHHCTPATOP.
(TMonynsipHa anTepHAaTHBA € MECTONOJOKEHHeTO ‘/usr/local/python’.)

Boeexnanero na snaka EOF (Control-D B UNiX, Control-Z B DOS uiu Windows) cien mbpsoHa-
YaJIHKMS TIPOMIT MPEeIM3BUKBA M3XOJA OT MHTeprperatopa ¢ HyjaeB Koi 3a usxon (exit status). Ako ToBa
He paboTH, MOXeTe Jla H3je3eTe OT HHTepIpeTaTopa KaTo BbBejeTe CJAeJHHTE KOMaHIU: ‘import sys;
sys.exit()’.

Bb3MokHOCTHTE Ha MHTEpPIpeTaTopa 3a pefakTHpaHe Ha TEKYIIHs pel 0OMKHOBEHO HE ca MHOTO CJIOXK-
Hu. B UNIX, KoliTo U ;@ e UHCTasupas HHTepripeTaTopa, Moxke O6W € paspellus MOAAPbKKaTa 3a 6MOJHO-
tekata GNU readline, koaTo no6aBsi pasiivpeHu Bb3MOXKHOCTH 3a pelakTHpaHe W MpeJUCTBaHE Ha3aj B
6ydep oT Beue BBBefeHHUTe KoMaHAH. Moxe 64 Haii-Obp3aTa NpoBepKa 3a TOBa JAajM Ce MOAIbpXKA pe-
JIaKTUpaHe Ha KoOMaHAHUs pen e aa HaTucHeTe Control-P Ha mbpBus mpoMnT Ha [TUTOH, KOHTO MOJyUYHTE.
AKo uyeTe 3BYKOB CHTHaJ, 3HAuW pasmoJjiarate ¢ pefakTHpaHe Ha KOMaHIHHS pel; BuxXTe [IpuiiokeHue
?? 3a BbBeleHHE B KJABHIIHHTE KOMOWHALMH. AKO HHILO He Ce CJAYYM, WM MbK Ce WU3Mulie P, 3HauH
PeLaKTHPaHETO HAa KOMaHAHUS pel He € JOCTBIIHO; e MOXKETe 12 H3I0J3BaTe caMo KJaBHIIA 33 BPbLIaHe
Hasaj 3a /a U3TPUBATE 3HALHUTE OT TEKYLLHUS pef.

HuTepnperaropsT feficTBa nogo6Ho Ha UNIX 00BUBKA: KOraTo e U3BUKaH CbC CTAHAAPTEH BXOJ CBbP3aH
KbM tty-ycTpoiicTBO, TOH UeTe W M3IM'bJHSIBA KOMAHAMW MHTEPAKTHBHO; KOTAaTO € HM3BHKaH C (halJoBO HMe
KaTo apryMeHT MJIM ¢ (halJ Ha CTaHIAPTHHUS BXO[, TOH UeTe WM U3IIbJHABA CKPUNmMa OT TO3H (pauil.

Tpetu HauuH 3a cTapTUpaHe Ha HHTeprperatopa e ‘python -c xomawda [apr] ..., KoeTo u3-
nbaHsiBa onepatop(ute) B KomanOa, aHANOTHYHO Ha OMIMATA —C Ha oOBMBKaTta. TbH Karto omepaTopute
Ha IIMTOH YecTO CbIBPXKAT WHTEPBAJM WM APYTM 3HALM, KOMTO OOBMBKAaTa TPeTHpa MO 0COOEH HauyMH,
HaH-no6pe e 1a 3arpaguTe lsnata Komaxoa B IBOHHH KaBUYKH.

3abenexere, ue UMa pasnuka Mexay ‘python file’ u ‘python <file’. BwB BTOpHS cayyai,
BXONHUTE 3asBKU OT Iporpamara, KaTo U3BHKBaHHUA Ha input() u raw_input(), ce 3agoBossgBaT OT
¢atia. Tl xaTo To3u (aii Beue e OMJI JOKpail IpodyeTeH OT IpaMaTU4YHMs aHaausaTop (parser) mpenu
nporpaMara ja e 3arnoyHajsa U3MbJHEHHeTO CH, To Ts He3abaBHO wie cpeuiHe EOF. B nbpBus ciyuait
(ko#iTO OGMKHOBEHO € TO3H, KOHTO JKeJiaeTe), Te Ce 3aJ0BOJIABAT OT KOATO U a e (aiJ UM KOeTo M Ja e
YCTPOHCTBO, CBBbP3aHHU KbM CTAaHAAPTHHS BXOI Ha MHTeprnperaropa Ha [lnuToH.

Koraro ce usnossBa ckpumnt Qak, noHskora e yno6Ha Bb3MOKHOCTTA 1a C€ U3I'bJAHU CKPUIITA U CJIef
TOBa 11a Ce BJjle3e B MHTepaKTHBEeH pexxuM. ToBa MOXe 1a CTaHe KaTo ce moxane —i npemu ckpunrta. (Hsma
[a ce TMOJNy4yH, aKo CKPHUIITAa Ce UeTe OT CTAHAAPTHUS BXOJ, MOPAAM ChLIUTE NPUUYHHH, OOSCHEHH B TOPHHUSA
naparpad.)

2.1.1. MNpepaBaHe Ha aprymeHTH

Korato ca u3BecTHM Ha HMHTeprpeTaTopa, HMETO Ha CKPHUITA W apryMeHTHTe KbM Hero ce npejpaBaT
Ha CKPHIITAa B NMPOMEHJMBATA SYS.argv, KOSTO € CIUCHK OT CMMBOJHM Hu3oBe (string list). Tosu cru-




CbK CBIbp2KA [IOHE €[MH eJleMeHT; KOraTo He Ca AAafleHM CKPUIT U apryMeHTH, sys.argv[0] e mpaseH
cuMBoJieH HM3. Korato umero Ha ckpunra e aaaeHo kato ’—' (cupeu crampapteH Bxon), sys.argv[0]
e yctaHoBeH Ha ' —'. KoraTo e usnosn3BaHa —c Komanda, ToraBa sys.argv[0] e ycTaHoBeH Ha ' —c’.
Onuuute, OTKPUTH CJiell —C KOMAHOA He ce TPeTHpaT KaTo OMIUM, NMpeJHAa3HAaYeHH 3a HHTEepHperaTopa
Ha [IuToH, a BMecTO TOBa ce pa3moJaraT B Sys.argv, 3a 1a 6baat o6paboTeHHd OT KOMaHIATa.

2.1.2. NHTepaKTUBEH PEXWUM

KoraTo KoMaHiuTe ce yetar oT tty, ToBa Lie pede, ye HHTEPNPETATOPBT Ce HAMHDA B UHMEPAKMUBEH
pexcum. B TO3M pexxuM Toil MOAKaHs 3a CJeiBallaTa KOMAaHLA upe3 nopsuuer npomnm, KOHTO 0OHKHO-
BEHO e TPH 3HaKa mo-roasmo (>>> ’); 3a MpoAbJ/KEHHe Ha peja TOH MOAKAHs upe3 8mopuueH npomnm,
06MKHOBeHO TpH Touku (‘... ).

[lpeny na usBeme CBOS MbPBHYEH MPOMIT, HHTEPIPETAaTOPbT M3BEXKAa MO3[PaBUTENHO ChoOLIeHHe,
3anouBaiiki cbC COGCTBEHMS CH HOMEp Ha BepCHs M GeJieskKKa 3a aBTOPCKO MPaBo.

python

Python 1.5.2b2 (#1, Feb 28 1999, 00:02:06) [GCC 2.8.1] on sunos5
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam
>>>

Jlonb/HUTEIHUTE pefloBe ca HeOOXOAMMH NPH BbBEXKJaHETO Ha MHOropeoBa KoHCTpykuus. Hanpumep,
TnorJieHeTe TO3M oneparop if:

>>> the world_is_flat =1
>>> if the world_is_flat:
print "BuumaBan ga He nagHem!"

BHuMaBay na He nagHem!

2.2. NHTepnpeTatopbT U HErOBOTO 0OKpPbI>KEHHE

2.2.1. ObpaboTKa Ha rpeLuKuTe

Korato ce mosiBu rpeiika, HHTEPHIPETaTOPBT HU3BeXKIa CHOOLIEHUE 3a IPelliKa U TpacHpaHe Ha CTeKa.
AKo ce HamMHpa B HHTepaKTUBEH PEXHM, CJel TOBa Ce BPblia KbM MbPBHUHUS MPOMIT; a KOraTto BXO-
IBbT UaBa OT (hails, TOH M3JM3a C HEHyJIeB KON 3a M3XOMN CJel TpacupaHeTo Ha creka. (B Tosu cMmuch,
M3KJII0UeHHsiTa 00paboTeHH ¢ except Kjaay3a B try KOHCTPYyKUHMs He ca rpewku.) Hskou rpemku ca
6e3yC/IOBHO (paTaJHU U MPEAH3BHKBAT HM3XOJ OT MHTEPIIPeTaTopa C HEHYJNeB KOJ; TOBAa Ce OTHACS 3a BbT-
pELIHUTEe MPOTHBOPEUHS] U HSAKOM CJydyad Ha H3uelpBaHe Ha MaMeTTa. BCHUKM CHOOLIEHHS 3a Ipellka ce
MUIIAT B CTaHAAPTHUS MOTOK (stream) 3a IPelIKH; HOPMAJHHUAT U3XO[ OT M3IbJHEHHTE KOMAHIU Ce TMHIIe
B CTaHAAPTHHS HU3XOL.

BbBexxnaneto Ha 3Hak 3a npekbcbane (o6ukHoseno Control-C uan DEL) B mbpBUYHMS UM BTOPHUHHSA
MPOMNT OTMeHsl BXOAa M BPbINa KbM MbpBHuYHMA npomnT.! OTmeuaTBaHeTo Ha MpeKbCBaHe, KOraTo ce
U3MIbJIHSIBA KOMaHIa, BOOY /0 HU3KioueHne KeyboardInterrupt, Koeto mMoxe na 6bae o6paboTeHO OT
try omneparop.

2.2.2. U3nbnHuUMK ckpunToBe Ha [uToH

Ha BSD-nopo6uute UNIX cHcTeMH, cKpuntoBeTe Ha [IuToH Morar na ObjaT HanpaBeHH AHPEKTHO
H3I'bJHAMHU NOJOOHO Ha CKPHUIITOBETE Ha 0OBHMBKATA, Upe3 pasnosiaraHeTo Ha pejla

#! /usr/bin/env python

(npuemame, ye caMusiT WHTeprperatop e B notpedutenckuss $PATH) B HauasoTo Ha CKpUNTa U yCTaHO-
BSIBAHETO Ha HU3MBJHUM peXuM 3a (aina. Tesu ‘#!° Tpsi6Ba nma O6baaT mbpBUTE [OBa 3HaKa OT (paiiaa.
3abesnexxeTe, ue 3HAKbT 3a AWe3, ‘#’, B [IUTOH ce M3M0/I3Ba 3a HAUaJ0 HA KOMEHTap.

! TpoGnem ¢ nakera GNU Readline mMoxke 1a mompeus Ha ToBa.
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2.2.3. NHTepaKTMBeH HayaneH dpamnn

Yecro, Korato usnosaspare [IUTOH HHTEPaKTHUBHO, € YIOOHO /@ pasmnoJjarare CbC CTAHAAPTHU KOMaHMH,
KOWTO Jla Ce H3MbJHSBAT BCEKH MbT, KOTaTO Ce CTapTupa HHTenperaropa. MoxeTe na HampaBHTe TOBa
KaTo yCTAaHOBHTE B MPOMEHJHBA OT 00KpbxKeHHerTo, HapedeHa SPYTHONSTARTUP, umero Ha daiina,
cbabpxKaul Baumre HauanHu komaHau. ToBa e momo6HO Ha CBOUCTBOTO ‘.profile’ Ha UNIX 0GBUBKHUTE.

Tosu ¢aiin ce mpounta camo B UHTepakTHBHUTE cecur. Koraro [TuToH ueTe KoMaHAHUTe OT CKPHUIIT, UIH
‘/dev/tty’ e mameH KaTo sIBEH M3TOUYHHMK Ha KOMaHAH, TO3W (pala He ce mpoyuTa. BbB BCHYKH ocTaHanu
cJlyyad, HHTEPIPETATOPBT Ce ABbPXKH KaTO MHTepaKTHBHA cecus. PalabT ce HU3MbJHSABA B CHILOTO IPOC-
TPaHCTBO Ha MMeHa, KbJeTO Ce U3I'bJHABAT M HHTePaKTHBHUTEe KOMaHIH, Taka ye OOEKTHTE, KOUTO TOH
nedrHUpa UMK UMIIOPTHPA, MoraT 6e3 SIBHO ONpefeJisiHe [la ce W3IMOJ3BaT B HHTepaKTHBHATA cecus. B To3u
(hals ChILIO TaKa MOXKETe [a CMEHUTe MPOMITOBETe Sys.psl U sys.ps2.

Axo uckarte fa mpoueTeTe NOMbJIHUTENEH HauajeH (pal OT TeKyllaTa AUPEKTOPHs, TOraBa MOXKeTe 1a
nporpamupare ToBa B ryo0afHUs HavajeH ¢aii, Hanp. ‘1f .os.path.isfile(’ .pythonrc.py’):
execfile(’ .pythonrc.py’)’. AKo uckate na U3Mosi3BaTe HauaJ HUsT Qafiy B CKPUMT, TPsIOBA H3PUUHO
Jla yKaxkeTe TOBa B CKpHIITa:

import os

filename = os.environ.get (’ PYTHONSTARTUP’)

if filename and os.path.isfile(filename):
execfile(filename)
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FNABA
TPETA

HedopmanHo sbBegeHue B [lutoH

B CJaeaBalliuTe NPpUMEpPH, BXOABT U U3XOABT C€ pa3aqyaBaT IO NPUCHCTBUETO UJIHU OTCHCTBUETO HA IIPOM-

nrogere (>>> " ‘... ’): 3a ma npourpaere mpuUMepa, KOraTo MPOMTHT Ce MOSIBM TPsIOBA 1a HATHILETE
BCHYKO, KOETO Ce HaMHpa CJIeJl Hero; pefoBeTe, KOUTO He 3al04BAT C MPOMIT, ca OTIeYaTaHH OT HHTepII-
peraropa.

3abeJjiexxeTe, ye HATUUMETO HA CAMOCTOsITeJIeH BTOPUUEH NPOMIIT B AajleH NpUMep 03HauaBa, ye Tpsi6Ba
Jla BbBeJleTe [Ipa3eH pej; TOH ce M3M0J/3Ba 3a 0TOe/II3BaHe Ha Kpas Ha MHOropejoBa KOMaHJAA.

MHoro oT nprMepHuTe B TO3H HapbUHHUK, JOPHU U Te€3H, KOUTO C€ BbBEXKAAT B WHTEPAKTHBHHUS MPOMIIT,
BKJIIOYBAT KoMeHTapu. KomeHTtapure B [IMTOH 3amoyBat cbe 3HaK 3a AMes, ‘#’, U MpOIbJKABAT 10 Kpas Ha
¢usuueckus pen. KomeHtap Moxe fa ce MOSIBU B HauaJoTO Ha pela WJM CJel MNPasHO MPOCTPAHCTBO HJH
KOJ, HO HE U B PaMKHUTe Ha CUMBOJIEH HH3. 3HAKbT 3a JHe3 B CHMBOJIEH HU3 € NIPOCTO 3HAaK 3a JHe3.

Hsxkonko mpumepa:

# ToBa e IIBPBUAT KOMEHTAapP

SPAM = 1 # a ToBa € BTOPHUAT KOMEHTap
# ... a ero u TpetHu!
STRING = "# ToBa He € KOMeHTap."

3.1. U3nonseaHe Ha [MTOH KaTo Kankynatop

Heka usnpo6BaMe HsIKOJIKO mpocTH KoMaHAM Ha [luton. CrapTupaiiTe MHTeprperatropa W H3yakakiTe
NOSIBSIBAHETO HA MbPBHUYHHMsE mpomnT, >>> . (ToBa He 6U TPsAGBAJO 1a OTHEME MHOTO BpeMe.)

3.1.1. Yucna
HHTepnperatopbT AeHCTBa KaTo MPOCT KaJKyJaTop: MOXKeTe [a BbBexKJaTe M3pa3d B HEro W TOH lie
usnucaa croiiHoctra UM. CHHTaKCHCBT Ha HM3pasuTe e sSCeH: orneparopuTe +, —, * U / paboTAT TOUHO IO

ChIUIMA HAYHH, KAKTO U B ToBedeTo ApyrH esuuu (Hanp. [Tackan umm C); mMoraT na ce H3MOJ3BAT CKOOH 3a
rpynupane. Hanpumep:

>>> 2+2

4

>>> # ToBa e KOMEHTap
2+2

>>> 242 # ¥ KOMEHTap Ha CbUUsa pen 3aenHO Kon
>>> (50-5%6)/4

>>> # IleJIOUMCIIEHOTO HeJieHMe Bpblia LisjlaTa 4YacT:
... 7/3

2
>>> 7/-3
-3

Kakto B C, 3HaKbT 3a paBeHcTBO (‘=") ce M3IO/N3Ba 3a MPUCBOsIBAHE HA CTOMHOCT HAa MPOMEHJIMBA.
CroliHOoCTTa Ha TNPHUCBOSIBAHETO He Ce M3IMHCBA!




>>> width = 20

>>> height = 5%*9
>>> width * height
900

Enna croiiHocT Moxke na Oble NpHCBOE€HA €0JHOBPEMEHHO Ha HAKOJIKO NMPOMEHJUBH!.

>>>
>>>
0
>>>
0
>>> z
0

x =y =12z =0 # Hynupame X, Yy U Z
X

=

C’bH_IECTBYBa II'bJIHA TTOAAPDB2KKA Ha MJaBallla 3areTas; OonepaTtopuTe CbC CMECEH THII Ha OIllepaHauTe
NpeBpBHILAT LEJOYUC/ACHNUA CH ONEPAH B TUIN C IJIaBallla 3areTras:

>>> 4 * 2.5 / 3.3
3.0303030303030303
>>> 7.0 / 2

3.5

[lopbp:KaT ce ChIIO U KOMIJIEKCHH YHMCJIA; UMAarnHEpPHUTE YHCJ/IA Ce 3aMUCBaT CbC cypuke J’ uau ‘J .
KommniekcHuTe unc/a ¢bC HEHYJNEB peasjieH KOMIIOHEHT Ce 3alMCBaT KaTo ‘(peas+umae])’, Wad Morat aa
6baat cb3naseHu ¢ GpyHkuusaTa ‘complex (pear, umae)’.

>>> 19 * 1J

(-1+03)

>>> 13 * complex(0,1)
(-1+03)

>>> 3+13*3

(3+33)

>>> (3+13)*3

(9+33)

>>> (14273)/(1+413)
(1.5+0.573)

KomniiekcHuTe uncsa ca npeicTaBeHW BHHArW KaTo [Be YMCJ/a C MJaBalla 3ameras, peajHa U UMaru-
HepHa 4acT. 3a Ja U3BJeueTe Te3W JIBe YaCTH OT KOMIIJIEKCHOTO YUCJIO 2, U3M0/3BalTe z.real u z.imag.
>>> a=1.5+0.5j
>>> a.real
1.5
>>> a.imag
0.5

HpﬂﬁmaﬂmamHTe@YHKHHHKBMIUMBmHa33H€MHI{HeﬂmﬂmﬂeHTHH(float(),int() Hlong())

He paboTAT C KOMIJIEKCHH YHUC/ia — HsIMa MpaBHUJIeH HAYMH Jia ce peo6pasyBa KOMIIJIEKCHO UHUCJIO B PeasHo.
Msnonspaiite abs (2) 3a 1a B3eMeTe BeJUUUHATA MY (xaTo maaBawla 3aneTas) UaK z . real, 3a 1a B3eMeTe
peasHaTa MY 4acT.

>>> a=1.5+0.5j

>>> float(a)

Traceback (innermost last):

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

TypeError: can’t convert complex to float; use e.g. abs(z)

>>> a.real

1.5

>>> abs(a)

1.5811388300841898

8 laea 3. HedopmanHo ebeegeHue B MutoH



B nHTepakTHBeH peXXuM, MOCJAeTHUST U3MHUCAH U3pa3 e TPUCBOEH Ha MPOMeHJMBaTa _. 1oBa 03HavyaBa

Ye KOraTo H3rnoJi3BaTe [IMTOH KaTO HAcCTOJIEH KaJKyJaaTop, Ile MaJjKO MO-JeCHO Aa TPOABJIKUTE HU3YHCIe-
HUATA, HalpUMep:

>>> tax = 17.5 / 100

>>> price = 3.50

>>> price * tax

0.61249999999999993

>>> price + _

4.1124999999999998

>>> round(_, 2)

4.1100000000000003

[lorpeburensit Tpsi6Ba na pasriekaa Tasd MPOMEH/JMBa KaTo “‘camo 3a udereHe”. He ¥ mpucBosiBaiite
CTOHHOCT $IBHO — TOraBa lie Ch3[ajeTe He3aBUCHMa JIOKaJjHa MPOMEHJHBA ChC CBIUIOTO HMe, CKpHUBalla
BrpajeHarta MPOMEHJHBA C Markyecko MoBelIeHHE.

3.1.2. CUMBOJIHM HU30BE

OcgeH ¢ uuncaa, [IuToH Moxe a GOpaBU U ChC CHMBOJIHM HH30BEe, KOUTO MOraT na ObJaT MU3pa3eHH Mo

HSIKOJIKO HayuHa. Te morar fga ca 3aTBOpPeHH B eIUHHUYHU WK ABOWHH KaBHUUKH!

>>> ’spam eggs’

" spam eggs’

>>> "doesn\’t’

"doesn’t"

>>> "doesn’t"

"doesn’t"

>>> ’"Yes," he said.’

""Yes," he said.’

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

""Yes," he said.’

>>> ’"Isn\’'t," she said.’

""Isn\’t," she said.’

CuMBOJIHMTE HH30BE MOraT [a Ce TPOCTPaT Ha IOBeye pefloBe MO HSIKOJKO HadyuHa. HoBuTe penose
Morar ja ce u3berHar ¢ oOpaTHH HaKJOHEHH YEpPTH, T.e.
hello = "ToBa e JocTa ABILI CHMBOJIEH HHM3, CbhObpxam\n\
HSIKOJIKO pela TEeKCT Taka KakTo buxTe ro Hampaswiu B C.\n\
3abenexeTe, uUe NPas3HOTO NPOCTPAHCTBO B HAUAsoTO Ha pepa\
¥Ma 3HaueHue.\n"
print hello

Koero 111e oTneyara ciaegHoTO:
ToBa € pgocTa ObJIBI' CHMBOJIEH HH3, CbhAbpXal
HAKOJIKO pe,ua TEeKCT TaXa KakTo 6I/IXTe ro HaHpaBI/IJ'IH B C.
3a6eneme'1'e, uUe IIpPpa3HOTO IIPOCTPAaHCTBO B HAUAJIOTO Ha pela HMMa 3HaUeHHe.

Wy nbK, CUMBOJHHUTE HH30Be Morar Aa ObJaT 3aTBOPeHM B TPOHHM KaBHuku: """ usau '’ ’. Korarto
u3MoJ/3BaTe TPOHHHUTEe KaBUYKH, HMa HYXKJa Aa U30sirBaTe Kpas Ha pejoBeTe, HO Te Lie ObJAT BKJ/OUYEHU
B CHMBOJIHHSI HH3.

print mn

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

wnn

NIpelu3BUKBa CJEIHUS HU3XOM:
Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

I/IHTepHpeTaTOp’bT U3BEXKOa pe3yJTata OT ollepalruTe CbC CHUMBOJHU HH30BE IO CHIIWA HA4YWH, IO
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KOHTO Te ca BbBeIeHH — B KaBMUKH, a KaBUUKUTe U [APyruTe 3a0aBHM 3HALM ca INpellIecTBaHU OT 00-
paTHa HaKJOHEHa 4yepTa, 3a Aa Ce MOKa)ke TOYHaTa UM CToHHOCT. CHMBOJHUAT HU3 € 3aTBOPEH B JIBOMHHU
KaBUUKH, aKO ChIbpPKa €IMHHYHA KaBUYKa U He ChIbp:Ka HUKAKBH JBOMHM KaBUYKH. B mpoTuBeH cayuai
CHMBOJIHUAT HM3 € 3aTBOPeH B elvHMuHH KaBuuku. (OnepatopbT print, onucaH mo-mosy, Moxe fa Obie
M3T0J13BaH 32 OTeuyaTBaHe Ha CUMBOJIHU HU30Be 6e3 KaBUUKH U 00pAaTHO HAKJIOHEHU UepTH, MpelllecTBaILU
CrellHaJHUTe 3HALH.)!

CHMBOJIHMTE HH30Be MoraT ja Obaar cauBaHH (cjenBaHW 3aelHO) upe3 omeparopa +, U MOBTApSIHH C

>>> word = ’'Help’ + 'A’

>>> word

"HelpA’

>>> <’ + word*5 + >’
"<HelpAHelpAHelpAHelpAHelpA>’

IIBa CHMBOJIHU HHU3a €dHWH 00 APYT Ce C”b6I/IpaT ABTOMAaTHU4YHO: IIbPBUSA ped MO-rope MoxkKe aa ObJle HaMU-

caH kato ‘word = ’Help’ ’A’’; ToBa paboTH caMO IPU 1Ba CHMBOJHHU HH3a, HO He U IPHU NPOU3BOJHU
H3pasy CbC CHUMBOJIHM HH30BE.

>>> import string

>>> ’'str’ ’'ing’ # <- ToBa e Hapen
"string’

>>> string.strip(’str’) + ’ing’ # <- ToBa e Hape[
"string’

>>> string.strip(’str’) ’ing’ # <- ToBa e HeBayNUOHO

File "<stdin>", line 1
string.strip(’str’) ’'ing’

A

SyntaxError: invalid syntax

CuMBOJIHUTE HH30Be MOrar na ObAaT WHAEKCHpaHu; KakTo B C, MbpPBHUST 3HAK B €IUH CHMBOJIEH HH3
uma uHaekc 0. He cbulecTByBa oTmesieH THN AaHHM 3a camocTosiTesieH 3Hak (char); sHakbT mpocto e
CHUMBOJIEH HM3 C AbJkKHHA enHo. [lomo6HO Ha e3uka Icon, mopcTpuHroBeTe Morat Aa ObAAT ONpeAessHU
upe3 KOHBEHUUAMA 30 U3ps38aHe — JIBa UHJEKCA pa3fesieHU C JABOETOUHE.

>>> word[4]
IAI

>>> word[0:2]
VHeI

>>> word[2:4]
Ilpl

3a passarka ot C, cHMBOJIHUTe HH30Be B [IuTOH He Morat fa 6baaT npoMeHssHH. ONUTBT 32 MIPUCBOSIBAHE
Ha MHJEeKCHpaHa MO3ULUS B CHMBOJIEH HU3 IIPeU3BUKBA IPeLlIKa:

>>> word[0] = 'x’
Traceback (innermost last):
File "<stdin>", line 1, in ?
TypeError: object doesn’t support item assignment
>>> word[:-1] = ’'Splat’
Traceback (innermost last):
File "<stdin>", line 1, in ?
TypeError: object doesn’t support slice assignment

O6aue JecHO U eqﬁ)I/IKaCHO MO2KeTe Oa Cb3[aleTe HOB CHMBOJIEH HHU3, CbAbp2KALL 2KEJAHOTO CbUYETaHHE!

133 cbixanenue, HHTeprpeTaTopbT Ha [IUTOH BK/OUBAa OYKBHTE OT KHPHJMILATA THKMO KbM rpynara Ha “3a6aBHHUTe” 3Ha-
. Taka Kupu/iunata ce H3MHCBAa HEYETHMO C KONOBe, MpPEALIECTBAHH OT OOpPaTHO HaKJOHEHH 4epTH. To3M HempusiTeH edeKT
He ce OTHacd 3a JNeHCTBHeTO Ha omeparopa print. Hanpumep, BbBeKnaHeTo Ha ’wuopba’ B MBPBHYHHA TNPOMNT Mie H3BeJe
\347\256\340\241\240, nokato print ’uopba’ we ussene uopba. (6es. npes.)
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>>> 'x’ 4+ word[1l:]
"xelpA’

>>> ’Splat’ + word[-1:]
"SplatA’

[1pyu u3psi3BaHETO WHAEKCHTE UMAT MOJIE3HH CTOMHOCTTH MO Moapa3bupaHe; H3MyCHAT MbPBH WHIEKC Ce
npreMa 3a HyJia, a U3IyCHAT BTOPU MHIAEKC IpHeMa CTOﬁHOCT, paBHa Ha pasMepa Ha CMMBOJIHUSA HU3, KOHUTO
ce M3psi3Ba.

>>> word[:2] # [IevpBHTEe OBa 3HakKa

4 Hel

>>> word[2:] # BCHUKO OCBeH NbLPBUTE ABa 3HakKa
14 lpAl

ETo ¥ enHO moJsie3HO CBOHCTBO Ha M3psi3BalluTe omepauuu: s[:1] + s[i:] e paBHO Ha s.
>>> word[:2] + word[2:]
"HelpA’
>>> word[:3] + word[3:]
"HelpA’

Nsponsicanute uUHAEKCH 32 H3ps3BaHe ce 00pabOTBAT C MHJIOCT: MHIEKC, KOUTO € TBbJAE TOJSIM, Cce
3aMeHsl ¢ pa3Mepa Ha CHMBOJIHMS HH3, KAKTO U aKO IOpHaTa rpaHUlla Ha HIeKca e Mo-MaJjka OT HoJHaTa,
ce BpbIlla Npa3eH CHMBOJEH HU3.

>>> word[1:100]
"elpA’
>>> word[10:]

rr

>>> word[2:1]

rrs

WNHpekcuTe Morat na vMar OTPULATENHH CTOMHOCTH, 32 @ 3alouyHaT OpOoeHeTO OT ASICHO Ha JSBO.

Hanpumep:

>>> word[-1] # IocrnemHUAT 3HAK

VAI

>>> word[-2] # [pennocrnelHUAT 3HaK

r 14

p

>>> word[-2:] # IocrneouuTe OBa 3HAKa

VpAl

>>> word[:-2] # BCHUUKO OCBEeH IOCJIegHHUTEe OBa 3HakKa

"Hel’

3abenexere obaue, ue -0 HaucTuHa e cbulOoTO KaTo 0, Taka ue He ce 6POU OT JASICHO Ha JisIBO!

>>> word[-0] # (T2 kaTo -0 e paBHO Ha 0)
IHI

HeratuBHuTe MHOEKCH 32 U3psi3BaHe, W3JIM3allM M3BbH PaMKHTe HAa CUMBOJHHUS HHU3, ce okacTpsit. Ho
He ONMHUTBaHTe TOBA C UHAEKCHTE 3a eJMHHUUeH ejeMeHT (T.e. KOrato He HspHSBaTe)
>>> word[-100:]
"HelpA’
>>> word[-10] # rpemxka
Traceback (innermost last):
File "<stdin>", line 1
IndexError: string index out of range

Haii-no6pusT HauMH fa 3alOMHUTE KaK pabOTH M3psI3BAaHETO € KaTo MUCJUTE 32 HHAEKCHTe KaTo 3a
couellln mexdy 3HALKMTE, KaTo JeBUs Kpal Ha mbpBUs 3HaK e HomepupaH ¢ 0. ToraBa nmecHUST Kpall Ha
NOCJ/IE[IHNSI 3HaK OT CHMBOJIEH HH3, CBCTOSL Ce OT 1 3HAaKa MMa MHJIEKC 7, HalpuMep:
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[TbpBUAT pex OT uucaa AaBa no3uuusTa Ha UHAekcuTe 0...5 B CUMBOJIHHS HH3; BTOPHUSAT pel NaBa
CBOTBETHHTE MM OTpHLIATENHH HHIeKCH. V3peskaTta oT i 0 j CbAbprKa BCUYKM 3HAW MeXIy Kpawllara,
oT0eJIsI3aHU C [ U j, PeCIeKTUBHO.

3a HeoTpUIlATEJIHUTE WHIEKCH AbJXKUHATA Ha U3pe3KaTa e pa3/jiuKara MeXJy WHAEKCHUTe, aKo U J[BaTa
ca B paMKHTe Ha cMMBOJIHUS HU3. Cupeu, nbjkKuHATA Ha word[1:3] e 2.

Brpagenarta ¢gyHkuus len() Bpblla AbJKHHATA HA AaleH CUMBOJIEH HU3:

>>> s = 'Hel’IpO'I‘I/IBOKOHCTHTyuHOHCTByBaTeJ‘ICTByBaﬂTe'
>>> len(s)
39

3.1.3. CumBosiHM HU30Be YHUKOL,

B Iluton 2.0 mporpaMuCTBT NpUTEXKaBa €AWH HOB THUI [JAaHHH 33 CbXpaHsBaHE Ha TEKCT — OOEKTHT
Yuuxon (Unicode). Toil Moxke na 6bae M3M0J3BaH 3a ChXpaHsBaHe M 00paBOTKAa Ha YHHKON NaHHM (BHXK
http://www.unicode.org) u ce uHTerpupa n06pe CbC A0CEra ChIIECTBYBAIIUTE OGEKTH OT THIT CHM-
BOJIEH HHU3, KaTO NP HEOOXOMUMOCT Ce M3BBpPIIBA aBTOMATUYHO NpeobpasyBaHe MexXAy ABaTa THIIA.

[IpenvMcTBOTO Ha YHHKOL €, 4e TPENOCTaBsl OTAEJIHO UHCJO 32 BCEKHU OTHEJNEH CHMBOJ OT BCHYKH
a30yKH, H3MOJ3BAHH B CHBPEMEeHHHTe W IpeBHHUTe TekcToBe. [Ipenn ToBa MMaiie camo 256 BB3MOXKHH
yHcsa 32 CUMBOJIMTE Ha eqHa a30yKa U TeKCTOBeTe 0OMKHOBEHO 05ixa “00BBbP3aHH” KbM ONpefeseHa KOLOBa
CTpaHHLA, KOATO Ae(UHMpalle CHOTBECTBHETO MEXJAY 4HMcJaTa U CHMBOJHTe oT a3bykara. ToBa moBene
JI0 MHOTO TOJIIMO 0ObPKBaHe, 0COGEHO M0 OTHOIIEHHe HA MHTEePHAlHOHaJK3auuaTa (OGMKHOBEHO ce THIIe
KaTo ‘118n’).2

B IlutoH, cb3gaBaHeTo Ha YHUKOI HU30BE € ChIIO TOJKOBA MPOCTO, KOJKOTO U Ch3AABAHETO HA OOHK-
HOBEHH CHMBOJIHH HH30BE:

>>> u’Hello World !’
u’Hello World !’

Mankara 6ykBa ‘u’ B Ipel KaBHUKaTa I0Ka3Ba, ue TPsiGBa Ja ce Ch3lale YHHUKOA HH3. AKo HcKaTe 1a
BKJIIOUNTE CIElHAJHA CUMBOJM B HH3a, MOXKETe a ro HampaBuTe upe3 KogupaHeto Unicode-Escape. Kax
CTaBa TOBA Ce BHXKJA OT CJIe[BAIINS TPUMep:

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

3ao06uKaJsIaTa noc/aeL0BaTeNHOCT \\u0020 03HauaBa, ye Ha JaJieHaTa Mo3UIus TPsiOBa 1a ce BMbKHE
Yuuxon cumBoa ¢ lectHagecetuHo uucao 0x0020 (suak sa uHTepBad).

JlpyruTe CHMBOJIM Ce HHTEPIPETHPAT Ype3 CbOTBETHATA UM YMCJ0BA CTOMHOCT Taka, CAKall ca YHHUKOL
yucsa. [IpouechT Ha BbBeXAaHe HAa YHUKOL € 3HAUHTEJHO ONPOCTEH MOpaay TOBA, Ue MbpBUTe 256 YHHKOL
CHMBOJIa CBBMAAAT ChC CTAaHAAPTHOTO KoaupaHe Latin-1, M3mosi3BaHoO B MHOTO 3amajHH CTpaHH.’

3a crenuasUCTUTE ChLIECTBYBA OLIE €IHH CYpOB PeXKHUM, TOUHO KAaKTO W TPH HOPMaJHHUTE CHMBOJHH
HHU30Be. AKO B Haya/JoTO Ha HU3a MOCTaBUTEe Majkara Oyksa ‘r’, [TMTOH e W3MOJ3Ba KOmHpaHeTo Raw-
Unicode-Escape. To e MpuioxH TOPHOTO NpeBpblaHe Ha \\uXXXX caMo ako HaMepu HeyeTeH Opoi
06paTHO HAKJOHEHH YepTH Npeau Majnkara 6ykBa ‘u’.

2TepNu/u-m unmeprayuonaiusayus (am. aura. internationalization) ce nuue kato ‘118n’, 3a0TO B aHNIMiCKaTa AyMa MeX[y
nbpBata OykBa ‘i’ M nocsenHara ‘n’ crost ToyHo 18 cumBosia. ITo nogo6eH HauWH TepMUHDBT Aokaausayus (am. aurn. localization)
ce nume kato ‘110n’. (6ea. npes.)

3Twit xato Latin-1 He ce M3mo/i3Ba 3a KOAMpaHe HA TEKCTOBE HAa KMPHJHMIA, He MOKEM fa ce TM0J3BaMe KOH 3Hae KOJKO OT
ToBa yno6erBo. [Ipu Bce TOBa BbBEKNAHETO Ha YHHKOL CHMBOJIM Ha KHpHUJHLA B [TMTOH e JleCHO ako H3MoJ3BaMe BrpajeHHs Komep
3a CP1251. Kopupanero CP1251 e “ne ¢axro” cranpapt B Bbarapust 3a npencraBsHe Ha kupuauua. CTaHIapTbT € LIHPOKO MPHET
enHospeMeHHo B cuctemute Windows u GNU/Linux. (6es. npes.)
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>>> ur’Hello\u0020World !’
u’Hello World !’

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

CypoBHSIT pexkKUM e Haii-lleHeH KoraTto TpsibBa Ja BbBeXJaTe MHOIO 06paTHO HAKJOHEHW UepTH, Hall-
pHUMep KoraTo paGoTHTe ¢ PeryaspHH u3pasu.’

OcBeH cTaHaapTHUTe KopupaHus, [TMTOH mpensara u rosisiM HaGop OT APYTH HAUMHHU 3a Ch3[aBaHe Ha
YHUKOZ HHM30Be, OCHOBAHH Ha MO3HATH KONHUPAHHUS.

Brpanenata ¢gyHkuus unicode () npemoctaBsi [OCTbI 10 BCHYKH O(UIHAJIHO PETUCTPUPAHU KOIELH
(KOLEK o3nauaBa KOnep u I[EKonep) B opraHusauusita Ha YHukon. Hskou oT Hali-u3BeCTHHUTEe KOAHpa-
HUsI, KOUTO T€3W Kofelu moraT na mpespbiuat ca Latin-1, ASCII, UTF-8 u UTF-16.° Tlocaenuute nse ca
KOJIMPaHUsi C TPOMEHJIUB pa3Mep, MO3BOJSIBALIM CbXpaHsiBaHe Ha YHHUKOI CUMBOJHU B 8 uau 16 6ura. [Tuton
no nozxpasbupane uanonssa kopupanetro UTF-8. Tosa ce 3a6essi3Ba Korato YHHKOJ HU30BETE Ce M3BEXKAAT
B TePMHHAJIA MJIM Ce 3aIMCBAT BbB (DaHJI.

Ao pasmnosiarate ¢ IaHHH B HSIKAKBO KOHKPETHO KOAHpaHe M MCKaTe Aa MOJYYUTE ChOTBETHHS YHH-

KOJ HM3, MOXKETe Ja M3IM0JI3BaTe BrpajeHara (pyHKUHS unicode() ¢ UMETO Ha KOLHPAHETO KaTO BTOPH
apryMeHT.

>>> p = unicode(’\320\274\320\270\321\200’, ’'UTF-8')
>>> p

u’\u043C\u0438\u0440’

3a na npeBbpHeTe ChIIMsS YHUKOJ HU3 00paTHO B OOMKHOBEH HU3 C MI'bPBOHAYAJTHOTO MYy KOAMpaHE,
YHukon obekrta npensaara Metofa encode ().
>>> p.encode(’'UTF-8')
"\320\274\320\270\321\200"

3.1.4. Cnucbum

[IuToH Mo3HaBa HAKOJKO CHCMABHLU (compound) THIA aHHH, U3II0JI3BAHU 32 FPyNHUpaHe HA CTOMHOCTH.
Haii-reBKaBuAT oT TX e cnucokom (list), KoiiTo MoXKe fa 6be U3MHUCAH KAaTo ropeauLia OT pas3ieieHH CbC
3anetasi cToiHocTH (eseMeHTH) MeK/y KBanpaTHU cko6u. He e Hy»XHO esleMeHTHTe OT CIMCBKa Aa ObAat
OT €IUH U CBI THII.

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

[Tono6HO Ha HHIEKCHUTe HAa CUMBOJHHUTE HU30Be, UHIEKCUTE Ha cIUCbUUTe 3anoyBaT oT O, U CIUCBLUTE

CBHLIO Morart aga 6’bllaT U3psi3BaHH, CJIMBAHU U MPOUHE!:

>>> a[0]

" spam’

>>> a[3]

1234

>>> a[-2]

100

>>> a[l:-1]

["eggs’, 100]

>>> al[:2] + ['bacon’, 2*2]

["spam’, 'eggs’, ’'bacon’, 4]

>>> 3*a[:3] + ['Boe!’]

["spam’, ’'eggs’, 100, ’spam’, ’‘eggs’, 100, ’'spam’, ’eggs’, 100, ’'Boe!’]

3a pasJiika OT CHMBOJIHUTE HHU30BE€, KOUTO Ca HenpomeHAusu, B CIOHCBK € BB3MKHO Oa C€ CMEHHU

“TToBeue 3a perynspHUTe U3PA3H MOYKETe Jia poUeTeTe B KPaTKHs 10KyMeHT “Peryaspuu uzpasu KAK-JIA”, my6aukysan cBoGoaHO
Ha http://python-bg.sourceforge.net. (6es. npes.)

5Pastupa ce, namusat CP1251 ue e 3aGpasen. [1uToH e 106bp “rpasiaHuH Ha cBeTa” M Ce CTapae 1a U3I0/3BA BCHUKH Bb3MOMKHH
KOJMPaHHsi, HHTAMPaHH Ha HamaTta cuctema. (6ea. npes.)
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€IHHHWYEH €JIEMEHT.

>>> a

["spam’, "eggs’, 100, 1234]
>>> al[2] = a[2] + 23

>>> a

["spam’, 'eggs’, 123, 1234]

Bb3M0KHO € U MpHUCBOSIBAHETO Ha M3Pe3KH, KaTo TOBAa JOPH MOXKe 12 MIPOMEHH pa3Mepa Ha CIIUCHKA:
>>> # 3aMeHs HAKOU EJIEMEHTH:
a[0:2] = [1, 12]
>>> a
[1, 12, 123, 1234]
>>> # [lpeMaxBa HSKOH:

a[0:2] = []
>>> a
[123, 1234]
>>> # BMbKBa HSAKOH:
afl:1] = ['bletch’, "xyzzy’]
>>> a
[123, ’bletch’, ’"xyzzy’', 1234]
>>> a[:0] = a # BubkBa (komue oT) cebe cH B HAUAJIOTO
>>> a

[123, ’'bletch’, ’"xyzzy’, 1234, 123, ’'bletch’, ’"xyzzy’, 1234]
BrpaneHata ¢pyHkuus len() BaxKU U 3a COUCHLUTE:

>>> len(a)
8

Bb3MOXKHO € cMChbUMTe 1a ce BMBbKBAT (1a ce Cb3laBaT CHHCBLUM, ChAbPKALLM APYTH CIUCHLM),
HanpuMmep:

>>> q = [2, 3]

>>> p = [1, q, 4]

>>> len(p)

3

>>> p[l]

[2, 31

>>> p[1][0]

2

>>> p[l].append(’xtra’) # Bux cexuus 5.1
>>> p

[1, [2, 3, '"xtra’], 4]
>>> g

[2, 3, "xtra']

3abesiexxere, ue B mocjeHus npumep p[l] W g AEHCTBUTENHO OTHpAIIAT KbM €IWH U Cbll 06eKT!
[To-xbCHO 111 Ce BbpHEM OTHOBO Ha 06EKMHAMA CeMAHMUKQA.

3.2. NbpBH CTBMNKK B NpOrpaMMpaHeTo

Pas6upa ce, moxxeM na usnosnspame [IUTOH 3a mo-c/0KHM 3afaqn OT cbOMpaHe Ha ABe U ABe. Hamprumep
MOXKeM Jla H3BeleM HayasHaTa Nopelrla OT yhc/iaTa Ha Puboxauu eTo Taka:
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>>> # Uucrna Ha PuboHauu:
# cymaTa Ha OBa eJIEMEHTa Olpenesis CclefBamus

a, b=20,1
>>> while b < 10:
print b

a, b =b, atb

00 WwWNhRE R

Tosu IIpuMep BbBeXKIa HAKOJKO HOBU CBOMCTBA.

— [IbpBUAT pen CbABPKA MHOCOKPAMHO NPUCBOABAHE: TIPOMEHJUBHUTE @ U b e1HOBPEMEHHO MoJyyaBaT
HoBuTe cToiiHocTH O W 1. B mocsiepHus pen ToBa e M3IM0J3BAaHO OTHOBO, IOKA3BaHKH ue M3pasuTe OT
IsICHaTa CTpaHa Cce M3UHC/SIBAT Ipelr KaKBOTO M fa GUJI0 mpucBosiBaHe. M3pasuTe ot AsicHaTa cTpaHa
Ce M3UHCJIABAT OT JISIBO HA ASICHO.

- LukbabT while ce M3MbJAHSABA 10TOrABa, J0KATO ycoBueTo (B ciydas: b < 10) e Bapuo. B ITuton,
nogo6Ho Ha C, BCsiKa HeHyJleBa CTOMHOCT e UCTHHA; Hysia e HercTHHA. ChIlo Taka, yCI0BUETO MOXe J1a
Oblle CMMBOJIEH HH3 WJIM CIIHCHK, BCHLIHOCT KAKBaToO U Aa e peauua (sequence). Beuuko ¢ HeHyseBa
IbJXKMHA € UCTHHA, PasHUTe PeluUM ca HeucTuHa. [IpoBepkaTa, M3MoJI3BaHa B NPUMEPa, € MPOCTO
cpaBHenue. CTaHIapTHUTE OMEpaToOpH 3a CPaBHEHHE Ce M3MHCBAT M0 ChbLIMsS HAyuH, KakTo U B C: <
(mo-masiko), > (mo-ronsmo), == (pasHo), <= (no-MasKo MM paBHO), >= (MO-TONSAMO W/ PABHO) M
= (HepaBHO).

— Tazaomo Ha UUKDBJA € C Omcmsn: OTCTBIIBT € HauruHa Ha [IuToH 3a rpynupase Ha onepatopute. [TutoH
He mpensiara (sacera!) HHTENMIEHTHO CPENCTBO 3a pelakTHpaHe Ha peloBeTe, Taka ye lie TPsi6Ba 1a
BbBEXJaTe TabyJalus WM WHTepBas(M) 3a BCEKH el ¢ OTCThI. B mpakTHKaTta Iue MOArOTBATE
MO-CJIOXKHHUS BXOA 32 [IUTOH C TEKCTOB penakTop; MOBEYETO TEKCTOBU PENAaKTOPH HMAaT CPEACTBO 3a
aBTOMaTH4yeH OTCTBI. Korato cbcTaBeH omepaTop ce BbBeXJAa HHTEPaKTHBHO, TOH TpsibBa na 6bae
noc/IeiBaH OT MpaseH pel 3a 1a ce yKaxe, 4e € NMPUKJIUMI (Thil KaTto rpaMaTHUHHUST aHaJIU3aTOP
He MOXe [la M03Hae Kora CTe Hamucanu mociennusi pen). O6bpHeTe BHUMaHHe, Ye BCHYKH PeJloBe,
obpasyBamu obuy 6s0K, TpsiOBa na ObAAT C eAHAKBB OTCTHI.

- OmnepatopbT print M3nucBa CTOHHOCTTA Ha M3pa3a (WM U3pasuTe), KOUTO ca My mopaneHu. Toi ce
pasJnyaBa OT MPOCTOTO U3MKMCBAaHe HA M3pa3a KOHTO MCKaTe 1a mokaxete (KakTo MmpaBuxMe MO-rope
B IIpMMepHTe ¢ KaJKy/JaTopa) Mo HauMHa 1o KOHTO ce 06paboTBaT CMMBOHUMTE HU30Be® M cheTaBHHTE
u3pa3yu. CHMBOJIHUTE HHU30Be ce OTreyaTBaT 6e3 KaBUUKH U MeXKIy eJeMEeHTHTe ce BMbKBa HHTepBad,
Taka ue MoxeTe f00pe na (opmartupare Hewata. Hampumep:

>>> i = 256*256
>>> print ’'CromHocTTa Ha i e’, 1
CroniHOCTTa Ha 1 e 65536

‘—Ipes OCTaB€Ha Hakpas 3aneTaika ce usbsraa NpeMUHaBaHETO Ha HOB pel CJeld HM3XOona.

>>> a, b=20, 1

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

11235813 21 34 55 89 144 233 377 610 987

3abenexkeTe, Ue HHTEPIPETATOPBT BMBKBA HOB Pel MpPeir [a e I10Ka3as CJAeABAIINs CH IPOMIT, aKO
MOCJIETHUAT Pell He e OHMJ 3aBbpLIeH.

6KakTo Beue crioMeHaxMe, ONepaTOpbT Print e eIMHCTBEHMS HAUYMH 1a Ce MOKaXKe KMPHJMIA B TEKCTOBaTa KOH3041a Ha ITHTOH
(6ex. npes.)
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FNABA
YETBDbPTA

[loBeue cpenctBa 3a ynpaBJieHHWE Ha
U3MbJIHEHHUETO

OcBeH TOKy-1110 npefcTaBeHus: oneparop while, [TuToH nosHaBa U o6uualiHUTE OMEpaTOPH 3a yIpaBs-
JIeHWe Ha U3N'bJHeHHeTO, MO3HATH OT APYTH €3ULH, HO C HIKOM 0COOEHOCTH.

4.1. if-KOHCTPYKUHUH

Moxe 61 Hall-TIO3HATHUAT BUI KOHCTPYKIUMH ca if-koHcTpykunnte. Hanpumep:

>>> # x = int(raw_input("Monsi, BbBegeTe eOHO uyucio: "))
>>> if x < 0:
x =0
print ’OrpuuaTenHo, CMeHEeHO Ha Hyna’
elif == 0:

print ’Hymna’
elif x == 1:

print 'Enno’
else:

print ’'IoBeue’

Moxe na uma Hyna uiau noseue elif yactu. Yactta else e Hesamb/kuTenaHa. KirodoBara nyma
‘elif’ e cbKpareHo oT ‘else if’, U e mose3Ha 3a usbsrBaHe Ha H3JAHIIHHS OTCTHIN. [lopemuuara if ...
elif ... elif ... 3amecTBa KOHCTPYKUHHUTE Swifch UNH case, KOUTO HaMHUpaMe B APYTH €3HIIH.

4.2. for-KOHCTPYKUMH

Oneparopbt for B I[IUTOH ManKo ce pas/iuMuyaBa OT TOBA, KOETO MOXKe OM CTe M3M0/i3Baid B C /M
[Tackan. Bmecto BuHArM 1a ce uTepupa BbPXY HKAKBa apUTMETHUHA nporpecus Ha uucaa (kato B [lackan),
WM Jla ce laBa Ha NOTpeGHTessi Bb3MOXKHOCT Ja ONpelesst M CTbIKaTa Ha MTepalHs, U yCJOBHETO 3a
cnupane (kato B C), B [luton onepaTopbT for MTepHpa BLPXY e/leMEHTHTEe Ha KaKBaTo W Ja € peaula
(Hamp. CMMCHK WM CUMBOJIEH HM3), B Pelia, 1o KOHTO Te ce siBABaT B peauuara. Hanpumep (6e3 nHamepenue
3a Kanamoyp):

>>> # [Ja U3MEpHM HSIKOJIKO CHMBOJIHM HH3a:
a = [’'korka’, ’'mposopern’, ’'u3xBbpJisiHE HaBBH' ]
>>> for x in a:
print x, len(x)
KoTka 5
nposopern 8
U3XBBPJISHE HaBBH 16

He e GesomacHo na ce MpoMeHsi pefuliaTa, I0KAaTO Ce UTeprpa BbPXY Hes B LMKbBJ (TOBa MOXke 1a ce
CJIy4H CaMo C IPOMEHJIUBUTE TUIOBE PEIHMLH, T.e. CHUCHLUKTE). AKO TpsiOBa 1a NPOMEHSTE CHUCHKA BBPXY
KOUTO UTepupaTte, Halp. 3a Aa LyOnupaTe U30paHU eseMeHTH, TOraBa e He0OXOAUMO Ja HTepupaTe BbpXY
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konue. KonBeHuusita 3a U3psidBaHe yJieCHsIBA TOBA YAaCTUYHO!:

>>> for x in a[:]: # mpaBuH konue upe3 U3PsA3BaHE Ha LEJMUs CIHCBK
if len(x) > 8: a.insert(0, Xx)

>>> a

['u3xBBpPIIAHE HaBBH', ’'KoTka’, ’'mnpo3open’, ’'HU3XBBLPJIIAHE HaBBH' ]

4.3. OyHKuuATa range ()

Axo Tps6Ba na uWTepupaTe BBPXY pPeAMIla OT YMCJa, TOraBa HMJBa Ha MOMOLI BrpageHata (hyHKIHs
range (). Tsa reHepupa cnuchUH, ChAbPKAIIN aPUTMETHUHH TPOTPECHUH, HATIP.:
>>> range(10)
[o, 1, 2, 3, 4, 5, 6, 7, 8, 91

[lonameHarta kpailHa TOUKa HHKOTA He € 4acT OT TeHepUpaHusl CIUCHK; range (10) reHepupa CnuUChK
ot 10 cToiHOCTH, ChBMNAJAIM C JIeTAJHUTE UHAEKCH 3a eJIeMEHTHTE Ha penuia ¢ IbakuHa 10. BbamoxHo e

Jla HaKapaTe JManasoHa [a 3afoysBa OT APYro YMCJIO, MJIH J1a OTpe/leUTe Pa3JHdHa CThIIKA Ha YBeJHYeHHe
(nopu oTpuuaresHa):

>>> range(5, 10)

[5, 6, 7, 8, 9]

>>> range(0, 10, 3)

[0, 3, 6, 9]

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

3a ja utepupare BbPXY HMHAEKCHTE B pelulla, KOMOWHUpalTe (yHKUUHUTe range () U len() KakTo
cJe[Ba:

>>> a = [’Koraro’, ’'6sax’, ’'opuapue’, 'u’, ’'oBuure’, ’'nacsax’]
>>> for i in range(len(a)):
print i, al[i]

Koraro
6ax
oBUapue
u
OBLIUTE
rnacsax

g WP o

4.4. OnepaTtopu break v continue, U KNnaysu else B UUKIUTE

OnepatopbT break, kakto B C, Ua/iu3a oT Hal-BbTpeliHUs for uau while HUKBJI.

OnepatopsT continue, cbuio B3eT Ha3aeM oT C, MpoabJ/KaBa cbC Cjae/BallaTa UTepalus B LUKbJA.

[{ukauTe Morar na UMaT KJjaysa else; Td Ce U3MbJHSIBA KOTATO UHUKbBJABT 3aBBbPLIM Ype3 M3UepriBaHe
Ha cnucbka (mpu £Or) WM KOraTo yc/JOBHETO cTaHe HewcTHHa (pu while), HO He M KOraTo LMKBJABT 3a-

BBPIIM ¢ onepatop break. ToBa e eMOHCTPUPAHO OT CJEABALIMS LUK/, KOATO ThpcH NpocTH (HepeauMu)
ypcJga:
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>>> for n in range(2, 10):
for x in range(2, n):
if n $ x == 0:
print n, ‘e paBHO Ha', X, '*’, n/x
break
else:

print n, ’e mpocTo umucno’

IPOCTO YHCJIIO
NIPOCTO YHCJIIO
paBHO Ha 2 * 2
IPOCTO YHCJIIO
paBHO Ha 2 * 3
IPOCTO YHCIIO
pPaBHO Ha 2 * 4
paBHO Ha 3 * 3

O oo Jo Ul WN -
® ® ® ® O D DO O

4.5. OnepatopbT pass

OnepartopbT pass He npaBu HUIIO. Tol Moxe fa ObJe M3MOJA3BaH, KOraTo CHHTAaKTHYEeCKH Ce O4aKBa
orepaTop, HO mporpamara usucksa OesnelictBue. Hanprmep:

>>> while 1:
pass # Uakal 3a IpexbCBaHe OT KJlaBuUaTypaTa

4.6. dedrHupaHe Ha yHKUUH

MoxeM 1a cb3gagem prHKL[I/IH, KOSITO M3MHUCBa uucaata Ha PuboHAUH B IMPOMU3BOJIHA I'PaHULlA:

>>> def fib(n): # umamucea uucraTa Ha duboHAuUM OO n
"YanuceBa uucraTa Ha duboHauu o n"
a, b=20,1
while b < n:
print b,

a, b =Db, atb

>>> # Cera pga u3BHKaMe TOKy-mo mOeduHUpaHaTa QYHKIINA:
£fib(2000)
11235813 21 34 55 89 144 233 377 610 987 1597

KntouoBara nyma def BbBexna deguruyus Ha ¢yHkuus. Ta Tpsi6Ba na Obje MmocjeqBaHa OT MMETO
Ha (DyKHLMATA U COHCBHK Ha (opMasHUTe napameTpu B ckoOu. OmepaTopute, o6padyBalld TAJAOTO Ha
(YHKLHSATA, 3aM04BaT OT CJelBallUs pel U TpsA6Ba Aa 6bAAT ¢ OTCTBI. [IbpBUAT omeparop OT TAJIOTO Ha
(yHKLHSATA MOXKe /12 Oblie CUMBOJIEH HU3. To3H CMBOJIEH HU3 NIPeACTaB/IgBa JOKyMeHTaLus 3a (PYHKIUATA,
unu dokymenmayuonen cumsorer nus (docstring).

ChblLecTBYBaT CpPelCTBa, KOUTO HU3MOJI3BAT JOKYMEHTALMOHHUTE CHMBOJIHM HH30BE 33 1a Ch3AalaT aB-
TOMaTHYHO MeyaTHa JOKyMeHTalLusl, UM 3a [a M03BOJSAT Ha NoTpebuTess 1a ce pasxoxiaa U3 Kona. Jobpa
NpaKTHKa e Ja BKJIYBaTe JOKYMeHTaLlHOHHU CHMBOJIHU HH30BE B KOJa, KOWTO MUILIETe, 3aTOBA Ce OMUTalTe
Jla TO NpeBbpHETe B HABHK.

Hanweanenuemo Ha (QyHKUUS BbBexKJa HOBA CHMBOJIHA TabJulLla, NpelHasHaueHa 3a JIOKaJHHTe MPo-
MeHJ/IMBH Ha (yHKUusiTa. [lo-TOUHO, BCUUKM NPUCBOSIBAHMS Ha NPOMEHJIMBU B elHa (PyHKUUS 3amnas3sat
CTOMHOCTTA B JIOKaJHaTa CHMBOJIHA Tabsauua. Jlokaro mnpu o6pblLieHHUsT KbM NPOMEHJHNBH C€ ThPCH I'bPBO
B JIOKaJiHaTa CUMBOJIHA Tab/uLa, 1ocse B ryobasHaTa CHMBOJHA TabJjulla, U Hakpas B TabJjullaTa Ha Brpa-
neHu nMeHa. [lo To3u HauuH, BbB (PYHKUMUATA He MOXKE JUPEKTHO 1a ce NMPUCBOHU CTOHHOCT HA IJ00aHUTe
npomensiuBu (0CBeH ako He ce ykaxe onepatop global), mMakap ue Morar ja ce MpaBsT OOPbBIIEHUS KbM
TSX.
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Axryanuute napamerpu (aprymMeHTH) Ha eIHO H3BHKBaHe Ha (DYHKIMSI ce BbBEXKIAT B JIOKajHATa
CUMBOJIHA Tab/Mlla HAa U3BHKBaHaTa (YHKIIHs, B MOMEHTa, B KOUTO TS 6MBa M3BHKAaHA. 1akKa, apryMeHTHUTE
ce mpeaBar upe3 ussuxsane no cmotinocm (KbAETO cmolimocmma BUHATH € yKkasamen KbM OOEKT, a He
camata cToiiHocT Ha o6ekTa).! Korato enna (yHKUMs H3BMKBa Apyra (yHKIHMs, ce Ch3[aBa HOBA JIOKAJHA
CUMBOJIHA Tab/HLa 32 TOBA U3BUKBAHE.

Enna neduuuuus Ha QYHKLUHS BbBeXIa MUMeTO HA (YHKLHSTA B TeKyllaTa CUMBOJHA Tabsanua. CToi-
HOCTTa Ha MMETO Ha (PyKHIMSTAa MMa THI, KOHTO Ce pa3rno3HaBa OT MHTeprpeTaTopa KaTo Ae(UHHpaHa OT
notpeduress QyHkuus. Tasu cTOHHOCT Moxe na Obje NPUCBOSIBAHA HA JPYyro HUMe, KOETO IOcJje ChIIOo
Moxe f1a Oble HM3MO0J3BAaHO KaTo (DyHKIHs. ToBa CJy>KH KaTo OOl MeXaHH3bM 3a NperMeHyBaHe:

>>> fib

<function object at 10042ed0>
>>> f = fib

>>> £(100)

112358 13 21 34 55 89

Moxe na Bb3pasure, ye fib He e ¢yHKuus, a npouenypa. B IlutoH, kakto B C, mpouenypure ca
NPOCTO (PYHKILHMH, KOUTO HE BPbBILAT CTOHHOCT. B neHCTBUTENHOCT, TEXHHUECKH Ka3aHO, NPOLEeLypPUTe BPb-
laT CTOKHOCT, Makap W TBbpie OesuHTepecHa. Tasu CTOKHOCT ce Hapuya None (ToBa e BrpajeHo ume).
OO6HNKHOBEHO H3MMCBAHETO HAa CTOMHOCTTA None ce MOATHCKA OT MHTEPIPETaTopa, ako TS € eJUHCTBEHaTa
CTOMHOCT, KOSITO Ile Obje u3BeneHa. MoxeTe 1a 1 BUAUTE, aKO HAUCTHHA IbPXKHTE HA TOBA:

>>> print fib(0)
None

HpOCTO € Jla Ce Halulie q)yHKL[I/IH, KOATO Bpblla CIOHUCBHBK OT HHUCJ/ATA HaA CDI/I6OH3‘{I/I, BME€CTO Ha TH
H3IMHCBa.

>>> def fib2(n): # Bpbma uucraTa Ha PuboHaAuu OO n
"Bpbma CIHCHK, CbObpXam uucraTa Ha dubonaum mo n"
result = []
a, b=20,1
while b < n:
result.append(b) # BUX mo-mony
a, b =Db, atb
return result

>>> £100 = £ib2(100) # usBUKaAN A
>>> £100 # umsnumu pesynrara
(1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Tosu IpuMep, KakTo 0OMKHOBEHO, TI0Ka3Ba HIKOW HOBH CBOHCTBA Ha [TuToH:

— OmneparopbsT return Bpblla HU3NbJAHEHUETO OT (YHKLHMATA, NpelaBalKu CTOHHOCT. return 6e3
¥3pa3 KaTo apryMeHT ce M3MOJ3Ba 3a BPbIUIaHe OT cpefara Ha mpouenypa (cturamero no kpas i
CHILO BPBIIA U3II'BJHEHHETO OT Mpolenypara). B Tosu cayuail ce Bpbiua crofinocrra None.

— OneparopbT result.append(b) u3BHKBa Memod Ha 00eKTa OT THUM CINUCBK. MeTombT e (yH-
KUHUS,, KOSATO “NpHHamjexxku” Ha HafeH O0eKT U Ce HMeHyBa OOEKT.HMe_Ha_MeTOH, KbIETO
¥Me_Ha_MeTOJ € HMMeTO Ha MeTola, KOHTo e neduHHMpaH OT THUMa Ha obekrta. PasinyHuTte TH-
noBe neUHHUPAT pas3JUyHU MeToAH. MeTonute Ha pa3iHUHH THIIOBE MOraT Aa UMaT €[IHAKBH MMEHa,
6es na nopaxuar asycMucaeHoct. (BbaMoxkHO e na neduHHpaTe Ballu COOCTBEHH 0OOEKTHH THIIOBE H
METO/IH, U3MOJ3BAHKU KAACO8e, KaKTO lie Oble 06CHIEHO MO-KbCHO B TOBAa PHKOBOACTBO.) MeToabT
append (), MokasaH B TO3HW NpHUMep, e nepUHHPaH 32 0OEKTHTE OT THI CIHUCHK. oM n06aBs HOB
eJIEMEHT B Kpasl Ha crucbka. B To3u mpuMep ToH € eKBHBaJieHTeH Ha ‘result = result + [b]’,
HO e mo-e(uKaceH.

IB JIeHCTBUTEJHOCT, U3BUKBAHE NO obekmen yrasamen 61 61710 HO-}IO6pO onucaHue, ThH KaTo ako ce Mopane NIPOMEHJINB 00eKT,
W3BUKBAILMAT OM BUISII BCHUKH NPOMEHH, KOUTO M3BUKBAHHUAT € HAIlpaBUJI 110 yKadaTeJs (Hanp., BMBbKHATH €JIEeMEHTHU B CHI/IC"bK).
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4.7. NoBeye 3a fgedhuHUpaHETO Ha PYHKLUH
OcBeH TOBa € BBb3MOXKHO fia ce Ae(UHUpAT (HYHKIHH C NPOMeHJHUB Opoit aprymeHnTH. MMa tTpu dopwmuy,

KOMTO Morar n1a 6baaT KOMOHHUPAHHU.

4.7.1. CTOMHOCTH Ha apryMeHTUTe no nogpasbupaHe

Haii-nonesnara ¢gopma e na ce onpeneny CTOMHOCT M0 nojapasbupaHe Ha eUH WJU MOBeYe apryMeHTH.
ToBa cbp3naBa hyHKLUS, KOSITO MOXKe 1a ObJe U3BUKBaHA C 10-MaJKO apryMeHTH, OTKOJKOTO e NeHHUpPaHa,
Hanpumep:

def ask _ok(prompt, retries=4, complaint=’'Jla unu He, Momsa!’):

while 1:
ok = raw_input (prompt)
if ok in ('m’, ’'ma’, 'mma’, 'BxB’): return 1
if ok in ('uw’, 'He’, 'Tu’): return 0
retries = retries -1

if retries < 0: raise IOError, ’'unHaT norpeburesn’
print complaint

Tasu QyHkuus Moxe na 6boe W3BHKBaHA Hampumep Taka: ask_ok(’HaucTuHa 7nu XejaeTe Ja
HanycHeTe?’' ) WM Hanpumep Taka: ask_ok(’'[Ja npunoxpus nu $amna?’, 2).

CroiiHocTHTe MO TOApa3brpaHe ce U3UUCJSBAT 110 BPeMe HAa Ne(UHHUpaHeTO Ha (YHKUUsITA B obcera Ha
camara Ae(pUHULUS, TaKa Yye HanpuMmep:

i=25

def f(arg = i): print arg
i=6

£(0)

e ormneyara 5.

Baxno nmpenynpexpaenue: CToiHOCTUTe 10 noapasbupaHe ce M3UUCASBAT CaMO BeIHBXK. 10Ba MO-
paxia passiMKa, KOrato CTOHHOCTTa MO MNoiapa3bupaHe e NPOMEHJHB O0eKT KaTo CHUCBK HWJHW PeyHHUK
(dictionary). Hanpumep, caensaiiara GpyHKIHs chbOUpa apryMeHTHTE, KOUTO ca U MOaleHH B M0OC/e10Ba-
TeJHU U3BUKBAHHUSI:

def f(a, 1 =1[1]):
1l.append(a)
return 1

print £(1)

print £(2)

print £(3)

ToBa 1ie oTtmeyara
[1]
[1, 2]
[1, 2, 31

AKo He XeJsiaeTe CTOMHOCTTA IO nonpasbrpaHe fa Obje ClofensHa MeXAy M0CJeN0BaTeJHUTE U3BUK-
BAaHHS, MOXKeTe BMeCTO TOBa [a HamnullueTe (PyHKLHATA TaKa:
def f(a, 1 = None):
if 1 is None:
1 =11
1.append(a)
return 1

4.7.2. ApryMeHTH C K/OYOBH LyMH

C’leO TakKa, q)yHKHI/II/ITe Morart aa 6’13}13T U3BUKBAHHU KaTO C€ H3MOJI3BAT APTYMEHTH C KJIIOUOBHU NYMHU
BBB (popmara ‘karouosa_oyma = cmotinocm’. Hanpumep, cienBamara GyHKIHS:
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def parrot(voltage, state=’xkopaB’, action='wusrevpmMmu’, type='HOPBEXKO CHHBLO'):

print "-- Tos3u manaran Hauma pa", action,
print "ako my nycrem", voltage, "Bonra."
print "-- IllpexpacHa nepymuHa B", type
print "-- Tom e", state, "!"

MO2Ke 1a 6"[)119 HN3BHKBAaHa IO CJACOHHUTE HAYMHH:

parrot (1000)

parrot(action = 'UITBPMU’, voltage = 1000000)
parrot(’/xunsaga’, state = 'rymHan 6ykera’)
parrot(’/mMunuoH’, 'yumeH OoT XHUBOT', ’'cxouu’)

HO cJiegBalluTe M3BHKBAHHSA o6uxa OuIn HeBaJIMJHHU!

parrot () # JMncBa 3aObJIKUTEJIEH apryMEeHT
parrot(voltage=5.0, ’'dead’) # apryMeHT C He-KJIouoOBa AOyMa CJle[Ba KJIOUOBa OyMa
parrot (110, voltage=220) # nybrupaHa CTOMHOCT 3a apryMeHT

parrot(actor='Teopru Illapuaner’) # HenmosHaTa KJIOUOBa OyMa

H300110, CIHCBKBT € apryMeHTHTe MOXKe 1a CbAbpXKa BCAKAKBH ITO3MLIHOHHH apIyMeHTH, CJle[BaHH OT
BCSIKAKBH apryMEHTH C KJIIOUOBH OYMH, KBJETO KJIOYOBHUTE NYMH ca MU30paHM OT UMeHaTa Ha (hopMaHHUTE
napametpH. He e BaxHO nanu naneH dopManeH mapaMeThbp MMa CTOMHOCT mo noppastupane uau He. He
MoxKe o0aue eMH apryMeHT ja [OJIyuH CTOMHOCT IoBede OT BeIHBbXK. VIMeHaTa Ha (popMa/iHHUTe NapaMeTpH,
CbOTBETHU Ha [103ULIHOHHHUTE apryMeHTH, He MoratT ja O0bJaT M3I0J3BaHU KaTo KJ/IOUYOBHU JYMH B €IHO U

CbIIO U3BHKBaHe. ETo enuH npumep, KOHUTO npornaga 3apaayd ToBa OrpaHUyeHHUE:

>>> def function(a):
pass

>>> function(0, a=0)
Traceback (innermost last):

File "<stdin>", line 1, in ?
TypeError: keyword parameter redefined

Koraro mocsenHusiT gopmaseH mapamerbp vMa ¢opmarta **ume, TOH MoJydyaBa pedHHK, ChIbpPrKall
BCHYKH apryMeHTH C KJIIOUOBH AyMH, KOUTO He CbOTBETCTBAT Ha (hopMaJieH napaMeThbp. ToBa Moxke 1a Oble
KOMOMHHMPAHO ¢ (hopMasieH napamMeTsbp ¢ hopmara *ume (onucaH B cjeaBaliaTa NoAriasa), KOHTO MoJayyasa
komi1eKT (tuple), ¢babp2Kall MO3UMLMOHHHTE apPIYMEHTH U3BbH CIMCHKA Ha (popMaJsHUTe napamerpu. (*ume

TpabBa 1a ce fBM Npenu **ume.) Hanpumep, ako nedrHupame hyHKLMS, NONOOHA HA Tasu:
def drinkshop(kind, *arguments, **keywords):
print "-- Umare nu", kind, 7?2’
print "-- Cbxansapam, cBbpmuxMme nemusa", kind
for arg in arguments: print arg
print ’-’*40
for kw in keywords.keys(): print kw, ’:’, keywords[kw]

Tsa moxe na 6ble M3BUKaHA HApUMep TaKa:
dinkshop(’ "Bnagumup"’, "ToBa € MHOI'O TBXHO, I'OCHoOuHe.",
"ToBa HaucCTHHa € MHOro, MHOI'O TBXHO, rocrnoguHe.",
client='Bosx ToHueB’,
shopkeeper='HWBan CanyHaoxuen’,
sketch='Cnyuka B Maras3wHa 3a aJlIkoxon’)

U pasbupa ce, e HU3BeLe:
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-—- WmaTe nu "Bragumup" ?

-- CmbxansapaM, CBBbPIHXMe BCHUukUs "Bragumup"
ToBa € MHOI'O TBXHO, I'OCIIOOHHEe.

Toea e MHOro, MHOI'O TBXHO, TI'OCIOOHWHE.

client : BosaH ToHueB
shopkeeper : HBar CanyHOoxueB
sketch : Cnyuka B Maras3mHa 3a a’JjlkKOXOJl

4.7.3. MNpon3BOIHA CMUCBLU C apPryMEHTH

HaKpaﬂ, Hafl-pﬂ[[KO H3TMoJ3BaHaTa Bb3MO2KHOCT € 1a C€ YKaxe, de CPYHKHHﬂTa MO2Ke Ja 6"bﬂ,e H3BHUKBaHa
C Mpou3BoJieH Opoii apryMeHTH. Tesu apryMeHTH lie 6bAaT yBUTH B KommaekT (tuple). [lpenu npoussosnnus
Opol apryMeHTH, Morat Ja ce SIBAT HyJa WJM NoBe4Ye HOPMaJHHU apryMeHTH.
def fprintf(file, format, *args):
file.write(format % args)

4.7.4. Nambpa dhopmu

[Topanu Bceo6u1o xkenanue, B [InToH ca no6aBeHU HAKOJIKO CBOHCTBA, KOUTO OOMKHOBEHO Ce OTKPHUBAT
BBB (pyHKLHOHaJHUTE e3ulu U Lisp. C knoyoBata aiyma lambda Morat ja ce cb3AaBaT MajKU aHOHHMHH
¢yHkuuu. ETo dyHKLMSA, KOATO Bpblla cyMara Ha ABaTa cu apryMmeHTta: ‘lambda a, b: a+b’. Jlambpa
(hopMHUTE MOraT Ja ce U3IM0J3BAT HABCIKBE, KBAETO Ce H3UCKBAT 00EKTH OT TUM (PYHKIHsS. CHHTAKTHYECKH,
Te ca OrPaHHuYEHH 10 eIMHHUYeH H3pa3. CeMaHTHUYECKH Te ca MPOCTO CHHTAKTHYHA IJIe30THs, 3aMecTBalla
HOpPMaJiIHHUTe Ae(PUHULUU HAa PYHKUKU. KakTo U BJOKeHUTe Ne(pUHULUHN HA (QYHKLUH, Jambaa (opMuTe He
MoraT na ce o6pblLIaT KbM NPOMEHJHBH B ChIbpPKaIUsA TH 06Cer, HO TOBa MoXe Ja 6bje NPeBb3MOrHATO
ype3 pasyMHOTO M3M0J/3BaHe Ha CTOMHOCTUTE IO NoApa3bupaHe Ha apryMeHTHTe, HallpUMep:

def make_incrementor(n):
return lambda X, incr=n: x+incr

4.7.5. [lokyMeHTauHUOHHW CUMBOJIHU HU30BE

OuepraBaT ce KOHBEHIHH 32 ChIAbPKAHMETO H (HOPMATHPaHETO HA JOKYMEHTAI[OHHHTE CHMBOJHH
HU30Be.

[TbpBUAT pen BUHarM Tpsi6a fa Obje KpaTKO, CTErHATO pe3loMe Ha MpefHa3HaueHHeTo Ha o6eKTa. 3a
KPaTKOCT TO He OMBa $IBHO 1a Ha30BaBa MMeTO Ha 00eKTa WJIM HEroBHUSAT THI, TbH KaTo Te3u NaHHU ca
JOCTBIIHK MOCPEICTBOM APYTH CrocobH (¢ M3KMOYeHHe Ha ClydauTe, KOraTo HMETO € IJIAroJ, OMHUCBALL
neiicTereto Ha QyHkuus). To3u pex TpsibBa na 3amouBa ¢ ryaBHa OyKBa W [a CBBPLIBA C TOUKA.

Ako nMa noseue penoBe B JOKYMEHTALMOHHHS CHMBOJIEH HM3, BTOPUSIT pel TpsiOBa na Oble NpaseH,
HarJIe[HO pasfeJsll Pe3loMeTo OT ocTaHaJoTo onucaHue. CrefBaliuTe pejoBe TPsIOBAT 1a MpelCTaBsBaT
elIH WJM NoBeye naparpadu, ONUCBAllK KOHBEHLUHTe 332 U3BHKBaHe Ha 00eKTa, CTPaHUUYHUTE MY e(eKTH,
U IpoyHe.

I'pamaTHuHuAT aHanu3atop Ha [TUTOH He mpemMaxBa OTCTBNA OT MHOIOPEIOBUTE CUMBOJIHY HHU30Be, TaKa
ye CpeACTBaTa, KOUTO 06paGoTBAT NOKYMeHTalusTa TpsioBa (Mo JKesaHHe) camu ja ce MOrpHIKAT 3a TOBA.
3a mesara ce M3MON3Ba CJefHAaTa KOHBeHLUHUS. [IbpBUAT HempaseH pel c.ed MBPBUSI Pefl OT CHMBOJHHS
HU3 OMpelessi pasMepa Ha OTCTBIA 3a LeJUs IOKyMeHTalHoHeH cumBosieH Hu3. (He moxem mpocto na
U3M0JI3BaMe MbPBUS pell, ThH KaTo 10 NPUHLHI B ChCEJICTBO C HErO Ca OTBapsLIMTe KaBUUKH Ha CHMBOJ-
HHUSl HU3, U 3aTOBA HETOBUAT OTCTBI HE € OYEeBMJEH B CMMBOJIHHs HM3.) ToraBa mpasHOTO MPOCTPAHCTBO,
“paBHOCTOMHO” Ha TO3M OTCTBII, Cé MPeMaxBa OT HAYaJ0TO Ha BCHYKH pPelOBe B CHMBOJHHS HHU3. PenoBe,
KOHTO Ca C M0-Ma/JbK OTCTBII He OWBa Aa Ce IMOSIBSIBAT, HO aKO BCE IaK Ce MOSIBAT, LSJIOTO MM HadasHO
NpasHoO NPOCTPAHCTBO TPsibBa 1a ce mpeMaxHe. PaBHOCTOHHOCTTa Ha NMPAa3HOTO NPOCTPAHCTBO TPsibBa Ja ce
npoBepsiBa cJel pasrpbliaHeTo Ha Tabysaunnte (06HKHOBEHO 10 8 WHTepBaJa).

ETo enuH mpuMep 3a MHOropesioB JOKYMEHTALMOHEH CHMBOJIEH HU3.
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>>> def my function():

>>> print my_ function.__doc

"""He mnpaBM HUIO, HO Heka Oa s OOKYMEHTUpaMme.
AMa He, HAHUCTHHa HUIO He IpaBH.

pass

He mpaBM HUmMO, HO HeKa Oa s OOKYMEHTHpaMe.

AMa He, HAMCTHHAa HHUIO He IpaBH.
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FNABA
META

CTPYKTYpH OT OaHHH

Tasu riaBa onucBa HO'HO}IPO6HO HAKOHW Hellla, KOUTO BeYe CT€ Hay4duJikd, KaTo }106aBH W HOBH.

5.1. MNoBeye 3a cnucbuumTe

TunsT gaHau cnucebk (list) mpurtexasa olle HAKONKO MeToAa. ETO BCUUKM METOAM Ha CIMCHLMTE:

append (x) [o6aBs eneMeHT B Kpasl Ha CIUCHKA; eKBUBAJEHTHO Ha a[len(a):] = [x].

extend (L) PasmupsiBa cnuchka KaTo n00aBsi BCUUKH €JEMEHTH OT HAafleHHsI CIHUCHK; eKBUBAJEHTHO Ha
al[len(a):] = L.

insert(i, x) BumbkBa esemeHT B pgajeHara no3uuus. [IbpBUAT apryMeHT e HHAEKca Ha eJieMeH-
Ta, Npeid KOUTO ce BMbKBA, Taka 4ye a.insert (0, x) BMbKBAa B HayajJoTO Ha CIIMCHKA, a
a.insert(len(a), X) e eKBUBaJEeHTHO Ha a.append(x).

remove (x) HpeMaXBa ObPBHUA €JEMEHT OT CIIUCbhbKa, YUATO CTOMHOCT € X. FPELUKa €, aKO HsMa TaKbB
€JIEMEHT.

pop ( [l ] ) HpeMaXBa €JIEMEHTAa, HaMHpalll Ce€ Ha AaJeHaTa NMOo3Ullkd B CIIUCbKA U I'0 BPpbllla KaTO pe3yJiTarT.
Axo ne e YKa3aH HUHAEKC, a.pop() Bpbllla MoCJedHHA €JEMEHT B CIIHUCDBHKA. Chbl110 TaKa eJeMeHTbT
Ce npemMaxBa OT CIHUCDHKA.

index(x) Bpblia nHueKca Ha MbPBUSI €JeMEHT OT CIHUCHKA, YUATO CTOHHOCT e x. ['pelika e, ako HsiMa
TaKbB €JIEMEHT.

count (x) Bpwbiia 6posi Ha cpelllaHUsITA HA X B CIHUCHKA.
sort () CopTupa eJeMeHTHTE B CIHUCHKA, HA MSICTO.

reverse() OO6pblila HAONAKH €JEMEHTHTE B CIIMCHKA, HA MSICTO.

Enun npumMep, KOHTO H3I10JI3Ba MOBEUETO OT METOAMTE Ha CIHCHKA:

>>> 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]
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5.1.1. U3non3eaHe Ha cCnMcCbLM KaTo CTEKOBE

MertonnTe Ha crUCbKa MPaBsIT MHOTO JiecHa ynoTpe6aTa My KaTo CTeK, KbJAETO MOCJAeTHHUAT no0aBeH
esleMeHT ce M3BaMua nbpeu (“last-in, first out” — “noc/ienen BbTpe, Nbpsu BLH). 3a 1a 4006ABUTE eleMEHT
Ha BbpXa Ha CTeKa, U3noJs3BaiTe append (). 3a 1a U3BJeUeTe eJeMEHT OT BbpXa Ha CTeKa, U3IoJ3BaiiTe

pop () 6e3 siBeH ungekc. Hanpumep:

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

[3, 4, 5, 6, 7]

>>> stack.pop()

7

>>> stack

[3, 4, 5, 6]

>>> stack.pop()

>>> stack.pop()

>>> stack
[3, 4]

5.1.2. U3non3saHe Ha cnNMUCbLMU KaTo onallku

Cblio Taka, MoXKeTe yn00HO 1a W3MO0J3BaTe CMHUCHK KATO OMAallKa, KbIETO MbPBUAT N00aBeH eJeMeHT
ce usaunua nupeu (“flirst-in, first-out” — “nbpBu BLTpe, NbPBU BbH”). 3a Aa A06aBUTe eJeMeHT B Kpas Ha
omalikara, usnoJsBaiite append(). 3a ia H3BJeUeTe eJeMeHT OT HAuyajJoTO Ha ONallKaTa, U3MoJ3BaiiTe

pop () c ungekc 0. Hanpumep:

>>> queue = ["llemo", "Tomo", "Crauko"]

>>> queue.append("Komnso") # Konwbo mpucTura
>>> queue.append ("BunaHa") # BunsHa NOpuUCTHUrA
>>> print queue.pop(0)

[Temo

>>> print queue.pop(0)

T'omo

>>> for i in queue: print i,
Crauko Konvo BunsHa

5.1.3. ®yHKLUMOHANHU NpOrpamMHU cpeacTea

C’bI_LleCTByBaT TPHU BrpaigeHH (pyHKHHH, KOHUTO Ca MHOI'O IIOJIE3HH, KOTaTO Ce HM3I1I0J3BAT CbhC CIIMCBHIH:

filter(), map(), u reduce().

‘filter (¢ynkyus, peduua)’ Bpblua penuua (OT CHUMS THII, aKO € Bb3MOXKHO), ChIbpKAIla T3
eJleMEeHTH OT pelHIlaTa, 3a KOUTO pyHKyus (esemerm) e BsipHO. Hampumep, 1a H3YHCTUM HSIKOJKO TIPOCTH

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

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

‘map (@pynkuyus, peduya)’ W3BUKBA QPyHKyus (esemerm) 3a BCEKW OT eJeMEHTHTe Ha peauliata U
Bpblla COUCHK C BbPHATHUTE CTOMHOCTH. Hamnpumep, Heka 1a M3UHUCIUM HSIKOJKO Kyba:
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>>> def cube(x): return x*x*x

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

Moxe na 6bae nopaneHa noeeue oT efHa peanta. PyHkUUsTa TpsiGBa A MpHeMa TOJKOBA apryMeHTH,
KOJIKOTO ca penuuuTe. Ts ce M3BMKBA ChC ChOTBETHMS eJeMEeHT OT Beska peauua (uium None, ako HAAKOS
peaMua e mo-Kbca OT Apyrute). Ako BMecTO (DYHKLMS € MojajieHa CTOHHocTTa None, TS ce MOAMEHs C
(hYHKIHS, KOSTO MTPOCTO BPBIIA CBOUTE aPIyMEHTH.

Kombunupaiiky Te3u aBa ocobeHH ciyuasi, BUxaame, ue ‘map (None, cnucwexl, cnucesk?2)’ e ynobex
HauWH 3a MpeBpblLIaHe Ha YU(PT CIUCHUHU B CIUCHK OT yudroBe. Hanpumep:

>>> seq = range(8)
>>> def square(x): return x*x

>>> map(None, seq, map(square, seq))
(co, o0y, (1, 1), (2, 4), (3, 9), (4, 16), (5, 25), (6, 36), (7, 49)]

‘reduce (¢yrk, peduya)’ BpblIa €IUHUYHA CTOMHOCT, MOJyYeHa OT M3BHKBAHETO Ha (QYHKIHATA C
IBa apryMeHTa @yHK C II'bPBUTE JBa eJeMeHTa Ha peluIiarta, [ocje C pe3yJaTaTa M CJelBallHs eJeMeHT U
Taka HaTaTbk. Hamnpumep, 3a na ce usuncau cbopa Ha ymcsaara ot 1 mo 10:

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

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

Axo B peivIaTa HMa caMo eIMH eJIeMEHT, TOTaBa Ce Bpblila HEroBata CTOMHOCT; aKO peAMlaTa € MpasHa,
ce mpefu3BUKBa M3KJ0ueHHe (exception).

Moxe na 6b1e mofaneH TpeTH apryMeHT, 3a a ce YKa)Ke HadaJjHa cTolHOoCT. B To3u cayua#t HauasnHata
CTOMHOCT Ce BpblLIA, aKO peouLara e npasHa, U QyHKUHATA IbPBO Ce MpUJara BbpXy HadyajHaTa CTOHHOCT
U I'bPBHUS €JIeMEeHT OT PefuliaTta, T0ocje Ha pe3y/Tata U cJelBallus eJeMeHT U Taka HaTaTbK. Hampumep,

>>> def sum(seq):
def add(x,y): return x+y
return reduce(add, seq, 0)

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

>>> sum([])

0

5.1.4. ObxBaljaHe Ha CNUCHLM

O6xBamanero Ha crnucbuu (list comprehensions) mpenocraBs KpaThK M CTerHaT HauMH 3a Ch3JlaBaHe
Ha crnucblM 6e3 fa ce mpubsArea A0 M3noJs3BaHeTo HAa map (), filter() u/uau lambda. [Tosmyuenara
ne(UHHLHS Ha CNUCHK OOMKHOBEHO € IM0-5CHA, OTKOJKOTO NP CHHUCBHLHTE, Chb3AAAEHU ChC CIIOMEHATHTe
KOHCTPYKUHH. Besko o6xBalllaHe Ha CIUCBHK Ce ChCTOM OT M3pa3, cjleldBaH OT Kjaaysa for, mocse Hyna
uau nosede kjaaysu for uau if. Pesyatarst uie 6bae COUCHK, MOJAY4YeH OT U3UMUCIASBAHETO HA U3pasa B
KOHTEKCTa Ha cjefiBalinTe Kjaaysd for u if. AKo pe3ynTaThT OT H3pa3a e KOMIJIEKT, TOraBa LEeJUsT H3pa3
Tpsi6Ba a 6bjle 3aTBOPEH B CKOOH.
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>>> 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 > 3]
[12, 18]
>>> [3*x for x in vec if x < 2]
[]
>>> [{x: x**2} for x in vec]
[{2: 4}, {4: 16}, {6: 36}]
>>> [[x,x**2] for x in vec]
[(r2, 41, 14, 1el, [6, 3611
>>> [x, x**2 for x in vec] # rpemka - ckxobuTe ca 3aObLIIKUTEJIHHU [IPU KOMILJIEKTUTE
File "<stdin>", line 1
[x, x**2 for x in vec]
SyntaxError: invalid syntax
>>> [(x, x**2) for x in vec]
[(2, 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 vec2]
[6, 5, -7, 8, 7, -5, 10, 9, -3]

5.2. OnepatopbTt del

CobllecTByBa HauMH 3a NpeMaxBaHe Ha eJleMeHT OT CIUCBHK, NOfaBalKKW MHIEKCa MY, BMECTO CTOHHOCT

— oneparopbT del. Toil MoXe na Gble M3MON3BaH ChIIO M 3a MPeMaxBaHe HAa U3DPE3KH OT CIUCHK (KOeTo
10-PaHO MpaBUXMe ¢ MPUCBOSIBAHE HA NPa3eH CIHCHK KbM M3peskata). Hampumep:

>>> a

[-1, 1, 66.6, 333, 333, 1234.5]

>>> del al[0]

>>> a

[1, 66.6, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.6, 1234.5]

del Moxe na 6bJe HU3MOJ3BAH CHIIO U 32 U3TPHBAHE HA CAMUTE MPOMEHJIUBH:

>>> del a

OTTyK HaTaTbK OOPBIIAHETO KbM a e rpelika (moHe AoKaTo He ¥ ce mpucBoM apyra croiiHoct). ITo-
KbCHO Lle OTKpHeM JpPYyTH ynoTpeOu Ha del.

5.3. KomnnekTtu u peguum

Bupsixme, 4e CriuchlUUTe U CUMBOJHHUTE HU30BE HMaT MHOr0 0OIIM CBOHCTBA, HAPUMep HHAEKCHPAHETO
W onepaluuTe ¢ U3psizBaHe. Te ca nBa npuMepa 3a TunoBe naHHU “penuua”’. Toit kato [IutoH e pasBuBall
ce e3uK, Morar Aa O0bAaT A0o0aBeHH APYrH THNOBe peaulu. ChliecTBYBa M Olle eIWH CTaHOApPTEH THII
penuua: komniekmaom!'.

KommieKThT ce CbCTOM OT HAKaKbB OpPOH CTOHHOCTH, pasfeseHH ChC 3aleTau, HalpuMep:

'Ha aurn. “tuple”. TlypucTuTe ¢ o6pasoBaHMe Mo MaTeMaTHKa OHXa TpENNOuYeJH Aa HapuuaT TO3M THI “HapeieHa n-Topka’.
[IpusHaBam, 4e Te MMAT CBOHTE OCHOBAHHs, HO BBIPEKH TOBA MPEANOYHTAM Aa IO mpeaaM kato “kommaekt”. (6ex. npes.)
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>>> t = 12345, 54321, ’'mpuBet!’

>>> t[0]

12345

>>> t

(12345, 54321, ’'npuset!’)

>>> # KOMIUJIEKTUTE MOoraT na 6bmaT BjaraHu €OuUH B OpPYr:
u=t, (1, 2, 3, 4, 5)

>>> u

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

KakTo BMKzZaTe, B M3X0oa KOMIJIEKTHTEe BHHATH ca 3aTBOPEHH B CKOOM, Taka uye fa Ce ThJKYBaT
MIPaBUJIHO BJIOKEHUTE KOMIJIEKTH. Te Morat na ObIAT BbBEXKAAHU ChC WK 6e3 3arpakualiute CKoOH,
MakKap M uecTo CKOGMTe fa ca, TakKa W/ MHaue, 3aib/UKUTeNHH (aKO KOMILIEKTBT € 4YacT OT II0-TOJIAM
u3pas).

KomnyiekTHTe MMaT IKMpoKa yrnotpeba, HanpuMep ABOMKaTa KoopauHaty (X, y), 3anucute B 6asa JaHHH
3a caykauure, ¥ npodyre. KommiekTure, mogo6HO Ha CHMBOJIHHUTE HH30Be, Ca HENPOMEHJIUBH: HE € Bb3-
MOXKHO [1a IPUCBOSIBATE CTOMHOCT Ha MHAMBHUIYaJeH eJeMeHT OT KOMILIeKT (Bce mak MoXKeTe 1a HMUTHpaTe
roisiMa yacT OT TO3M e(eKT upes U3psA3BaHe M CJUBaHe). Bb3MOXHO e ofaue, 1a Cb3JaBaTe KOMILIEKTH
KOUTO ChAbpKAT MPOMEHJUBU 00€KTH, HAapUMep CHUCDHIH.

Oco6en npo6J/ieM e Cb3aBaHETO HA KOMILIEKTH, chbabpxkauy O unn 1 eneMeHT: 32 TOBAa CMHTAKCHCHT
BKJII0YBA HSIKOJIKO HOMBbJHUTENHHU 4aabMa. [IpasHu KOMIJIEKTH Ce Ch3[aBaT ¢ Npa3Ha ABOHKA CKOOW; KOMII-
JIEKT C €JIMH eJIEMEHT Ce Ch3JlaBa ChC 3ameTas c/el CTOHHOCTTa (He e 10CTaThbuHO a 3aTBOPHTE eIMHHYHATA
cToiHOCT B cKo6u). [posHO e, HO BbpiM padota. Hampumep:

>>> empty = ()

>>> singleton = 'hello’, # <-- zabenexere 3anerasTa B Kpas
>>> len(empty)

0

>>> len(singleton)

1

>>> singleton

("hello’,)

OnepartopsT t = 12345, 54321, ’'mnpuBeT!’ e eIuH NpPUMEp 33 NAKEMUPAHE HA KOMNAEKM:
croiiHocTrTe 12345, 54321 u ' mpuBeT!’ ca nakeTHPaHHU 3ae[HO B eqUH KoMiekT. O6paTHarta onepanus
CBLIO € Bb3MOXKHA, HallpUMep:

>>> x, vy, z =t

ToBa ce Hapuua CBOTBETHO pasdnakemupawe Ha peduua. PasnakeTHpaHeTO Ha pelulia M3MCKBA CIIH-
CBKBT OT NPOMEHJHBH OT JsiBaTa CTPaHa 1a NPUTEXKaBa ChLIUA OPOH eJeMeHTH, KOJKOTO e IbJKHHATa
Ha peauuara. 3abesexeTe, 4e MHOTOKPATHOTO MPUCBOSIBAHe B NEHCTBHUTENHOCT € NPOCTO KOMOMHALUS OT
nakeTHpaHe W pasnakeTHpaHe Ha KOMILJIEKT!

Tyk MMa MBHHUKO acCHMeTpHUs: MAKEeTHPAHETO Ha HIKOJKO CTOHHOCTH BHHArM JaBa KOMIIJIEKT KaTo
pe3yJsTar, I0KaTo pasNakeTHpaHETO PabOTH 3a BCSAKAKBU PENHULIH.

5.4. Peununuu

Jlpyr noJieseH TN naHHM, BrpafeH B [IUTOH, e peunuxom. PeunuunTe noHsiKkora ce OTKpUBaT B APYTH
€3ULH KaTo “acolMaTUBHU NMaMeTH HWJM “acolMaTHBHU MacHBH . 3a pa3JjivKa OT THIOBeTe JaHHM “penuua’,
KOUTO Ca MHIEKCHUPaHM C HAKAKbB AMANa30H OT YHUCJA, PEUHHULUTE ca MUHIAEKCHPAaHM MO KAH0U08E, KOUTO
MoraT fa 6'bJaT OT BCEKH HeNMpoMeHJUB THN. CHMBOJHH HU30BE W YKCJa BUHATH MOTAT 1a ObIAT KJIOUOBE.
KomnnekTy morar na 6bAaT H3M0J3BAaHU KAaTo KJIOUOBE CaMO aKO ChAbPKAT CUMBOJNHH HHU30BeE, UHC/A, UIH
KOMILJIEKTH. AKO 1afeH KOMILIEKT MPSKO HJIM KOCBEHO ChIbpKa KAKBBTO U Ja OUJIO MPOMEHJHB 00€KT, TOH
He Moxe na Oble H3M0/I3BaH Karo KJwod. He Mmoxere ma u3nossBaTe CIUCBLM KaTo KJIOYOBE, TbH KarTo
CIUCBUUTE MOraTr na O6bAaT MPOMEHSIHU Ha MSCTO, NMOCPeACTBOM MeToauTe UM append() U extend(),
TBH KaKTO U Upe3 U3ps3BaHe W UHAEKCUPAaHU NPUCBOSIBAHHUS.

Haii-no6pusit HauuH 1a ce MUC/IM 3a PeYHHULUTE € KAaTO 33 HeloApeleHO MHOXKeCTBO OT ABOMKU KAHOU:
cmotinocm, ¢ U3UCKBaHETO KJI0YOBeTe 1a ca YHUKa/ HU (B paMKuTe Ha efH pedHuK). UHdT rosemu ckobu
Cb3/laBa npaseH peyHuk: {}. PasnmosaraHeTo Ha pasfesieH CbC 3ameTau CIUCBK OT ABOMKH KJOY:CTOHHOCT
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B rosieMuTe cKobu N00aBsi Ha4aJHU JBOHKH KJIOY:CTOMHOCT B peUuHHKA. T0Ba CHILO € U HAYUHBT, 110 KOUTO
peuHHLUTEe Ce M3BEXIAT Ha M3XOna.

OcCHOBHUTE OMepalWd BbPXY peyHHKa ca CbhbXpaHsBaHe Ha CTOHHOCT C HSIKAKBB KJIOU M HU3BJIHUAHE
Ha CTOHHOCTTA, MOAABAHKH KJIOUa. Bb3MOXKHO € ChILO [a ce NMpeMaxBa JBOHKA KJIOU:CTOMHOCT upe3 del.
Axo chxpaHsiBaTe, M3M0N3BaHKK Beue H3MOJI3BaH KJHOY, CTapaTa CTOMHOCT, acollMHpaHa C TO3M KJIOY, e
6bne 3abpaBeHa. ['pelika e, ako ce W3BJAMYA CTOMHOCT M3IMOJI3BAUKH HECHIIECTBYBAIL KJIOY.

MetonbT keys () Ha 06eKT OT THI peUHHK BPbIUA CIHUCHK C BCUUKH H3IMOJ3BaHU B PEYHHUKA KJIOYOBE
B cay4aeH pen (ako ro uckare CoOpTHpaH, MPOCTO MPUJIOKETe METOAd SOrt () BbPXY CIUCHKA OT KJAIOUOBE).
3a 1a npoBepuTe AasM JajieH KJIOU € B PEeUHHKA, M3M0J3BaliTe MeToga has_key () Ha peuHHKa.

ETo enuH KpaThK NpuMep, KOUTO U3I0J3BA PEUHHUK:

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

>>> tel[’guido’] = 4127

>>> tel

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

4098

>>> del tel[’sape’]

>>> tel[’irv’] = 4127

>>> tel

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

["guido’, ’irv’, ’jack’]

>>> tel.has_key(’guido’)

1

5.5. lNoBeue 3a ycnoBusTa

YenoBusTa, usnosn3BaHd B while u 1f KOHCTPyKLHHTe MO-TOpe, MOraT Aa CbABPKAT U IPYTH omepa-
TOpPH, OCBEH CPaBHEHMUS.

OnepatopuTe 3a cpaBHeHMe in W not in mnpoBepsiBaT nanu JAalgeHa CTOMHOCT ce cpelia (nn me
ce cpeLua) B maneH oOekT oT Tl peauua. Omnepatopute is M is not cpaBHSBAT Jaju ABaTa 00eKTa
JNEUCTBUTENHO Ca eWH U CbhIl 00eKT; TOBa HMa 3HAUEHHE CaMO 32 NIPOMEHJUBUTE 00EKTU KATO CIHUCBIIUTE.
Bcuuky onepaTopu 3a cpaBHeHHe MMaT e€IUH U Cbll NPUOPUTET, KOMTO € MO-HUCHK OT TO3U Ha BCHYKHU
YUCJIOBU ONEPATOPH.

CpaBHeHusiTa Morart ga GbJaT HaBbP3BAaHU: HAMpUMep, a < b == c npoBepsiBa JajH a e M0-MaJjKO
OT b 1 oCBeH ToBa Ja/jHu b e paBHO Ha C.

CpaBHeHusiTa MoraT jga ObjaaT KomOuHHpaHu ¢ DysneBuTe omepatopu and U or, a pe3yaTaThT OT
cpaBHeHMeTo (MM OT KOHTO U Aa e Apyr Bynes uspas) moxe aa 6be oTpulLaBaH ¢ not. Bcuuku Te 0THOBO
MMarT [O-HHUCBHK NIPUOPUTET OT ONEePATOPUTE 3a CPaBHEHMe; U3MEeXAY TAX not MMa HaWh-BHCOK IIPUOPUTET, a
or — Hal-MaJbK, Taka 4e A and not B or C e ekBuBajeHTHO Ha (A and (not B)) or C. Pasbupa
ce, Morar ja 6bJar M3MNO0JI3BaHU CKOOM 3a 1@ Ce M3pasH JKeJAHOTO ChUeTaHHe.

Bynesute oneparopu and u or ca ot T.Hap. necmeAusy ONepaToOpH: TEXHUTE apryMeHTH Ce U3UNC/ISBAT
OT JISIBO Ha JISICHO, U U3UMCJIEHHUsITA NIPUKJIOUBAT B MOMEHTA B KOUTO ce onpenenu pesynartata. Cuped, ako A
u C ca UCTHHA, a B e HeucTHHa, A and B and C BboOile He n3uncasBa uspaza C. M3ob6uro, BpblaHara
CTOHHOCT Ha MeCTeJUB OINepaTop, KOraTo Ce H3I0J3Ba KaTo OOMKHOBEHa CTOHHOCT, a He Kato Dynesa
CTOMHOCT, € NOCJeHUS U3UHCJeH apryMeHT.

BB3M0KHO € pe3ysTaThT OT CpaBHEHHe WJM APYT DyseB u3pas ma ce MPUCBOM Ha MpomeHauBa. Hampu-
Mep,

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

>>> non_null

"Trondheim’

3abenexere, ye B [IuToH, 3a pasnuka ot C, BbTpe B M3pa3uTe He MOXKe 1A Ce SIBH MPUCBOSIBAHE.
[Iporpamuctute Ha C MOXe 1a MBPMOPAT 3apald TOBa, HO TakKa ce U30SrBar efuH LsJ KJac MpobseMy,
4ecTO cpellaHy B nporpaMute Ha C: BbBeXKAaHe HA = B U3pa3, KOTraTo ce € HMaJo NpeaBul ==.
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5.6. CpaBHsiBaHe Ha pefuuM U OpYyry TUnose

O6exTHTe OT THII pefulia Morar jfa ObAaT CPaBHSABAHHU C APYTH OOEKTH OT ChIIUs THN penuua. Cpas-
HEHHEeTO H3I0JI3Ba LeKcuKoepag@cka nonpenda: MbpBO Ce CPaBHSBAT II'bPBUTE [Ba eJeMeHTa, U aKo Te ce
pasJMuaBat, TOBa OINpefesisl pe3ysiTaTa OT CPaBHEHHETO; aKO Te ca pPaBHHM, CPaBHABAT Ce CJeABallUTe 1Ba
eJleMeHTa, ¥ TaKka HaTaThbK, JOKATO Ce M3UepId HAKOs OT penvuuTe. AKO ABaTa ejeMeHTa 3a CPaBHEHHe ca
caMy no cefe CH pelULH OT eIUH M CbLI THI, JEKCUKOIrpahCKOTO CPaBHEHHE ce MNPOBeXAa PEKYPCHBHO.
AKo BCHUKHM eJleMEeHTH Ha J[Be PeJWIH ca PaBHHU, ABeTe PelHIM Ce CUMTAT 3a PaBHU. AKO efHa peluma e
Haya/iHa pefMlia Ha JApyra, mo-Kbcara pegulia e mo-manka. Jlekcukorpagckara noppenda Ha CHUMBOJHUTE
HU30Be M3I0J13Ba ASCII nojapenda 3a OTAeJHHTE CUMBOJU. ETO HSKOJNKO NpUMepa 3a CPaBHEHHE MeXIy
peouLHy OT elMH U CbLI THM:

(1, 2, 3) < (1, 2, 4)

[1, 2, 3] < [1, 2, 4]

"ABC’ < ’'C’ < ’'Pascal’ < ’'Python’

(1, 2, 3, 4) < (1, 2, 4)

(1, 2) < (1, 2, -1)

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

(1, 2, (raa’, 'ab’)) < (1, 2, ('abc’, 'a’), 4)

3abenexere, ye e JieraJHO CPaBHSBAHETO HA OGEKTH OT pas3/jMyeH THI. Pe3yiataTpT e ompenenum,
a He CJyyaeH: THIOBETe ca MOAPEeIeHH cropeln MMmeTo cH. Taka, cnucbkbT (list) BUHAard e mo-manabk
OT CHUMBOJIHHS HM3 (string), a CHMBOJHHMAT HH3 BHHArH € MO-MaJbK OT Komruiekra (tuple), u mpouue.

CMeceHHTe YMCJIOBH THIIOBE Ce CPaBHSBAT CIIOpe] YHMCI0BaTa UM CTOHHOCT, Taka 4e O e pasHo Ha 0.0, n
npoune.’

2 HpaBHJIaTa 3a CpaBHfIBaHe Ha 00€eKTH OT pasJsiiyeH THUIl HE Ca Hello, Ha KOeTo TpH6Ba Ja ce pasuuTa; Te Morar na ObJaT
NpOMEeHEeHH B enHa 6baela BepCHs Ha e3uKa.
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FNABA
LWECTA

Mopynu

Ako u3neserte oT HHTeprperatopa Ha [IMTOH M BJe3eTe OTHOBO, Ne(DHHHUIHHTE KOHUTO CTe HaNpaBHUJIH
(pynkuuu u npomenusu) ce ry6sat. Cae0BaTeNHO, aKO KeJaeTe 1a HAIHUIIeTe MajKO MO-AbJra Mporpa-
Ma, no-gobpe e Ja M3MoJ3BaTe TeKCTOB pelaKTop, 3a Aa NOATrOTBUTe BXOAA 3a MHTepIpeTaTtopa U Ja ro
cTapTupaTte ¢ TO3u (aila Kato BXox. ToBa e U3BECTHO KaTo cbh3faBaHe Ha cxkpunm. Korato mporpamata Bu
nopacTHe, Moxe OM Ille MoxKesaeTe Aa s pasfesuTe Ha HAKOJKO (alja 3a mo-secHa NMopapbxkka. Chbiio
TaKa, MOxKe Ja [oxKeJjaeTe Ja M3I0J3BaTe HanucaHa oT Bac nose3Ha ¢(yHKLHS B HAKOJKO Iporpamu, 6es3
Ja Konupare neUHULUSATA M BbB BCAKa Iporpama.

3a jma nopabpxKa Te3u Hella, [IMTOH pasmosara ¢ Ha4YMH 32 MOCTaBsiHE HA Ne(UHULIHHUTE BBB (alla U
M3I10JI3BaHETO UM B CKPHUINT WJM B UHTEePaKTHBHA MHCTAHLUMS Ha MHTepnperaTtopa. TakbB (aiis ce Hapuya
MO0yA; Ie(UHULMHTE OT NafieH MOAYJ Morar na ObIaT uUmMnopmupaxu B APYTH MOAYIU WJIH B eAQ8HUA
monys (c60pa OT MPOMEHJMBU, KbM KOWTO WMAaTe NOCTbI B JAIeH CKPUIIT, U3IIbJHSBALL Ce HA Hai-BUCOKO
HHBO M B PEXXHM Ha KaJKyJaaTop).

MonynsT e aiin, chabpxaul feUHULKE U onepatopy Ha [Iuton. PaknoBoTO UMe € UMETO Ha MOLYJIA
¢ nobasen cydukc ‘.py. B pamkuTe Ha enuMH Momy/, ©MeTO My (Karo CMMBOJIEH HHM3) € HOCTBIIHO KaTo
CTOHHOCT Ha ryiobasiHaTa npoMeHauBa _ name_ . Hanpumep, usnosssaiite g0OMMHS CH TEKCTOB pellaKToOp
3a 1a cp3pagerte (aij, HapedyeH ‘fibo.py’ B TeKyllaTa AIHPEKTOPHS CbC CJAELHOTO ChIbpKaHUE!

# Mopmyn 3a umucrnara Ha duboHaum

def fib(n): # usBexma uucriaTa Ha PuboHauu OO n
a, b=20,1
while b < n:
print b,
a, b =Db, atb

def fib2(n): # Bpbma uucnara Ha dub6oOHAUM OO n
result = []
a, b=20,1
while b < n:
result.append(b)
a, b =Db, atb
return result

Cera BJe3Te B UHTEpIIpeTaTopa Ha [TuToH H HMHOpTHpaﬁTe TO3W MOAYJ CbC CjJeAHAaTa KOMaHAa:
>>> import fibo

Taka umeHata Ha QyHKUUHTE, ne@uHUpaHd BbB fibo, He ce BHAcAT HamnpaBO B TeKyllaTa CHUMBOJHA
tabJsuna; BHacs ce camo uMeto Ha monyna fibo. Upes umero Ha Momyna mosydaBate AOCTBII 10 (DYHKIH-
HUTe:

>>> fibo.fib(1000)

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

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

>>> fibo._ name_

" fibo’

Axo Bb3HaMepsiBaTe YeCTO Aa U3MOoJ3BaTe Aade€Ha q)YHKL[I/IH, MOKeTe [a s NPUCBOUTE HaA JIOKaJHO HMeE:
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>>> fib = fibo.fib
>>> fib(500)
112358 13 21 34 55 89 144 233 377

6.1. lMoBeue 3a mogynute

OcBeH neduHULMH Ha (YHKIUH, MOLYJUTE MOTAT Ja ChAbPKAT W H3MbJIHUMH OINEpPaTOpPH, KOUTO Ca
npefHa3HaYeHU 1a WHULHAJU3UPAT MOMYJa. 1e ce U3MIbJHSIBAT CAMO NopsuUs MbT, KOTATO MOAYJIBT € HUM-
NopTHpaH HsKbJe.!

Bcexkn mMonys mpuTexkaBa cBosi CO6CTBEHA CHMBOJIHA TaOJHMIA, KOSTO CE M3I0J3Ba KaTo ryobaiHa CHM-
BOJIHA TabJula OT BCHUKH (PYHKLHH, AepuHUpaHU B Moayna. [lo To3u HauuH, aBTOPBT HA MOAYJa MOXKe 12
U310J13Ba JI06A/JHU NPOMEHJHBU B MOAyJa, 6e3 a ce MPUTECHSIBA OT €BEeHTyaJHU KOH(DJUKTH ¢ rjaobdaJ-
HUTe NMPOMEHJUBU Ha noTpebutess. OT Apyra cTpaHa, ako 3HaeTe KaKBO NpaBHTe, MOXKeTe Ja ce nobepere
0 ryobasHUTE TPOMEHJIMBH Ha JAadeH MOAYJ ChC ChllaTa HOTALHMs, M3MOJ3BaHA W 32 OOpPBIIEHHE KbM
HEeroBuTe QYHKUMH — MMe_Ha_MOLYJI.HUME_Ha_eJIEMEHT.

Mopynute MoraT na UMNIOPTUPAT APYTH MoLyau. OGUUAlHO €, HO He 33 bJXKUTEHO, BCUHUKU OMepaTopu
import ja ce pasnojaraT B Haua/JoTO Ha Moay/aa (uiu ckpunta). MiMeHaTa Ha MMIIOPTUPAHUTE MOAYJH Ce
pasnoJsiarat B rjio6ajqHaTa CUMBOJIHA Tab/Mlla HA UMIOPTUPALLUS MOAYI.

CopliecTByBa BapvaHT Ha ornepaTtopa import, KOHTO UMIOPTHpA UMeHaTa OT AaleH MOAYJ HalpaBo B
CHUMBOJIHATa Tab/vIa Ha UMOOpTHpaIius Monysa. Hanpumep:

>>> from fibo import fib, fib2
>>> fib(500)
112 358 13 21 34 55 89 144 233 3717

ToBa He BHacsl ©MeTO Ha MoJysa, OT KOHTO ca UMIOPTHPAHH UMeHaTa, B JoKa/JHaTa CUMBOJIHA TabJaHLa
(Taka ue B To3u npuMep, UMeTo £ibo He e nedUHHUPAHO).
Jlopu cblilecTByBa BapUaHT, Upe3 KOHTO ce UMIOPTUPAT BCHUKU UMeHa, KOUTO JajfleH MOAYJ Ae(uHUpa:

>>> from fibo import *
>>> fib(500)
112358 13 21 34 55 89 144 233 377

Taka ce UMMOPTUPAT BCHUKKM WMEHa, C M3KJOUEHHe Ha 3amouBaiute ¢ aoJHa uepra ().

6.1.1. NbT 3a TbpceHe Ha Mopynu

Koraro ce umnoprtupa Moiy/ ¢ UMe Spam, UHTepPIpeTaTopbT TbPCH (palla ¢ UMe ‘spam.py’ B TeKyllaTa
JMPEKTOPHsl. A CeTHe B CIIUCHK OT AUPEKTOPHH, onpenesen ot npomensuBata $PYTHONPATH ot o6kpsb-
skeHueto (environment). Ts UMa CBIUST CUHTAKCUC, KAKTO U npomensinBata $PATH ot oGBuBKara, cupey
cnucbk oT uMeHa Ha nupektopuu. Korato SPYTHONPATH He e ycraHoBeHa, WM KoraTo (aijbT He e
OTKPHUT TaM, ThPCEHETO MPOAbJKAaBa B MbT MO MoApa3drpaHe, KOHTO 3aBUCH OT MHCTasnauusata; B UNIX,
ToBa 0OMKHOBEHO e ‘.:/usr/local/lib/python’.

BebimHocT MomysnuTe ce TBPCSAT B CIHCBHK OT JUPEKTOPHH, AaleH OT NpPOMeHJHBaTa sys.path,
KOITO Ce WHMIMAJIU3MPa C AMPEKTOPHUsTA, ChAbPrKallla BXOAHMS CKpUNT (MM Tekyllata IHPEKTOPHs),
$PYTHONPATH wu croiiHocTra 1o noapasbupaHe, 3aBUCHMa OT HHCTajaudsita. ToBa M03BOJIsSIBA Ha MPOr-
pamu Ha IIUTOH, KOUTO 3HASAT KAKBO BBPLIAT, Aa MOAU(ULMPAT WU IOAMEHSAT IIbTS 32 ThPCeHe Ha MOLYJIH.
Bux mo-noay raasata 3a CTaHnapTHUTE MOLYJIH.

6.1.2. “Komnunupanu” dainose Ha MMutoH

Ako cbliecTByBa (paiis, HapeueH ‘spam.pyc’ B TUPEKTOPHs KbAETO Ce HaMHUpa ‘spam.py’, TOTaBa ce MpH-
eMa, ye TOH Beue ChAbpKA “OalT-KOMIUIHMpPaHa” BepcHs HA MoxyJa spam. LlesTa e na ce yckopu BpeMeTo
3a cTapTHpaHe Ha KPaTKH MMPOrpaMH, U3IMOJ3BALIA MHOXKECTBO CTAHIAPTHH MOLYJH, aKO ChLIECTBYBa (paii,
HapedeH ‘spam.pyc’ B JUPEKTOPHS KBIETO Ce HAMUpa ‘spam.py’, TOTaBa ce NpHeMa, ue TOH ChAbpKA Beue
“6alT-KOMIUJIMpaHa” BepCHsl Ha MOAlyJia spam. BpeMeTo Ha nocJjenHara NpoMsiHa Ha BepcHsTa Ha ‘spam.py’,

B neficTBuTenHoCT, neduHHIMUTe HAa DYHKIMM CBHIIO ca “onepaTopu”, KOMTO ce “u3nbaHsaBar’. M3MbiHeHHeTo BHACS HMeTO Ha
(byHKUHMsTA B r706anHaTa CHMBOJHA Tab/Hla Ha MOAyJa.
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W3M0JI3BaHa 3a Ja ce Cb3laje ‘spam.pyc’, € 3amucaHo B ‘spam.pyc’. AKo BpeMeHaTa He cbhBhajgat, GalabT
ce WTHOpHpaA.

OOUKHOBEHO HsSIMa HYXKJa [a MpaBHTe HUILO, 3a Ja cbh3AafeTe (aina ‘spam.pyc’. Bceku mbT, Korato
‘spam.py’ € KOMIHUJIMPaH YCIEIIHO, Ce€ MPABU OMUT Ja ce 3amuile KOMIUJUpaHaTa Bepcusi B ‘spam.pyc’. He
e Tpellika, ako TO3M OMHT Ce MpoBajd. AKO mopaad HsKakBa MpPUUHHA (alJbT HE € HAMbJHO 3alHcaH,
noay4dunusit ce (aiin ‘spam.pyc’ e 6ble pa3no3HAT KaTO HeBAJUIEH M, TakKa, MO-KbCHO HrHOpupaH. Cb-
I'bp’KaHHEeTO Ha (paiisa ‘spam.pyc’ e HE3aBUCHMO OT MJIaTdopmaTta, Taka 4e AUPeKTOpHusl ¢ Mony/au Ha [luton
Moxke n1a 6bae crofessiHa OT MAIIWHHU C PA3JHUHU apXUTEKTYPH.

Hsikosko cbBeTa 3a CrelHaIMCTH:

- Koraro unteprnperatopbT Ha [1utoH e usBukan ¢ ¢uara —O (toBa e GykBaTa, a He uudparta), Torasa
ce Cb3aBa ONTHMHU3HUPAH KO, KOHTO ce 3ama3Ba B ‘.pyo’ (aiioBe. 3acera oNTHMH3aTOPBT He ToMara
KOH 3Hae KOJIKO; TOH caMo IpeMaxBa olepaTopute assert v nHcTpykuuute SET_LINENO. Koraro e
u3noJa3BaH —O, ce ONTUMU3UPA cuukus 6alTKo; .pyc (aiaoBeTe ce UTHOPUPAT U . Py (alaoBeTe
ce KOMIIMJIMpAT A0 ONTHMM3UpaH GaHTKOL.

- Tlopasanero Ha nBa (iara —O KbM HHTeprperaTopa Ha [lutoH (-00) Iue Hakapa KOMIHMJATOpa Ha
6alTKOA a M3BBPILUM ONTHMU3ALUH, KOUTO MOTAT B HAKOM PEAKH CJydyad 1a AOBENAT OO HelpaBUJHO
(YHKLHOHMPALIK [IpOorpaMu. 3acera oT 6aliTKoga caMo ce NpeMaxBaT AOKYMeHTalLlHOHHHUTE CUMBOJHH

HU30Be __doc__, KOeTO NOBexXAa A0 MO-KOMNAaKTHH ‘.pyo’ QaksoBe. TbH KaTto HAKOW TPOrpamu
MOTaT Ja pa3yuTaTr Ha HAJIW4YHeTO WM, TpsibBa [a HM3MO0J3BaTe Ta3W ONLHKS CaMO aKO 3HaeTe KaKBO
TpaBUTe.

— Ilporpamara BB0OGlIe He BbPBU MO-ObP30, KOTaTO ce 4YeTe OT ‘.pyc WJH ‘.pyo’ (hala, BMECTO KOraTo
ce 4ere OT ‘.py (hal/; eIMHCTBEHOTO 10-0bP30 HELIO MpH ‘.pyc’ UM ‘.pyo’ (baiijoBeTe e CKOPOCTTA, C
KOSITO Ce 3apexKJarT.

— Koraro naneH cKpunt ce crapTupa ¢ MofaBaHe Ha UMETO My OT KOMaHAHHs pel, OaUTKOLBT 3a TO3U
CKPHUIIT HUKOTA He ce 3aMucBa B ‘.pyc’ uaH ‘.pyo’ daiis. Taka BpeMeTo 3a cTapTUpaHe HA €UH CKPUMT
MOXe fa Oblle HaMajleHO KaTo Ce MPeMeCTH MOBEeYeTO OT KOoAa My B MOAYJ, OCTaBSHKH CaMO MaJbK
CTapTHpAll CKPHIIT, KOUTO MMIOPTHPa TO3H MOAYyJ. CbhIIO Taka € Bb3MOXHO OT KOMAaHIHHS pel JAa
Ce MOCOUM HANpaBo ‘.pyc’ HJH ‘.pyo (ai.

— Bb3aMoxHO e 1a chiuecTByBa (haits1 ‘spam.pyc’ (Maiu ‘spam.pyo’, Korato e usnoassad —0), 6e3 B chbllara
JIUPEKTOPUS [1a ChILECTBYBAa ChOTBETHHUS (hals ‘spam.py’. ToBa MOXe @ Cy>KH 3a pasnpocTpaHeHHe
Ha GuOMMOTeKa OT Koj Ha [IMTOH BbB (pOpMa, OTHOCHTEJHO TPyAHA 3a nu3acemOsupane (reverse
engineer).

— MonynbT compileall mMoxe na chanapa ‘.pyc (aiinose (uau ‘.pyo’ (hailsoBe, KOraTo e M3N0J3BaH
-0) 3a BCHUKM MOLYJIH B JajleHa JUPEKTOPHS.

6.2. CtaHpapTHM Mopynu

[TutoH upBa ¢ 6uU6GIMOTEKA OT CTAaHAAPTHU MOMYJH, OMUCaHa B OTAeJeH NoKyMmeHT, Python Library
Reference (“Library Reference” or Tyk HaTaTbk). HsKoM Moay/au ca BrpajeHd B HHTEpPIPETATOPa; Te OCH-
TypsiBaT AOCTBII 10 ONepalyy, KOUTO He ca 4acT OT ChLIMHCKUSA e3UK, HO ca TaKa WJHd MHaue BrpajeHH, Jaju
3apaj{ MPOU3BOAUTENHOCT MK 3a 1a OCUTYPST AOCTHI A0 NPUMHUTHBUTE Ha OMepallOHHATa CHCTEMa, KaTo
CHCTEMHU M3BUKBaHHs, HaTlpuMep. MHOXECTBOTO OT TaKHBA MOAYJIHM € BBIIPOC Ha KOH(UTYpPAlOHEH H360D;
HarpuMep, MOLY/IbT amoeba ce ofe3neyaBa caMO BbPXY CHUCTEMH, KOMTO MO HSIKAKBB HAaYMH MONAbPXKAT
Amoeba npumutuBu. Ennx ocoben Momyn 3ac/ykaBa MajKko [oBeue BHUMaHUe: SysS, KOUTO e BrpajieH BbB
BCeKH MHTeprperaTop Ha IluToH. IlpoMenauBuTe sys.psl U sys.ps2 aedUHUPAT CHMBOJHHTE HU30BE,
U3M0J/I3BaHHU KAaTO BTOPUYHH U II'bPBUYHH [IPOMIITOBE!

>>> import sys

>>> sys.psl

r>>> !

>>> sys.ps2

’ ... ’

>>> sys.psl = 'C> '/
C> print ’sAs3Bk!’
Az3bk!

c>

6.2. CraHpapTHW Mogy/M 35



Tesu nBe MPOMEHJUBH ca JeMHUPAHHM CAMO aKO HHTEPIPETATOPBT € B HHTEPAKTHUBEH PEXKUM.

[IpomennvBaTa sys.path e COMCBK OT CHMBOJIHM HH30Be, KOWUTO OMpenefis MbTS 3a ThPCeHe Ha
MOMY/MK OT HMHTeprperaTopa. To# ce WHHUIMAJIM3UPA C MIBTS M0 MOApasCUpaHe, B3eT OT MPOMEHJMBATA
$PYTHONPATH Ha 06KpbKeHHETO, WK OT BrpajieHa CToRHOCT 1o moxpasbupane, ako SPYTHONPATH
He e meduHupana. Moxere [1a st IPOMeHsITE TIOCPEACTBOM OOUKHOBEHUTE OMEPALMH BbPXY CIHUCHK, HATIPH-
Mep:

>>> import sys
>>> sys.path.append(’ /ufs/guido/lib/python’)

6.3. @yHKumsaTa dir ()

Brpanenara ¢yHkuus dir () ce u3nosnssa, 3a 1a ce OTKpUe KakBU MMeHa neUHHMpA AadeH MOAYJI. Td
Bpblla COPTHPAH CIUCHK OT CHMBOJHH HH30BE.

>>> import fibo, sys

>>> dir(fibo)

[/__name_ ', ’"fib’, ’£fib2’]
>>> dir(sys)

['_name__ ', ’'argv’, ’builtin_module_names’, ’'copyright’, ’'exit’,
"maxint’, ‘modules’, ’'path’, ’'psl’, ’'ps2’, ’'setprofile’, ’settrace’,
"stderr’, ’'stdin’, ’stdout’, ’version’]

Bes aprymenTtu, dir () mpaBu CIHUCHK Ha MMEHATa, KOUTO MOHACTOSIIEM CTe Ne(hUHUPAJH:

>>> a = [1, 2, 3, 4, 5]

>>> import fibo, sys

>>> fib = fibo.fib

>>> dir()

['_name__ ', ’'a’, "fib’, ’fibo’, ’'sys’]

3abeJsiexxeTe, ye T4 MPaBU CIIUCHK HAa BCHUKH BUJIOBE UMeHA: IPOMEHJINBH, MOLYJH, GYHKLHH, U TIPOUHeE.
dir() He mpaBH CHHCBK Ha WMeHAaTa Ha BrpafeHHTe (QYHKLUHH U NPOMEHJUBH. AKO KejaeTe TeXHHUS
CTIHUCHK, Te ca Ae(DUHUPAHU B CTAHAAPTHHSA MOAyJa _ builtin_ :

>>> import _ builtin___

>>> dir(__builtin_ )

["AccessError’, ’"AttributeError’, ’'ConflictError’, ’'EOFError’, ’'IOError’,
"ImportError’, ’'IndexError’, ’'KeyError’, ’'KeyboardInterrupt’,
"MemoryError’, ’‘NameError’, ’None’, ’'OverflowError’, ’'RuntimeError’,
’SyntaxError’, ’'SystemError’, ’'SystemExit’, ’'TypeError’, ’ValueError’,
"ZeroDivisionError’, ' _name ', ’'abs’, ’apply’, ’‘chr’, ’'cmp’, ’coerce’
"compile’, ’‘dir’, ’divmod’, ’eval’, ’'execfile’, ’'filter’, ’'float’,
"getattr’, ’'hasattr’, ’'hash’, ’'hex’, ’'id’, ’input’, ’‘int’, ’'len’, ’'long’,
"map’, ’'max’, 'min’, ’oct’, ’open’, 'ord’, ’'pow’, ’range’, ’'raw_input’,
"reduce’, ’'reload’, ’'repr’, ’'round’, ’'setattr’, ’'str’, ’'type’, ’'xXrange’]

6.4. MNMakeTu

[Taxkerure ca HauuHa Ha [IMTOH 3a CTPYKTypHpaHe Ha MMeHaTa Ha MOAYJHTE, M3MOJI3BAHKY “TOUKYBaHH
uMeHa Ha monynau’. Hampumep, umero Ha Mopys A.B o6o3HauyaBa MoaMonys] ¢ WUMe ‘B’ B MakeT ¢ UMe
‘A’. ToyHO KaKTO M3M0JI3BAaHETO HAa MOLYJH INPEANasBa aBTOPUTE HA Pa3JMYHH MOAYJHU OT GE3MOKOHCTBO-
TO MOMEXAY MM 32 HMeHaTa Ha IJ00ajHUTe NPOMEHJHBH, TaKa M3M0J3BAHETO Ha TOUKYBaHM HMeHa Ha
MOZLYJIM Tpeana3Ba aBTOPHUTe HAa MHOrOMOAYJHH makeTd Kato NumPy wuam Python Imaging Library ot
6e3MOKOHUCTBOTO TTIOMEXAY UM OTHOCHO MMeHaTa Ha MOAYJHTe.

Jla npeanonoxuM, e Bue uckarte na mpoekThpate KoJekuus oT mMoayau (“maker”) 3a o610 ynpasJe-
HHe Ha 3BYKOBH (pailioBe W 3BYKOBH AaHHU. ChILECTBYBAaT MHOrO pa3/jM4YHH 3BYKOBH (aioBH (opMmaTd

36 [naea 6. Mogynu



(06GMKHOBEHO pasNo3HaBaHW MO Pa3LIMPEHHETO UM, HATpUMep ‘.wav’, ‘.aiff’, ‘.au’), Taka ye MoXe 1a ce HaJo-
KM Jla Cb3ajeTe U NOAABPKATE pacTsllia KOJEeKLHUs OT MOLYJIM 32 KOHBepPTHPaHe MeX1y pPasHOOOpasHUTe
¢atiyoBn popmaru. ChINo Taxa, ChIIECTBYBAT MHOTO Pa3/HYHU ONEPALH, KOUTO MOXKe OU e jKesaere 1a
W3IbJIHsIBATE BbPXY 3BYKOBUTE JaHHH (HanmpuMep MUKCHpaHe, 100aBsiHe Ha eX0, PUJaraHe Ha eKBaJaisep-
Ha QYHKLMS, Cb3JlaBaHe Ha M3KYCTBEH CTepeo e(eKT), Taka ue Karo J06aBKa lie MuileTe 6e3KpaeH MOTOK
OT MOJYJIM 3a MpHJiaraHe Ha Te3u ornepaiuu. ETo enHa Bb3MoxKHa cTpyKTypa Ha Bauust maxer (uspaseH c
TePMUHHUTE Ha HepapxuuHa (ailioBa cucTema):

Sound/ [JakeT OT HaAM-BHCOKO HUBO
__init__ .py VHULMaNM3alusg Ha 3BYKOBUS [aKeT
Formats/ [lognakeT 3a KOHBepTHpaHe Ha ¢annoBu dopmaTH
__init__ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

Effects/ llogmakeT 3a 3BYKOBU edekTu
__init__ .py
echo.py
surround.py
reverse.py

Filters/ NomnaxkeT 3a QunTpu
__init__ .py
equalizer.py
vocoder.py
karaoke.py

®aiinoere ‘__init__.py’ ca HeoOXomuMMHM 3a Aa Hakapat [IMTOH na ce oTHAcs KbM AWPEKTOPUHUTE KaTo
CbAbpKallM NMakeTH. ToBa e HanmpaBeHO 3a Aa ce MPeLOTBPATAT CJAYUHTe, KOraTo AHPEeKTOpHUUTe ¢ OOIIOMN-
pueTo MMe, HampuMep ‘string’, caydyaliHO CKpUBaT BaJMOHHM MOLYJH, KOUTO Ce IOSIBSIBAT II0-KBCHO B
BT 32 ThPCeHe Ha Mony/ad. B Hall-mpocTtus cayuai, ‘__init__.py’ MoxKe fa ObJie IPOCTO TpaseH (aki, HO
TOH MOXKE ¥ [1a M3I'bJHSBA MHHLHAIN3UPAIL KO 33 MaKeTa, UJH a YCTaHOBsIBA MpoMeHsauBata __all_
onMcaHa Mo-70Jy.

[loTpe6uTenuTe Ha MakeTa Morar Aa MMIOPTUpAT OTAENHH MOAYJH OT MakeTa, HalpHMep:

import Sound.Effects.echo

Taka ce 3apexxna nogmonyna Sound.Effects.echo. KbMm Hero Tpsiba na ce o6pbliare ¢ MbJIHOTO
MY HMe, HalpuMep:

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

Jpyr HauWH 3a UMIOPTHPaHe HA MOAMOLYJI €:
from Sound.Effects import echo

3apefieH MO TO3W HAuHWH, MOAMOAYJIBT echo e NOCTBIEeH 6e3 mpeduKca Ha MakeTa My, Taka 4e TOH
MOXKe Ja ObJie H3M0JI3BaH KAKTO C/e[Ba:

echo.echofilter(input, output, delay=0.7, atten=4)
Oule enyH BapHaHT 32 HENOCPENCTBEHO HUMIIOPTHPAHe Ha XeJjaHaTa (DYHKLHS WK MPOMEHJIUBA:
from Sound.Effects.echo import echofilter

OHle BEIHDBXK, TakKa Ce 3apexna mnoamonyJa echo, HO II0O TaKbB HA4YMWH, Y€ HeroBaTa (i)YHKU,I/IFI
echofilter() e HeNOCPEACTBEHO AOCTbHIIHA:
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echofilter(input, output, delay=0.7, atten=4)

3abesiexxeTe, ye KOraTo ce usnos3Ba from nakem import esemerm, €JIeMEHTBT MOXKe 1a Oble UJIU
noamony. (MM MoAnaKeT) Ha NaKeTa, MM HAKAKBO APYro Ne(UHUPAHO B aKeTa MMe, Kato (yHKLHsl, KJac
uau npomeHsanBa. OnepaTopbT import mMbpBO NMPOBepsiBa Aajd ejeMeHTa e Ne@UHUPaH B MAKeTa; ako He
e, IpUeMa, 4e e MOAYJI ¥ Mpo6Ba 1a ro 3apead. Ako He ycliee a ro OTKpHe, Ce MPeJAU3BUKBA U3KJIIOUEHHETO
ImportError.

O6partHo, KOraTo ce H3I10J13Ba CHUHTAKCHC nonobeH Ha import ene-
meHm.nodesemenm.noonodesemenm, BCEKU eJIEMEHT, OCBeH TMOocJelHHUs, TpsibBa gna Oble Maker.
[TocnenHuaT eneMeHT MoXe na ObjJe MOAYJN WJH TAKeT, HO He MoXe na ObAe KJjac, (YHKUUS HIH
NPOMEH/INBA, Ne(DUHUPAHU B MPEIXOTHUS eJEMEHT.

6.4.1. UmnopTupaHe Ha * oT naket

KakBo ce cayuBa, korato norpeburenst Hanuile from Sound.Effects import *? B upeannus
cJydyad, HAKOH OM CH MOMHCJINJ, Ye TaKa 110 HAKAaKbB HAYMH Ce M3JIM3a BbB (paljoBaTa CUCTeMa, OTKPHUBAT
Ce HaJIMUHHUTE B MAaKeTa MOLYJH, U BCHUKH Te Ce HMIIOPTHUPAT. 3a HelLlacTHe, Tasd onepauus He paboTH
MHoro nobpe Bbpxy Mac u Windows nsatdopMmu, kbaeTo (aijoBara cHCTeMa He BHHAaru MMa TOYHA
vH(bopMalKs 3a peructbpa (T.e. TIaBHUTE U MaJKuTe OyKBU) Ha (aiioBuTe umeHa. Ha Tesu nuardopmu
HSIMa CUT'ypeH HauMH fAa ce pasbepe nanu ¢aiabt ‘ECHO.PY’ Tpsi6Ba na Obie MMIOPTHPAH KAaTO MOLYJ
echo, Echo uin ECHO. (Hanpumep, Windows 95 uma cmyluiapamiata npakTHKa 1a MOKa3Ba BCHYKH
(aiisoBH MMeHa C rviaBHa mbpBa Oykea.) Orpanuuendero na DOS 3a ¢aiioBo ume ot 8+3 nobass oue
e/lMH MHTepeceH npobJeM 3a AbJATHTE UMeHa Ha MOLYJH.

EnuHCTBEHOTO pellleHHe € aBTOPBT Ha MakeTa Ja Jale U3pUueH MHOEKC Ha nakerta. Mmmoprupawust
orepaTop HM3I0JI3Ba CJeqHaTa KOHBEHLHS: aKo KOIbT BbB (paksa ‘__init__.py’ Ha najeH makeT neduHHpa
CIuChK ¢ MMe __all_, ce mpuemMa ue TOH MPEACTaBJsIBA CIHUCHK HA MMeHaTa Ha MONYJHUTE, KOUTO
Tpsi6Ba na ObAAT UMIOPTHPAHH, KOrato ce cpeliHe from nakem import *. ABTOPBT Ha MakeTa HOCH
OTTOBOPHOCTTA [a IbPXKU TO3H CIHCHK aKTyajleH, KOrato ce Mycka HOBa Bepcusi Ha makera. ABTopute
Ha MakKeTH MoraT CblIO TakKa [a pellat, uye HsiMa 1a NMOAABP2KAT TO3U CIHUCHK, aKO He BHXKAAT CMUCHJ 32
UMIIPOTHpaHe Ha * oT TexHus naker. Hanpumep, daitabt ‘Sounds/Effects/__init__.py’ 61 MOT'bJ 1@ ChABPAKA
CJIeHUS KOI!

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

ToBa 6u o3nauaBaJgo, ue from Sound.Effects import * 64 UMIOPTHpAJ TPUTE MMOCOYEHU MOJA-
MofyJia OoT rnakera Sound.

Axo __all__ He e gedpunupas, omeparopbT from Sound.Effects import * e uMMoOpTHpa
BCHYKH MOAMO/Y/IM Ha naketa Sound.Effects B TeKYII0TO MPOCTPAHCTBO Ha MMeHaTa (namespace); Toi
caMo OCHMIypsiBa MMIIOpPTHpaHeTo Ha maketa Sound.Effects (crapTHpaiiki HeroBust WHMIIHAJIW3HUPALL
KOI, ‘__init__.py’, aKo e Bb3MOXKHO) M T0CJe UMIOPTHPA WMeHaTa, KOUTO ca Ne(MHUpPaHH B nakera. Tosa
BKJIIOYBA BCMYKHM UMeHa, Aeunupany (M U3pUUHO 3apefeHd MoaMopyau) ot ‘__init__.py’. Cbiio Taka, ToBa
BKJIIOYBA BCSIKAKBH IOAMOIY/IHM Ha MaKeTa, KOUTO ca OW/IM U3PUUYHO 3apeleHU OT NMPeIUIIHH HMIIOPTHPAILU
OIlepaTopH, Halpumep:

import Sound.Effects.echo
import Sound.Effects.surround
from Sound.Effects import *

B Ttosu npuMep, MOAYJIUTE echo u surround ce UMIIOPTHPAT B TEKYUIOTO MNPOCTPAHCTBO HA MMEHATa,
3a1o0To ca feduHUpaHu B nakera Sound.Effects, korato onepatopsT from. . .import e U3MbJHEH.
(Toa cbuo paGoTH Korato e nedunupan __all_ )

3abenexere, ue KaTo LSO € KOPTH UMIOPTHPAHETO HA * OT MOLYJ WJM MaKeT, ThH KaToO YeCTO BOAU
10 TpyHHO 4eTHM Koj. Obaue, To e Jgo6pe HOLIIO aKO O M3MOJ3BaTe 3a Ja CH CIeCTHTe HabHpaHe B
UHTEPAKTUBHUTE CECHH. C"bLHO Taka, OIpeneJieHHn MOAYJIM Ca TNPOEKTHPAaHW Oa €KCIIOPTHPAT CaMO HMMeEHA,
KOMTO CJ/Ie[|BAT OIpeJe/ieH MOJEI.

[lomMHeTe, We HsAMa HMILO JOWLIO B TOBa na ce usnos3Ba from Ilaker import omnpene-
neH_no,uMo,uyn! B nefictBuTeIHOCT, TOBA € MPENnopbUYHUTEJNHHUSAT 3aMHUC, OCBEH aKO UMIIOPTHPALLHUAT MOIYJI
He Tpsi6Ba [a M3IM0J3Ba IOAMOAYJH CbC CHLIOTO HMe, HO OT APYTH MaKeTH.
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6.4.2. BbTpelwHonakeTHn 0bpbLLeHUs

[lopMonynuTe 4yecTo MMaT HyXKna Aa ce oOpbluaT envH KbM Apyr. Hampumep, monynsT surround
MOXe Ja H3moJ3Ba Moayna echo. B pmeficTBUTesnHOCT, momo6HU OOpBIIEHUS ca TOJKOBA OOMUYaliHU, e
onepatopbT import NbpPBO THPCH B ChABPXKALLUA NAKET, NPeAu Aa Nperjefa CTaHAAPTHUS NbT 32 Tbp-
cene. Taka, mopynbT surround Mo)Ke MpocTo Aa H3mo/i3Ba import echo uan from echo import
echofilter. AKO WMIOPTHPAaHUAT MOAYJ He € OTKPUT B TEKYIUHs MakeT (IakeTbT, HAa KOHTO TEKYIIHs
MOJYJ € TOAMOALYJI), OnepaTtopsT import ThPCH 3a MOAYJ C AAJEHOTO MMe OT Hal-BUCOKO HHBO.

KoraTo makeTuTe ca CTPyKTypuUpaHM B moanakeTd (KakTo nakerbT Sound B Haluus IIpuMep), HsIMa
KpaThK HauMWH 32 OOpblIeHHe KbM MOIMOAYJUTE HAa ChCEIHHUTE MakeTH — TpsibBa na Obe HU3I0J3BAHO
M'bJHOTO UMe Ha rnopanakera. Hanpumep, ako monynsT Sound.Filters.vocoder Tpsi6Ba jna nM3mnosi3Ba
Moznyna echo or nakera Sound.Effects, Toii Moxe na usmnosnssa from Sound.Effects import
echo.

6.4. MNaxketn 39



40



FNABA
CEAMA

Bxon v u3sxopn

CobllecTBYyBaT HSIKOJIKO HauMHa Jla ce MpeACTaBM M3XOAa Ha efHa Nporpama: JaHHHTe Morar fa ObiaT
U3BeJleHH B IIOAXOJs11a 32 UeTeHe OT U0oBeK (popMa, WJH Ja ObJaT 3anucaHu BbB (ails 3a 6blella ynorpeoda.
Tasu ryaBa 11e 00CHAM HKOM OT Bb3MOXKHOCTHTE.

1.1. MNMo-ru3paso copmatupaHe Ha M3xoga

JloTyK cpeliHaxMe /Ba HauWHa 33 M3BEXKIaHe HAa CTOMHOCTH: udpasume u onepatopa print. (Tperu
HauMH e Jla Ce U3IOJI3BAHETO Ha MeTola write () Ha ¢alinoBuTe 06eKTH — KbM (paiiia Ha CTaHAAPTHUS
H3XOJl MOXeTe 1a ce o6pblnate upe3 sys.stdout. Buxre Library Reference 3a noseue undopmanus mno
TO3H BBIIPOC.)

YecTo 6uxTe KeJajau MOBeue KOHTPOJN BBbPXY (POPMATHPAHETO Ha BAIIMs H3XOA, BMECTO INPOCTOTO
U3BeXKJaHe Ha CTOHHOCTH, pasjeseHd ¢ HHTepBaJs. CbliecTByBaT ABa HauMHa Ja (opmatvpare H3X04a.
[TbpBUAT € caMu Aa U3MBJIHHTE LAJOTO yIpaBleHHe Ha CHMBOJHHTE HH30Be — upe3 U3Dsi3BaHe W ChelH-
HsIBaHe Ha CHMBOJIHH HH30Be MOXKETe 1a Ch3[ajeTe BCeKH U3IVIeN, KOUTO Moxesaete. CTaHIAPTHUAT MOLYJ
string chbABpKA HIKONKO MOJE3HH ONepally 3a JONbJBAHE HA CHMBOJHH HH30Be N0 JajieH pa3Mep Ha
KOJIOHa; TOBa lie ObJe 06CBAEHO HaKpaTKo. BTopusT HauWH e Ja M3M0J3BaTe OMNepaTopa $ CbC CHMBOJEH
HM3 KaTo JisiB aprymeHT. OnepatopbT $ HHTepIpeTHpa JeBUs apryMeHT KaTo (opMaTHpall CHMBOJEH HH3
MHoro nono6eH Ha sprintf () B C, KoiiTo 1a 6bje MPUI0KEH KbM JECHHS apryMeHT, U BPblla CUMBOJNHHS
HM3, TIOJIYYeH OT TasH (popMaTHpalla onepauusi.

Pas6upa ce, octaBa eqyH BBIPOC — Kak e NPeBPbBIATE CTOMHOCTH B CHMBOJIHM HH30Be? 3a LIACTHE,
[Tuton pasnosiara ¢ HA4YMH 32 NPeBPBIIAHE HA BCsSKAa CTOMHOCT B CHMBOJIEH HM3: IpefialiTe 51 HA (PyHKLUHUATA
repr (), WIK NIPOCTO U3MHULIETE CTOHHOCTTA Mexay o6patHu KaBuuku (“). Hsikosnko mpumepa:

>>> x = 10 * 3.14

>>> y 200%200

>>> s = 'CronHOCTTAa Ha x e ' + '‘x' + ', aHaye '  + ‘y*+ ...

>>> print s

CronHocTTa Ha x € 31.4, a Ha y e 40000...

>>> # ObpaTHHUTE KaBHUUKKU PaboTAT He caMO BBLPXY UKCIa, HO U BBPXY IOPYIH THUIIOBE:

p = [x, vyl
>>> ps = repr(p)
>>> ps

"[31.4, 400001"

>>> # [lpy NpeBpbINAHETO Ha HU3 ce HobaBAT KaBUUKU U OBPATHO HAKJIOHEHU UEPTH:
hello = 'hello, world\n’

>>> hellos = ‘hello’

>>> print hellos

"hello, world\012’

>>> # ApPryMeHTLT Ha OOBpPHATHUTE KABUUKKU MOXE Oa ObOe KOMIIJIEKT:

.. ‘x, y, ('spam’, ’'eggs’)’

"(31.4, 40000, (’'spam’, ’'eggs’))"

Eto nBa HauuHa na ce u3Bene TabJjula ¢ KBaApaTh U KyOoBe:
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>>> import string
>>> for x in range(1l,

9

O Jo Ul b WDN .

1
4
9
16
25
36
49
64
81

10 100
>>> for x in range(l,11):

1

O VW JoUld WN B .

1
4
9
16
25
36
49
64
81

100

11):

print string.rjust(‘x‘, 2), string.rjust(‘x*x‘, 3),
# 3abenexeTe ocTaHayaTa NOCJefHa 3aleTasl Ha OPHUS pef
print string.rjust(‘x*x*x‘, 4)

1

8

217
64
125
216
343
512
729
1000

print ’'%2d %3d %4d’

1

8

217
64
125
216
343
512
729
1000

% (x, X*x, xX*x*x)

3abenexeTe, ue e 100aBEH MO €MH Npa3eH WHTEPBAJ MeXAY BCSIKA KOJIOHA, MOpPaad HAauMHa Ha pabdora
Ha print, KoliTo BUHAru n06aBs UHTEPBAJH MEXIY apryMeHTHUTE cu.)

Tosu npumep neMoHcTpupa PyHKUMATA string.rjust (), KOATO MOAPABHSBA OT ASICHO NadeH CUMBO-
JIeH HU3 B To0JIe C JajfieHa IIUpUHA, NOMbJBAHKH 0 ¢ UHTepBaiu OT/isABO. ChIleCTBYBAT MOJOOHU (YHKIIHU
string.ljust() u string.center(). Te3u GyHKUUM He U3BEXKJAT HHUILO, T€ MPOCTO BPbILAT HOB
CUMBOJIEH HU3. AKO BXOTHHAT CUMBOJIEH HHU3 € TBBbPAE ABJbBT, T€ He TO CKbCSBAT, a [0 BPBIIAT HEMpoMe-
HeH. ToBa 11e 00bpKa BallIMs KOJOHEH M3IJel, HO OOMKHOBEHO € 3a NpelrovnTaHe Npej ajJTepHaTHBaTa Ia
ce 3a6/1yUTe OTHOCHO HsAKOS cToiiHOCT. (AKO HAaUCTHHA XKejaeTe CKbCSABAHe, BUHATH MOXKeTe Ja J00aBuTe
u3psA3Balla onepauus, nogobHa Ha ‘string.ljust(x, n)[0:n]’)

CouiectByBa apyra ¢pyHKUus, string.z£i11 (), KoaTo 106aBsi YUCJIOB CUMBOJIEH HU3 C HYJIH OTJSIBO.
Tsa pasnos3HaBa 3HaUWTe 3a MJIIOC U MUHYC!

>>> import string
>>> string.zfill(’12’,
00012’

3)

>>> string.zfill(’'-3.14’,
'-003.14"
>>> string.zfill(’3.14159265359’, 5)

’3.14159265359’

Mamnos3BaHeTo Ha oriepartopa % MOXKe J1a M3IJexXKaa Mo CJAeJHUS HAaYWH:

>>> import math

>>> print ’CrouHocTTa Ha [u e mpubnusurenso $5.3f.’ % math.pi
CronHOCTTa Ha [lu e mpubnuaurenuo 3.142.

Axko vMa moBeue OT ennH (GopMaT B CHMBOJIHHMSI HH3, TOTaBa M0flaBaTe KOMILJIEKT KaTO JECEeH OfepaH,

Hanpumep:
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>>> table = {’Ceemna’: 758211, ’'BosauH’: 744903, ’'llemo’: 230440}
>>> for name, phone in table.items():
print ’%-10s ==> %10d’ % (name, phone)

CeeTna == 758211

[lemo == 230440
BosiH == 744903

[ToBeuyero dopmatu pabotaT TouHo KakTo B C M M3UCKBAT OT Bac jma mopajneTe TOYeH THI; aKO He
ro HampaBuTe obade, Ille TOJNYUHUTE HU3KJIOUEHHE, a He IbMN Ha sapoto. PopMaThbT $S e no-pazxsabeH:
aKO CBbOTBETHHSIT MY apryMeHT He e 00eKT OT CHMBOJIEH HH3, TOH ce KOHBepTHpa 10 CHMBOJIEH HU3 ype3
BrpageHara ¢yHkuus str (). [logabpxa ce n3mosn3BaHeTo Ha * 3a Aa ce MOAAafe pasMepa MM TOUHOCTTA
KaTo oTneseH (ieJsodncieH) apryment. He ce nogabpxar C ¢opmatute $n u $p.

AKo ¥MaTe HaWCTHHA ABJABT (hOpMaTHpAll CUMBOJIEH HHM3, KOHTO He HCKaTe Oa pasiesste, OU GHJIO
YyleCHO aKO MOXKeTe Jla yKa3BaTe (pOopMaTHpaHeTO Ha MPOMEHJHBHTE MO MMe, BMECTO 10 Mo3ulus. Topa
MOXKe [1a Ce MOCTHUrHe 4ype3 enHo pasiuupeHue Ha C ¢opmarute ¢ popmara % (ume)dopmarT, cupeu:

>>> table = {’CeeTmna’: 758211, ’'Bosu’: 744903, ’'lemo’: 52230440}
>>> print 'BosiH: %(BosiH)d; CeBerna: $%(CBerna)d; Ilemo: %(Memo)d’ % table
Bosim: 744903; CmeTsna: 758211; MHemo: 52230440

ToBa e ocobeHo MoJsiesHo B KOMOMHALMSl ¢ HOBaTa BrpajieHa (pyHKUHMs vars (), KOSTO Bpblla pPevyHUK,
ChABPKALL BCHUKH JIOKAJHH NTPOMEHJIHUBH.

7.2. YeTteHe v nucaHe Ha dpannose

open() Bpblia ¢ailoB o06ekT object, U Hali-uecTo ce HW3MoOJ3Ba C JABa apryMeHTa:
‘open (Qaiiroso_ume, pexcum)’.

>>> f=open(’/tmp/workfile’, 'w’)
>>> print £
<open file ’/tmp/workfile’, mode ’'w’ at 80a0960>

[IbpBUAT apryMeHT e CUMBOJIEH HU3, ChIbprKall (akaoBOTO HMe. BTOpUAT apryMeHT e ApyTr CUMBOJIEH
HU3, CbABPKALL HAKOJKO 3HAKa, ONMUCBALLM HAauMHA, 0 KOMTO (alybT 1ie ObAe U3MOJ3BAH. pexcum MOXKe
na Obae ' r’, KoeTo 3HauH ue (alabT e 6bae caMo 3a yerene!, w’ e camo 3a nucane? (CT;LU,ECTByBaLLl
(aii; che CBIIOTO MMe Iie Obje HU3TPUT), U ’a’ oTBapa (ailna 3a no6aBsHe®. BcHUKM NaHHH, NMHCAHHU
BbB (paiiia, aBTOMAaTU4HO ce N0OaBsT B Kpas. ' r+’ oTBaps (ailja U 3a uyeTeHe U 3a NHcaHe. APryMeHTBT
pedxcum e He3a[bJKUTEJIeH; aKo ' r’ e TpomycHar, ToH ce moppasbupa.

Bbpxy Windows u Macintosh, npu6assineto Ha ’b’ B pexuma oTBaps (aina B ABoMueH? pexkuM,
Taka 4e CBILECTBYBAT CBLIO peXUMU Kato ’'rb’, "wb’, u ’'r+b’. Windows mpaBu passuka Mexny
TEKCTOBH Y ABOMYHHU (paiiyioBe; 3HALUTe 32 “Kpad Ha pel” B TEKCTOBHUTe (hailioBe aBTOMATHYHO JIEKO Ce
IIPOMEHST, KOraTo ce 4eraT WJM NUIIAT JaHHH. ToBa M3MeHeHHe “3al KyJucuTe” Ha JaHHHTE OT aiisia
e xy6aBo 3a ASCII TeKCTOBU (pailjioBe, HO Ille MOBpedH NBOWYHMUTe AaHHU Kato Te3n B JPEG wnmu “EXE’
(halioBeTe. Bbaere MHOTO BHUMATEHU TP M3MOJI3BAHETO HA BOWYEH PEXHUM, KOTaTO YeTeTe HJIM MHULIeTe
B TakuBa (paisose. (3aGesexere, e TOUHATa CeMaHTHKA Ha TEKCTOBMSI PexkMM BbpXy Macintosh sasucu
oT Jexaiiarta otnony C 6ubauoTeKa, KOATO ce M3I0J13Ba.)

7.2.1. Metogu Ha harinosute 06eKTH

3a ocraHajMTe TPUMEPH B Ta3H IJiaBa lile ce MpHeMa, ue Beue e cb3najeH (ailjioB 00ekT, HapeyeH f.
3a na yeTeTe ChAbpKaHWETO Ha (aiiy, usBukaite f.read(padmep), Taka ce MPOYUTA HIKAKBO KO-
JINYECTBO [aHHHU, KOUTO Ce BPBLUAT KATO CUMBOJIEH HM3. pa3mep € He3albJXKHUTeJEH YHCJIOB apryMeHT.
Koraro paamep e mporycHaT Wiy e oTpuuaresieH, e 6bje NPOUeTEHO U BbPHATO LSJIOTO ChAbpXKaHHE Ha

ot aur. read (6ea. npes.)
ot aur1. write (6ea. npes.)
ot anra. append (6ea. npes.)

1
2
3
4ot anra. binary (6es. npes.)
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taiina; Baw npobGsem e, ako (aiinbT € nBa MbTH MO-TOJSM OT TaMeTTa Ha MaluuHata Bu. B mporuBen
cJydyai lie ce MpoyeTaT U BbPHAT Hal-MHOTO padmep GaiiTa. AKo e NOCTHUTHAT Kpasi Ha ¢aiina, £.read()
1le BbpHE MpaseH cHMBoJeH Hu3 (7).

>>> f.read()
"ToBa e uenuaTr Qann.\012’
>>> f.read()

rrs

f.readline() mpouuTa eauH pex oT (aiiia; 3HaKBT 3a HOB pel (\n) e ocTaBeH Ha Kpasd Ha CHUM-

BOJIHUSI HU3, U € M3IMYyCHAT Ha IOCJeHHs Pel caMo ako (pal/bT He 3aBbpIIBA ChC 3HAK 3a HOB pex. ToBa
NIpaBU BbpHATaTa CTOMHOCT HEJBYCMUCJEHA. Axo f.readline() BbpHEe MpaseH CUMMBOJIEH HU3, TOraBa €
Ousl HOCTUTHAT Kpast Ha (paiiya. A mpaseH pen ce mpencTasst 4pe3 ' \n’, CHMBOJIEH HH3 ChIBPIKAIl CaMo
HOB pef.

>>> f.readline()

"ToBa e MmBPBUAT pen oT Qanma.\012’

>>> f.readline()

'BropusaT pen oT Qannal\0l2’

>>> f.readline()

rr

f.readlines() Bpblla CNHCHK, ChAbPXKAIL BCHUKHM DElOBE OT JaHHH BBB (aina. Ako e momaneH
He3aJbJ/KUTEJHUS NapaMeThbp Sizehint, ToraBa yeTe ToJKOBa GalToBe OT aiina U olle KOJKOTO e Heol-
XOOMMO, 32 la 3aBbPIUM pela, KaTO HaKpas Bpblla MoJaydyeHuTe pefose. ToBa yecTo ce M3I0J/3Ba 32 Ja ce
N03BOJIM e(DHKACHO YeTeHe Ha rojeMu (paijoBe pel MO pei, 6e3 MpU TOBA Ja Ce Hajara 3apexxjaHeTo Ha
uesadst (paits B maMeTTa. Bpbluar ce camo 3aBbpLIEHH PeloBe.

>>> f.readlines()
['ToBa e mbpBUAT pen oT Qarna.\012’, ’'Bropusar pen ot Qannmal\0l2’ ]

f.write(cumsosen_ru3) 3anucBa CbAbpKAHUETO HA CcuUMBOAEH_HU3 BBB (aiaa, Bpbllalku None.
>>> f.write(’Toea e npoba\n’)

f.tell() BpbLa LAJO YHUCJIO, KOETO AaBa TeKyllaTa MO3ULUS BbB (aiaa Ha QailjoBus 00eKT,
u3MepeHa B 6aliToBe OT Hauasno0ToO Ha (paiiia. 3a Aa MPOMeHUTe NO3ULUATA Ha (paloBUs 00EKT, U3I0J/3BalTe
‘f.seek(ommecmsarne, om_xoe)’ . [losuuusita e ©3UKC/IeHa OT HOOABSIHETO HA OMMecmsaHe KbM elHa
OTIpaBHA TOYKA; OTIpaBHATa TOYKa e u3bpaHa OT aprymeHTta om_xoe. [lpu croiiHoct 0 Ha om_koe ce
M3MepBa OT HadasoTo Ha (paiisia, mpu | ce u3mos3Ba Tekylara QaijoBa MO3WLHUS, U NPH 2 ce HU3MOJ3Ba
Kpas Ha (aiija KaTo OTIpaBHA TOYKA.

>>> f=open(’/tmp/workfile’, 'r+’)

>>> f.write(’0123456789%abcdef’)

>>> f.seek(5) # Orugu Ha 5-Tus 6auT BBLB Qanna
>>> f.read(1l)

I5I

>>> f.seek(-3, 2) # Orugu Ha 3-Tus b6aWT npegu kKpas

>>> f.read(1l)
Idl

Korato cBbpminte paborara cu ¢ mageH Qaila, usBukadte f.close(), 3a ma ro saTBopurte U 1a
0cBoGONMTE BCHUKH CHCTEMHHU pecypcH, 3aeTd oT oTBopeHus (aiisn. Cien usBukBaHeTo Ha f.close(),
BCUYKH ONMUTHU Ja Ce U3MoJ3Ba (hailioBUs 00eKT aBTOMaTUYHO Mponajar.

>>> f.close()
>>> f.read()
Traceback (innermost last):
File "<stdin>", line 1, in ?
ValueError: I/O operation on closed file

dailsoBUTe 06EKTH MMAaT HSIKOJKO NOMbJIHMTENHH MeTofa KaTo isatty() u truncate(), KouTo ca
no-psinko uanonssanu. KoHcynrupaiite ce ¢ Library Reference 3a nbaHo onucanue Ha aitnoBute 06€KTH.
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7.2.2. MopynbT pickle

CHMBOJIHUTE HH30BE MOTaT JIECHO 1a ObJAT 3alMUCBaHU U YeTeHH OT (pails. Uucaata M3UCKBAT MOBeye
ycunue, ThH KaTo MeToabT read () BpbIla CaMO CHMBOJIHA HH30Be, KOUTO OU TpsibBaJjo na 6baar mpena-
BaHU Ha (PYHKUHUHU KaTo string.atoi (), KoATO B3UMa CUMBOJIEH HU3 KaTo ' 123’ U Bpbllla UMUCJIOBATA
My ctoiiHocet 123. O6aue, ako UCKaTe 1A 3anasuTe MO-CJA0XKHH THUIOBE NAHHU KaTo CMUCHIH, PeUHULH, U
HWHCTaHIIMK Ha KJacoBe, HelllaTa CTaBaT MHOTO MO-CJOXKHH.

Bmecto na ce Hasara motpeOuTesIMTe TIOCTOSTHHO 1A IMHUIIAT W TECTBAT KOJA 32 3ala3BaHe Ha CJIOXKHHU
TUnoBe AaHHU, [IuTOH mpensara craHmapTeH MomayJ, HapeueH pickle. ToBa e ynuBUTeseH MOMYJ, KOUTO
B3MMa MOYTH BCEeKHU 00eKT Ha [IuToH (L[OpI/I HSIKOM (pOpPMHU Ha KOJ Ha [Tuton!), u ro NpeBpblIa B CUMBOJIHO
npejcTaBsHe; TO3H MNpPOLEC ce HapHuya MapuHosare®. PeKOHCTpyHpaHETO Ha 06eKT OT CHMBOJHOTO My
NpejcTaBsiHe ce Hapuua pazmapurosare. CUMBOJHUST HU3, MPeNCTaBsll 06eKTa MeXIy MapyuHOBAaHETO U
pasMaprHOBaHeTO, MOXKe Ja Objie 3amas3eH BbB (paky WM NaHHH, WK U3MIPAaTeH Mpe3 MPEKOBa BPB3Ka KbM
HSIKOSI OTJaJiedyeHa MallHuHa.

Axo umare 06eKT x, ¥ (haitsioB 006ekT £, KOHTO e GHJI OTBOPEH 3a MHCaHe, HAU-MPOCTHAT HAUMH 1A
MaprHoBaTe 00eKTa OTHEMa caMoO elMH pel KOI:

pickle.dump(x, f)

3a na paamMapuHOBaTe 00€KTa OTHOBO, ako £ e (pailjioB 06EKT OTBOPEH 3a MHUCAHE:

x = pickle.load(f)

(CblecTByBaT ¥ APYyrH BAPMAHTH, KOUTO Ce HU3MOJ3BAT IPU MAPMHOBAHETO HA MHOTO OOEKTH, UM KOra-
TO He XKeJlaeTe [1a 3alkCBaTe MapUHOBaHUTe NaHHHU BbB (aiiy. KoHcynThpaiite ce ¢ mbJHaTa JOKYMEHTaLKs
Ha pickle B Library Reference.)

pickle e CTaHIapTHHUAT HauMH 00eKTHTe Ha [IMTOH ;a MoraT na ObHAT 3amasBaH¥ M M3MOJN3BAHH
OTHOBO OT JAPYTHM MPOTPaMM MJIH OT APYrO H3M'bJHEHHe Ha Cblata nporpama. TeXHUYECKUsST TePMHH 3a
ToBa e ynopum o06ekt. [Tonexxe pickle e TOJKOBA LIMPOKO H3MON3BAH, MHOLO aBTOPH, KOWTO MMIIAT
pasuikpenusi 3a [IUTOH, ce cTapasT Aa OCHIYpsAT NMPABMJIHOTO MAapUHOBAHE W Pa3MapvHOBAaHE Ha HOBUTE
THMOBe AaHHU (Hamp. MaTpULK).

Sua anra. pickling (6ex. npes.)
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[ peLKU U U3KIOUEHHUS

Jlocera He e 06PBILAHO MHOTO BHUMaHMe Ha ChOOIIEHHSATA 3a TPELIKH, HO MOXKe OM CTe BHJEJ]H HAKOH
OT TSIX, aKo CcTe onmuTBasu npuMepute. ChbiecTByBar (MOHEe) 1Ba PasiMyHM BUIA TPEIIKH: CUHMAKMULHLL
epewxu (syntax errors) n uskawouenus (exceptions).

8.1. CMHTaKTUYHU rpeLlKu

CHHTaKTHUHHTE FpeliKH, NMO3HATH Ollle KaTo rpaMaTU4YHHU TpPELIKHU, ca MOxKe OW Hal-4eCTHSIT BU], Hp06-
JIEMH, KOUTO Cpellarte, JOKATO BCE Ollle U3ydyaBaTe [TuTtoH:

>>> while 1 print ’'Hello world’
File "<stdin>", line 1
while 1 print 'Hello world’

A

SyntaxError: invalid syntax

[paMaTHYHHUAT aHAIM3aTOp TOBTApsl 3acerHAaTHsl pel U M300p3sBa MaJjKa CTpeJsKa, coyella KbM Hai-
paHHaTa TOYKa B pela, KbIeTO e OTKPUTa rpelikara. [peikara e npuyuHeHa oT (WJM MOHE OTKpUTA 10)
3HaKa, npeduiecmsauy CTpejKata — B IIpUMepa, I'PelliKaTa € OTKPUTa B KJI04oBaTa IyMa print, Tbi Karto
npeay Hes JuncBat Asete Touku (‘:’). MsBenenu ca (paiiioBOTO MMe ¥ HOMEpa Ha pela, Taka ye a 3HaeTe
KbJle [a MorjeqHeTe B Caydad, 4e U3X0Oa HABA OT CKPHIIT.

8.2. UsknioueHus

Hopu Korato majieH ornepaTop WJW U3pa3 € CUHTAKTUYECKU BepeH, TOW MOxKe la MPeIU3BHUKA I'pellKa,
KOraTo Cce HalpaBH OMUT Ja Ce U3MbJHU. ['pelikuTe, OTKPUTH MO BpeMe Ha H3II'bJHEHHE Ce HapuyaT u3-
KAtO4eHuss U He ca 0e3yc/IoBHO (baTasHU: CKOpO lle pasbepeTe Kak [a M yNpaBJsiBaTe B NpPOrpaMuTe CH
Ha [lutoH. [loBeueTo u3k/loueHHs He ce oOpaboTBaT OT MpOrpaMuTe, Taka uye pesy/TaTbT Cce [10Ka3Ba B
CBOOLIEHHS 3a TpellKa:

>>> 10 * (1/0)
Traceback (innermost last):
File "<stdin>", line 1
ZeroDivisionError: integer division or modulo
>>> 4 + spam*3
Traceback (innermost last):
File "<stdin>", line 1
NameError: spam
>>> 127 4+ 2
Traceback (innermost last):
File "<stdin>", line 1
TypeError: illegal argument type for built-in operation

[locnenuuaT pex oT CHOOLIEHWETO 3a TpeliKa MOCoYBa KAaKBO ce e cayuuso. M3kiwodenusara 6u-
BaT OT pasJ/jHueH THI, U TUNBT € H3BeIeH KaTo 4YacT OT CBhOOIIeHHeTO: THIOBETE B IpUMepa ca
ZeroDivisionError, NameError u TypeError. CHUMBOJIHUAT HU3, U3BeIeH KaTo THI Ha HU3KJoue-
HUETO, € BrpaJieHOTO HMe Ha TOSIBUJIOTO Ce U3KJodeHHe. ToBa e BIPHO 32 BCUYKH BrpajeHH M3KJI0UeHHS,
HO He e HellpeMeHHO BSIpHO 3a Ae(PHHHpaHUTe OT MOTpebUTe s U3KJIIOUEHUS (MaKap ye e eJlHa IoJie3Ha KOH-
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BeHius1). CTaHIapTHUTE MMeHa Ha M3KJIOYeHHs ca BrpaleHH MaeHTU(hHUKaTopu (He ca 3amaseHd KJIOYOBH
JyMH).

Ocranajnara yact oT pefia e NOAPOGHOCT, YHETO ThJKYBaHE 3aBUCH OT THIA HA U3KJIOUEHHETO; HEHHOTO
3HaueHHe e 3aBUCHMO OT THIIA Ha HU3KIOUEHHETO.

[IpenxonHarta yacT OT CbOOIIEHUETO 32 IpellKa 0Ka3Ba KOHTEKCTA, B KOHTO ce e CJYYHJIO U3KJIOUeHH-
eTo, BbB (hopmaTa Ha oOpaTHO TpacHpaHe Ha cTeka. KaTo usjo T8 cbabpxa o6paTHO TpacHpaHe Ha CTeKa,
U36pOSIBAHKN PeLOoBeTe OT M3XOAHHUS KOI; TSl 06ade HsIMA Ja MOKaXke pelloBeTe, MPOYETEHH OT CTaHIAPTHUS
BXOJI.

Python Library Reference cbabpxa COUCHK HA BrpajeHUTe U3KJIOUYEHHS U TEXHUTE 3HAUYEHHUS.

8.3. ObpaboTKa Ha WU3KJIOUEHHUS

Bb3MoXHO e ma muileTe mporpamu, KOUTO Aa o6paboTBaT M3OpaHU H3KJOUeHHs. BuxTe cienBamius
npuMep, KOHUTO MoAKaHs nmoTpebuTess 3a BXOA, AOKATO He BbBele BaJUAHO LJ0 UHUCJIO, HO MO3BOJSBA Ha
notpebuTessl Aa NpeKbCHe Mporpamara ('-Ip€3 Control-C uaM KakBOTO TaM MOLAbpxKa OlepaluoHHaTa
cucTeMa). 3abesexere, ye NPUYUHEHOTO OT NOTpeOuTe/ s NPeKbCBaHe Ce CUTHANM3Upa upe3 NpPeAu3BHUKBA-
HETO Ha u3kiwyeHne KeyboardInterrupt.

>>> while 1:
try:
x = int(raw_input("Momns, BbBegeTe e€mHO uucio: "))
break
except ValueError:
print "Oma! Toea He fHeme BamUOHO UKUCIIO. ONUTaWTEe OTHOBO..."

OnepatopbT try paboTH KakKTo cjelBa.
— IIbpBo ce usnbaHsBa try kiaysama (oneparop(ure) Mexay KI04oBHTE IyMH try U except).

— AKo He Bb3HHKHE H3KJIIOYEHHE, except Kaay3ama ce NIPoIycKa W U3NbJHEHHeTO Ha olepaTropa try
NPHUKJIIOYBa.

— AKO Bb3HMKHE HM3KJIOYEHHE I10 BpeMe€ Ha U3IN'bJHEHHETO Ha try KJlay3aTa, OCTaHaJaTa 4acT OT KJla-
y3aTa ce MpoIrycka. ToraBa ako HEroBMSIT THI CbBMAaAa C HN3KJ/IIOYEHHWEeTO, Ha30BaHO CJiel KJlo4doBaTa
JyMa except, octaHajiaTa 4acT OT try KJjay3aTta ce Mpomycka, KJjaysaTa except Ce HU3NI'bJHABA, U
nocJie U3IMbJHEHHUETO MPOABJKABA CJIe[ Olepatopa try.

— AKo BB3HMKHe U3KJ/IOUeHHe, KOETO He ChBIajla ¢ M3KJIOUEHHETO, HA30BaHO B except kiaysara, TO ce
oJaBa Ha MO-BBHIIHKUTE try ONEepaTopH; ako He ce HaMepu KOH ja ro o6paboTH, ToBa e Heobpabo-
MeHO U3KAIoUeHUe ¥ U3IbJIHEHHETO CIHpa ChC ChOOLIeHHe MOTO0GHO Ha [OKa3aHHUTE MO-TOpe.

EnvH omeparop try Moxe na MpuUTe)kaBa MoBeue OT efHA except KJsaysa, 3a Ja ONpenesd pasidiyH{
rpynu Kopi 3a o06paboTKa Ha pasinyHuUTe u3KAodeHus. [loHe enHa oT rpynurte Kon 3a o6padoTka Iie
ce M3NbJHU. ['pynure 3a ob6paboTka MoraT ga o6pabOTBAT CaMO H3KJ/IOYEHHSITA, KOUTO ca Ce NOSBUJIN B
CbOTBeTHaTa try Ksaysa, HO He B JApyruTe rpynu 3a obpaboTka oT cbluus onepatop try. ExHa except
KJay3a MOXe [1a Ha30Be HAKOJKO H3KJIOUeHHs KaTo pasjiesieH ChbC 3aleTad CIUCHK, HalpuMep:

except (RuntimeError, TypeError, NameError):
pass

[locnennara except kmaysa Moxke na NMpONyCHe MMeHaTa Ha M3KJ/IOYEHHUSITA, 33 1A BaXKH 332 BCHUKH.
Wsnon3BaiiTe ToBa ¢ KpallHa Mpennas/jdBOCT, ThH KaTO MO TO3W HAUMWH € JIECHO Ja MacKupare peajsiHa
nporpaMHa rpemkal Moxere fa ro H3Mo/3BaTe CBILO 33 [Ja U3BeleTe ChOOLIEHHE 33 IPEliKa U IoCje
OTHOBO 12 NMpeIU3BUKATe M3KJIYeHHeTo (1aBalfikKi Bb3MOXKHOCT Ha M3BHKBALIMS KOJA ChILO Aa 006paboTH
U3KJIIOUEHHETO):
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import string, sys

try:
f = open(’/myfile.txt’)
s = f.readline()
i = int(string.strip(s))
except IOError, (errno, strerror):
print "I/O error(%s): %s" % (errno, strerror)

except ValueError:
print "Could not convert data to an integer."

except:
print "Unexpected error:", sys.exc_info()[0]
raise
KoHcTpykuusita try ... except NpuTexapa elHa HesalbJUKUTENHA else Kaaysa, Koato (ako a uma)

TpsiGBa na e cjen BCHUKM except kusaysu. MsmossBa ce 3a Kom, KoHTO TpsibBa Ja Ce H3MBJHH ako try
KJlay3aTa He MpeIu3BHKa H3KJoueHHe. Hanpumep:

for arg in sys.argv[l:]:

try:
f = open(arg, 'r’)

except IOError:
print ’'He mMmora pa oreBops’, arg

else:
print arg, ’'uma’, len(f.readlines()), ’'pepa’
f.close()

[To-no6pe e na usnon3Bate else Kjaaysa, OTKOJKOTO Aa 100aBsATe NOMbJHUTENEH KOI KbM try KJaysa-
ta. Taka nzbsreare cay4alHOTO NpPUXBallaHe Ha U3KJIOUYeHHe, KOeTO He e MPeqU3BUKaHO OT KoJa, 3allUTeH
B KOHCTYKUHSATa try ... except.

Korato BBb3HHKHEe H3KJ/IOYEHHE, TO MOXKe Ja MpHUTeKaBa NOMbJHHUTEIHA CTOHHOCT, H3BECTHA Olle KaTo
apeymenm Ha W3KJOYeHUHeTo. HaluuneTo M TUNBT Ha apryMeHTa 3aBUCAT OT THIA Ha W3KJOYeHHeTo. 3a
TUIOBE U3KJIIOUEeHUS, IPUTEXKABALLU apryMeHT, except KJjaysaTa Moxe [a ONpelesd efHa IPOMEHJIMBA CJel
uMeto (MM crMcbKa) Ha M3KawoueHHeTo(-aTa) 3a na MOJY4YH CTOHHOCTTA Ha apryMeHTa, KakTo CJefBa:

>>> try:
spam()
except NameError, x:
print 'umero’, x, ’'He e peduHUpaHO'

name spam undefined

Axo naneHo M3KJIOYEHMe NPUTEeXXaBa apryMeHT, Toi e u3BeleH B nocjenHarta yacT (“mogpobHoct”) Ha
CcboOLIeHNeTO 32 HeoOpaboTeHHU HU3KMI0YeHHUS.

Ipynata xom 3a o6paboTka Ha HU3K/JIHOYeHHe 06pabOTBa H3KJ/IOYEHHSITA He CaMO KOraTo Ce MOSIBSIT
HEerNoCpeICTBEHO B try KJjay3aTa, HO ChIIO U aKO Ce MOSIBAT BbTPe B U3BUKBAHUTE (DYHKLHHU (ILOpI/I HerHKO)
B try kJaaysara. Hanpumep:

>>> def this_fails():
x =1/0
>>> try:
this_fails()
except ZeroDivisionError, detail:
print ’'O6paborka Ha rpemka IO BpeMe Ha u3NbJiHeHue:’', detail

ObpaboTka Ha rpemka HO BpeMe Ha U3NbJHeHHe: integer division or modulo
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8.4. NpepusBrKBaHe Ha U3KJIOUEHUS

OneparopsT raise no3BoJsiBa Ha MpPOrpaMUcTa fa HAalpaBH TakKa, ye Jia Ce TOSIBH ONpefesieHo M3KJIIO-
yenue. Hanpumep:

>>> raise NameError, ’'HiThere’
Traceback (innermost last):

File "<stdin>", line 1
NameError: HiThere

H"prI/IHT APryMeHT Ha raise HasoBaBa H3KJIIOUEHHETO, KOETO cJelBa na Oble Ipearu3BHKaHO. Hesa-
OBJKUTEJHUAT BTOPU aPTYMEHT oOmpenesd apryMeHTa Ha U3KJ/JAYEHHUETO.

8.5. [ledpvHupaHu OT noTpebuTens U3KIOUYEHHUS

HporpaMHTe MOTaT Aa MNpuTexaBaT CBOU coOCTBEHHU U3KJIIOUEHHUsI, Ype3 MPUCBOsSIBAHE HA CUMBOJIEH HU3
Ha NPOMEHJIMBA UJIH 4pe3 Cb3AaBaHE Ha HOB KJdC U3KJIIOUEHHUS. HaanMep:

>>> class MyError:
def __ _init_(self, wvalue):
self.value = value
def _ str_ (self):
return ‘self.value’
>>> try:
raise MyError(2*2)
except MyError, e:
print ’‘IllosBu ce MOETO M3KJIOUEHME, CTOMHOCT:', e.value

[lossBM Ce MOeTO UIKJIOUeHUWe, CTOMHOCT: 4
>>> raise MyError, 1
Traceback (innermost last):
File "<stdin>", line 1
__main__ .MyError: 1

TakuBa M3KJIOUEHHs Ce H3M0J3BAT OT MHOIO CTAHAAPTHH MOAYJH 32 1a HOKJALBaT IPELIKH, KOHUTO
MoraT fia ce NOsIBAT B Je(UHUPAHHUTE OT TAX (QYHKLHH.
[ToBeue nHpopMaLus 3a KjaacoBeTe e npeacraBeHa B riasa 9, “Kiacose”.

8.6. [ledpyHMpaHe Ha NoYUCTBALLU OENCTBUS

OmnepatopsT try IpUTeXKaBa Olle efHa He3aAb/KUTENHA KJay3a, KOSTO € NIpefHa3HaueHa a fedruHupa
MOUMCTBAILX AEHCTBUS, KOUTO TPpsiOBa @ ce W3MbJHAT NPU BCUYKH MoJoKeHUs. Hanpumep:

>>> try:
raise KeyboardInterrupt
finally:
print ’'C6borom, casar!’

Cborom, cBaT!

Traceback (innermost last):
File "<stdin>", line 2

KeyboardInterrupt

Hanena finally kaaysa ce M3mbyHSBA HE3aBUCHMO JaJjd Ce e MOSIBUJIO M3KJIOUeHHe B try Kiaysara,
uiu He. Korato ce e MosiBHJIO M3KJ/IOUEHHe, TO Ce NMPEIU3BHKBA OTHOBO CJIEI H3M'bJHEHHETO Ha KjaysaTa
finally. Cpiio Taka, knaysarta finally ce usnbsHsiBa “Ha u3xoma”, KOraTo OmnepaTopbT try € HAMyCHAT upe3
ornepartop break uiau return.

[anen onepatop try Tps6Ba 1a NpUTEXKaBa HJM eIHA HJH MOBeye KJay3u except, UM efHA KJjay3a
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finally, Ho He u nBeTe 3aenHo.

8.6. [edwuHupaHe Ha NOUYUCTBALLM LEWCTBUSA
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Knacose

C MMHHMAJHO KOJMUYECTBO HOB CHHTAKCHC M CeMaHTHKa, MexaHu3MbT Ha [IuToH 3a ksacoe (classes)
J00aBst KJlacoBe KbM e3uka. Toil e cMec MeXIy MeXaHM3MHTe 3a KJjacoee, Hamupamy ce B C++ n Modula-
3. Twii kKaKTO U MpU MonyJauTe, KaacoBete B [IuToH He ciarat Ge3ycsoBHa Gapuepa Mexny HepUHULHUSATA
U noTpebuTess, a MO-CKOPO pa3uyuTaT Ha YUYTHBOCTTA Ha NOTpebHTeNss Na He “NIPOHHMKHE C B3JOM B [e-
¢unnuuaTa”. Hall-BaxxHUTe CBOMCTBA Ha KJ/acoBeTe ca 3ala3eHd B I'bJIHATA CH MOLL, TOECT: MEXaHU3MbT
3a nacsiensiBane (inheritance) Ha ksacoBe Mo3BOJISIBA HAKOJKO GA30BM KJ/aca, MOJYYEHHST KJac MOXkKe 1a
npunokpue (override) Bceku MeTON OT CBOsi 6A30B KJaC MJIM KJIACOBE, IaJleH METOI MOXKe J1a M3BUKBA METO[L
Ha 6a30B KJac ChC CbIIOTO uMe. OBEKTHTe MOraT 1a ChIbPKAT MPOU3BOJIHO KOJIHYeCcTBO YacTHH (private)
IaHHU.

B tepmunonorusta Ha C++, BCMUKH ujleHOBe Ha KJaca (BKIIOUMTENHO YJeHoBeTe-1aHHu') ca ny6auuru
(public), v Bewuku unenoBe-pyHkIuK® ca supmyainu (virtual). He cbluecTByBaT crielMasHi KOHCTPYKTO-
pu uiu pectpykropu. Kakro B Modula-3, He cbliecTBYBaT NpeKH HAYMHHU 32 00pbIIaHE KbM UJEHOBETE HA
00eKTa OT METOAUTE MY: METOLBT € NeKJapUpPaH C eKCIIMLUHUTEH MbPBH apryMeHT, NpeacTaBJ/siBall 00eKTa,
KOUTO Cce MpefoCcTaBsi UMIIMIMTHO ¢ U3BMKBaHeTo. Kakto B Smalltalk, camure knacose ca 06exTH, Makap
U B [I0-LIMPOK CMUCHJ Ha AyMara: B [IMHTOH BCUYKH TUNOBE NaHHHU ca 00ekTH. ToBa mpenocTaBs ceMaHTHKa
3a uMInopTHpaHe U npeuMeHyBaHe. Ho touno kakto B C++ uau Modula-3, BrpaseHuTe THmnose He Morar
Jla Cce W3MOJI3BAaT KaTo 6a30BH KJacoBe 3a pasIliHpeHHe oT noTpebutesns. Cbiio Taka, Kakto B Ct+ u 3a
pasmka ot Modula-3, moBeueTo BrpajieHu OnepaTopu CbC CleluaseH CHHTaKCHC (apUTMETHYHH OMepaTopH,
MOAMKCBaHe M MpouYKe) MoraT Aa Obaat npene@MHUpPaHH 3a HHCTAHIMKMTE Ha KJacoBe.

9.1. Hakonko noymu 3a TepMUHOMOMUNATa

[Topapu nuncara Ha obLIONpHeTa TEPMUHOMNOTHS, ¢ KOSITO 114 Ce FOBOPH 3a KJIacoBeTe, e yrnoTpedsBam
oT BpeMe Ha BpeMe Tepmutu oT Smalltalk u C++. (Bux Morba na ynorpeGsisam 1 Tepmunute Ha Modula-3,
TbU KaTo 00EKTHO-OpDUEHTHpaHATa CEMAHTHKa Ha TO3M €3UK e Mo-0/u3Ka 10 Ta3u Ha [IUTOH, OTKONKOTO
C++, HO MHCJIfl, Ue MaJsILlMHA YUTaTeJM BLoOLle ca 4yBaju 33 Hesl.)

Cpwo Taka, Tps6Ba jAa Npeaymnpensi, ye TYK CBLIECTBYBa TEPMHHOJOIMUHA KJOMKA 3a OOEKTHO-
OpHeHTHpaHHTe uuTaTesu: B [TUTOH, nymMaTa “06eKT” He 3HAUM 3a[bJ/KUTEIHO HHCTAaHLUS Ha Kaac. [Togo6Ho
Ha C*++ u Modula-3, u 3a pasauka ot Smalltalk, B [TUTOH He BCHUKH THIIOBE ca KJacOBe: OCHOBHHTE Brpa-
JIEHU THIIOBE KaTo LIeJIUTe YUCJIa U CIIUChLHUTE He Ca KJIacoBe, U IOPH He ca KJIaCOBe MaJIKO MO-eK30THUHHUTE
TUNOBe KaTo (aisoBere. Obaue, scuuku TUnoBe B [IUTOH criomesiAT HAKaKBa YacTHLa 00lla CeMaHTHKa,
KOSITO Ce OMHUCBa Haii-nobpe ¢ aymara “o6ekt”.

OGeKTHTe UMaT WHAMBMAYAJHOCT, H HSKOJKO pPasJidyHu MMeHa (B pasmuuHd obcerd) moraT ga Gbaar
CBBbP3BaHH KbM elMH U Cbll 00eKT. B fpyruTe e3uiy ToBa e Mo3HATO Kato nceBnoHuMusupane (aliasing).
OO6uKHOBEHO Ha NPbB Norye] To He e fobpe nouo B [Tnton. Obaue nceBIOHHMU3UPAHETO NPUTEXKABA €HH
(HapouHo Thpcen!) eeKT BbPXY ceMaHTHKaTa Ha Koaa Ha [IMTOH, MoBJIMYAiKH caiell cebe CH POMEHJIHBHTE
00eKTH KaTo CIHUCHUM, PEYHHLH, U TI0OBEUYETO THIIOBE, NPEACTABSIINA HIKAKBU €IWHULH U3BBH Iporpamara
(cbaitope, mposopuy, ¥ npouue). ToBa 0GUKHOBEHO € NPeAMMCTBO 32 IpOrpaMara, ThH KaTo ICEeBIOHMMHUTE
B HSIKOM OTHOLLUEHHS Ce IbpPKaT KaTo yKaszaresau. Hanpumep, npenaBaHeTo Ha 0OeKT € eBTHUHO, ThH KaTo Ha
HUBO peasiM3aliusi ce MpefaBa caMo ykasartes. M ako nageHa QyHKUUS H3MeHH o0eKTa, KOHTO M e MonaleH
KaTo apryMeHT, U3BHKBAIUAT llle BUAM MPOMSHATA — TOBA MpeMaxBa HeOOXOAMMOCTTA OT [Ba Pa3JUYHH
MeXaHH3Ma 3a NpefaBaHe Ha rmapaMeTpu KakTo B [lackai.

lHapl/I‘{aHI/I no-uecto “nosera”. (6ea. npes.)
2yapuuany no-uecto “meronu”. (6es. npes.)
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9.2. Obcerun v npoctpaHcTBa Ha UMeHaTta B [1TOH

[Ipeny na ce 3amo3HaeM ¢ KJjacoBeTe, Tpsi6Ba MbpBO Aa By Kaxa Hemlo 3a mpaBusiata 3a obcer Ha
[TutoH. JleprHULMHMTe Ha KJacoBe MPaBAT HSKOJKO M3KYCHM TPHUKa C NPOCTPAHCTBATa Ha HMeHaTa, U
TpsiOBa [a 3HaeTe Kak paboTAT obcerute M NPOCTpPaHCTBATa Ha MMeHaTa, 3a Ja pasdepeTe Hal'bJIHO KaKBO
cTaBa. Mexay Opyroto, Mo3HaHUATa BBPXY TO3H BBIPOC Ca MOJE3HH 33 BCEKH HalpeIHas NPOrpaMUCT Ha
[TuToH.

Heka 3anounem ¢ HSIKOJIKO Ae(DUHHULIMH.

Ipocmpancmeo na umenama (namespace) e efHa acoumanusi Ha uMeHa KbM 06ekTH. [ToBeueTo mpoc-
TPaHCTBa Ha MMeHaTa B MOMEHTa ca peaJH3HpaHH KaTo pedHHUHM Ha [IUTOH, HO TOBa OOMKHOBEHO He e
3a0e/1eKMMO 10 HHKaKbB HauMH (¢ M3KJI0YeHHe Ha MPOU3BOAUTENHOCTTA), U MOXKe [a ce MPOMEeHH 3a B
Obaeme. [IpuMepu 3a MPOCTpPaHCTBA Ha MMEHATa Ca: MHOXECTBOTO OT BrpajaeHH WMeHa ((QyHKLHMH KaTo
abs (), BrpajeHuTe UMeHa Ha U3KJOYeHus:, [obasHUTe UMeHa B JaJileH MOAYJI, U JIOKaJHUTe HUMeHa B 1a-
JIeHO M3BHMKBaHe Ha (YHKIUS. B TO3M CMMCBJ, MHOXKECTBOTO OT aTpUOYTH Ha AaleH 00eKT ChLI0 (hopMUpa
NPOCTPAHCTBO Ha MMeHaTa. BaxKHOTO Helllo, KoeTo TpsiOBa fa ce 3Hae 3a MPOCTPAHCTBATa Ha HMeHara e, ue
HsIMa abCoJIIOTHO HUKAaKBO OTHOLIEHHE MeXJy HMeHaTa B pa3/HyHHTe NPOCTPAHCTBa OT MMeHa. Hampumep,
NBa pa3JM4YHMA MOAyJia MOTaT eIHOBpPeMeHHO fna AedUHHpAT PyHKUMS “maximize”, 6e3 ma mpenu3BHKAT
00bpKBaHe — MOTpeOUTeNUTe Ha MOAYJIUTEe TPsOBa Ja CJI0XKaT UMeTO Ha MOAyJa Npeiu UMeTO Ha (PYyHKIU-
ATa.

Mexny npyroro, usnosnssaM aymara ampubym 3a BCSIKO UMe, KOETO ce YIoTpebsiBa cjef TOYKa —
HanpuMmep, B H3pasa z.real, real e atpubyT Ha obekra z. CTporo KasaHo, OOpbBLIEHHATA KbM HMeHa
B MOLYJH ca 0OpBlLIeHHsI KbM aTpHUOyTH — B H3pa3a modname.funcname, modname e 00eKT OT THI
monys, a funcname e Heros aTpubyT. B To3u ciyuail ce nosydyaBa Ipsika acoLMallMs MexXAy aTpuOyTUTe
Ha MOJy/1a U roGa/HuTe MMeHa, NeHHUPAaHU B MOAYJa: Te CTOAeNST eHO U ChILO NPOCTPaHCTBO!>

ATpubyTiTe OGHBAT CaMO 3a UETEHEe HJIK U 3a MKcaHe. BbB BTOPUAT cayda ca Bb3MOXHH NPUCBOSIBAHHUS
Ha aTpubyTH. B aTpubyTrTe Ha MOLyJHMTe MOXKe 1A ce Mulle: HanpuMmep ‘modname.the answer = 42’
ATpubyTHTE, B KOUTO MOXKe Ja ce MHLe, MOraT ChLO0 1a 6BbJAT U3TPUTH C onepatopa del, HampuMep: ‘del
modname .the_answer’.

[IpocTpaHcTBaTa HAa MMeHaTa Ce Ch3[aBaT B Pa3jHUYHM MOMEHTH M MMaT pasJuueH KHBOT. [IpocTpaH-
CTBOTO Ha MMeHaTa, ChAbPXKAILO BrpafieHUTe HMeHa, Ce Cbh3/1aBa, KOraTto ce CTapTHpa MHTeprperaTopa Ha
ITuToH, M HUKoOra He ce u3TpuBa. [IpocTpaHcTBO Ha r06a/JHUTE MMeHa 3a JajfileH MOAYJ ce Ch3/aBa, KOraTo
ce MpoyuTa AeUHULUATA HAa MOAYJa; OOMKHOBEHO NPOCTPAHCTBATa Ha MMeHaTta 3a MOAYJIH OCTaBaT LOKAaTO
WHTepripeTaTopa He HamycHe. OnepaTopuTe, U3MbJHEHN B Hali-BUCOKOTO HUBO Ha M3BUKBaHEe Ha MHTepIIpe-
TaToOpa, He3aBUCUMO JaJ/IM Ca 4YeTeHH OT CKPUNT (paiyl WM MHTEPAKTHBHO, Ce CUMTAT 3a 4YacT OT MOAYJa,
HapeyeH _ main_ , Taka uye Te WMaT CBOe NMPOCTPAHCTBO Ha riobanuute umeHa. (B meficTButesnnoct
BrpaJeHUTe UMEHa CHILO KUBEAT B MOAYJ; TOH e HapeyeH _builtin_.)

[IpocTpaHcTBOTO Ha JIOKaJHUTE UMeHa 3a JafeHa (PyHKLHMS ce Chb3[aBa, KOraTo ce U3BHKBa (DYHKLHSATA,
U Ce U3TPHUBA KOraTo (DYHKIUSATA Ce BbPHE WJIM NpeJM3BHKa U3KJ/I0UeHHe, KOeTO He € 00paboTeHO B PAMKUTE
Ha QyukuusTa. (B pefictutentoct, “3abpaBsiHe” 61 GHJIO M0-100BP HAUKMH [a Ce ONHILE KAKBO B ChIIHOCT
ce cayuBa.) PasGupa ce, BCSIKO OT PEKYyPCHBHMTE M3BHUKBAHMS MPUTEXKABA CBOE COOCTBEHO MPOCTPAHCTBO
Ha JIOKaJHHUTe MMeHa.

O6cee e TEKCTOBUAIT PETHOH B efiHA mporpama Ha [TUTOH, KbIeTO HaleHO NPOCTPAHCTBO HA MMeHaTa e
npsiko pocThhHo. “IIpsKo mocTBIHO” TyK O3HAuaBa, ue MPHU HeolpelesieHO oOpblieHHe KbM HMe ce IpaBH
OIUT [ Ce OTKPHE HMETO B TOBA MPOCTPAHCTBO HAa HMeHATa.

Makap ue o6cerure ca onpefesieHd CTaTUYHO, Te ce M3M043BaT AMHAMHU4HO. [To BCsKO BpeMe Ha U3M'bJl-
HEHMETO Ce M3I0JI3BaT TOYHO TPU BJIOXKEHH obcera (ToecT, TOYHO TP MPOCTPAHCTBA HA MMEHATa Ca MPSIKO
JOCTBIIHK): Hal-BBTPEIIHUAT 0OGCEr, NPeTbPCBaH MbPBH, ChAbPXKA JoKaiHHTe MMeHa. CpennHusT obcer,
NpeTbpCBaH BTOPH, ChIAbPXKA [VIOGANHUTE UMEHa Ha TeKyliust Moy, M Haii-BbHIIHUAT o6cer (mpeTbpeBaH
MocJIelleH) e MPOCTPAHCTBOTO HAa MMeHAaTa, ChIbPKAIl0 BrpaleHUTe HMeHa.

OGHMKHOBEHO, JIOKAJHHUAT 00CEr ce OTHACS 3a JOKAJHUTe HMeHa Ha (TeKcTyasHo) Tekyuiata (yHKIHUS.
M3BbH (QyHKLUUTE, JOKAJHUAT O0OCer ce OTHAacd 3a ChLIOTO NPOCTPAHCTBO Ha MMeHaTa KaTo IJ00aJsHus
o0cer: NPOCTPAHCTBOTO Ha HMeHarta 3a MoayJa. JlerUHULMNUTe HA KJacoBe MoJarar olle eaHo POCTPaHCTBO
Ha MMeHaTa B JIOKaJHHUs oOcCer.

BaxHo e a ce cxBaHe, ye o6cernTe ca olpeesieHH TeKCTyalHo: [MoO0aJHUAT 00Cer Ha fajfeHa (hyHKLHS,

3 C uskmouenve Ha enHo Hemo. OGEKTMTe OT THI MOJYJ NpPHTEKaBaT TaeH aTpHOYT caMo 3a ueTeHe, HapedeH _ dict_
KOWTO BBbpIla PeYHHKA, U3MOJ3BAH 3a la Ce peajH3Hpa NPOCTPAHCTBOTO HAa MMeHaTa Ha MoayJsa; uMeto ___dict__ e atpubyT, a He
rio6anHo uMe. OueBHAHO, H3MOJ3BAHETO MY HapyllaBa aOCTPaKLMSATA Ha peaju3alysita Ha NPOCTPAHCTBOTO HA MMeHaTa U TpsibBa aa
ObJle OrpaHHYEHO CaMo [0 TAKMBa Hellla Kato Ae6brepy 3a ayTOICHS.
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nedrHUpaHa B AaleH MOAYJ e NPOCTPAHCTBOTO HAa MMeHaTa 3a MOAy/a, 6e3 3HayeHHe OT Kble WU 4pe3
KaKbB MCEBIOHUM e u3BHMKaHa (yHKuusara. OT gpyra crpaHa, AEHCTBUTENHOTO IMpPeThbpCBaHe 32 HMeHa
Ce U3BBPIIBA AWHAMHUYHO, N0 BpEMe Ha M3Mb/JAHEeHHe — obaue, Ne(UHHULMSATA HAa e€3HKa Ce pa3BHBa IO
MOCOKA Ha CTAaTHYHOTO NpeobpasyBaHe Ha MMeHAaTa, 10 BpeMe Ha ‘KOMIMJHpaHe”, TaKa 4ye He pasuuTaiTe
Ha IHHAMHYHOTO npeobpasyBaHe Ha uMenata! (Ha npakTvka, JOKajHUTE IPOMEHJIMBH Beue Ce ONpenessiT
CTaTHYHO.)

Oco6en yanbm Ha [IuToH e, Ye MpUCBOsSIBAaHUSTA BUHArW OTHBAT B Hal-BbTpewHus obcer. [IpucBosiBa-
HUSITA HE KOTHPAT JaHHH — Te TPOCTO CBBP3BAT HMeHa KbM 00eKTH. ChIIOTO € BAPHO W 338 U3TPHUBAHUSATA:
oneparopbT ‘del x’ mpeMaxBa Bpb3kaTa Ha X OT MPOCTPAHCTBOTO Ha HMMeHAaTa, KbM KOETO Ce OTHACs
JIoKaJHUs obcer. BCebIIHOCT BCHUKM OMepaLly, KOUTO BbBeXIAT HOBU MMeEHA, U3I0JI3BAT JIOKAJMHUS 00CET:
B 4aCTHOCT, UMIOPTHUPALIHUTE ONEPATOPU U Ne(UHULHHUTE HAa (PYHKLUHM CBBP3BAT MMETO Ha MOAYJaA HJH
GyHkumATa KbM JoKanHus obcer. (OnepaTopbT global Moke na Oble H3MON3BaH, 3a la Ce yKaxe, ye
onpejie/leHH MPOMEHJMBH NpeduBaBaT B ro6a HUs 00Cer.)

9.3. lNpbe Nornep BbXy Knacosete

Kanacosete BBBEXKIAT CbBCEM MaJIKO HOB CUHTAKCUC, TPU HOBU TUIlA O6eKTI/I, K MaJIKO HOBA CEMAHTHKA.

9.3.1. CuHTakcuc Ha geduHULMATA Ha Knac

Haii-mpocrara ¢opMa Ha meUHHLHKA Ha KJac H3I/IeK1a Taka:

class ClassName:
<omepaTop-1>

<omnepaTop—-N>

JlebvHULMHTE Ha KJacoBe, MOA0OHO Ha AepuHULMKUTe HA GyHKuMK (onepatopu def), Tpsi6Ba aa Gbaat
U3II'bJHEHH Tpeiy Ja MMaT KaKBOTO M ja Ouso BbafeicTBhe. (Bb3MOXXHO € 1a pasnofoxuTe AeHHULHS
Ha KJac B PasKJOHEHHETO Ha fafieH omnepatop if, MM BbTPe BbB (DYHKLMS.)

Ha npakruka, onepatoprte BbTpe B Ne(pUHULHKS HA Kjac OOMKHOBEHO Ile ObAaT Ae(UHHUIMM HA (YyH-
KIIMH, HO Ca MO3BOJIEHW W JPYyTH ONEPaTOpH, KOETO MOHSKOra € IMOoJe3HO, HO 3a TOBA — IMO0-KbCHO. ledu-
HULIMKTE Ha (YHKUHMH BBTPE B JAafieH Kjac OOMKHOBEHO MMaT ocobeHa (opmMa Ha CIIHUCHK Ha apryMeHTH,
NPOAMKTYBaHAa OT KOHBEHLUUTE 32 U3BUKBaHe HA METOAU — OTHOBO, TOBA Ille Obje 0OSCHEHO MO-KbCHO.

Korato ce BbBene meUHMLMS Ha KJac, ce Chb3[aBa HOBO MPOCTPAHCTBO HA MMEHAaTa, U TO Ce H3IMOJ-
3Ba Karo JokajeH obcer. Taka, BCHUYKH NPUCBOSIBAHHS KbM JIOKaJHH NMPOMEHJHBU OTHBAT B TOBa HOBO
NPOCTPAHCTBO Ha MMeHaTa. B yacTHocT, neUHHLMHUTE Ha (PYHKIHS Ce CBBP3BAT TYK C MMETO HA HOBara
(hyHKLIHSA.

KoraTo geuHMLMATA HA KJac ce HalycHe HOpMaJ/HO (IIpes Kpasi cu), Torasa e Ch3iafeH Kiac obexm
(class object). Tlo cbluecTBO TOBa € OOBMBKA OKOJIO ChAbDXKAHHETO Ha IIPOCTPAHCTBOTO HA HMeHaTa,
Cb3[aleHO OT Ae(pMHHULMSATA HA KJaca; llle HayyuM I[oBede 3a KJac 00eKTHTe B cJje[BallaTa MOAI/aBa.
[TepBOHaYaAHUAT JOKasieH o6cer (To3H, KoOMHTO e 6HJ B AeHCTBHE TOYHO npeau BbBeXJIaHETO Ha Ae(HUHHU-
LIMMTE Ha KJaca) e Bb3CTaHOBEH, M KJaC 0GEKTHT Ce CBbP3Ba TYK C HMETO Ha KJaca, AafeHO B 3araBHETO
Ha AepuHULMATA Ha Kaaca (ClassName B mpumepa).

9.3.2. Knac obekTH

Knac obekTute mopabpKaTt ABa BHOA OMepaldu: OOPBIIEHUS KbM aTpubyTu (attribute references) u
ch3naBaHe Ha nHcTaHuuu (instantiation).

Obpowenuasma Kom ampubymu WU3NO3BAT CTAHAAPTHHS CHHTAKCHC, yNOoTpebsBaH 32 BCHYKH 0Opbllle-
HUSl KbM aTpubyTH B [IuToH — obekT.ume. Banuauu umeHa Ha aTpubyTH ca BCUYKH OHE3H, KOUTO ca ce
HaMHpaJ/y B MPOCTPAHCTBOTO Ha MMeHaTa Ha KJjaca, KoraTo KJjac o0eKThT e OWJ ch3naneH. Taka ue ako
ne(UHHLHKSATA Ha KJaca e H3IViexana Mo TO3W HadyuH,
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class MyClass:
"EOUH IPOCT IIPHUMEpeH Kjac"
i = 12345
def f(x):
return ’'mxkembe uopba’

To MyClass.i n MyClass.f ca BaquaHU OOpBILEHHS KbM aTpUOyTH, KOUTO CHOTBETHO BPBLUAT L5170
YUCJIO U 00EKT OT THUI MeToA. ATpHOYTHUTe Ha KJacoBeTe ChIIO MOraT Aa ObIaT MPUCBOSIBAHH, TaKa ue MO-
JKeTe Ja IPOMeHHTe CTOHHOCTTa Ha MyClass. i upe3 npucBosiBaHe. (_doc_ CBIIO € BaJHIeH aTpubyT,
KOHTO BpbILA NOKYMEHTALHOHHUS CHUMBOJIEH HH3, NPUHAAJexall Ha KJjaca: "EOMH NOPOCT NIPUMEPEH
xmnac").

[Tpu cw3dasaremo Ha uxcmarnyus HA KJaac ce W3MOJ3Ba HOoTaluusTata Ha QpyHkuus. [Ipocto cu npen-
CTaBeTe, ue KJjac o6eKTbT e (yHKIMs Oe3 mapaMeTpd, KOSITO Bpblla HOBAa WHCTAHLHMS Ha Kjaca. Taka
HamnpumMmep, (n3monsBaiiku TOpHHUS KJ1ac):

x = MyClass()

Ce Cbh3[aBa HOBA UMCMAHYUA HA KJaca U TPUCBOSIBA TO3H OOEKT KbM JIOKAJHATA MPOMEH/IMBA X.
OnepauusaTta 3a cb3JaBaHe Ha MHCTaHLMs (“M3BMKBaHETO” Ha Kjac 06eKT) cbhb3jasa NpaseH o6ekT. 3a
NpelIoyUTaHHe € [I0BeYeTOo KIacoBe J1a Cb3AaBaT 00eKTH B ONpeeseH0 HadalHO CbCTOSIHHE. 3aTOBA KJIachT
MoXe 1a Ae(UHHpa cllelMajieH MeTo, HapeyeH __init (), HampuMmep Taka:
def _ init_(self):
self.data = []

Koraro nanen knac nedunupa mMeton _ init_ (), ToraBa mpu cb3gaBaHETO Ha MHCTAHLMSITA aBTO-
MaTHUHO Ce M3BHKBA ___init__ () 3a HOBOCh3[aZeHaTa WHCTAHIHUSI HA KJjaca. Taka B TO3U MPUMep, elHA
HOBa, MHULHMAJMW3UPAHA HHCTAHLUS MOXe fa Oble MoJydeHa ypes:

x = MyClass()

Pasbupa ce, 3a mo-rossiMa I'bBKaBOCT MeTOABT __ init_ () Moxe jga uMa aprymMeHTH. B To3u
cJaydyall apryMeHTUTe, MOAAJeHW Ha oleparopa 3a Cb3/laBaHe Ha MHCTAHLHMS Ha KJjaca, ce NpelaBaT Ha
__init_ (). Hanmpumep:

>>> 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)

9.3.3. Ob6eKkTU-UHCTaHL MWK

KakBo MoxeM 1a npaBuM ¢ o6ekTuTe-uHcTaHuuu (instance objects)? EnuncTBenHTe omepauuu, pasou-
paemu 3a TsiX, ca 00pblIeHHATa KbM aTpubyTu. ChllecTByBaT IBa BHIA BaJWIHU HMeHa Ha aTpuOyTH.
[TbpeuTe a3 Hapuuam ampubymu-Oannu (data attributes). Te cbOTBETCTBAT Ha “NPOMEHJIMBUTE Ha
uHctanuusita” B Smalltalk, u Ha “unenoBere nanuu” B Ct+. ATpubyTHTe-IaHHU HIMA HYXK[1a 1a Ce AeKJa-
pYpar; nogo6HO Ha JIOKAJHUTE MPOMEHJHUBH, Te Ce PaXKAAT 3a XKHUBOT, KOraTo 3a MbPBU MI'bT UM Ce NPUCBOSIBA
croiiHocT. Hanpumep, ako x e uHcTaHuusTa Ha MyClass, cb3faeHa Nno-rope, CaedBalIUAT (parMeHT KoJ
Ile U3Bele CTOWHOCTTA 16, 6e3 fa moBele 0 TpacHpaHe Ha CTeKa:
x.counter = 1
while x.counter < 10:
x.counter = x.counter * 2
print x.counter
del x.counter

Bropust Bun o6pblieHust KbM aTpubyTH, pa3bupaeMu oT 06eKTUTe-UHCTAHIUN ca memodume. MeTonbT
e (QyHKLKs, KOATO “NpuHannexu Ha” naneH o6ekt. (B [TuToH, TepMUHBT “MeTon” He € XapaKTepeH eIMHCT-

56 lnasa 9. Knacose



BEHO 32 MHCTAHLMHUTE Ha KJacoBe — JAPYTH TUIIOBe 06eKTH ChLIO MOraT Aa NpuTexxasat Metond. Hanpumep
00eKTHTE OT THUI CIHCHK MPHUTEXKABaT METOAH, HapeyeHH append, insert, remove, sort u mpoune. Bece mak
M0-J0Jy 1e U3TO0JI3BaMe TepMHUHA “MeTol” HU3KJIUHUTENHO B CMHCHJ Ha METOAM Ha O0EKTH-HHCTAaHLHUH Ha
KJ1acOBe, OCBEH aKO M3PUYHO He € MOCOUYeHO APYTo.)

BanupHute nMeHa Ha MeTOOU 3a NafeH OO0eKT-MHCTAHLUS 3aBUCAT OT HeroBus kJjac. [lo medunuuus,
BCHUKM aTPUOYTH Ha eMH KJjac, KOuTo ca (1evHHpaHu OT MoTpebuTessi) 06EKTH OT THIN (YHLKHS, 1e-
(hbUHUpAT CHOTBETHUTE METOAM HAa WHCTAHLHHTE Ha Kjaaca. Taka uye B Hallus NpuMmep, x.f e BajuaHO
o6pblleHre KbM MeTol, ThH Kato MyClass. f e ¢yHKuus, a x.1 He e, Tbil Kato MyClass.1 He e. Ho
x.f He e cburoro Kato MyClass.f — 1o e obexm om mun memoo, a He 00eKT OT THUN (HYHKLHS.

9.3.4. ObekTH OT TMN MeTox

OO6HNKHOBEHO METOJ Ce BHKA HElOoCPEJICTBEHO, HalpHUMep:
x.£()

B Hamwsa npumep TOH lie BbpHE CUMBOJHHSA HU3 ’'mkembe uopba’. Bce mak, He e 3aQb/KUTENHO
MeTOABT A2 Ce U3BHMKBA BefHara: x.f e oOekT OT TUI MeTOA, U Moxe Ja Obje 3ala3eH HacTpaHa, 3a Aa
6ble U3BMKAH HSIKBbIE MO-KbcHO. Hampumep:

xf = x.f
while 1:
print xf()

e NPOABJKY 1A U3Bexna ‘mxembe uopba’, oKaTo NoHAe Kpasi Ha CBeTa.

KakBo TouHO ce ciydBa, KoraTo e usBvkaH Meton? Moxke 61 cre 3abensizanu, ye x . £ () Oelle n3BUKaH
no-rope 6e3 apryMeHT, BbIIpeKH de NeuHHLMATA Ha (QyHKUUsATA 332 £ onpenens enuH apryMmeHT. Kakso
ce e cayuuso ¢ aprymeHta? Cbc curypHocT [TUTOH mpenn3BHKBa H3KJIOUYEHHe, KOrato AafeHa (yHKLHS,
W3MCKBalla apryMeHT, ce HM3BHKaBa 0e3 apryMeHTH — JOpPM KOraTo apryMeHTBT B [eHCTBUTEJHOCT He ce
M3I10JI3Ba 32 HUIIO...

BebmnocT Moxe 61 CTe OTraTHajsd OTTOBOpa: OCOOEHOTO HA METOAMTE e, ue 00eKTBT ce INpenaBa
KaTo M'bPBHU apryMeHT Ha (pyHKuMATA. B Hamus npuMep M3BHMKBaHeTOo Ha xX.f() € TOYeH eKBHBaJeHT
Ha MyClass. f(x). 300110, U3BUKBAaHETO HAa METOJ CbHC CIHUCHK OT 7 apryMeHTa € eKBHUBAJEHTHO Ha
W3BHKBaHe Ha CbOTBeTHaTa (PYHKLHS CbC CINHUCBK OT apryMeHTH, B KOHWTO NpeAd NbPBUS apryMeHT e
nob6aBeH 00eKTa Ha MeTofa.

Ako Bce olle He pazbupare Kak pabOTAT METOAUTe, TOraBa €UH TOIJel BbPXY peaqu3alusta Moxe
6u 1e nssicHu Bbripoca. Korato ce Hanpasu oOpblieHHe KbM aTpubyT Ha WHCTAHLMS, KOUTO He € aTpubyT-
[IaHHH, TOTaBa Ce TBPCH Kjaca My. AKO MMeTO O3HayaBa BajuIeH aTpPUOyT HA KJac, KOHTO aTpubyT e
00EKT OT THN (yHKLHsI, TOraBa Ce Cb3laBa 00EKT OT THI MeTOJ Ype3 nakeTHpaHe Ha (ykasartenu KbM)
00eKTa-MHCTaHLHUA U TOKY-10 HaMepeHHAT 00eKT OT THUN (PYHKLHs B elAWH abCTpakTeH 00eKT — TOBa €
06eKTHT OT TUN MeToA. Korato o6eKThT OT THUIl METOJ Ce HU3BHKA ChC CIUCHK OT apryMeHTH, TOH OTHOBO
Ce pasnakeTHpa M Ce MOCTPOsiBA HOB CMHUCHK OT apryMeHTH ¢ 00eKTa MHCTaHLHUS U IbPBOHAYANHHS CIHUCHK
OT apryMeHTH.

9.4. HaxBbpnsiHu 6enexxku

[Moxe 61 TpsiGBa Ja ce pasnoJoxkaT I0-BHUMATEJHO. .. |

AtpubyTHTe-1aHHU NPUIOKPHBAT aTPUOYTUTE-METOAM ChC ChLIOTO HMe; 3a 1a M3berHere c/ydaiiHHTe
KOH(DJIMKTH C HMeHaTa, KOMTO MOraT la MOPOAAT TPYAHH 3a OTKPHMBAHe I'PelKH B TOJeMM MPOrpaMH, pa-
3yMHO € J1a U310/I3BaTe HAKAKbB BHJ KOHBEHIIHs, KOATO HAMaJsiBa BEPOATHOCTA OT KOH(JIMKTH, HAalpHMep,
3amoyBaiiTe ¢ IMaBHa OyKBa MMeHAaTa Ha MeTONMTE, 3aloYBaiiTe WMeHaTa Ha aTPUOYTHTe-IaHHH C KPaThK
YHHKaJIeH CUMBOJieH Hu3 (MoxKe GU I0JIHA uepTa), MM U3I0/13BaiTe I1aro/d 32 MeTOAUTE U ChLIeCTBUTENHH
3a aTpubyTHTe-1aHHH.

KbM aTpubyTuTe-1aHHK MOrat Aa ce 06pbIaT MeTOIH, ChII0 KaKTO U 0GMKHOBEHH notpedutenu (“kiu-
entu”) Ha ob6ekTa. C IPYrH AyMHM, K/JacoBeTe He Ca IMOJIe3HH 3a peajHu3upaHe Ha UMCTO aBCTPAKTHH THIIOBE
nauuu. Bebinoct Humo B [THTOH He MpaBH BH3MOXKHO MPHHYAMTENTHOTO CKPMBAHE Ha JaHHM — BCHYKO €
BbOpoc Ha KoHBeHuus. (OT gpyra crpaHa, peanusauusta Ha [1MTOH, HanucaHa Ha C, MOXe HAaI'bJHO Aa
CKpHe MOAPOGHOCTHTE Ha pealu3alluaTa U Ja KOHTPOJHPA AOCTbIA A0 AafeH 006eKT, aKo e HeoGXOLUMO;
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TOBAa MOXe J1a Ce H3M0JI3Ba OT pasuikupenusita Ha [1uToH, Hanucanu Ha C.)

KnvenTute 61 Tps6Bajo Ja U3MOMN3BAT aTPUOYTHTE-NAaHHW BHUMATEJNHO — KJHMEHTHTE MOraT jaa o00bp-
KaT TUIOBETE, MONABPXKAHH OT METOAMTE, CTHIBAUKHU BBPXY TeXHHTe aTpUOyTH-NaHHU. 3abesexeTe, ue
KJIMEHTHUTE MOTaT “Ha CBOs IMaBa” na A00aBAT aTpuOyTH-IaHHU KbM O00EKTH-WHCTaHLMHU, 6e3 1a 3acerHar
BaJMIHOCTTA Ha METOAMTE, CTUra Aa ce M30ArBaT KOHMJIUKTHTE C MMeHa — M TYK e[Ha KOHBEHLUS 3a
UMEeHyBaHe TYK Lie CIeCTH MHOrO I1aBo6oJHS.

B paMKuTe Ha MeTOAMTE He ChIIEeCTBYBAa KPAaThK HAauMH 3a OOpbIIEHHE KbM aTpubyTuTe-faHHu (uM/u
npyru metopu!). Hamupam, ye ToBa JeACTBUTENHO yBeJMYaBa YETHMOCTTA Ha METONMTE: HMA BEPOSTHOCT
na oObpKaTe JIOKAJHHUTE TPOMEHJIMBY U POMEHJIMBUTE HA UHCTAHLHUSATA, KOTATO XBbPJIUTE MOTJIE Ha NajeH
METOL.

O61wonpreTo e MbPBUAT apryMeHT Ha MeTonuTe Aa ce Hapuua self. ToBa He e HHUILO MOBeye OT eqHA
KOHBEHIIUsl: UMeTo self HsiMa abCoMIOTHO HUKAKBO 0COGeHO 3HaueHHe 3a [lutoH. (3aGesexere obaue, ye
aKo He cJleiBaTe KOHBEHLHUSITA, KOABT By MoXe 1a cTaHe MO-HEUETHM 3a APYTH MPOrpamMuCTH Ha [TUTOH,
a ChIIO TaKa € Bb3MOXKHO HSIKOs Mporpama 3a npeesed na kiacoseme (class browser) na 6be HanucaHa
Taka, 4e 11a pa3uuTa Ha Tasu KOHBEHIUS.)

Bceku obekT oT TN (DYHKLUHS, KOHTO e aTpuUOyT Ha KJjac, nedUHHpa METON 32 MHCTAHLHUHUTE HA TO3U
kjac. He e 3agbixutenHo neuHULHMATA HA (QYHKLUUSATA Aa € 3arpajieHa TEKCTyasHO B Ae(UHHLUATA HA
KJlaca: TPUCBOSIBAHETO Ha o6eKTa OT THUN (DyHKUHS KbM JOKAaJHAa TMPOMEHJHBA B KJjaca CbhbILo paboTH.
Hanpuwmep:

# Hedmuunuma Ha QYHKUMS M3BBH KJaca
def fl(self, x, y):
return min(x, x+y)

class C:
f =1l
def g(self):
return ’'mkembe uopba’
h=g

Cera f, g u h ca atpubyTy Ha KJaaca C, KOUTO Ce OTHACAT A0 00EKTH OT TUIl (PYHKIMS, U CJeI0BATENHO
BCHYKH Te Ca METOAM Ha MHCTAaHIUHUTe Ha C — MpH TOBa h e TOYeH eKBHBAaJIEHT Ha g. 3abeJsexxere, 4e Tasu
NpakTHKa 0OMKHOBEHO CJYXKM CaMO 32 0ObpPKBaHEe Ha TO3H, KOMTO 4yeTe mporpamara.

Metonute Morar na HM3BHKBAT APYTH METONH, HU3MOJ3BAaHKH METON-aTpUOyTHUTe HA aprymeHTta self,
HamnpuMmep:

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)

Metonute Morat na ce o6pbLIAT KbM IJI00AMHU MMeHa MO ChIUIUS HAUWH, KAKTO 0OMKHOBEHHTE (yH-
KUMKW, ACOLMHPAHKAT C MeToAa robasieH 06Cer e MOAYIbT, ChabpKall AeuHUIMATa Ha Kaaca. (Camusar
KJ1ac HUKOTra He ce M3IM0J3Ba KaTo rmobaJsen obcer!) JIokaTo HAKOM PAAKO CPellaT OCHOBaTe/HA MPHYMHA 32
U3T0J13BaHe Ha IJI00AJHH JaHHU B METOJ, ChIIECTBYBAT MHOIO JIETUTUMHH YNOTpeOU Ha raobasHusi obcer:
Hali-Beye, UMIIOPTHPaHUTE B IJo6anHus obcer PyHKIUU U MOAYJIU MOraT Aa 6baaT U3MOJ3BAHU OT METOIH-
Te, ThH KaKTO NeUHHUPAHUTE B HETO (PYHKUMHU U KjaacoBe. OGUKHOBEHO CAMUST KJac, ChAbPXKAll METOAa, €
neUHHpaH B TO3M robaJseH obcer, U B C/leaBallaTa MOAIIAaBa Lle HaMePUM HSKOJIKO OCHOBATeJHH TIPUUHHU
3a TOBa, 4e elMH MeTol OW »KeJsaJs Ja ce o6pblia KbM COOCTBEHHST cH KJac!

9.5. HacnepsasaHe

Pas6upa ce, enHa Bb3MOXKHOCT Ha e€3WKa HsAMa fa e JOCTOHHA 3a UMeTo “Kjac” 6e3 Aa MOAAbpxkKa
HacsefsiBaHe. CUHTAKCUCHT 3a Ae(DUHUIMS Ha MPOM3XO0XKALl KJAC U3TJIeXKIa TaKa:
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class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

HwmeTo BaseClassName Tpsi6Ba na e neuHupaHo B obcera, CbabpKall Je(UHULHKATA HA MPOU3XO-
Kamus Kaac. JlomycTUM e U u3pa3 BMeCTO MMe Ha 0a30B KJjac. ToBa e moJsie3Ho, KOorato 6a30BUSAT KJjac e
Jne(UHHpaH B APYT MOAYJ, HalpUMep:

class DerivedClassName (modname.BaseClassName) :

W3nbaHeHrneTo Ha neUHUIMATA HA POM3X0XKAALI KJIAC MPEMHHABA MO ChIUIUS HaYMH, KAKTO 32 6a30B
knac. Korato ksac 06ekThT € cb3naneH, 6a30BUAT KJac ce 3aMoMHsi. ToH ce M3MoJ/3Ba 3a nmpeo6pa3yBaHe Ha
00pBIIEHNs KbM aTpUOyTH: aKO U3UCKAHHUAT aTpUOyT He € OTKPUT B KJsaca, 3a Hero ce npeTbpcBa 6a30BUAT
kJaac. [IpaBuiioTo ce mpuJiara peKypCHBHO ako Ga30BHAT KJac caM MPOU3XO0XKAA OT HAKAKBB APYT KJac.

Hsma HumoO 0cob6eHO OTHOCHO Cb3[JaBaHeTO Ha HWHCTAHLUMS Ha MPOU3XOXKALIHM KJacoBe:
DerivedClassName () cb3gaBa HOBa MHCTaHLUUsA Ha Kjaaca. OOGpblIeHHATa KbM METONU ce mnpeobpa-
3yaBaT KaKTo CJieBa: IPeThbPCBa Ce 3a CbOTBETHHUS aTPUOYT Ha KJac, ako € He00XOAUMO CIH3alKHU HaoJay
no Bepurara Ha 6a30BHUTe KJacoBe, H 0OPBILIEHUETO KbM METONA € BaJHUIHO, aKO TO BOAH A0 OOEKT OT THII
(byHKLUS.

[IpousxosaliuTre KjaacoBe Moratr 1a MPUIIOKPUBAT MeToqd Ha 6a30BUTe cu KJjacoBe. [loHexke meTonuTe
HSIMaT 0COOEHU MPHUBUJIETMU KOTaTo Ce W3BHUKBAT APYr'd METOAM Ha ChLIUSl 00€KT, NadeH MeTon Ha 06a3oB
KJac, KOHTO BHMKa APYyr MeToA, Ae(HUHHUpaAH B CbIIUS 0a30B KJjac, MOXKe B NEHCTBUTENHOCT Aa CBBPIIU
C M3BHKBAaHE Ha IPUIIOKPUJIHUS IO METOL OT IMPOU3XO0XKALIUS KJac. (3a nporpamuctute Ha CH++: Bcnuku
MeTonu B IIUTOH melicTBUTENHO ca virtual).

[IpunoxkprBaHeTO Ha MeTON B NPOMU3XOXKAAIIMS KJaC MOXKE BCBIIHOCT JAa LieNHd paslliHdpsiBaHe, BMec-
TO MPOCTO 3aMeHsIHe Ha MeTofa Ha 6a30BHsl KJac C JAPYr CbC ChIIOTO UMe. CbIUIECTBYBa MPOCT HAYMH
3a W3BHMKBaHe Ha 6a30BHs KJac HampaBo: MPOCTO H3BHUKalTe ‘BaseClassName.methodname (self,
arguments)’. ToBa noHsiKora e 1Mosie3Ho U 3a KaueHtute. (3abesexere, 4e ToBa paboOTH CaMO aKO HMETO
Ha 6a30BUS KJa € Ae(PUHUPAHO UM UMIOPTHPAHO HANpPaBO B [VIOOAMHUS obcer.)

9.5.1. MHoXecTBeHO HacnensBaHe

[TuToH mopabpKa U eflHa orpaHHueHa JopMa Ha MHOXKeCTBeHO HacjensBaHe. JlepuHuLMATa Ha KJac C
HSIKOJIKO 0a30BU KJlacoBe H3IVIeXKJa KaKTO C/elBa:

class DerivedClassName (Basel, Base2, Base3):
<omnepaTop-1>

<omnepaTop—-N>

3a na ce 00sCHY cCeMaHTUKaTa, eAMHCTBEHOTO HEOOXOAMMO IIPaBHJIO € TOBA, U3M0/N3BaHO 3a B3UMaHe Ha
pellleHHe NPU OOPBIIEHUS KbM aTpUOYyTH Ha Kaac. To e mbpBo B AbJAOOYMHA, CeTHe OT JI1BO Ha AsicHo. 1o
TaKbB HauMH, aKo AalieH aTpubyT He e HaMepeH B DerivedClassName, 3a Hero ce npeTbpcsa B Basel,
nocsie (pekypcuBHO) B 6a30BHTe KJacoBe Ha Basel, M caMO ako aTpUOyTHT He € OTKPUT TaM, TOraea ce
npeTbpcBa Base2, U Taka HaTaTbK.

(3a HsikoM XOpa, MPeThPCBAHETO MbPBO M0 LIMPOUYKHA, T.€. IPeThPCBaHeTo Ha Base2 u Base3 npeau
6asoBuTe KJjacoBe Ha Basel, usriexpaa no-ecrectBeHo. OGaue, ToBa OM H3HCKBajJo oT Bac na 3Haere
Jaau onpeneseH atpubyT Ha Basel e pmedcTBHUTENHO AeUHUpaH B Basel Wiu B HSIKOH OT 6a30BUTE MY
KJIacoBe, 3a 1a TpecMeTHeTe IMOCJeACTBUATA OT KOH(JUKT C MMeTo Ha aTpubyT oT Base2. IIpaBusoro 3a
npeTbpcBaHe MbPBO M0 AbJAGOUMHA He MPaBH Pa3JuKa MeXIy MPeKu W HacjeneHu aTpuOyTH Ha Basel.)

fcHo e, ye efHa 0ObpKaHa yrnoTpeda Ha MHOXKECTBEHOTO HacJ/elsiBaHe le € KOLIMapHa 3a MOAAPbKKaA,
J'bJI2KAIIL0 ce Ha TOBa, 4e B [IMTOH ce pa3uuTa Ha KOHBEHLUUTE 32 Ja ce U30SArBaT eBeHTYya HHU KOH(IUKTH C
uMeHara. [lo6pe mo3HaT npo6seM ¢ MHOXKECTBEHOTO Hac/lefsiBaHe € KOraTo KJac NPOU3X0xKJa OT ABa KJjaca,
KOUTO Ce cJy4yBa jAa umar obul 6a3oB KJaac. JJokaTo e O0OCTaThYHO JIECHO 1a Ce NpecMeTHe KaKBO CTaBa
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B TO3HU Cﬂy‘{aﬁ (I/IHCTaHLlI/IHTa e MMa e€JHO KOIlMe Ha “l'lpOMeHJII/IBI/ITe Ha MHCTaHUHUsATA HJIH anI/I6YTI/ITe-
NaHHW H3I0J3BaHH OT 001usi 6asoB KJIaC), TO He e SICHO 10 KaKbB HauWH HM300I10 € MoJe3Ha TaKaBa
CEeMaHTHKa.

9.6. YacTHK npomeHnMBH

ChlluecTByBa OrpaHHuyeHa NOAAPbKKa Ha yacTHH (private) umenTH(uUKaTopu 3a Knac. Bceku mpeHTH-
¢uratop BbB opmaTta __spam (1OHe 1Be I0JHH YepTH B HA4aJ0TO, HAl-MHOTO e/Ha N0JIHa YepTa Hakpas)
cera TeKCTyasJHO Cce 3aMeHsl ¢ _classname__ spam, KbJIeTO classname e HUMeTO Ha TeKYLUHUs KJjac ¢
npeMaxHaTH Hada/JHU NOJHH 4epTH. ToBa KbJIlaHE Ce W3BBPILBA 03 Orjel Ha CHHTAKTHUHATA MO3ULHUS Ha
uaeHTH(UKATOpa, TaKa ue Moxe na Oble HU3M0J3BaHA 32 Ia ce Ae(pUHUPAT YaCTHU 3a KJaca UHCTAHLUUU U
NPOMEHJIMBY Ha KJaca, MeTOAH, KaKTO U IJI00aJHH MPOMEHJUBH, U JIOPH a Ce ChXPaHsBaT NIPOMEHJHUBHU C
WHCTAHIMH, YAaCTHHU 32 TO3M KJac, HHCTAHLHUH Ha Opyeu KJacoBe.

Kbnanero Ha MMeHaTa e NpefHA3HAa4YeHO 12 TPENOCTABH JIeCeH HauMH 3a JeDUHHpaHe HA “4acTHH’
MIPOMEHJIMBY Ha MHCTAHLIUU U MeTOAH, 6e3 a e HeoOXOOUMO [a Ceé TPEBOXKHUM 3a NIPOMEHJMBUTE Ha HHCTaH-
uuuTe, Ae(pUHUPAHU B MIPOU3XOXKAALIUTE KJIACOBe, UJU 32 OMJIECKBAHE HA MPOMEHJUBUTE HAa UHCTAHLUUTE
OT KOJI U3BBH KJjaca. 3abeJiexkeTe, ue MpaBuUJaTa 3a KbJllaHe ca NPOEKTHPAHU Hal-Beue 3a 1a ce u3bernar
CJAY4aBHOCTH; 3a pellMTesiHaTa Aylla BCe MakK € Bb3MOXKHO Aa MOJYYM IOCTBII UJHU Aa MPOMEHU NpPOMeH-
JIUBa, CUMTAaHA 3a 4yacTHa. ToBa HOpU MOXKe fa Obje MoJie3HO, HAmpUMep 3a ne6brep, ¥ TOBAa € eIHa OT
NpPUUMHUTE, IOPaAH KOSITO Ta3d BpaTHUKa He e 3aTBopeHa. (CKpMUTa OMACTHOCT 3a IpellKa: NPOM3XO0KAaLllL
KJac ChC CBIUIOTO HUMe, KaKTO MUMeTO Ha 6a30BHSl KJac, MOXKEe 1A HalpaBH BB3MOXKHO M3II0J3BAHETO HA
YacTHUTE NMPOMEHJHMBY Ha 6a30BHS KJac.)

O6bpHeTe BHHMaHHe, ue KOIbT, MOAAleH HA exec, eval () uiu evalfile(), He cuuTa MMETO Ha
U3BUKBAILUA KJac 32 TeKyLl KJac; ToBa € e(eKT, Nofo0eH Ha TO3U Ha omepatopa global, pe3y/aTaTsT OT
KOUTO CBIIO € OrpaHHYeH 0 Kola C KOHTO e GalT-kKoMnuaupaH 3aeqHo. ChLUIOTO OrpaHUYeHHe ce OTHACS
3a getattr(), setattr() u delattr(), Thil KAaKTO U KOTaTo ce NPaBU OOPBLIEHHE NUPEKTHO KbM
__dict__.

ETo envH npuMep 3a KJac, KOHTO peasn3upa CBOM COOCTBEHU MeTony __getattr W _ setattr_ .
KnachT cbxpaHsBa BCHUKM aTpuOyTH B YacTHA MPOMEHJMBA [0 HAUWH, KOUTO pabOTH BBHB BCHYKH BEPCHH
Ha [IuToH — mopH B OHE3M, KOMTO Ca H3JIe3/IH Tpead 100aBSHETO Ha Ta3W Bb3MOXKHOCT.

class VirtualAttributes:
__vdict = None
__vdict_name = locals().keys()[0]

def _ init__ (self):
self. dict_ [self.__vdict_name] = {}

def _ getattr_ (self, name):
return self._ vdict[name]

def _ setattr_ (self, name, value):
self. vdict[name] = wvalue

9.7. Tyn-oHy#H

[lToHsikoTa e ToJie3HO Aa pasrnosarare ¢ THI JaHHH, nonobeH Ha “record” B Ilackan uau “struct” B C,
3a Jla TaKkeTHpaTe 3aelHO HSIKOJKO UMEHOBAaHH ejeMeHTa AaHHW. EnHa mpasHa NeQUHULHS Ha KJac Ile
CBBPILIH UylecHa paboTa, HalpUMep:

class Rabotnik:
pass

elijah = Rabotnik() # Cb3paBa mpaseH zanuc 3a paboTHUK

# IomnbynBa nojeraTa OT 3amuca
elijah.ime = ’'Unusa Cronkos’
elijah.otdel = 'codryep’
elijah.zaplata = 1000
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Ako udacT oT Kox Ha [IMTOH ovyakBa omnpeneseH abGCTpakTeH THI OaHHH, 4eCTO MOXKe na Oble mpenaieH
KJlac, KOHTO BMECTO TOBa eMy/JHpa MeTOAMTE Ha TO3W THMN NaHHW. Hampumep, ako pasmosarare ¢ (pyHKIHS,
KOSITO (popMaTHpa HSKAKBU AAHHHU OT (haljoB 0OeKT, MOXKeTe na NeuHHpaTe KJjac ¢ MeToad read() u
readline (), KOUTO BMECTO 1a yeTaT OT (halJ, B3UMaT JaHHHUTe OT Oy(dep CbC CUMBOJHH HHU30BE, U 1a
nojazieTe TO3M KJac KaTo apryMeHT.

OGeKTUTe OT THIl METOA CbHLIO UMAT aTpubyTH: m.im_self e 06eKTbT, KbM KOHTO NMPUHAL/IEKH TO3U
MeTof, a m.im_ func e 06eKTbT OT TUN (PYHKLHS, KOUTO CBOTBETCTBA Ha MeTOJa.

9.7.1. U3kniouenusaTa morat ga 6baar knacose

Hedunupanurte oT notpeduTessi U3KJIOUEHNS Beye He ca OrpaHHYeHH [0 TOBa Aa 6bIAT 00EKTH OT THII
CHUMBOJIEH HM3 — Te MOraT ja 0bAaT UAEHTHU(PULUHPAHM U KaTo KJjacoBe. M3mon3Baliki TO3W MeXaHH3bM €
BB3MOXKHO [1a Ce Ch3Aaje pasllupsieMa Hepapxus OT U3KJIOUEHHS:

ChbllecTByBaT 1Be HOBH BaJuaHH (ceMaHTHYHH) (OPMH Ha orepaTopa raise:

raise Class, instance

raise instance

B nbpBarta dgopma, instance Tpsi6Ba na 6ble HHCTaHLUS HAa Class WM Ha HAKOH KJac, MPOHU3X0XK-
naul ot Hero. Bropara dopma e KpaThbK 3amnuc Ha:

raise instance.__class__, instance

EnHa except ksay3a mMoxke na n3bposiBa KJacoBe, Thi KakTo W 06eKTH OT THUI CHMBOJeH HU3. [laneH
KJac B except Kiay3a e CbBMeCTHM C [afleHO M3KJIOUEHHe, aKO TO € OT ChIIMUSA KJac HWJIH BMECTO TOBa
e HacJeIHMK Ha Kaaca (HO He M o6paTHOTO — except ksaysa, W36OposiBalla MPOM3XOXKIALl KJac, He e
ChBMeCTHMA ¢ 6a30BHS KJac). Hanpumep, cnenBauusit kox e ussene B, C, D B To3u pen:

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

for ¢ in [B, C, DJ]:

try:

raise c()
except D:

print "D"
except C:

print "C"
except B:

print "B"

3abesiexxete, 4e ako except KaaysuTe 6sxa B o6paTeH pell (¢ ‘except B’ B Hauaso0To), 6M ce U3BEJO
B, B, B — craprupa ce nbpBata cbBrnajaula except kmaaysa.

Koraro ce usBezne cbobuieHne 3a rpemka 3a HeoOpabOTEHO M3KJIOUEHHEe, KOETO € KJac, M3BexXaa ce
HUMEeTO Ha KJaca, MocJje JBOeTOure W MHTepBaJ, U HaKpasi MHCTaHIMsTa, IPEBbpPHATA B CHMBOJIEH HU3 Upe3
BrpajeHata ¢pyHKUUS Str ().
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FNABA
OECETA

Cera KakBo?

HansiBam ce, 4e mpounTaHeTo Ha TOBA PBKOBOACTBO € MOACHJIHNJIO HHTepeca Bu na nsnonssate [IuToH.
KakBo 6u Tpsi6Bajio na HampaBHUTe OTTYK HATATBK?

Bu Ttpa6paso ga npouetete uaM noHe Aa npesuctute Library Reference, koiito nasa nbien (makap u
COUT) CrpaBoYeH MaTepuas 3a THIOBe, (GYHKLUHMH, U MOLYJIH, ¥ MOXKe Na BH crectd MHOTO Bpeme I0KaTo
nuulere nporpamu Ha Iluton. CrangapTHata guctpubyuus Ha [TuToH BKatouBa mroco kKon Ha C u ITuToH.
Tam nma Monysu 3a yeteHe Ha UNIX MOLIEHCKH KyTHH, U3BJAHYaHe Ha fokyMeHTH upe3 HTTP, renepupane
Ha CJIyyallHW 4yHcJa, TpaMaTHdeH pa3dop Ha ONLMH OT KOMaHIHUS pell, nucaHe Ha CGI nmporpaMu, Kommpe-
cupaHe Ha JaHHH, ¥ MHoro npyru. [IpenucrBanero Ha Library Reference uie Bu nmame mpencraBa ¢ KakBo
pasmnoJiarare.

[naBHOTO wWeb-Mscto Ha [IuToH e http://www.python.org/; To CbABPXKa KO, NOKyMEHTALUs, U
yKasaTe/JH KbM CBbp3aHu ¢ [TuToH cTpaHuuy us Mpexara. ToBa web-MsicTo uma orviefiannu Konus (mirror)
B pa3JIMUHU MecTa Ha cBeTa, kato EBpona, fnoHus, 1 ABcTpasusi; orefaJHOTO Komue MoxXe na Obie 1o-
6bp30 OT OCHOBHOTO MSICTO, B 3aBUCUMOCT OT reorpadckoro Bu mectonosnoxeHnue. [lo-Heoduuuaato mscto
e http://starship.python.net/, chbabpxKaio Usa Kyln OT JUUHH CTPAHULH, cBbp3aHu ¢ [IuTow;
TYK MHOr0 Xopa pasnoJgaraT codTyep 3a cBaJsiHe.

Cebp3aanure ¢ [IMTOH BBNPOCH W OOKJAAM 3a MpobJjeMH MOXKeTe [a MycKaTe B HOBHHapcKara rpy-
na (newsgroup) comp.lang.python, MM Ja H3mpaliate B IOLIEHCKHUS CIHCDBK (mailing list) na python-
list@python.org. Mexxny HOBHMHapcKarta rpyna M MOLIEHCKHS CIIHUCHK MMa LIJI03, TaKa Ye M3MpPaTeHHTE Cb-
OOILEHUsT IO eHOTO, aBTOMATHYHO Ille Ce MpPenpaTsaT A0 APYroto. Tam Mma okoso 120 HOBU CbHOOLIEHUS
JHEBHO, KOUTO 3anaBaT (MM OTrOBapsiT Ha) BBIPOCH, MpelJaraT HOBH Bb3MOXKHOCTH, aHOHCHDPAT HOBH
monynu. Ilpenu na mycHere cboOlleHHe, YBepeTe ce ue CTe NPOBEPUNH clucbka Ha Yecto 3amaBaHUTe
Bonpocu (Frequently Asked Questions, nmapuuan ome FAQ), uau nornennere B mupektopusta ‘Misc/’
Ha guctpubyuusita Ha [IUTOH ¢ U3XomeH Kox. ApXMBHTe Ha MOLIEHCKHSI CIIHUCBK ca JOCTBIIHH Ha ajpec:
http://www.python.org/pipermail/. FAQ oTrosapsi Ha MHOTO BBIIPOCH, KOUTO C€ 3a[aBaT OTHOBO
W OTHOBO, Y MOXe O Beye ChIbpKa pellleHHe Ha Bamus npobaem.
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NPUNOXEHUE
A

NHTepakTUBHO pefaKkTUpaHe Ha Bxona U
3aMecTBaHe C UCTOpHUS

Hsikou Bepcuu Ha uHTeprperaTopa Ha [IMTOH MOAABPXKAT pelaKTHPaHe Ha TeKYIIHsl BXOJEH pel U
samectBane ¢ ucropus (history substitution), mono6Ho Ha cpencTBara, KOUTO OTKpUBaMe B 0OBHMBKara Ha
Kopn u o6BuBkata GNU Bash. ToBa e peanusupano upes 6ubaunorekata GNU Readline, KosiTo moaabpxa
perakTHpaHe 1o MaHuepa Ha Emacs u no Manuepa Ha vi. Tasu 6ubsnnoreka uma cBost COGCTBEHA JOKYMEH-
Talusi, KOSTO HsMa [a MOBTapsiM TyK; obaue OCHOBHMUTE Hellla ca OOSCHEHM HAKPaTKo. MHTepaKTHBHOTO
pemakTHpaHe W HCTOPHUs, OMHUCAHH TYK, ca AOCTBIHM KaTO OMUMS BbB BepCHUTE HA HHTepIpeTaTopa 3a
UNix u CygWin.

Tasu rnaBa He NOKyMeHTHpa pellaKTHpAIUTe cpencTBa Ha maketa PythonWin na Mark Hammond niu
Ha Tk-6asupanara cpena IDLE, pasnpoctpansBana ¢ [TutoH. BpeiaHero o ucropusita Ha KOMaHAHUS pef,
pabotemmo B DOS nposopuu Bbpxy NT u Hsikou npyrd DOS u Windows BapuaHTH, cbl10 ce pas3snuaba.

A.1. PepaktupaHe Ha pena

Ako ce mopabpxKa, pelakTHPaHETO HA BXOAHHS Pell € aKTHMBHO BCEKH BT, KOFaTO HHTEPIPETATOPBT
u3Belle I'bPBUYEH WJIM BTOPHUYEH MPOMNOT. TeKyILMAT pef Moxke na Oble pelakTHpaH ¢ oOMYalHHTE KOH-
TpoJiHu 3HauM Ha Emacs. Haii-Baxuute ot Tsx ca: C-A (Control-A) mpemectBa Kypcopa B HauaJoTo Ha
pena, C-E B Kpaﬂl, C-B ro npemecTBa e/iHa MO3HIHS B 15802, C—F B ACHO®. Backspace u3TpuBa 3HakKa
B JIIBO OT Kypcopa, C-D 3Haka oT AsicHo. C-K y61/1Ba4 (H3TpHBa) ocTaTbKa OT pela B JSICHO OT KypcCo-
pa, C-Y mbpma o6paTHO® mocjeaHHs yOUT CHMBOJIEH HUM3. C—HOJHA_uepTa Bpblla 00paTHO MOC/efHaTa
M3BbpIlIeHa [TPOMsHa; ToBa MoxXe Ja ObjJe MOBTApsHO 3a Aa Ce NOJy4Yd HaTpylBaHe Ha edeKrTa.

A.2. 3amecTBaHe C UCTOpHUS

3amecTBaHeTO ¢ HCTOpHUs paboTH Taka. BcHukM mMonaleHH Helmpa3HM BXOIHHM pefOBe ce 3amnas3BaT B
6yq)ep Ha HCTOpHSATA, U KOTraTO BU C€ momane IMPOMIIT, Bue cTe noctaBeHu Ha HOB pen B Kpass Ha TO3U
6ydep. C-P npemecta ¢ enuH pen Harope (Hasan)® B Gydepa Ha uctopuara, C-N mpeMecTBa C eIuH
nagony’. Beeku pex B Gydepa Ha HCTopuATa MOKe fAa Oble pPelaKTHpaH; e[Ha 3Be3[UuKa ce MOsBABa
B Ha4aJOTO Ha NPOMITA 3a Oa 0003HAuH, 4e pefa e MomuduuupaH. HatuckaHeTo Ha KJaBuiia Return
npenaBa TeKYIMs pell Ha HHTeprperaTopa. C-R 3amouBa 06paTHO HapacTBallo Thpcene®; C-S 3arouBa
ThpceHe Hanpen®.

anrn. end — kpail (6ex. npes.)

anra. back — wasan (6ea. npes.)

anry1. forward — nanpen (6ex. npes.)

anra. kill — y6usam (6es. npes.)

anrsi. yank — nbpnam, usabpneam (6ea. npes.)
anr. previous — npeauien (6es. npes.)

anra. next — caensaul (6es. npes.)

anr. reverse — oopatHo (6ex. npes.)

anry1. search — Tbpes (6es. npes.)
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A.3. 3HayeHue Ha KNaBULLHUTE KOMOWHAaLMWK

3HaueHHeTO Ha KJABHIIHHTE KOMOMHALWH M HSKOU APYTH NapaMeTpu Ha Gunbuorekara Readline mo-
rat fa O6bgaT HacTPOHBaHU upe3 pasmnojaraHeTo Ha KOMaHIM B €lMH HWHUIMAaJU3allMOHEeH (haij, HapeuyeH
‘$/.inputrc’. 3HaYeHUsITA HA KJABUIIHUTE KOMOMHALWK UMaT (popmara:

HMEe—-Ha—KJIaBHIIHA— KOM6I/IHaLII/IH : HMe—Ha—@yHKLU/IH

120051
"CUMBOJIEH HHU3": HMe-Ha-QyHKLUS

U OMUMHUTE MoraTt Aa ObJaT YCTAHOBSIBAHM 4pe3
set ¥MMe-Ha-ONUUs CTONHOCT

Hanpumep:

# A3 mpemnouuTaMm pefakTHpaHe IO MaHHepa Ha Vvi:
set editing-mode vi

# PemaxkxTupaHe Ha e€OWH pefn:
set horizontal-scroll-mode On

# Ia mpepneduHUpaMe HAKOJIKO KJIABUIHU KOMOWHALIWH :
Meta-h: backward-kill-word

"\C-u": universal-argument

"\C-x\C-r": re-read-init-file

3abenexere, ye 1o nogpasdupaHe 3HaueHHeTo Ha Tab B [IUTOH e BMBKBaHe Ha TabyJaaToOp, BMECTO
TpaguunoHHaTa 3a Readline ¢yHkuus 3a 3aBbpiiBaHe Ha (aitnoBo MMe. AKO HacTosiBaTe, MOXKeTe [a
IIPUIIOKPHETE TOBA Ype3 MOCTABSHETO Ha

Tab: complete

BbB Bamus ‘$/.inputrc’. (Pas6upa ce, ToBa 3aTpynHsiBa BbBEXKAAHETO Ha IPObJKABALLM PEI0BE C OTCTBII...)

Kato onuusi ce mpensara aBTOMAaTHYHO 3aBbpIUIBAHE HA HMeHaTa Ha NPOMEHJHBH U Mony/ad. 3a naa
ro BKJ/IIOUHTE B WHTEPAKTHBHHUS pEXUM Ha HHTeprperatopa, BbB Bamwus ‘$HOME/.pythonrc.py’ nobaBete
cnennoro:

import rlcompleter, readline
readline.parse_and_bind(’tab: complete’)

ToBa npukpens knaBuiia Tab KbM QYHKLHATA 32 3aBbpLIBAHe, TaKa ue YAPSHETO Ha KjaaBuia Tab nBa
I'bTH NpejJiara 3aBbplUeHd MMeHa; (PyHKLHMsTA Npersexja MMeHaTa Ha onepatopd Ha IIuToH, TekymiuTe
JIOKAJHW NPOMEHJHNBH, U NOCTBIIHHTE HMeHAa Ha MOAy/NH. 3a “ToYKyBaHH’ H3pasu KaTo string.a, lue ce
U34MC/IM M3pasa [0 MocjefHaTa ‘.’ W nocje le 6bIaT NpelsoKeHH 3aBbpLIEHH UMeHa U3 aTPUOyTHTe Ha
nosnydyeHus: o0ekT. 3abeJsiexkeTe, ye Taka MOXKe Jla Ce U3N'bJHU Ae(UHHUPAH OT NPUJIOKEHHETO KOM, aKo YacT

oT u3pasa e o6ekT, neuHUpas MeTon _ getattr ().

A.4. KomeHTap

ToBa cpencTBO e orpoMHa CTBIKA Hampej B CPaBHEHHe C II0-PaHHHUTE BEPCHM Ha HHTEPIIPETATOPA;
OCTaHaJu ca, obade, HIKOW KeJaHUS: DU OUJ0 YylecHO aKo MPaBUJHHUAT OTCTBI Oe MpejjaraH OT IMpo-
IbJUKUTEJHUTE pefoBe (rpaMaTHUHUSAT aHA/NM3aTOp 3Hae JaJu CjelBa la Ce U3MCKBA 3HAK 3a OTCTbIN).
MexaHU3MBT 32 3aBBPIIBaHE MOXKE Jla M3IOJI3BAa CHMBOJHATA Tabiula Ha HHTeprperatopa. ChII0 Taka

10Korato crapthpaTe MHTepaKTHBHHS MHTepIpeTaTop, [IMTOH llle M3MBJAHH ChABPKAHHETO HA (aiia, MOCOUEH OT MPOMEHIUBATA
Ha o6kpbxkeHrero SPYTHONSTARTUP.
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NPUNOXEHUE
B

Nctopusa U nuueHs

B.1. Uctopusa Ha codTyepa

[TutoH e cb3nanmeH B HauasoTo Ha 1990-te ot I'yuno Ban Pocym B Stichting Mathematisch Centrum
(CWI) B XosaHausi KaTo HACJENHHK Ha €3HK, nHapeuen ABC. I'yuno e rmaBuusT aBtop Ha [IuToH, Makap ue
IPYTH Cblo UMaT rojstM npunoc. [locnennara Bepcust usnamena or CWI e ITuton 1.2. Tpes 1995, I'yumno
npoabJrKaBa ceosta pabora no Iluron B Corporation for National Research Initiatives (CNRI) B PecTbh,
Bupmxunus, KbIETO H3[aBa HAKOJKO BepcHH Ha codTyepa. [IuToH 1.6 e mocienHaTa BepcHsi U3afieHa OT
CNRI. IIpe3 2000 r. I'yuno u siApoTo Ha ekuna, paspaborsail [TutoH ce mpemectBaT B BeOpen.com 3a na
o6pasysar ekuna BeOpen PythonLabs. ITuton 2.0 e mbpBOTO U enuHCTBeHO M3naHHe Ha BeOpen.com.

Cunen nspnaBanero Ha [luton 1.6 I'ynno Ban Pocym Hanycka CNRI 3a na paGotu ¢ paspabotuniuu Ha
KoMepcuaJjieH copryep. ToraBa craBa sicHO, 4e MHOTO XOpa »KeJasT Aa U3moa3Bat [IMTOH CbBMECTHO CbC
copryep, nocrernen nog GNU General Public License (GPL). CNRI u ®onpauusra 3a cBoGoen copryep
(FSF) cu B3aumoneiicTBaT 3a 1a pas3paGoTAT HEOOXOAMMHMTE NPOMEHH BbB (JOPMYJIHPOBKHMTE Ha JIMIEH3a Ha
[Tuton. Io cwuectBo [Tuton 1.6.1 e cbmusit kKaro [Iuton 1.6, ¢ MUHUMAa/NHY MONPABKH Ha T'PELIKH, HO C
pasJiMueH JIMLEH3, KOUTO aBa Bb3MOXKHOCT Ha MO-KbCHUTE Bepcuu na ca cbBMectumu ¢ GPL. TTuton 2.0.1
npousnusa ot [Iuton 1.6.1 u Iluton 2.0.

Cnen usnasanero Ha Iluton 2.0 ot BeOpen.com, I'ynno Ban Pocym M ocTaHannTe paspaboTuuUy OT
PythonLabs ce mpucbenunsiat kbM Digital Creations. Llsinata nHTesnekTyasHa cOOCTBEHOCT, HATpPyMaHa
OT TO3M MOMEHT HaTaThbK, BKJAuHUTe HO [TuToH 2.0.1 u HeroBute anda u GeTa U3NAHHUS, € MPUTEKAHHE
na Python Software Foundation (PSF). Toa e opranusauus c ujeasnna ues, opopMeHa no oépasena Ha
Apache Software Foundation. Bixkre http://www.python.org/psf/ 3a noBeue uHMOPMALIHS OTHOCHO
PSF.

BiaronapHoCTH Ha BCUUKH BBHIIHHM TOOPOBOJIM, KOMUTO ca PaGOTHJM MON PBKBOACTBOTO Ha ['yuno 3a
[1a HampaBsiT Bb3MOXHH Te3W M3JaHHUs.

B.2. Ycnoeus 3a gocton vnu gpyro usnonseaHe Ha [1uToH

PSF LICENSE AGREEMENT
1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the
Individual or Organization (“Licensee”) accessing and otherwise using Python 2.0.1 software in
source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a
nonexclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display
publicly, prepare derivative works, distribute, and otherwise use Python 2.0.1 alone or in any
derivative version, provided, however, that PSF’s License Agreement and PSF’s notice of copyright,
i.e., “Copyright © 2001 Python Software Foundation; All Rights Reserved” are retained in Python
2.0.1 alone or in any derivative version prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.0.1 or
any part thereof, and wants to make the derivative work available to others as provided herein,
then Licensee hereby agrees to include in any such work a brief summary of the changes made to
Python 2.0.1.

4. PSF is making Python 2.0.1 available to Licensee on an “AS IS” basis. PSF MAKES NO
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR
THAT THE USE OF PYTHON 2.0.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.0.1

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A
RESULT OF MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.0.1, OR ANY
DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of its terms and

conditions.

. Nothing in this License Agreement shall be deemed to create any relationship of agency, partnership,

or joint venture between PSF and Licensee. This License Agreement does not grant permission to
use PSF trademarks or trade name in a trademark sense to endorse or promote products or services
of Licensee, or any third party.

. By copying, installing or otherwise using Python 2.0.1, Licensee agrees to be bound by the terms

and conditions of this License Agreement.

BEOPEN.COM TERMS AND CONDITIONS FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160

Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing
and otherwise using this software in source or binary form and its associated documentation (“the
Software”).

. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby

grants Licensee a non-exclusive, royalty-free, world-wide license to reproduce, analyze, test,
perform and/or display publicly, prepare derivative works, distribute, and otherwise use the Software
alone or in any derivative version, provided, however, that the BeOpen Python License is retained
in the Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an “AS IS” basis. BEOPEN MAKES NO

REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION
OR WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE
OR THAT THE USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY
RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE

SOFTWARE FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS
AS A RESULT OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY
DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of its terms and

conditions.

. This License Agreement shall be governed by and interpreted in all respects by the law of the State of

California, excluding conflict of law provisions. Nothing in this License Agreement shall be deemed
to create any relationship of agency, partnership, or joint venture between BeOpen and Licensee.
This License Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any third party. As an
exception, the “BeOpen Python” logos available at http://www.pythonlabs.com/logos.html may be
used according to the permissions granted on that web page.

. By copying, installing or otherwise using the software, Licensee agrees to be bound by the terms

and conditions of this License Agreement.

CNRI OPEN SOURCE GPL-COMPATIBLE LICENSE AGREEMENT

. This LICENSE AGREEMENT is between the Corporation for National Research Initiatives, having

an office at 1895 Preston White Drive, Reston, VA 20191 (“CNRI”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 1.6.1 software in source or binary
form and its associated documentation.

. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a

nonexclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display
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publicly, prepare derivative works, distribute, and otherwise use Python 1.6.1 alone or in any
derivative version, provided, however, that CNRI's License Agreement and CNRI’s notice of
copyright, i.e., “Copyright © 1995-2001 Corporation for National Research Initiatives; All Rights
Reserved” are retained in Python 1.6.1 alone or in any derivative version prepared by Licensee.
Alternately, in lieu of CNRI’s License Agreement, Licensee may substitute the following text
(omitting the quotes): “Python 1.6.1 is made available subject to the terms and conditions in
CNRI's License Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle): 1895.22/1013. This
Agreement may also be obtained from a proxy server on the Internet using the following URL:
http://hdl.handle.net/1895.22/1013.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 1.6.1 or
any part thereof, and wants to make the derivative work available to others as provided herein,
then Licensee hereby agrees to include in any such work a brief summary of the changes made to
Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an “AS IS” basis. CNRI MAKES NO
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR
THAT THE USE OF PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
1.6.1 FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS
A RESULT OF MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR
ANY DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of its terms and
conditions.

7. This License Agreement shall be governed by the federal intellectual property law of the United
States, including without limitation the federal copyright law, and, to the extent such U.S. federal
law does not apply, by the law of the Commonwealth of Virginia, excluding Virginia’s conflict of
law provisions. Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed under the GNU
General Public License (GPL), the law of the Commonwealth of Virginia shall govern this License
Agreement only as to issues arising under or with respect to Paragraphs 4, 5, and 7 of this
License Agreement. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between CNRI and Licensee. This License Agreement does
not grant permission to use CNRI trademarks or trade name in a trademark sense to endorse or
promote products or services of Licensee, or any third party.

8. By clicking on the “ACCEPT” button where indicated, or by copying, installing or otherwise using
Python 1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.

ACCEPT
CWI PERMISSIONS STATEMENT AND DISCLAIMER

Copyright (© 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The Netherlands. All rights
reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any purpose
and without fee is hereby granted, provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in supporting documentation, and that the
name of Stichting Mathematisch Centrum or CWI not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER
RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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