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Email distutils-sig@python.org

As a popular open source development project, Python has an active supporting community of contributors and users
that also make their software available for other Python developers to use under open source license terms.

This allows Python users to share and collaborate effectively, benefiting from the solutions others have already created
to common (and sometimes even rare!) problems, as well as potentially contributing their own solutions to the
common pool.

This guide covers the installation part of the process. For a guide to creating and sharing your own Python projects,
refer to the distribution guide.

Inueiwon: For corporate and other institutional users, be aware that many organisations have their own policies
around using and contributing to open source software. Please take such policies into account when making use of
the distribution and installation tools provided with Python.
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Key terms

» pip is the preferred installer program. Starting with Python 3.4, it is included by default with the Python
binary installers.

« A virtual environment is a semi-isolated Python environment that allows packages to be installed for use by a
particular application, rather than being installed system wide.

» venv is the standard tool for creating virtual environments, and has been part of Python since Python 3.3.
Starting with Python 3.4, it defaults to installing pip into all created virtual environments.

e virtualenv is a third party alternative (and predecessor) to venv. It allows virtual environments to be
used on versions of Python prior to 3.4, which either don’t provide venv at all, or aren’t able to automatically
install pip into created environments.

o The Python Package Index is a public repository of open source licensed packages made available for use by
other Python users.

« the Python Packaging Authority is the group of developers and documentation authors responsible for the
maintenance and evolution of the standard packaging tools and the associated metadata and file format
standards. They maintain a variety of tools, documentation, and issue trackers on both GitHub and Bitbucket.

e distutils is the original build and distribution system first added to the Python standard library in 1998.
While direct use of distutils is being phased out, it still laid the foundation for the current packaging and
distribution infrastructure, and it not only remains part of the standard library, but its name lives on in other
ways (such as the name of the mailing list used to coordinate Python packaging standards development).

AMaEe oty €kdoon 3.5: The use of venv is now recommended for creating virtual environments.
Agite gmiong:

Python Packaging User Guide: Creating and using virtual environments



https://pypi.org
https://www.pypa.io/
https://github.com/pypa
https://bitbucket.org/pypa/
https://packaging.python.org/installing/#creating-virtual-environments
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Basic usage

The standard packaging tools are all designed to be used from the command line.

The following command will install the latest version of a module and its dependencies from the Python Package
Index:

python -m pip install SomePackage

Enueiwon: For POSIX users (including macOS and Linux users), the examples in this guide assume the use of a
virtual environment.

For Windows users, the examples in this guide assume that the option to adjust the system PATH environment variable
was selected when installing Python.

It’s also possible to specify an exact or minimum version directly on the command line. When using comparator
operators such as >, < or some other special character which get interpreted by shell, the package name and the
version should be enclosed within double quotes:

python -m pip install SomePackage==1.0.4 # specific version
python -m pip install "SomePackage>=1.0.4" # minimum version

Normally, if a suitable module is already installed, attempting to install it again will have no effect. Upgrading existing
modules must be requested explicitly:

python -m pip install --upgrade SomePackage

More information and resources regarding pip and its capabilities can be found in the Python Packaging User Guide.

Creation of virtual environments is done through the venv module. Installing packages into an active virtual
environment uses the commands shown above.

Agite griong:

Python Packaging User Guide: Installing Python Distribution Packages



https://packaging.python.org
https://packaging.python.org/installing/
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Howdol ..?

These are quick answers or links for some common tasks.

3.1 ... install pip in versions of Python prior to Python 3.4?

Python only started bundling p i p with Python 3.4. For earlier versions, pip needs to be «bootstrapped» as described
in the Python Packaging User Guide.

Agite gmiong:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... install packages just for the current user?

Passing the ——user option to python -m pip install will install a package just for the current user, rather
than for all users of the system.

3.3 ... install scientific Python packages?

A number of scientific Python packages have complex binary dependencies, and aren’t currently easy to install using
pip directly. At this point in time, it will often be easier for users to install these packages by other means rather
than attempting to install them with pip.

Agite gmiong:

Python Packaging User Guide: Installing Scientific Packages



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4 ... work with multiple versions of Python installed in parallel?

On Linux, macOS, and other POSIX systems, use the versioned Python commands in combination with the —m switch
to run the appropriate copy of pip:

python2

python2.

python3

python3.

-m pip install
-m pip install
-m pip install
-m pip install

SomePackage
SomePackage
SomePackage
SomePackage

default Python 2
specifically Python 2.7
default Python 3
specifically Python 3.4

+= oW #

Appropriately versioned pip commands may also be available.

On Windows, use the py Python launcher in combination with the —m switch:

py -2 -m pip install SomePackage # default Python 2

py —-2.7 -m pip install SomePackage # specifically Python 2.7

py -3 -m pip install SomePackage # default Python 3

py —-3.4 -m pip install SomePackage # specifically Python 3.4

8 Kegpaiawo 3. Howdol...?
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Common installation issues

4.1 Installing into the system Python on Linux

On Linux systems, a Python installation will typically be included as part of the distribution. Installing into this Python
installation requires root access to the system, and may interfere with the operation of the system package manager
and other components of the system if a component is unexpectedly upgraded using pip.

On such systems, it is often better to use a virtual environment or a per-user installation when installing packages
with pip.

4.2 Pip not installed

It is possible that pip does not get installed by default. One potential fix is:

’python -m ensurepip —--default-pip

There are also additional resources for installing pip.

4.3 Installing binary extensions

Python has typically relied heavily on source based distribution, with end users being expected to compile extension
modules from source as part of the installation process.

With the introduction of support for the binary wheel format, and the ability to publish wheels for at least Windows
and macOS through the Python Package Index, this problem is expected to diminish over time, as users are more
regularly able to install pre-built extensions rather than needing to build them themselves.

Some of the solutions for installing scientific software that are not yet available as pre-built wheel files may also
help with obtaining other binary extensions without needing to build them locally.

Agite emiong:

Python Packaging User Guide: Binary Extensions



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
https://packaging.python.org/science/
https://packaging.python.org/extensions/
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Mwoodpt

>>> To mpoemheypévo Python prompt tov dtadpaotikov shell. Zuyvd epgpaviCetal yio tapadeiyuato Kndiko
OV UITOPOVV VO, EKTEAEGTOVV SLALdPAOTIKA OTOV interpreter.

. Mmnopei va avagépetan o€:

o To mpoemiheyuévo Python prompt tov duadpaotikov shell Katd TV eLooymyr Tou KOdKa yLo éva
WThok Kdduka pe ooy, dtav Ppioketar péoa o va Lehyog TaLpLoouévav aplotepdv Kot deEuhv
delimiters (;wopevOéoels, aykiies, AyKLOTPO 1) TPLTAG ELOAYMYLKA), 1| uetd tov Kabopoud evog
decorator.

o H evowpatmuévn otabepd E11ipsis.

2to3 'Eva epyodeio mov mpoomadei vo petotpéypel tov kmduko Python 2.x og k®dika Python 3.x dtoyelpiCovtag
TLG TTEPLOOOTEPES ALTVUBATOTNTES TTOV WITOPOVV VO EVTOTLOTOUV OVOAIOVTOG TNV TTNYT) Ko dLaoyilovtag
T0 dEVTPO avdluaong.

2t03 eivan drabéowo oty otdvtap PPAodNKn wg 1ib2to3, mapéyetor éva onueio elsddov wg
Tools/scripts/2to3. BA. 2to3-reference.

agnpnuévny Baokn kAaon Ou agnpnuéveg Baotkég kKhAoelg ouumAnpdvouy to duck-typing mopéyovtog évav
TPOTO opLopo interfaces 6tav Ghheg teyvikég 6mwg 1 hasattr () Ba Nrav adégieg 1 avemaicdnto
havBaopéveg (Yo mopdderypo e magic methods). Ta ABC (abstract base class) e106youv elKoVIKEG VITO-
KMAOELS, OL 0TT0leg elvan KAAoELG TToU eV KANpovopouvToL amd o KAGGT, oAld eEakolouBotv va ava-
yvopitovior amd 10 isinstance () ko amwd to issubclass ()” A v Tekunpiwon tov module
abce. H Python dua6éter modhd evoopatwuévo ABC yio douég dedouévav (0to module collections.
abce), apBuovg (oto module numbers), poég (oto module povdda i o), eloaywyn finders ko loaders (oto
module importlib.abc). Mmopeite va dnwovpynoete to dikd oag ABC pe to module abce.

annotation Mo eTikéta oV OYETICETAL UE WO LETAPANT, £Vl YOPAKTNPLOTIKO KAGONG 1 (WOl TAPGUETPOG
OUVAPTNONG 1) TUY TTOV ETLOTPEPETAL, TOV YPNOLUOTTOLELTAL KOTA oVUBOOT WG fype hint.

Aev givor duvati M Tpdofaoy oto annotations TwV TOTLKOV UETAPANTOV KATA TO YPOVO EKTELETNG, AAAG
To annotations twv global LETOUPANTOV, TWV XOPAKTNPLOTIKMV KAAOTG KOl TOV GUVAPTHOEMV AroOnKey-
oVTaL 0TO EOLKO XOPAKTNPLOTIKO __annotations_  twv modules, Twv KAACEWV KAl TMV GUVOPTN-
CGEMV, OVTIOTOLY .

BA\. variable annotation, function annotation, PEP 484 kaw PEP 526, ta omolio weplypdgpouv v Aettovp-
yikdtnto. Exiong BA. annotations-howto yia tig BéATLOTEG TPOKTIKEG doUAeVOVTAG e annotations.

opopo. Mo ) petoaBipdletan oe wio function () method) xoxd v KAMon TG ouvdptnong. Yrdpyovv do
€idn opLopdtov:

11
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o keyword argument: £vo. OpLOUOL TTPLV ATTO €VOL OVOLYVIPLOTLKO (TT.%. name=) O€ o, KAon ouvapT-
oNG 1 TEPVADVTAG TO WG TUUT| 08 £va heELko mtpLv amd * *. Tia TapddeLyua, To 3 KoL To 5 amotehovv
optopata AEEewv-kheldLhv otig akolovbeg KA oELS Tpog complex () :

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o positional argument: €vo. dpLopo. Tov dev givar optopo keyword. Ta opilopato O€ong pumopovv va eu-
paviCovrol otV apyNs Wag Motag oplopdtmv n/Kot va netapLatovral mg otouyeio evog iterable
mpwv oo *. T wapdderyna, To 3 koL 1o 5 amotehoVv opiopata 0Eong 0TLg TopaKaTm KANOELS:

complex (3, 5)
complex (* (3, 5))

Ta opiouato eKymPOVVTOL 0TS OVOLLOOUEVES TOTILKES UETAPANTEG 0TO GmUA Wa ovvapTnong. Bi. Ty
evotnta calls yio Toug KaVOVES TOU SLETOUV QLUTNV THV EKYMPNOT]. ZUVTOKTIKY, OTTOL0ONTOTE EKPPUOT|
WITOPEL VAL (PN OLUOTONOEL YLOL VO AVATTAPOOTNOEL EVaL OpLona” 1) AELOAOYOUEVT] TLUN EKYWPELTOL OE L.
TOTTLKT) UETOPANTY.

B\. emtiong v eyypagn Tov YAwooapiov yio. to parameter, thv FAQ gpdtnomn oto 1 duagopd peta&n
oplopdTmv kor Topouétpwv, kol PEP 362.

0oUyYpOvog dtyelproTi)s context An object which controls the environment seen in an async with statement
by defining __aenter__ () and __aexit__ () methods. Introduced by PEP 492.

aovyypovog generator Mio. ouVAPTNOY TTOV EMLOTPEQEL Evay asynchronous generator iterator. MowdCeL pe wio.
ouvapTnon coroutine tov opiletal pue async def ektdg amd OTL mEPLEYEL EKPPATELS yield yio TV
TOPAYOYY WLAG OELPAG TLUDV TTOV (WITOPOUV VAL ¥pnoLpomomBouv oe évav async for Bpdyo.

ZuvhBwg avagépeTal 08 WO OUVAPTNOY aoVYYPOVOU generator, GAAG WTOPEL VO AVAPEPETOL O VOV
aclyypovo generator iterator 0€ OpLOUEVA. contexts. Ze TEPLITTMOELG OTOV TO EMILWKOUEVO VONUOL dEV
elval oapéc, (e TNV XPNOoN TV TANPOV 0wV OTTOPEVYETAL 1] ATAPELD.

Mo GUVAPTNON AOVYXPOVOU generator WITOPEL VAL TEPLEYEL EKPPACELS awalt , KaOdg KoL dNADOELS
async for,xaLasync with.

aovyypovog generator iterator 'Evo aviikeigevo mou dnuovpyhnke amd wo ouvvaptnon asynchronous
generator.

This is an asynchronous iterator which when called using the __anext__ () method returns an awaitable
object which will execute the body of the asynchronous generator function until the next yield expression.

Each yield temporarily suspends processing, remembering the location execution state (including local
variables and pending try-statements). When the asynchronous generator iterator effectively resumes with
another awaitable returned by __anext__ (), it picks up where it left off. See PEP 492 and PEP 525.

aovyypovog iterable An object, that can be used inan async for statement. Must return an asynchronous iterator
fromits __aiter__ () method. Introduced by PEP 492.

aoUyypovog iterator An object that implementsthe __aiter_ () and __anext__ () methods. __anext___
must return an awaitable object. async for resolves the awaitables returned by an asynchronous iterator’s
__anext__ () method until it raises a StopAsyncIteration exception. Introduced by PEP 492.

XOPOKTPLOTIKO Mia TLut) IOV OYETILETOL (e £Va OVILKEINEVO TTOU OVVIOWG aVapEPETUL LE GVOUX XPTOLULO-
TOLDVTOG eKPphoelg ue Kovkkidec. Iia mapdderyua, edv €va avTikeiievo o €xet £va yopaKTnpLoTKO a
Oa avagépeTal wg o.a.

Eival duvatod vo SmoouUEe 08 Vo AVTLKELUEVO EVOL OPAKTIPLOTLKO TTOU TO OVOULA TOV EV ELVAL VALYV~
PLoTLKO OTtmG opitetar amd identifiers, yio ToPAdELYO XPNOWOTOLMOVTAG setattr (), oV EMLTPETETOL
aIt0 TO OVTLKELUEVO. 'Eva T€T010 Yo paKTNpLotiko dev Oa eival TpooBAacLiuo XPNOLULOTTOLDVTIOG TLG TEAELES,
Ko ovti avtov Ba mtpémel va ovakTnOel ypnopwomoumvtag getattr ().

awaitable An object that can be used in an await expression. Can be a coroutine or an object with an
__await__ () method. See also PEP 492.

12 Mapaptnua A'. NMwooapt
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BDFL Axpwviuo tov Benevolent Dictator For Life, kolokdyaBog diktatopag g Lwrg, dnradn Guido van
Rossum, o dnpovpydg tng Python.

duadiko apyeio A file object able to read and write bytes-like objects. Examples of binary files are files opened in
binary mode ('rb', 'wb' or 'rb+"'), sys.stdin.buffer, sys.stdout.buffer, and instances of
io.BytesIOand gzip.GzipFile.

BA. emiong rext file yio €va avTiKELPEVO TUTTOU OPYELO LKAVO VO LA AOEL Ko VL YPAWPEL ST T AVIIKELUEVL.

daverkn avagopa Zto C API g Python, wa dovelkr) avogpopd eivar puo avagopd og £va aviikeipevo, 6rrou
0 KMOOLKOG TTOV YPNOULOTOLEL TO OVTLKELLEVO deV KaTéYEL TNV avaopd. Tivetal évag oypnoLuomointog
delktng edv To aviikeipevo Kataotpapei. [a mapdderypa, po dtadikacia garbage collection propet va
apaLp£oeL To TENEVTALO strong reference amd TO OVTIKEIUEVO KOL ETOL VOL TO KATAOTPEYEL.

Zuviotatol 1 KMo tov Py__INCREF () 070 davelki] avagood (e 0Komd vo. LETATPATEL 08 £Val tayvoT)
avagopd emITOTOV, EKTOG OTAV TO GVILKELUEVO OEV UITOPEL VO KATAOTPOPEL TTPLY OO TNV TEAEVTALN
xpNom g davelkng avagopds. H cuvdpmnon Py_NewRef () umopel va xpnotpomown el dote vo. om-
wovpynOel Eva Loy vo1 avapood.

bytes-like avtikeipeve ‘Eva oviikeipevo mov vmootnpiler to bufferobjects kau propei va eEdyer éva C-
contiguous buffer. Autd mephaufdver Oha ta avtikeineva bytes, bytearray, KoL array.array,
Kabmg Kat ToAd Kowvd memoryview avukeipeva. Ta dvadikoy tomov (bytes-like) aviikeipevo pumo-
pouv va ypnoworotnfovv yio dLbipopes hettovpyieg ov draryelpifoviar duadikd dedouéva” vt me-
pLhappdvouv oupmtieon amodnkevon oe duadikd apyeio Kou aTooTolr] nécw socket.

Oplouéveg hertovpyieg yperdtovrol tor duadikd dedouéva va eivar uetafintd. H texunpioon ovyva
AVOPEPETOL 08 AUTA MG «dVAdIKA avTKElpEva avayvoonc-eyypagphc» (read-write bytes-like objects).
Mapadelypato PETABANTOV OVILKEWEVMY TPOCWPLVTG 00O KEVOoT g TTEPLEXOUV bytearray kol éva
memoryview €vog bytearray. AMeg heLTovpYleg OTTOLTOUV TNV OTTOONKEVONG TV JUOSKMV dE-
douéva oe auetaPinTo avikeipeva («dvadlkd avitkeipeva povo avayvmone»” (read-only bytes-like
objects) wopadeiyUOTO OVTOV TEPLEXOVY bytes Kot éva memoryview evog bytes avitkeluévou.

bytecode O mnyaiog kmdika tng Python petayhwtrtiteton oe bytecode, 1) e00TEPLKT AVATOPAOTAOY EVOG TTPO-
vpduuatog Python otov diepunvéa CPython. To bytecode amoOnkevetal eniong TPOCWPLVA WG . Py C
apyeta moTe 1 eKTELEOT TOV (BLOV apyelov var elvorl YpNYopoTepN TV deUTePT opd ekTéheong (UTo-
pel va amopevyOel 1 ek vEou LETOYAMTTLON artd ToV mTNyaio Kmdiko o€ bytcode). Auti) M «evoLdueon
YADOoo» Aéyetal OTL TpExel 08 wo virtual machine oV €KTENEL TOV KMOLKO (NYAVIG TTOV OVTLOTOLYEL
og kGOe bytecode. AGfete vty OtL TO. bytecode dev aVOUEVETOL VO AELTOUPYOVV HETAED SLOPOPETLKMV
ELKOVIK®OV pnyavdv Python, ovte va givar otabepd uetoEo tmv ekdooewv tng Python.

Mua Aiota amd 0dnyieg oyetikd pe ta bytecode popel va fpedei otnv texunpioon yio to module dis.

callable 'Eva callable ivow éva avtikeipevo mov umopel vo Kaheotel, mbavd pe éva ovvolo optopdtwv (BA.
argument), U€ TV TOPAKATO OVVTOEN:

callable (argumentl, argument2, ...)

Mua function, Kau xot” eméktaon o method givon callable. 'Eva otryudtumo pa KAGONG o vhostotel
™ puébodo _call () eivou emiong callable.

callback Mua subroutine cuvaptnon 1 omoio uetafLpaletal wg opLopa Tov Ba exteLeoTel KATOLO OTLYY 0TO
HEALOV.

kAdon ‘Eva mpdtumo yio ) dnuiovpyio avitkeluévov mov opiloviol atd 1o xpnoty. Ot oplopoi KAAoewv
ouvNOmg TEPLEXOVY 0PLOLOVS UEBOOWV TTOV AELTOUPYOUV O GTLYULOTUTTA THG KAAOTG.

ueropinti kKAaons Mo petofint mov opiletan oe wa khdon ko mpoopiletar vo tpomomonOel pdvo oe
emimedo KhAong (dnh. Oyt o€ €va oTLYIOTUITO ULolg KAAONS).

coercion The implicit conversion of an instance of one type to another during an operation which involves two
arguments of the same type. For example, int (3.15) converts the floating point number to the integer 3,
but in 3+4 .5, each argument is of a different type (one int, one float), and both must be converted to the
same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., float (3) +4.5
rather than just 3+4.5.

13
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mryadikog apipuog Mio eTéKTO01 TOU YVOOTOU GUOTHUATOG TTPOYUATIKMOVY aptOudv 6To 07t0io Orot oL aptd-
pot ekppatoviol wg aBpoloua evig TPAYIATIKOU HEPOUG KoL VOGS avTaoTikol uépovs. O pavtaoTi-
Kol apbuoi elvor Tpoynatikd ToMoTAAoLOL TG PAVIOOTIKNG Lovada (1) TeTpaywviky pila tov —1),
IOV OVY VA YphpovTal i ot podnuotikd 1 § ot unxovikr. H Python éyel evowuatmpévn vootpiEn
YLoL Ly adLkovg apLtBrovs, oL 0TToioL YPAQOVTOL (LE GUTOV TOV TEAEUTALO0 CUUBOAOUO” TO POVTOOTIKO Wé-
pOG YpageTaL pe to emibnua j, m.y., 3+1 3. [N va amoxthoete mpdofact oe cUVOETA LOOdVVOUD TO
module math, ypnowwomouote To cmath. H xpfon wyodikmv aptOumv givat évo apKeTa Tponyuévo
HOONUOTIKO XOPOKTNPLOTIKO. €AV OEV YVWOPILETE TNV OVAYKT TOVG, Elval 0yedOV alyoupo dtu wmopeite
VO TOL AYVOT|OETE UE ALOPAAELQL.

Sduayeprotijc context An object which controls the environment seen in a with statement by defining
__enter_ () and __exit__ () methods. See PEP 343.

context petafAnt) Mo petafinTy) ov uropei va éxel ToMES dLOPOPETIKEG TIWEG AvALOYO. LLE TO context.
Avto givar kowvd oto Thread-Local Storage 0mov kd0e ektéheon Tov VIUATOG WITOPEL Vo €XEL dLapo-
peTLKT TN yrow wior petainti). Iapdha avtd, pe tig context uetafAntég, Wropel va vdpyovv Tolhd
TEPLPAMLOVTO O€ EVa VIO EKTELEONC KL 1] KUPLAL ¥ PO VLo TG context HeTaPANTég eivat 1) TopaKohov-
Onomn Twv peETaPATOV o8 TOTOYPOVEG dlepyaoies. Bh. contextvars.

contiguous 'Eva buffer Oewpeiton contiguous axpimg edv eivon eite C-contiguous eite Fortran contriguous. To
buffer undevikmv draotdoemv givar C kou Fortran contiguous. Ze (lovodLdotatovs mivakes, ta oTolyeio
TPEmEL vaL TortoBeToUuvTal o wviu To va Sistha 0To A0, e GELPG aENCTG TmV SELKTHOV EEKLVAVTAG
atod 1o undév. Ze mohvdidotatovg C-contiguous mivakes, o TeELeVTOLOG deikTng UeETABAMETOL TAYXVTEP
OTaV EMLOKETTOVTOL TO OTOLXELO O OELPA dleuBuvong uvhung. Qotdoo, oe Fortran contiguous mtivakeg, o
TPADTOG OELKTNG LETABAMETAL TTLO YPTYOPOL.

coroutine O\ coroutines €ivol (oL TTLo YEVIKEUUEVT pop@n) subroutines. Ot subroutines eloéryovtal o€ éva onueio
Ko eEdyovral oe dAho onueio. Ot coroutines witopei va eloayBotv, vo eEayBov KoL vo ouveyLoTovv og
oM drapopeTikd onueio. Mmopov va vhomotoovy pe v dMiwon async def. Bh. emiong PEP
492.

coroutine cuvaptnon Mo OUVEPTNOT TOV ETUOTPEQPEL £VAL coroutine OVTIKEIEVO. Mo GuvapTtnoy coroutine
Witopel vo opiletol amd ) dMlwon async def, KoL Uwopel va mepLéyeL await, async for, kot
async with AEeig khedd. Autég eronydnoav amd to PEP 492.

CPython H xavoviki) vhomoinon g yAdoooag tpoypaupatiopot Python, 6ctwg diavéuetor oto python.org. O
O6pog «CPython» ypnowwomoteital OTav eivor amapaiTnTo Yo TV SLAKPLoN QUTNG TG VAOTOINGNG atd
dheg O0mwg M Jython M v IronPython.

decorator Mia ovvdptnon mou emotpépel wa dGAhn ovvdptnom, ovvibwg epapudleTtal mg LETAOYUNLTL-
ouOg GUVAPTNONG XPNOWOTOUDVTAG TNV @wrapper oUVTOEN. ZuvnOwouévo mapadeiyuata yio Tovg
decorators eivow classmethod () ko staticmethod ().

H oUvtaEn tov decorator givar amhdg KoAhwtioTiky), ou ak6Aovbolr V0 opLopol cuvapTioewy gival
ONUOOLOAOYLKA LOOSVVOUOL:

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

H {81 évvola vtdipyet yio g khdoelg, odhd ypnolpomoleitol Ayotepo ovyvd ekel. BL. v tekunpimon
yia function definitions kau class definitions yio wepLoodTepa oyeTikd we Tovg decorators.

descriptor Any object which defines the methods __get__ (),__set_ (),or__delete__ (). Whenaclass
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally, using a.b to
get, set or delete an attribute looks up the object named b in the class dictionary for a, but if b is a descriptor,
the respective descriptor method gets called. Understanding descriptors is a key to a deep understanding of
Python because they are the basis for many features including functions, methods, properties, class methods,
static methods, and reference to super classes.
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TN tepLoodTepeg mANpopopieg ovapoplkd ue tig uebddovg twv descriptors, BA. see descriptors 1) to Ipa-
KTkOg 00MY0g Yo Tt xpron tov Descriptor.

AeElk6 An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__ () and __eq__ () methods. Called a hash in Perl.

Kkotavonon AeEikov 'Evo ovumoyng Tpomog Yo vo, emteEepyooteite OAa 1| n€pog TV OTOLEIWV Ot £Val ETTO-
VOATTTLKO KoL VoL eLoTpoel v e heELko ue To amotehéopata. results = {n: n ** 2 for
n in range (10) } dnwovpyel éva heEukod mmov mepLéyel To KAewdi n o avtiotolyiletal ue Thv T
n ** 2. B\. comprehensions.

oyn AgEikov Ta aviikeipeva mov emotpépovion amd dict.keys (), dict.values (), kot dict.
items () xolovvrol 0elg heEtkov. AUTEG TOPELOUV ULC SUVOULKT Oy TOV TOV EYYPUPDV TOV Ag-
ELko0, ov onpaiver 6Tt dtov To AeEko petafdiretar, 1 dyn aviikotomTpiler ovtég Tig adhayée. T
VO OVOYKGOETE TNV 01 heELkol va yiver o hhpng Alota ypnowomomote to 1ist (dictview) . BA.
dict-views.

docstring A string literal which appears as the first expression in a class, function or module. While ignored when
the suite is executed, it is recognized by the compiler and put into the __doc___ attribute of the enclosing
class, function or module. Since it is available via introspection, it is the canonical place for documentation of
the object.

duck-typing 'Eva otul mpoypapuatiopot wov dev eEetdlel Tov TUmo evOg OVTLKELUEVOU YLOL VO TTPOTOLOPIOEL
av €xeL T owoth diemapn” avtifeTa, ) 1EB0O0G 1) TO YOPAKTNPLOTIKO Kadeltan amhmg 1 xpNOoLULomoLeltaL
(«If it looks like a duck and quacks like a duck, it must be a duck.») Aivovtog éupaon otig demapég Ko
OYL 08 OLYKEKPLUEVOUG TUTTOUG, 0 KUK OYESLOOUEVOG KOLKOG BeTLDVEL TNV eveMELQ TOV emLTPémovTag
™V ohvpoppLkn vrokotdotaot. O timog duck-typing amogpelyel dokLég ypnouomolmvTas type ()
N isinstance (). (Enueiwon, wotd00, 6TL 0 TUTOG TATLOG duck-typing umopel va uUTANPWOEL e
abstract base classes.) Avti avtot, cuvnOwg ypnolwomotel dokiuég hasattr () 1 mpoypopuationd EAFP.

EAFP Ilwo g0xolo va Tnthoelg ouyympeon mopd adeto. Autd to Kowvd otul mpoypappuatiopoy og Python
potimo0ETeL TNV VIapEN EYKUpwV KAEWSUOV 1] YOPOKTNPLOTIKMOV Kot ovAapupdver eEalpéoelg edv 1
vtdeon amodey el ecpaluévy). Auto to kabopd Kot Yp1yopo OTUl YopoKTNPILETAL 0T TV TOPOVoLa
oMMV INhwoewv try ko except. H teyvikn épyetar oe avtifeon e to otuk mov eivar LBYL Kowvo
o€ MOMEG GAleg Yhwooeg, 0mtmg 1) C.

éxgppaon Eva kouudtt ouvtaEng mov umopet vo a&oloyn0el oe kdmowa tur. Me dhha Moy, pa Ekgppaon
glvol o ovoompevon ototyelwv ékppaong dmwg kKuplodeEia, ovopata, TPOGROOY YAPAKTPLOTIKOV,
TELEOTEG 1] KAOELG CUVOPTNOEMY TTOU OAEG ETLOTPEPOUV L TLLY. Z€ aviifeon ue molég dhheg YAmo-
0gg, Oev elval OAeg oL YAWOOLKEG dOUES eXPPAOELS. YTTAPYOUVE ETTLONG statements TOV eV UTOPOVV VO
ypnooTomBovv wg eKpPAceLs, OmTmg To while. O avaféoelg TMMV eival emiong dNAMOELG 0L eK-
ppaoeLs.

module exéktaons 'Evo module ypapuévo oe C 1) C++, o ypnotpomoteitar amd to C API tng Python yia va.
OMNAETLOPACOUY UE TOV TTUPTVA KO UE TOV KDILKO TOV Y PTOTH.

f-string Ou kupLohekTikég oupforooelpég ypnotpomotovy e tpdbepa '£' N 'F' ovoudlovior cuvnwg «f-
strings» wov eivon cuvtopoypapic tov formatted string literals. BL. extiong PEP 498.

OVTIKEINEVO apyeiov An object exposing a file-oriented API (with methods such as read () or write ())toan
underlying resource. Depending on the way it was created, a file object can mediate access to a real on-disk file
or to another type of storage or communication device (for example standard input/output, in-memory buffers,
sockets, pipes, etc.). File objects are also called file-like objects or streams.

2TV TPOYUOTLKOTITA VITAPYOUV TPELS KATNYOPLES OVTLKEWWEVMV apyelov raw dvadikd apyela, buffered
dvadikd apyelo xon apyela keyévov. O dLemapég Tovg opilovtal oty evotnta 1 0. O Kavovikdg Tpdmog
YLOL VO OULOVPYTOETE VOl OVTLKELUEVO 0P ELOV ELVAL XPNOLUOTOLDVTOG TV OCUVAPTNON open () .

OVTIKEUEVO TTOU poLaler pe apyeio 'Evo ouvavuuo ue To file object.

KWOLKOTOI101] CUOTIUATOS UPYEL®MY Kot XELPLOTHS 0puiudtov H kwdikomoinon Kol o YelpLotig o@oiud-
TOV ypnoLpomoteitol artd v Python yia tnv aokwdikomoinon tmv bytes astd to hettovpyikd cvotnuo
Ko TV Kodikormoinon og Unicode yia to Aettovpytkd ovothuo.
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H xwdikomoinon cvothuatog apyeiov Wropel vo eyyunbel v emTuynuévn amokmwdLkomoinon Ohmy
TV bytes kKatw oo 128. EAv 1 KwdLKOToiN0on CUOTHUATOS APy eIV SEV TOPEYEL ALUTIHV TNV EYYUNOT), OL
ouvoptnoelg API umopovv va eyeipovy éva UnicodeError.

OLouvoptioelg sys.getfilesystemencoding () Kot sys.getfilesystemencodeerrors ()
uopoVV va xpnotuorotnfovy yio va MaPete TV KmALKOTOINo TOU CUOTHUOTOS OPYELWV KOl TOU
YELPLOTH OPOALATWY.

O filesystem encoding and error handler duopop@mvoviol Katd tv ekkivnon tg Python amdé ™ ov-
vaptnon PyConfig_Read () Ph. filesystem_encoding kou filesystem_errors uéln tou
PyConfig.

B emtiong to locale encoding.
finder 'Eva aviikeipevo mov mpoomadel va Bpet to loader yio éva module wov 10y Om.

Since Python 3.3, there are two types of finder: meta path finders for use with sys.meta_path, and path
entry finders for use with sys.path_hooks.

See PEP 302, PEP 420 and PEP 451 for much more detail.

oaképare dwaipeon H podnuatiky) Slaipeon wov otpoyyvhomtoLel Tpog Ta KATw 6Tov Kovivotepo akeépato. O
teleoThg aképanag diaipeong eivan / /. T mapdderypa, n ékgppaon 11 // 4 aEwoloyeital oe 2 ot
ovtifeon pe Ty T 2 . 75 oV ETLOTPEPETOL ATt TV dLOiPEDT) e VTTOOLAOTOAY). Znueiwon ot (—11)
// 4 KdveL —3 emed] ouT) ELVOL 1) GTPOYYULOTTOINOT 700G Tet KdTw Tov -2 . 75. Bh. PEP 238.

ouvaptnon Mia oelpd 0td SNADOELG TTOU ETLOTPEPOVY KAITTOLOL TLUT) OF OUTOV TTOV TV KAAEOE. Z€ OUTEG UITO-
POUV VAL TTEPUOTOVV KOVEVAL 1] TTEPLOGOTEPO. OVIGUATA TTOV WTOPEL VOL YPNOLLOTONOEL Y10 TNV EKTELEDT).
BA. emtiong tig evotnteg parameter, method, xou the function.

ouvaptnon annotation 'Evog annotation oG TapauéTpov Guvaptong 1 Wog TG ETLOTPOQNS.

Ou ouvapTOELG annotations GuY VA PNOLULOTTOLOVVTOL YIot vrodelEels TOTOV: YLl TOPAdELYUQ, VT 1
OUVAPTNON OVOUEVETAL VO TTAPEL HVO OPLoUATO 1nt Ko ETLONG AVAUEVETOL VO EXEL WOl ETLOTPEPOUEVT
T int:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

H o¥vta&n ouvaptmong annotation avalvetor otnv evotnto function.

BA. variable annotation xou PEP 484, mov mteprypdpet ovti) tnv Aertovpyrkotnta. Emiong fA. annotations-
howto yia Tig Kahitepeg TpakTikég dovhevovtog ue annotations.

__future__ 'Evafuture statement, from _ future_ import <feature>,KabodNYel TOVUETAYAMTILOT
vo ueTayhmTTioeL To TpEyov module ¥PNoLUOTOLMVTAG CUVTAET 1] ONUACLOLoYio Tov B Yivel 1) TUTTLKY
oge pehhovtiky| ékdoon g Python. To module __ future_  texunpudvel TG mbavég Tyuég Tou feature.
Me v eloaymyr] oUThG TNG AELTOVPYLKNG LOVASAG KoL TNV 0ELOAOYN 0T TWV UETABANTHOV TG, UTopEite
va deite OTE ULaL VEQ dUVTOTNTO TTPOOTEONKE VL0 TPADTN POPA 0TV YAWOOoo KoL oTe Oat yivel (1) £yLve)
1 TTPOETULAOYT):

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

ouvAloyn amoppudtov H dwadikacio amehevBépwong g wvnung otav dev ypnowwostoteitar dArho. H Python
exterel oVMLOY ATOPPLUATOV UECW KATAUETPNONG AVAPOPMV KoL EVOG KUKMKOU GUAAEKTY OKOUTTL-
LV OV elval o€ BE0T Vo avLyVEVEL KoL VO OTTAEL TOVG KUKAOUG avaipopds. O GUMLEKTNG AtoppLudTtmy
umopei va eheyyOel ypnopwomolwvtag to module ge.

generator Mua cuvapTnoN TTOV emLoTPEPeEL Eva generator iterator. MOLALEL LE PLeL KOVOVLKT] GUVAPTNON EKTOG
aTto TO OTL TEPLEXEL EKPPATELG yield yia THY Tapaymyr) Wog 0eLpds TUMV TTOV UITOPOVV VA XP1NOLUO-
ooy og évav podyo for M| TOV PTOPOVV Vo avoKTNOOUV pia TN POoPA HE THV CUVAPTNON next ()
function.
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ZVVHBWG AVaPEPETOL OE L0 GUVAPTNOT) generator, GALG LWTOPEL VO VOPEPETOL OE EVALV generator iterator
0€ UEPLKA contexts. Ze TEPLITTMOELG OTTOV TO ETMLOLWKOUEVO VOO OEV ELvaL OAPES, 1] XPNOT) TWV TR PWV
OPWV ATOPEVYEL TV OLOAPELCL.

generator iterator 'Eva aviikeipevo mov dnuovpyeiton amd wa ovvaptnon generator.

Each yield temporarily suspends processing, remembering the location execution state (including local
variables and pending try-statements). When the generator iterator resumes, it picks up where it left off (in
contrast to functions which start fresh on every invocation).

generator £k@pact) Muo £K@paon Tov emotpépet vay iterator. Moldlel pe Kavoviki £Kgppaon Tov akolov-
Oeiton amd po tpoTaon for mov opilet o LeTafAN Ty fPOYoV, £Va VP0G KL (LaL TTPOOLPETLKT TPOTAOT
i f. H ouvdvaouévn £Keppaon dNuovpyet TLEG yia (o OuvapTNon eYKAELOUOV:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

YEVIKT] ouvapTnon Mo ouvdpTnon mov asoteleitar amtd TOAATAEG CUVAPTIOELS TTOV VAOTTOLOVY TNV idLa.
Lettovpyia yiow dLapopeTikovg Tumovs. Tlowa vhomoinon mpémel va ypnouomonel Katd t didpkela
o KAong xobopitetor amd Tov akyopLlbuo omrooTo|s.

BA. emtiong v kataympnon tov single dispatch, Tov decorator functools.singledispatch () Ko
PEP 443.

vevikdg Tomog 'Evag rype o utopel vo apapetpomomndel” ouviBwg wa container class, dmwg 1ist fidict.
XpnoLuostoLeiton yLo. fype hints Kow annotations.

TN weploodtepeg hemropuépetes, BA. generic alias types PEP 483, PEP 484, PEP 585, kol to module
typing.
GIL BA\. global interpreter lock.

global interpreter lock O pnyaviouodg ov ypnoipomoteitan amd tov diepunvéo CPython Yo va. dlo.opatioet
OTL uovo éva viua extelel Python byrecode kd0e opd. Avtd asthomotel v viomoinoyn CPython 6m-
ULOUPYDVTOG TO LOVTELD OVTLKELUEVOU (OUUITEPIAAUBAVOUEVMY KPLOLUWV EVOOUATOUEVMY THTOV HTTMG
w.y. dict) épueco aopalég Evavtt Tautdypovng tpoofaons. To Kheidwuo ohdxinpov tov diepunvéa
SLEVKOMOVEL TOV DLEPUNVEQ VAL ELVOL TTOAAATAMY VIUATOV, €S BAPOG TOV HeYdAov HEPOug ToU ToPaiin-
Mopov Tov TaPEYOLVV OL Y aVES TOMATAMV ETeEEPYAOTMV.

Q01000, OPLOUEVEG AELTOVPYLKEG LOVADEG ETTEKTAONG, ELTE TUTTLKEG ELTE TPLTV, £XOVV OYEALOOTEL £T0L
wote va oehevfepdvouy to GIL 6tav ekTeMOUV EPYOOIEG EVIUTIKMV VITOAOYLOUMY OTTMG GUUTTiETN 1)
Kkatokeppotionds. Emiong, to GIL anelevbepwvetal mdvto dtav extereite I/0.

[ponyovueveg Tpoomdbeies va dnuovpyn el évog diepunvéag «eAevBepmv-ynudtwv» (AUTdg TOU KAEL-
dwvel Ta Kowvoypnota dedopéva pe oAl o Aemrtouep) evoucOnoia) dev Ntov emLTUYELG EeELdN 1) artd-
001 VITOYMPNOE TNV KOLVN TTEPLTTTWON VOGS emeEepyaoty). [TioteveTal OTL 1) VITEPPaon ovTov Tov TPOo-
BAuatog artddoong Ba KAVoUV TOA TTLO TEPLITAOKT] KO ETTOUEVIG TTLO OATTAVPY) TNV GUVTHPNO1).

hash-based pyc 'Evo apyelo kpugrig uvhung bytecode mov ypNoLULOTOLEL TOV KOTOKEPUATIOUO KoL OYL TOV
YPOVO TPOTOTOLNONG TOV AVTIOTOLYOU OPYELOV TTPOELEVONG YLOL VA TTPOOALOPLOEL TNV EYKUPOTITOL TOV.
BM\. pyc-invalidation.

hashable An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__ () method), and can be compared to other objects (it needs an __eq__ () method). Hashable
objects which compare equal must have the same hash value.

H YmapEn hashable kéivel évo aviikeipevo va pumopel vo ypnotpomonei mg kheldi AeEikov Kau mg uéhog
€vOg OUVOLOU, ETTELDN AUTEG OL HOUEG DEDOUEVV YPTOLUOTTOLOVV TUUEG KATOKEPUOTLOUOU.

Ta epLocdTEP Ad TO QUETAPANTA EVOOUATOWUEVO OvTLKELIEVA TN Python witopoiv va kortakepuatt-
0ToUV” Tl UETAPBANTA KOVTELVEP (OTTWG oL MoTeg 1) Tt AeELK @) dev eivan” ta apetdfinto Koviévep (OTmg
mhelddeg ko ta frozesets) LITOPOUV VoL KOTAKEPUATLOTOVY UOVO €AV TO. OTOLYELD TOVG ElVOL KATAKEPUO-
twopéva. Ta aviikeipeva mov eivar oTyumoTumo KALoewy ov opifovtal amd To xpNotn UTopouv vo
KoTaKepUOTLoToUV amtd mpoemihoyn. ‘Oha ouyKpivovTal GVioo EKTOG OTd TOV EQUTO TOVUGS) KOL 1) TLUY
KATOKEPUOATLOUOU TOVG TTPOEPYETOL Atd TO id () .
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IDLE 'Eva ohokAnpouévo meptBaihov avamtuEng ko pdbnong ywo v Python. idle sivan évo faotkd mept-
Barhov emeEepyaociog Ko diepunvéa ov cuvodevetal amd TV Tkl dtovour| g Python.

immutable 'Eva avtikeipevo ue otabepn tpn. Ta apetdfinto avikeipevo mepihaupdvovy apbuots , ou-
Bolooelpéc Kau mheddeg. 'Eva tétolo aviikeipevo dev wmopel va alhdEet. ‘Eva véo aviikeipevo mpémel
va dnuovpynOel edv mpémer va amoOnkevtel wa draopetikt| . IHailovv onuoaveikd poro o uépn
Omou e otadepd astorteital, yio Tapaderyno og kKhewdi ot £va AeELKo.

gioayopevo path Mua Aiota 0mtd tomoBeoieg (1) kataywoloes Stadpour)s) mov wtopov va avalntnovv path
based finder ywa vo. eLooy0oUv modules. Katd v diadikacio elooymyng, avty 1 Moto pe tomodeoieg
ouvNOmg €pyeTaL 0o sys . path, olhd yio ta vtomokéta pmopel eniong va £pbel amd To yopaKTnpL-
OTLKO TOV TAKETOV YOVEQ __path_ .

aoayoyn H dwodikaoio kotd Ty omoia o kdhdikag g Python o éva module givar Stabéoiun otov Kmdka,
Python gvog dAhov module.

awoaywyéas Evo aviikeipevo umopel ko vo ovalntel kow vo poptdvel évo module” kau éva finder kou loader
QVTLKELUEVO.

duadpaotikog H Python éyel évav SLadpaotikd Siepunvéa 6mtov onuaiver dtL Wopelg va. eLodyelg SNAmoeLg
KoL EKQPAOELS OTNV ELOOYMYT] EVTOLDV TOU dlepunvéa, EKTEMDVTOG TEG AUETO KL EUPOVICOVTAS T
ovTikeipevo. AThdg ekKLviote TV python ywpic opiopuata (avodg emhéyoviog To amd To KUpLo
HEVOU TOV VITOLOYLOTH 0aC). ATtotelel évav 0mmodoTikd Tpdmo yia va doKudote véeg 1déeg 1) va eEetdiote
Lertoupyikég povadeg kou wokéto (Buunbeite help (x) ).

interpreted H Python eival o interpreted yAdooa, o avtifeon pe o LeTayAmTTIoNEVT, oV Ko 1) dLAKPLoT
Witopet va givat Ko ol Moym g mtapouoia Tou bytecode petayhmTTioTy). Autd onuoaivel 0Tt To apyeio
TPOENEVONG UTOPOUV VoL EKTELEOTOUV amtevdeiog ywpic va dnuovpyndel pntd éva exteléono apyelo
ov oty ovvéyelo ekteleitar. Ou interpreted yAdooeg ouviiBwg éxouvv wkpoTePO KUKAO avamtuEng/
EVTOTILOUOV GPOALATOV OO TIG UETAYAWTILOUEVES, OV KO TO TPOYPAUUOTA TOUG YEVIKA eKTELOVVTAL
mo apyd. Bh. exiong interactive.

TEPUOTIONOS AerToupyiag diepunvéa ‘Otov Inteiton tepuationds hettovpyiog, o diepunvéag tng Python ei-
OEPYETOL OE ULaL ELOLKT) PAoT OOV ortehevBepdvel oTadlokd Ohovg Tovg dtatbépevovg Topove, dmtmg
LeLtoupyLkég LoVAdES Kal TOMATAEG Kpiolueg eomTepikés douéc. Emiong mparyuatomotel apketés KAN-
OELG 0TO GUAAEK TG GKOVmMALD V. AUTO WITOPEL VO EVEPYOTTOLNCEL TNV EKTELEDT KMOLKA O KATOOTPOPELG
7oV opilovral amd to ypnotn M o¢ callbacks aoBevoig avtamokpioelg. O KHdLKAG o eKTeleiTan KOTA
™ Ao TEPUATIONOV AELTOVPYiaG Uopel v ouvavtioel diipopeg eEalpéoels, kKabmg oL TOPOL 0Toug
omolovg Baoiletor evdéyetal vo unv kettovpyotv mhéov (ovviOn mapadeiyuata eival oL AelToupytkég
novadeg BUBALOBNKNG 1) 0 UNYAVIOUOS ELOOTOLCEMY).

O Baotkdg MOYOG TEPUATIONOU AeLTOVPYiaG TOV diepunvéa eivar 6tL to __main__ module 1 ohokAnpod-
OnKe 1 EKTELEON TOV KMOOLKO TTOV ETPEYE.

iterable An object capable of returning its members one at a time. Examples of iterables include all sequence types
(such as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and objects of any
classes you define with an __iter__ () method or with a _ getitem__ () method that implements
Sequence semantics.

Iterables can be used in a for loop and in many other places where a sequence is needed (zip (), map (),
...). When an iterable object is passed as an argument to the built-in function iter (), it returns an iterator
for the object. This iterator is good for one pass over the set of values. When using iterables, it is usually not
necessary to call iter () or deal with iterator objects yourself. The for statement does that automatically for
you, creating a temporary unnamed variable to hold the iterator for the duration of the loop. See also iterator,
sequence, and generator.

iterator An object representing a stream of data. Repeated calls to the iterator’s __next__ () method (or passing
it to the built-in function next () ) return successive items in the stream. When no more data are available a
StopIteration exception is raised instead. At this point, the iterator object is exhausted and any further
calls to its _ _next__ () method just raise StopIteration again. Iterators are required to have an
__iter__ () method that returns the iterator object itself so every iterator is also iterable and may be used
in most places where other iterables are accepted. One notable exception is code which attempts multiple
iteration passes. A container object (such as a 11 st) produces a fresh new iterator each time you pass it to the
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iter () function or use it in a for loop. Attempting this with an iterator will just return the same exhausted
iterator object used in the previous iteration pass, making it appear like an empty container.

[epioodtepeg mAnpopopieg wropotv va fpebolv oo typeiter.

Agmropépera viomoinong CPython: CPython does not consistently apply the requirement that an iterator
define _ _iter ().

ouvvaptnon key Mo ouvaptnon khewdi 1 wo ovvdptnon tagvdunong eivar uo duvatdtnto KANong mou
emLOTPEPEL Lo TYY] TTOV PN OLLOTToLEiTaL Yoo ToEwvounon M dudtan. Ta mapdderyua, locale.
strxfrm () YPNOLWOTOLEiTaL YIO TNV TOPaywYY evOg KAEWdL0U Ta&Lvdunong wov yvwpilel tig ovufa-
OELG TAELVOUNONG YL CUYKEKPLUEVEG TOTILKEG puOuioeLs.
‘Eva. aplBudg epyodleimv omnv Python &éyetor Paotkég ouvaptnoels yio Tov €AEyX0 TOU TPOTOoU
ue Tov omoio Tt otouyeiar Tafivououviar 1 opuadomolovvtol. Avtd mepéyovv min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg. nlargest(),
Kol itertools.groupby ().

There are several ways to create a key function. For example. the st r. lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1ambda expression such
as lambda r: (r[0], r[2]).Also,the operator module provides three key function constructors:
attrgetter (), itemgetter (), and methodcaller (). See the Sorting HOW TO for examples of
how to create and use key functions.

opwopa keyword B\. argument.

lambda Mo avdvuun evoouotouévy cuvapTnon mov amoteleital amd o LoVadLKY) expression 1) Omoio.
aEohoyeitan Otav kakeitow ) ouvaptnon. H ovvtagn yia t dnwovpyia wog ovvéptnong lambda eivor
lambda [parameters]: expression

LBYL Look before you leap. Autd 10 0Tvh Kodikomoinong ehéyyer pntd tig mpoimoEéoels mpLv mTparyuato-
7oL oEL KM OELG 1) avalnToels. Autd To oTtul €pyeTal o€ avtiBeon e v Tpooéyyion EAFP Ko xopo-
KTnpiletan amd v mopovoia ToAdV dnhwoemy 1 £.

e éva mepLailov modhamhmv vnudtov, 1 tpoogyyion LBYL umopel va diakivéuveloel vo. eLoAyEL
wo ovvOfKn aydva uetaEl «the Looking» kau «the leaping». ['o mapdderyna o khdikag, if key in
mapping: return mappingl[key] wropel vo amotiyel v Eva GALo VU apaLpEceL To key amtd
TO mapping petd ™ dokiun, olG TP otd TV ovolNTnon. Autod to TPOPANUa umopel va Avbel pe
KAELDMUOTA 1] XPpNoLHoToLmvTas TV tpooéyyion EAFP.

Tomik1) kmdkomoinoen On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding (False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes
filenames.

Mot A built-in Python sequence. Despite its name it is more akin to an array in other languages than to a linked
list since access to elements is O(1).

list comprehension 'Evo ovumayfg tpdmog yia vo. emeEepyaoteite OAa 1 H€POG TV OTOLYEIWY OF MOl 0KO-
MovBia Kat vo emotpépete po Mota pe ta amotehéoparta. result = ['{:4#04x}'.format (x)
for x in range(256) if x % 2 == 0] dnuovpyei wo Aoto CVUBOLOCELPMY TOV TTEPLEYOVV
Cuyovg dexaeEadikoig aptduoig (0x..) oto evpog amd 0 éwg 255. H wpdtoon i f eivar mpoarpetiky. EGv
mopalewpBei, Oha To oTOLKELCL 0TO range (256) vrofdihovtal ot emeEepyaoia.

loader An object that loads a module. It must define a method named 1oad_module (). A loader is typically
returned by a finder. See PEP 302 for details and importlib.abc.Loader for an abstract base class.

noykt uédodog ‘Eva drumo ovvdvupo yia special method.

mapping A container object that supports arbitrary key lookups and implements the methods specified in
the Mapping or MutableMapping abstract base classes. Examples include dict, collections.
defaultdict, collections.OrderedDict and collections.Counter.
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meta path finder 'Evog finder mov emotpaenke pe avalfitmon oto sys.meta_path. O finders peta-
duadpoung oyxetiCovat, ald drapépovy amd ta finders entry Stadpourg.

B\ importlib.abc.MetaPathFinder yia tig uebddovg mov viomolovy ow meta path finders.

uera-khdon H xhdon wag khéong. Ou opropol khaomng dnuovpyotv éva dvoua kKAdong, £va AeElkd khdong
Ko e Mota Baotkav kKhdoswv. H peta-khdon givar vedfuvny yio Ty amdKTnon outmy TV Tpuny
0pLOUATOV KoL TNV dnpovpyia g kKAdong. OL eploooTePES AVILKELUEVOOTPEPELS YADOOES TPOYPO-
UOTLOUOV TTOPEXOUV Wo. TTPOETUAEYUEVY VIOTTOiNoY. Autd mov Kaver Tnv Python Egywploti) eivan 6t
elval duvati 1 dnuovpyia Tpooapuoouévev uetakhdoswv. O TeplocdTepol xpNoTeg dev ypeLdlovol
TOTE QUTO TO EPYAAELD, AAME OTOV TAPAOTEL AVAYKT), AUTO TO EPYOLELD, OL UETO-KAAOELG UTTOPOVV VO
TaPEXOVV LOYVPES, Kopég AMioels. 'Exovv ypnouomo0el yio v katorypagpt) tpodofaong xapoKTnpL-
OTIKADV, TNV TPOTONKN 00PALELOS VHUATMY, TNV TOPAKOALOVONOY dNULOVPYIOG OVTLKELUEVOV, TV VAO-
moinon singletons, Kau ToMEG GAAES epyaOiEC.

[eploodtepeg mAnpopopieg wropotv va Bpebovv oto metaclasses.

uébodog Mia ouvaptnom ov opifetol uéoo 0to omua wag KAaong. EGv kakeitar wg xopaktnplotikd wog
mEPLITTOONG AUTAHG TG KAAONG, M 1EO0O0G Bl MABEL AVTLKEIUEVO TEPITTWONG WG TPWTO TNG argument
(to omoio ovviBwg ovopdtetor sel £). BA. function xou nested scope.

oepd avaivons nedodwv Method Resolution Order is the order in which base classes are searched for a member
during lookup. See The Python 2.3 Method Resolution Order for details of the algorithm used by the Python
interpreter since the 2.3 release.

module 'Eva avTiKeipevo mov ypnoLuever wg opyovmtike povada tov kmdika tg Python. Ta modules €yovv
évav ympo ovoudtmv mou mepLExeL avbaipeta avtikeipeva Python. Ta modules goptdvoviar otny
Python pe v dwodikaoio importing.

B emiong package.

TeYVIKES Tpodiaypapés module ‘Evo namespace mov mepléyel TG TANPOQopieg Tov OyeTiLovion pe v eL-
oaYWYN TOV YPNOLUOTOLOVVTOL VIO THY OpTwon evog module. Mia mepismttwon tov importlib.
machinery.ModuleSpec.

MRO Bh. method resolution order.

mutable To supetdfinta avrkeipeva wropotv va aldEouv Tig Tiég ald va kpatnoouv to id (). BA.
emiong immutable.

named tuple O Opog «named tuple» epapudletar Yo, 0moLovdNToTE TUTTO 1 KAAOT Tov KAnpovoueital amd
TNV TAELADO. KOL TV OTTOLMY TO. OTOLXELD WITOPOVY VA EVPETNPLOTOLNOOVV Elval TPOGBATLUOL ¥ PNOLILO-
TOLWVTAG ETMVUUA XAPOKTNPLOTIKA. O TOTO0G 1 1) KAGON WITOPEL VO €YEL KO GO OPAKTPLOTLKAL.

Tolhol evomuotouévol timol eivor named tuples, CUUTEPIAAUPBAVOUEVDV TWV TLUMV TTOV ETLOTPEPOVTOL
oo time.localtime () kou os.stat (). Eva dho mopdderyuo eivor 1o sys. £loat_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be created
from a regular class definition that inherits from tuple and that defines named fields. Such a class can be
written by hand or it can be created with the factory function collections.namedtuple (). The latter
technique also adds some extra methods that may not be found in hand-written or built-in named tuples.

namespace To pépog dmov arodnkevetan o petofAnt. To namespaces VAOTOLOVVTAL WG AeELKA. YTdpyovy
0L TOTTLKOL, 0L KatBOMKOL KO 0L EVowIaTwuévol namespaces Kabmg Kot oL EVOETOL namespaces 0€ AVIIKE(-
ueva (oe pebddovg). o Tapaderypa oL ouvapToelgbuiltins . open Kol 0s . open () dlokpivoviol
aTTo TOUG YWPOVG OVOUAT™V Tovs. O xmwpotl ovoudtwv fondolv exiong tnv avayvooludTnTa Kot T ov-
VTNpPNoLoTNTO KofLotdvtog oapéc woto module vhormotel wa Aettovpyia. o mopdderyua, ypdgoviag
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random.seed () N itertools.islice () kaBLotd capéc OTL AUTEG OL CUVOPTOELS VAOTOLOVVTOL
artd To module random kow itertools, aviioTouya.

moxéto namespace A PEP 420 package which serves only as a container for subpackages. Namespace packages
may have no physical representation, and specifically are not like a regular package because they have no
__init_  .pyfile.

BA. emtiong module.

nested scope H duvatdtnta avagpopds oe (o petafAnty o évav meptkhelopevo optopod. I wapdderypa o
ouvapTNo oV OpileTal HECO Oe W GAAY GUVAPTNOT UITOPEL Va. avapépetol oe LETABANTEG 0TV EEW-
TEPLKT] CUVAPTNON. Znuelmote Ot ta évOeta medio amd mPOoETLOYH AELTOUPYOUV HOVO Yo avapopd
Kaw Oy o ekympnon. Ou tomikég petafintég duaffaovral KoL ypagovTaL 0To E0MTEPLKO TEDIO EPap-
poyns. Ouoiwg, ot kaBolkéc uetafintég drofdtovv Kot ypdpouv otov Kabohkod ympo ovopdtwy. To
nonlocal emtpémel TNV eYYPAPY 08 EEWTEPLKA TTEdIAL.

KkAdon véov otvh Old name for the flavor of classes now used for all class objects. In earlier Python versions,
only new-style classes could use Python’s newer, versatile features like ___slots__, descriptors, properties,
__getattribute__ (), class methods, and static methods.

avukeipevo Omoladnmote dedouéva ue KoTaoToon (YopaKTNPLoTLKa 1) TLU) Kot KafopLopévi oupstepLpopd.
(uébodor). Emiong, N telkn ookt kAo omolaodfote new-style class.

nmokéro 'Eva Python module wov ptopetl va. mepiéyer submodules 1) ovadpomkd, vromakéta. Teyvikd, éva
TOKETO Elval (o Aettoupyky) povada Python pe éva __path__ xopoktnplotiko.

B\. exiong regular package kaw namespace package.

mapapeTpos Mia £ykupn ovidTnta oe évov oploud function (i néBodog) mov kabopilel Eva argument (| oe
OPLOUEVEG TIEPLITTOOELS, OPLOUATO) TOV UTopel vo. deyBel 1 ouvaptnon. Yrdpyovv mévie eidn mapoué-
TPOV:

o MéEn-kAedi 1) Oéon: kabopilel éva OpLopa Tov Witopet vo petafipaotel eite Oéoewe | wg dptoua
AéEnG-kAetdtov. Avtd givarl To TPOETUAEYUEVO ELOOG TAPAUETPOV, VIOl TAPAdELYUA foo KoL bar oTa.
akohovba:

def func(foo, bar=None) :

o Oéoewe udvo: Kabopilel £va dpLopa mov uropel va mapéyetor uovo amd ) Béon. Ou mapduetpol
uovo B€omg WTopovV va, 0pLOTOVV CUUTEPAAUBAVOVTOG EVOY XAPAKTHPO / 0T AMOTO TAPAUETPOV
TOV OPLOPOY GUVAPTNONG UETA OTTO QUTES, Yo Tapaderyua posonlyl kou posonly2 ota eENG:

’def func (posonlyl, posonly2, /, positional_or_keyword) :

o AéEng-kAeldi udvo: kabopilel éva dpLopa Tov Wtopel vo mapéyetor wovo ue AEN khewdi. Ou ma-
paueTpoL wovo Yo MEN-KAedL wrtopoldv va 0pLoTtovv ouUTEPLAOUPBAVOVTOG UL TTOPGUETPO BF-
ong 1 ok€to * 0T MOTA TAPAUETPWY TOU OPLOUOY CUVAPTNONG TIPLY OO AUTEG, YLOL TTOPAELYLOL
kw_onlyl xou kw_only2 oto. axdrovOo:

def func(arg, *, kw_onlyl, kw_only2):

o uetafAnti Oéong: koBopilel OTL umopel va mapaoyedel wa avbaipetn akohovbio oplopdtwv BEong
(emumhéov TV opopdtwv 0€ong mov eivor 01 amodektd amd GAeg TOPAUETPOUS). Mia TéToLo
TOPAUETPOS WTOPEL VO, OPLOTEL TPOCAPTDVTAG TO OVOUQL TNG TAPAUETPOV UE *, YLO. TTOPAELY UL
args oto. aKkOhovbo:

def func(*args, **kwargs):

o uetaPintih AéEn-kAeldi: kabopilel OTL umopovv vo mapéyovtal cvdaipeto ToAG opiopota AEENG-
KAeLdLov (emuthéov Twv opropdtwv MENG KAEWdL0U Tov givan 0rrodektd 0td dleg Tapauétpoug).
Mo tétole TOPAUETPOS UTOPEL VO OPLOTEL TPOCUPTMVTAS TO OVOUDL TNG TOPAUETPOV UE * *, YLl
TOPAdELYHO. kwargs Omme ToPpaTaV®.
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O opdpeTpol wropotv va Kabopicouvy TO00 Ta TPOALPETLIKA OG0 KL T OITOLTOVUEVO OPIOUOTO. , KO-
OMG Ko TPOETUAEYUEVES TUIEG VLA OPLOUEVA TTPOOLPETLKG OPLOUALTAL.

BA. emiong v argument KotaympLon gupetnpiov, Ty epdtnon FAQ oyetikd pe 1 dtogopd petaso
OPLOUATOV KO TAPOUETPWY, TV KMAON inspect .Parameter, tnv evotnta function kaw PEP 362.

path entry Mua pepovouévn tomobeoio oto import path thv omoio. gupufovieveton o path based finder yio. vo.
Bper modules yio eLoorywyn.

path entry finder 'Evog finder mov emotpépetar amd évav Kaloiuevo 0to sys.path_hooks (dnhadr éva
path entry hook) mov Eépel mwg va evtomiCel modules pe path entry.

BL. importlib.abc.PathEntryFinder yia tig uefoddovg mov o entry finder duadpoung vhomotei.

path entry hook A callable on the sys.path_hook list which returns a path entry finder if it knows how to find
modules on a specific path entry.

path based finder 'Eva amé ta mpoemheyuéva meta path finders mov ovalntd évo. import path ywo. modules.

path-like avrikeipevo 'Evo avtikeipevo mov aviummpoonmevel évo path cuvothuatog apyeiov. ‘Eva aviikei-
uevo path eivar eite éva avtikeipevo str f bytes mov avimpoonmevel £va path 1 éva aviikeiuevo
7tov vhormotel To TPwTdKoMo os . PathLike. Eva aviikeinevo mov vootnpilel 10 TPpwTOKOMAO O .
PathLike umopel vo uetatpamel o path ovotiuatog apyeimv str 1 bytes Kahdvrog v cuvap-
™on os. fspath () ”ta os.fsdecode () KoL os. f£sencode () Wropovv va xpnotomondovv yio
™V eyyinom evog amotehéouatog str 1 bytes, avriotovya. Ewonydn amd tov PEP 519.

PEP TIIpotoomn Beltimong Python. 'Eva PEP givou éva €yypago oyedloonol mov mapéyel IAnpoqopieg otny
Kowvotnta Python 1) mepuypdper wa véa duvatdtnta yio v Python 1 tig dradikaocieg 1 to mepiih-
Lov . To PEP Ba mpémel var mop€youy (o GUVOTTTLKT) TEYVLKT TPOdLOlypapY] KoL (o AOYLKY) YLt T
TPOTELVOUEVOL Y OLPOKTNPLOTLKAL.

Ta PEP mpoopiCovror va givar oL KUpLot unyaviouol yior v pdtaot CUoVILK®V VEWV XOpUKTNPL-
OTIKAV, YL TN OVAMOYT TANPOQOPLAV TNG KOVOTITAG Yo Vo TNTNUOL KO YLoL TNV TEKUNPLWOoT TWV
ATOPAoEMV OYEDLOTUOV TTOV €Youv eloayOel otnv Python. O ouyypagéag tov PEP gival vteibuvog yio
TV 01KkodOUN 0N CUVaiveoNS evTOg THG KOLVOTNTOG KoL TNV TEKUNPLDON AVTIOET™mV amdPewy.

B\L. PEP 1.

tuiuoe. ‘Eva ouvolo amd apyeio oe évav udvo kotdhoyo (evdeyouévmg amodnkevuévo oe apyelo zip) mov
ouupdriovy og éva namespace TakéTo, dmmg opiteTon oto PEP 420.

opwopa 0éong BA. argument.

provisional API 'Eva provisional API givow ovtd mmou éxel eokepuévo eEarpedei amd tig backwards eyyunoelg
ouppotdTnTag TG TUTTLKNG PBAMOOKNG. AV Ko dev avauévovtor ONuovTkéG odayég o Tétoleg die-
TTOPES, EPOOOV ETLONUALVOVTAL WG TPOCWPLVES, alharyég un backwards cupfatdotnrog (Léypt Ko Kotdp-
YNON TG DLETAPNS) WITOPEL VO TPOKMPOVV €QV KPLOEL ammopaitnTo amd Toug BaotKovg TPoyPOLULALTL-
otéc. Tétoleg ohhayég dev Oa yivouv dokomo — Oa ouufouv uovo edv amokaivgphotv cofapd Oepehimon
ehaTTdpaTo IOV TopaleipOnKay tpv amd T cuumepiinyn tov APL

Axoun xou yio provisional API, ov un backwards ovufatég arhayéc Bewpovvtar «hbon £oyotng
avaykne»- 0a eEakorovdel va yivetar kdbe mpoomdOeia yio va Bpebei wa AMor backwards ovufoti
O€ TUYOV EVIOTLOUEVO. TTPOPAUOTAL.

Avth 1 dadikaoio emitpémer oty TVTKT BLPAOONKN va ouveyioel va eEeMoeTOL e TV TAPOSO TOV
YPOVOL, YwPLG VA KAELOMVEL TPOPANUOTLKA ORALUATO OYEDLOOUOD VL0 EKTETAUEVEG Y POVIKEG TTEPLODOVG,.
BA. PEP 411 yia tepLoodtepeg AeTTOUEPELEC.

provisional wakéto BA. provisional API.

Python 3000 Weudmvupo yia to ovvolo ekddoewv Python 3.x (emvonOnke mpLv amtd mold Kapd 6tav 1) Ku-
Khogopia tng €kdoong 3 NTay KATL 0TO UOKPLVO UEALOV.) AUTO OVOUALETOL ETTLONG G OUVTOUOYPOLPLAL
«Py3k».

Pythonic Mua 16¢a ] éva Koupdtt Kodiko wov akolovdel motd ta o Kowvd ididpata thg Yhwooag Python,
VTl Vo VAOTTOLEL KMOLKA X PTOLLOTOLMVTAG EVVOLEG KOLVEG O Ahheg Yhdooes. o mapdderypa, £va kowvd
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wWimpo otnv Python eivar va kéver pa eavddnym cave amd oha ta otouxeio evog iterable ypnoluo-
oldvtog wo dNhwon for. [orhég dhheg YADOOES TOU deV £XOUV AUTOV TOV TUITO KOTAOKEVNG, £TOL OL
avBpwrol wov dev eivan eEotkelmuévol ue v Python ypnolpwomolotv uepikég @opég évav aptduntikd
ueTpNT:

for i in range(len(food)):
print (foodl[i])

Avtifeta, wo mo kabapn uébodog Pythonic:

for piece in food:
print (piece)

avoyvoplopevo ovoua 'Eva dvoua pe Koukkideg mou deiyver T «Stadpourp» amtd 1o kKaBohkd gupog evog
module oe wa KAGom, ouvaptnon 1 uébodo mov opiletar o avthv TV evdtnTa, Omtmg opileTal 0To
PEP 3155. T'o. ouvoptiogLs Ko KAAGELG OVATATOV ETLITEOOV, TO OVOYVWPLOUEVO Ovopa elvorl (8o e To
OVOUO. TOV LVTLKELUEVOU:

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname

L} C L}

>>> C.D.__qualname___
'C.D'

>>> C.D.meth. qgualname
'C.D.meth’

‘Otov ypnotuomoteito yie avopopd oe modules , 10 TAHOWS avayvweLouévo évoua onuoivelr ohoOkANPo
To drakekoupévo path mpog to module, cuuTEPAAUPBAVOUEVDV TUXOV YOVIKMDV TAKETWV TT.). email.
mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

i 00c avaopac The number of references to an object. When the reference count of an object drops to zero, it is
deallocated. Reference counting is generally not visible to Python code, but it is a key element of the CPython
implementation. The sy s module defines a get refcount () function that programmers can call to return
the reference count for a particular object.

Kovoviko mokéro 'Eva mopadoolakd package, dnwg évag Katdhoyog mou mepiéyel évo __init_ .py op-
YElo.

Bh. emiong namespace package.

__slots__ Mua dMhwon péoa o o kKAdon mov eEotkovouel uviun dNAmvovTog €K TwV TPOTEPMY XMDPO YL
TOPABELYUO. XAPOUKTNPLOTIKG Ko eEoheipovtag AeElkd oTrypotimwy. Av Kat SHUOEIMIG, 1) TEXVIKT
elval Kammg SVOKONO VAL YivEL OMOT Kol TPo0pileTol KAADTEPO VL0 OTTAVIES TEPLTTMOELG OTTOV VITAPYEL
peydhog apLBudsg OTLYUOTUTTMV OF WLOL EQAPUOYT] KPLoLUNG-UVUNG.

okolovlio. An iterable which supports efficient element access using integer indices via the __getitem__ ()
special method and defines a ___len__ () method that returns the length of the sequence. Some built-in
sequence types are 1ist, str, tuple, and bytes. Note that dict also supports __getitem__ () and
__len__ (),butis considered a mapping rather than a sequence because the lookups use arbitrary immutable
keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just _ getitem__ () and _ len__ (), adding count (), index (), contains__ (),
and _ reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().
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set comprehension 'Evog cupmayhg tpomog yia va eneEepyooteite OMa M uépog Twv otoryeimy oe éva iterable
KOL VO ETILOTPAPEL £Vl GUVOLO UE TOL autoTeEAéouoTa. results = {c for c in 'abracadabra'
if ¢ not in 'abc'} dwovpyel to oUuvoro cupPporocelpwy {'r', 'd'}. B\ comprehensions.

novaduko dispatch Mo pop@ny dispatch generic function 6tov 1 vAoTOINOY EmMAEYETOL e BAOY TOV TUTTO £VOG
UELOVOUEVOU OPLOUOTOG,

slice 'Eva avtikeigevo mov ovviBmg mepiéyel Eva tufiua wog akohovdiog sequence. Anuovpyeitan éva slice
YPNOLUOTTOLMVTAG T onueiman subscript, [] pe dvo kou KGtw teleieg uetaEl aplbudv otav divovia
mtoAhol, 0mwg 0to variable name[1:3:5]. H onueiwon aykiing (subscript) xpnoLUOTOLEL EGWTE-
pLKd avtikelpeva slice.

181k uédodog Mia uébodog ov Kakeitar olwnpd atd v Python yia vor eKTeAE0EL Lo OUYKEKPLUEVT] AEL-
Tovpyia og évav TOmo, 6TTwg 1 TPooO K. TéToleg uéBodol xovve ovopaTa IOV EEKLVOUV KOL TELELHVOUY
ue dumhég kdtm mavhes. O eldikég uéBodoL TEKUNPLDVOVTOL 0TO specialnames.

dMrwon Mo mpdtoon eivol pépog wag covitag (éva «umhok» Kdduka). Mia mpdtaon eival eite évog
expression gite o, ard modhég douég e pa MEN-Khewdi dmwg if, while M for.

strong reference Zto C API g Python, wo woyvpn ovogopd eivar o avagpopd o€ Vo aVILKEIUEVO
IOV OVIKEL OTOV KOdLKaA TTov TtepLéyel Ty avagopd. H woyvpn avagpopd houfdavetor KaAoviog to
Py_INCREF () Otov 1 avapopd dnuovpyeitol ko amehevdepdvetol e Py DECREF () Otav dtorypa-
el 1 avagopd.

H ouvaptnon Py_NewRef () Wropei vo xpnouorotn0el yia T dSnuovpyia loyuphg avapopag og éva
avrtikeipevo. Zuvnbwg, N ouvapton Py_DECREF () mpémel vo KAAEITOL 0TV LoYvpy ovapopd pLy
ByeL ammd o €VPOG TG LOYVPNG AVOPOPAGS, YL VO OTTOPEVYOEL 1] dLOPPON ULOG AVAPOPAGS.

Bh. emtiong borrowed reference.

Kwdkomoinon kewnévov Mia ovuforooelpd otnv Python givar po akohoubio onueiwv kddika Unicode (oto
eVpog U+0000-U+10FFFF). ['la vo auroBnkevoeTe 1 va. PETAPEPETE o OUUPBOLOCELPA, TIPETEL VaL OEL-
promonOei mg dvadiki) akorovdia.

H ogipromoinon pag ouuforooelpdg oe pua dSuadikt) akorovdia elvol yvmot wg «<KwdLKomoinon» , Ko
N ovodnuovpyia TG oupporooelpds amd v dvadikr| akohovbia elvol yvmoT oG «amoKmolKomTol-

nomn».

Yrdpyer po workihion SLopopeTIKNG OELPLOTOINONG KELEVOL codecs, 0L 0TToioL CUAAOYIKA avapépovTaL
WG «KMOUKOTOLNOELG KEWEVOU».

apyeio kewévov 'Eva file object tkavd vo SLOBALEL Kol voL YpAgeL avTIKeileva st r. Zuyvd, éva apyeio Keué-
VOU AITOKTA TTPAYUATLKA TTPOOPaoT] o€ (o por] duadik) por dedouévwv ko xewpiletal avtopota v
text encoding. TTopadeiynorto apyeinv KeEVoL eival apyeio Tov avoiyouv og hettovpyio kepévou (' r'
N 'w'), sys.stdin, sys.stdout, Kot oTLyWOTUITO TOV 10. StringIO.

BA. emiong binary file yio évar OVTLKEILEVO OPYELOV [LE dUVATOTITA AVAYVWONG KaL YYPAPNG dvadikd
avTikelueva.

oupforocelpd TPUTA®Y ELoaymYIKOV Muio ouuBOA0CELPE OV SeoUEVETOL OTTO TPELG TTEPLTTWOELG EiTE EVOG
eLooywytkov (») N wag amootpdpov (). Av xor dev Tapéyouv Kouio AeLtovpytkotnTa Tov dev eivol
duabéaun pe ouufolooELpEéG He LOVA ELOOYMYLKE, elvarl xpfoLues yio dtagpdpoug Adyous. Zag emiTpé-
TTOUV VO CUIITEPLLAPETE LOVA KO DLTTAG ELOAYDYLKA Y WPLG dLOpUYY O (o OVIBOLOCELPA Kall UTTOPOVY
VoL EKTEVOVTOL 08 TTOMES YPOUUES XWPLG T XPNON TOU YOPAKTHPC CUVEXELX, KOOLOTDOVTOG Ta LOLLTEPQL
YPHOLO KATd T GUVTOEN eYYPAPoV He oupporooelpéc.

tomog The type of a Python object determines what kind of object it is; every object has a type. An object’s type is
accessible asits ___class___ attribute or can be retrieved with type (ob7j).

type alias 'Evo ouvadvupo yo évay thmo, mov dnuiovpyeitar ue tv ovafeorn TOmov o€ £V avayvopLoTko.

Ta type aliases eival ypnowpa yio tnv osthomoinom type alias. Tia tapdderypor:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:
pass
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WITOPEL VoL YivEL TTL0 evavayvwoTto dmwg:

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

B\ typing kouw PEP 484, mov meprypdepel authv Tnv hettovpytkdtnta.

type hint 'Evag annotation mov KaHopilel TOV avoueVOUEVO TUTTO VLol (o UETOPANTY], EVOL YUPAKTNPLOTIKO
KAGONG ) Wt TTAPAUETPO OVVAPTNOTG 1) TLUT) ETLOTPOPTG.
Type hints are optional and are not enforced by Python but they are useful to static type analysis tools, and aid
IDEs with code completion and refactoring.

YrodeiEeig tomov (type hints) yia kabBolkég petaPinTés, xapoaKTHPLOTIKE KAAONG KoL ouvapTh-
oelg , OMG Oyl ToTké ueTafANTég, UmopovV VA TPOOTEAACTOUV YPNOLUOTOLMVTAG TO typing.
get_type_hints ().

B\ typing ko PEP 484, mov meprypdepel outhv Tnv hettovpytkdtnto.

kobohxés véeg ypaupés Eva tpdmog epunveilag podv Keluévou otov omoio Oha ta akdlovba avayvwpilo-
vtar g MEelg wag ypopung: 1 ovufaon téhovg ypouug tov Unix '\n', 1 ovupaon twv Windows
"\r\n', ko v moid ovppaon Macintosh '\r'. BL. PEP 278 xauw PEP 3116, kabng ko bytes.
splitlines () yw mpooOetn xpnon.

annotation pevapiyeig ‘Evag annotation o, petaAng 1 evog xopaktnpLlotko KAGoNG.

‘Otov annotating puo HeTaBANTY 1 va xopakTnpLotikod kKAdong, 1 avabeon eivol TpoatpeTikn:

class C:
field: 'annotation'

Ta annotations HETAPANTOV X PNOLULOTOLOVVTAL CUVIOWGS YLaL fype hints: Y10 ToPAdeLyuo outh N LeTaFAnTy
avapéveral va MfeL Tiég int:

count: int = 0

H ovvtoEn annotation petafintig epLypdgpetan oty evoTnTo annassign.

BA\. function annotation, PEP 484 wouw PEP 526, mov mepuypdgovv aut ) Aettovpyia. Agite emiong
annotations-howto yia BELTLOTEG TPAKTIKEG OYETIKA Ue TNV EpYacia e oyxoMaouove.

virtual environment 'Evo cuvepyotikd ommopovopévo meptBdlhov xpovou eXTELECTG TOVU EMLTPETEL OTOVG
¥PNOTEG KoL TIG eOpuoyés ™G Python va eykataotioovv ko vo avafaduicovv mokéto diavoung
Python ywpic vo mapepfaivovy ot ouumeplpopd dlwv epapuoymv Python mov extelovvral oto idro
ovoTNUO.

B emiong venv.

virtual machine 'Evag vmohoyioti|g opiletar €€ ohokApov astd to hoyioukod. H eucoviky) unyovn tg Python
eKTeELEL TO bytecode mov ekmépmetal ortd Tov peToylwttioti) bytecode.

Zen tc Python Kotdhoyog oyedlaotikdv apydv KoL (LLOGOQLOV TTOV ELVOL YPTOLUES YLOL TNV KATOVONOT
Kaw ™) ¥phHon g YAwooac. O Katdhoyog umopel va Bpedel tinKtporoymvtag «import this» oty
dLadPaoTIKY KOVOOLQL.
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nAPAPTHMA B’

About these documents

These documents are generated from reStructuredText sources by Sphinx, a document processor specifically written
for the Python documentation.

H avamtuEn tov eyypdewv kol Tov epyaleimv Toug eivat e€” ohokApou eBehovtiki] TtpoomtddeLa., dwg Kat
1 idua 1 Python. Edv 0éhete va ouvelopépete, piEte wa potid oty oelido reporting-bugs yio Anpogopieg
OYETIKEG e TO TG VO, To Kdvete. Kawvouprol eBehoviég eivan mavta evmpdodektol!

[ToAAég vy OpLOTiES TTNYALVOUY OTOVG:
« Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of the content;
« 7o Docutils tpdtlekt yio v dnuovpyio tmv epapuoydv reStructured Text ko Docutils:

o Fredrik Lundh yia to 61k6 Ttou Alternative Python Reference mpdtlext amd 1o omoio to Sphinx mpe ol
KoAég LOgec.

B'.1 Contributors to the Python Documentation

IMoAhol GvBpwmoL éxovv ouvelopéper otn yAwooo Python, tnv Bupiobnkn g Python, kol to €yypago tg
Python. Aeite Misc/ACKS otig mtnyég dravoung g Python yia wo Aoto tov ouvieheotav.

Movo e T ouUBoAT| KoL TIG CUVELOQOPEG THG KoLvotntag tg Python, 1 Python €yeL tétola vépoya éyypapa
- Zag evyopLotovpe!
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4
NAPAPTHMA [

lotopla kat Adela

.1 Hotopia Tou AoyLoHLKOU

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
/Iwww.cwi.nl/) in the Netherlands as a successor of a language called ABC. Guido remains Python’s principal author,
although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/Iwww.cnri.reston.va.us/) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation;
see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was
formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope Corporation
is a sponsoring member of the PSF.

All Python releases are Open Source (see https://opensource.org/ for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

‘Ekdoon Mpoepxduevn ard | ‘Etoq Idloktnoia | GPL compatible?
0.9.0éwg 1.2 | 8/v 1991-1995 CWI vau
13¢éwg1.52 | 1.2 1995-1999 CNRI VoL
1.6 1.5.2 2000 CNRI oyl
2.0 1.6 2000 BeOpen.com | OyL
1.6.1 1.6 2001 CNRI oyl
2.1 2.0+1.6.1 2001 PSF oYL
2.0.1 2.0+1.6.1 2001 PSF va
2.1.1 2.142.0.1 2001 PSF VoL
2.1.2 2.1.1 2002 PSF VoL
2.1.3 2.1.2 2002 PSF VoL
2.2 kou whvo | 2.1.1 2001-ofuepo. | PSF VoL

Enueiwon: GPL-compatible doesn’t mean that we're distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-compatible
licenses make it possible to combine Python with other software that is released under the GPL; the others don’t.
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Xapm, otovg morhoVg eEmTepLkolg e0ehovteg Tov epydotnKav Katm amd Tig 0dnyieg Tov Guido, avtég ot
eKOO0ELS EYLVALY EPLKTEC.

.2 Opol kaL nipoumoBbEoeLg yLa TNV npéopacn n} TNV XPrion tTng
Python pe aAAoug tpomnoug

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under the PSF
License Agreement and the Zero-Clause BSD license.

Kdémolo Aoyioukd mou givan evowuatmuévo otny Python eivoar vd dragpopetikég adeteg ypnons. OL adeteg
ToPOTOEVTAL (LE KMOLKO TOV EUTTLTTTEL 08 AUTHV TNV Gdeia. Agite Adeies ko Evyapioties yio Evewuatwuévo
Aoyioukd yuow puoL EAMTTN MOTa AUTOV TV 0dELmV.

M.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.18

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.10.18 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 3.10.18 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.10.18 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 3.10.18 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
3.10.18.

4. PSF is making Python 3.10.18 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.10.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.18, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. 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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.10.18, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

r2.2 ZYMoQNIA AAEIAZ BEOPEN.COM I'lA PYTHON 2.0

ZYM®ONIA AAEIAZ ANOIXTOY KQAIKA BEOPEN PYTHON EKAOZH 1

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").

2. 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.

3. 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.

4. 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.

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

6. 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

(ouvéyela otV TOUEVY 0EMDL)
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(ovveyiletal 0md TNV TPONYOUUEVT 0eMd)

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.

r.2.3 ZYM®QNIA AAEIAZ CNRI I'lA PYTHON 1.6.1

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 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."

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.

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.

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 THEREOEF.

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

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

(ouvEyEeLa TNV ETTOUEVT) GENDQ)
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(ovveyiletal 0md TNV TPONYOUUEVT 0eMd)

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.

r.2.4 ZYMoOQNIA AAEIAZ CWI I'lA PYTHON 0.9.0 EQx 1.2

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.

".2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.18
DOCUMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
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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.3 Adeleq katL Euxaplotieg yia Evoopatwpévo AOYLOULKO

Avti M evotita givor o nutelic, odd avEavouevn Moto adewmv KoL EVapLoTImV Yo, AOYLOWKO Tpitmv,
IOV EVOOUOTOVETOL 0TV dtavour| g Python.

M.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/
MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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M.3.2 Sockets

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

M.3.3 Aouyxpoveg socket unnpeoieq

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
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 Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING 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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M.3.4 Awaxeipion Cookie

H evomto http.cookies mepléyel TV mopaKdT® E100TOINON:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley 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.

M.3.5 Avixveuon eKTéAeong

H evomto t race mepiéyel v TapokdTm eL00TOiN0:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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M.3.6 Zuvaptnioelg UUencode kat UUdecode

H evomto uu mepLéyet v mopakdtm domoinon:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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 Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE 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.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

M.3.7 KAjoelg Anopakpuopevng Awadikaciag XML

H evomto xmlrpc. client mepiéyel v mopakdtw e1d0moinon:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
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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".3.8 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

M.3.9 EmAoyn kqueue

H evomta select mepiéyel tv mapokdtm ewdomoinon yio v kqueue diemagpi):

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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r".3.10 SipHash24

To apyelo Python/pyhash.c mepiéyxer v vhomoinon tov Marek Majkowski tov olyopiBuov tov Dan
Bernstein, SipHash24. Autd mepléyel v mapakdatm onueinon:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

M.3.11 strtod kau dtoa

To apyelo Python/dtoa. ¢, mov mopéyel TG ovvaptnoelg dtoa ko strtod tng C yio petatpormt) twv C doubles
7TPOG Ko atd strings, Tpoépyetat amd to oudvupo apyeto tov David M. Gay, mtpog to mopdv diabéoiuo amod
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c. To apykod apyeio, OTWG AvaKTY)-
Onke otig 16 Maptiov, 2009, mepiéyet ta akOAOVOa TVEVUATIKG SUKOLDUOTA KOL TNV ELOOTOIN0N 0dEL0dOTN-

ongc:

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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r.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

% ok X ok X % X %

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

L T T T I S S S S N S S S S S S N S N S N N S S T S e . N S N S S S S S S S S S S S
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/
".3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured ——with-
system—expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

r.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured ——with-
system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

(ouvéyela 0TV TOUEVY 0EMD)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

r.3.15 zlib

H eméxtaon z1ib dnuovpyeital Yp1oLUoTOLmVTAS VO CUUTEPIAAUBAVOUEVOL avTiypapo Tmv Tnydv zlib,
eqv 1 £xdoom Tov zlib tov BpiokeTol 0To GVOTNUO ELVOL TTOA) TTOME YLOL VAL X PN OLULOTTOLNOEL YL TNV KATOOKEVT):

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

M.3.16 cfuhash

H vhomoinon tov mivaKa KoTaKepUATIONOU OV xpnotiomoteital amd 10 tracemalloc Baociletol oto €pyo
cfuhash:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
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contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

M.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured ——
with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

M.3.18 W3C C14N ocouita SoKLHuNiQ

H oovita doxiurig C14N 2.0 oto mwokéto test (Lib/test/xmltestdata/cl14n-20/) avaktiOnke amd
tov totdtomo tov W3C https://www.w3.org/TR/xml-c14n2-testcases/ Kau dravépetar pue v ddewa 3 phtpov
BSD:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

(ouvéyela 0TV nOUEVY 0EMDL)
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are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

M.3.19 Audioop

To module audioop ypnowormoiel wg Baon kmdika tov apyeiov g771.c Tov épyov Sox. https://sourceforge.net/
projects/sox/files/sox/12.17.7/sox-12.17.7 .tar.gz

Avto o yaiog KOdkag eival poidv g Sun Microsystems, Inc. Ko Tap€yETOL VL0 ATEPLOPLOTY
xpNo1n. Ou %pf|oTEG UTOPOVV VO AVTLYPAPOUV 1] VO TPOTOTTOL)OOUV OUTOV TOV TNYoio KMOLKA
x0plg xpEwon.

O IMTHI'AIOZ KQAIKAZ TOY SUN ITAPEXETAI OINOQZ EXEI XQPIZ KANENOZ EIAOYZ EI'-
I'YHZEIZ ZYMIIEPIAAMBANOMENQN EITYHZEQN ZXEAIAZMOY, EMITIOPEYZIMOTH-

TAZ KAT KATAAAHAOTHTAZX I'TA 2YTKEKPIMENO 2KOIIO ‘H TIOY ITPOKYTITEI AITO
KAIIOIA TIOPEIA ZYNAAAAT'HZ, XPHXHX 'H EMIIOPIKHZ ITPAKTIKHZ.

O niyaiog KOdIKAG Tov Sun Tap€yeTol Xmpig TNV VITooTHPLEN Kot wpig Kauio voypémon) ek ué-
poug ¢ Sun Microsystems, Inc. vo. fonOnoeL oty xp1omn, otn dLdpOwaom, tpomomoinom 1 fertiwon
TOU.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE
INFRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS
SOFTWARE OR ANY PART THEREOF.

Ze xopia mepimrwon 1 Sun Microsystems, Inc. dev @éper evbivn Yoo OV ammielo €cOdWV 1)
KepdwV 1N dAheg e1dIKEG, Eupeoeg Kat emokOhovbeg Tnuiec, akoun ko av 1 Sun €yl evnuepwoet
yLoL TV TOOVOTNTO TETOLWY TNULDV.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, Kalugpdpvio 94043
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nAPAPTHMA £\’

Copyright

H Python ko vt 1) Tekunpiwon eivod:

Copyright © 2001-2023 Python Software Foundation. ‘Ol To. StkodUoTo SLOTPOUVTAL.

Copyright © 2000 BeOpen.com. OLa T SUKOLMOUOTA SLATNPOVVTOL.

Copyright © 1995-2000 Corporation for National Research Initiatives. Olo. To. StKaLOUATO SLATNPOVVTAL.

Copyright © 1991-1995 Stichting Mathematisch Centrum. ‘Ola Tal SLKOLOUOTA SLATPOVVTOL.

AvatpéEte 010 lotopla kar Adea Yo TPNG TANPOQOPNON OYETIKE te TNV AdeLa YpNoNG Ko Tig eE0V010d0-
THOELS.
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MN-aApaBLTIKA
I | |
2to3,11
>>> 11
BDFL, 13
CPython, 14
C-contiguous, 14
EAFP, 15
Fortran contiguous, 14
GIL, 17
IDLE, 18
LBYL, 19
MRO, 20
PEP, 22
Python 3000, 22
Python Enhancement Proposals
PEP 1,22
PEP 238,16
PEP 278,25
PEP 302,16, 19
PEP 343, 14
PEP 362,12,22
PEP 411,22
PEP 420,16, 21,22
PEP 443,17
PEP 451,16
PEP 483,17
PEP 484,11,16,17,25
PEP 492,12, 14
PEP 498,15
PEP 519,22
PEP 525,12
PEP 526,11,25
PEP 585,17
PEP 3116,25
PEP 3155,23
Pythonic, 22
Zen tng Python, 25
_ future_ , 16
__slots_ ,23
annotation, 11
annotation petaBAntnig, 25
awaitable, 12

bytecode, 13
bytes-like avtixeipeva, 13
callable, 13
callback, 13
coercion, 13
context petaPAntn, 14
contiguous, 14
coroutine, 14
coroutine ouvdptnon, 14
decorator, 14
descriptor, 14
docstring, 15
duck-typing, 15
f-string, 15
finder, 16
generator, 16
generator expression, 17
generator iterator, 17
generator éxypaon, 17
global interpreter lock,17
hash-based pyc, 17
hashable, 17
immutable, 18
interpreted, 18
iterable, 18
iterator, 18
lambda, 19
list comprehension, 19
loader, 19
magic

method, 19
mapping, 19
meta path finder, 20
method

magic, 19

special, 24
module, 20
module emnéxtaong, 15
mutable, 20
named tuple, 20
namespace, 20
nested scope, 21
path based finder, 22
path entry, 22
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path entry finder, 22
path entry hook, 22
path-like avtikeipevo, 22
provisional API,22
provisional mnaxéTo, 22
set comprehension, 24
slice,24
special

method, 24
strong reference, 24
type alias,24
type hint, 25
virtual environment, 25
virtual machine, 25

A

aképalra Srailpeon, 16

axoioubia, 23

avayvwplopévo ovoua, 23
avtikeipevo, 21

avtikeipevo apyelou, 15

avtikeipevo mou poirdletr pe apyeto, 15
apyelo xeipévou, 24

aocUuyyxpovog generator, 12

aocUyyxpovoc generator iterator, 12
acuyyxpovocg iterable, 12

acuyyxpovog iterator, 12

acuyypovog Sirayeilplotng context, 12
apnenuévn Pacikrn kAdon, 11

r

yevikny ouvdptnon, 17
yevikde Tunog, 17

A

Saveikn avawpopd, 13
8nAwon, 24
Srabpactixde, 18
Siraxeiplotrc context, 14
Suabikd apyeto, 13

E

€181k pébodog, 24
eltoaydépevo path, 18
eloaywyéag, 18
eloaywyn, 18
éxppaon, 15

K

xaboAlxég véeg ypappéc, 25

Kavovikd maxkéto, 23

xatavénon Aefixou, 15

xAdon, 13

kAdon véou OTUA, 21

xwdixomoinon xeilpévou, 24

kw8 lkomoilnon oOucTNuaTtog apyelwv
XelplLoTAG opaAudtwy, 15

Xatu

Al

AeZ1xd, 15
AloTa, 19

M

payikn pébodog, 19
nébodog, 20
peta-xAdon, 20
petaBAnth xAdong, 13
piyabikdc apibudc, 14
pova8ixkd dispatch, 24

O

6propa, 11

6plopa keyword, 19
6plopa Béong, 22
oyn AeZixkou, 15

M

naxéto, 21

nak£€To namespace, 21
napduetpog, 21
nAnfoc avaypopdc, 23

)

oelpd avdiuong pebddwv, 20

ouAAloyny amopplpdtwv, 16

oupBolocelpd TPLOAWV €10AywWYlkwv, 24
ouvdptnon, 16

ouvdptnon annotation, 16

ouvdptnon key, 19

T

Teppatiopdc Aeittoupylag Srepunvéa, 18
Texvikéc npoSiraypapéc module, 20
Tpnpa, 22

Tonikn xwdikomoinon, 19

TUnocg, 24

X

XapaktTneloTiko, 12
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