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The Python Library Reference, Yayim 3.14.0rc3

reference-index Python dilinin tam s6zdizimini ve anlamin1 agiklarken, bu kiitiiphane bagvuru kilavuzu Python ile
birlikte dagitilan standart kiitiiphaneyi agiklar. Ayrica, Python dagitimlarina yaygin olarak dahil edilen bazi istege
bagh bilesenleri de agiklar.

Python’un standart kiittiphanesi ¢cok kapsamlidir ve agagida listelenen uzun igindekiler tablosunda belirtildigi gibi
cok cesitli olanaklar sunar. Kiitiiphane, aksi takdirde Python programcilarinin erisemeyecegi dosya G/C(I/0) gibi
sistem iglevlerine erigim saglayan yerlesik modiillerin (C ile yazilmis) yani sira giinliik programlamada ortaya ¢ikan
bircok sorun i¢in standartlastirilmis coziimler saglayan Python ile yazilmis modiiller i¢erir. Bu modiillerden bazilari,
platforma ozgii 6zellikleri platformdan bagimsiz API'lere soyutlayarak Python programlarinin tagmabilirligini tegvik
etmek ve gelistirmek icin agik¢a tasarlanmagtir.

Windows platformu i¢in Python yiikleyicileri genellikle tiim standart kiitiiphaneyi icerir ve genellikle bircok ek bile-
sen de igerir. Unix benzeri isletim sistemleri i¢in Python normalde bir paket koleksiyonu olarak saglanir, bu nedenle
istege bagl bilesenlerin bir kismini veya tamamini elde etmek icin igletim sistemiyle birlikte saglanan paketleme
araglarimi kullanmak gerekebilir.

Standart kiitiiphaneye ek olarak, Python Package Index adresinden ulagilabilen yiiz binlerce bilesenden (bireysel
programlar ve modiillerden paketlere ve tiim uygulama gelistirme cercevelerine kadar) olusan aktif bir koleksiyon
bulunmaktadir.

icindekiler 1
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BOLUM 1

Giris

“Python kiitiiphanesi” birkag¢ farkli tiirde bilegen icerir.

Sayilar ve listeler gibi normalde bir dilin “¢ekirdeginin” parcast olarak kabul edilecek veri tiirlerini icerir. Bu tiir-
ler icin, Python dil ¢ekirdegi degismezlerin bigimini tanimlar ve anlamlar1 iizerine bazi kisitlamalar koyar, ancak
anlamlar1 tam olarak tanimlamaz. (Ote yandan, dil ¢ekirdegi operatorlerin yazimi ve oncelikleri gibi s6zdizimsel
ozellikleri tanimlar).

Kiitiiphane ayrica yerlesik fonksiyonlar ve istisnalar da icerir — bir import deyimine ihtiya¢ duymadan tiim Pyt-
hon kodlari tarafindan kullanilabilen nesneler. Bunlardan bazilar1 ¢ekirdek dil tarafindan tanimlanmistir, ancak ¢ogu
cekirdek semantigi i¢in gerekli degildir ve burada sadece agiklanmigtir.

Bununla birlikte, kiitiiphanenin biiytik kismi bir modiil koleksiyonundan olugur. Bu koleksiyonu incelemenin bir¢ok
yolu vardir. Baz1 modiiller C dilinde yazilmis ve Python yorumlayicisina yerlestirilmigtir; digerleri Python dilinde
yazilmig ve kaynak bigiminde ige aktarilmistir. Bazi modiiller, y18in izlemesi yazdirma gibi Pythona 6zgii arayiizler
saglar; bazilar1 belirli donanimlara erisim gibi belirli igletim sistemlerine 6zgii arayiizler saglar; digerleri World Wide
Web gibi belirli bir uygulama alanina 6zgii arayiizler saglar. Bazi1 modiiller Python’un tiim siiriimlerinde ve portlarinda
mevcuttur; digerleri yalnizca temel sistem bunlar1 desteklediginde veya gerektirdiginde kullanilabilir; ancak digerleri
yalnizca Python derlendiginde ve yiiklendiginde belirli bir yapilandirma secenegi secildiginde kullanilabilir.

Bu kilavuz “i¢ten disa dogru” diizenlenmistir: ilk olarak yerlesik fonksiyonlar, veri tiirleri ve istisnalar ve son olarak
ilgili modiillerin boliimlerinde gruplandirilmig modiiller agiklanmaktadir.

Bu, bu kilavuzu en bagtan okumaya baglarsaniz ve sikildiginizda bir sonraki boliime atlarsaniz, Python kiitiiphanesi
tarafindan desteklenen mevcut modiiller ve uygulama alanlar1 hakkinda makul bir genel bakis elde edeceginiz anla-
mina gelir. Elbette bunu bir roman gibi okumak zorunda degilsiniz — icindekiler tablosuna da goz atabilir (kilavuzun
ontinde) veya dizinde (arkada) belirli bir fonksiyonu, modiilii veya terimi arayabilirsiniz. Ve son olarak, rastgele ko-
nular hakkinda bilgi edinmekten hoslantyorsaniz, rastgele bir sayfa numarasi se¢ip (bkz. modiil random) bir ya da iki
boliim okuyabilirsiniz. Bu kilavuzun boliimlerini okuma siraniz ne olursa olsun, kilavuzun geri kalan1 bu materyale
agina oldugunuzu varsaydigindan, boliim Gomiilii Fonksiyonlar ile baglamaniza yardimc olur.

Gosteri baglasin!

1.1 Kullanilabilirlik hakkinda notlar

o “Kullanilabilirlik: Unix” notu, bu fonksiyonun Unix sistemlerinde yaygin olarak bulundugu anlamina gelir.
Belirli bir igletim sistemindeki varlig1 hakkinda herhangi bir iddiada bulunmaz.

« If not separately noted, all functions that claim “Availability: Unix” are supported on macOS, iOS and Android,
all of which build on a Unix core.
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« Bir kullanilabilirlik notu hem minimum Cekirdek(Kernel) stiriimii hem de minimum libc siiriimii iceriyorsa,
her iki kosul da gecerli olmalidir. Ornegin Availability: Linux > = 3.17 with glibc > = 2.27 notuna sahip bir
ozellik i¢cin hem Linux 3.17 veya daha yeni hem de glibc 2.27 veya daha yeni olmas1 gerekir.

1.1.1 WebAssembly platformlari

WebAssembly platformlart wasm32-emscripten (Emscripten) ve wasm32-wasi (WASI) POSIX API‘lerinin bir
alt kiimesini saglar. WebAssembly calisma zamanlar1 ve tarayicilart korumalidir ve ana bilgisayara ve harici kay-
naklara sinirh erisime sahiptir. Stiregler, is parcacigi, ag, sinyaller veya diger siirecler arasi iletisim (IPC) bigimlerini
kullanan herhangi bir Python standart kiitiiphane modiilii ya mevcut degildir ya da diger Unix benzeri sistemlerde
oldugu gibi calismayabilir. Dosya I/O, dosya sistemi ve Unix izinleriyle ilgili iglevler de kisitlanmigtir. Emscripten
bloklama I/O’ye izin vermez. sleep () gibi diger engelleme iglemleri tarayici olay dongiisiinii engeller.

Python'un WebAssembly platformlarindaki ¢zellikleri ve davranist Emscripten-SDK veya WASI-SDK siiriimiine,
WASM caligma zamanlarina (tarayici, NodelS, wasmtime) ve Python derleme zamani bayraklarina(build time flags)
baghidir. WebAssembly, Emscripten ve WASI gelismekte olan standartlardir; ag olusturma gibi bazi ozellikler gele-
cekte desteklenebilir.

Tarayicida Python i¢in kullanicilar Pyodide veya PyScript’i diigtinmelidir. PyScript, kendisi de CPython ve Emsc-
ripten {izerine inga edilmig olan Pyodide tizerine kurulmustur. Pyodide, tarayicilarin JavaScript ve DOM APT'lerine
erisimin yani sira JavaScript'in XMLHt t pRequest ve Fetch APTleri ile sinirli ag yetenekleri saglar.

« Siirecle ilgili APT’ler kullanilamaz veya her zaman bir hata ile basarisiz olur. Bu, yeni siirecler olugturan
(fork (), execve ()), stirecleri bekleyen (waitpid()), sinyal gonderen (kil1 ()) veya siireclerle bagka se-
kilde etkilesime giren APT’leri igerir. subprocess ige aktarilabilir ancak ¢aligmaz.

e socket modiili mevcuttur, ancak sinirhidir ve diger platformlardan farkli davranir. Emscripten iizerinde,
soketler her zaman bloklama yapmaz ve WebSockets araciligiyla TCP’yi proxy’lemek icin sunucuda ek Ja-
vaScript kodu ve yardimcilar gerektirir; daha fazla bilgi i¢in Emscripten Networking boliimiine bakin. WASI
anlik goriintii 6nizleme 1, yalmizca mevcut bir dosya tanimlayicisindan soketlere izin verir.

« Baz fonksiyonlar higbir sey yapmayan ve her zaman sabit kodlanmis degerler dondiiren taslaklardir.

o Dosya tanimlayicilari, dosya izinleri, dosya sahipligi ve baglantilarla ilgili islevler sinirlidir ve bazi iglemleri
desteklemez. Ornegin, WASI mutlak dosya adlartyla ortak baglantilara izin vermez.

1.1.2 Mobile platforms

Android and iOS are, in most respects, POSIX operating systems. File I/O, socket handling, and threading all behave
as they would on any POSIX operating system. However, there are several major differences:

» Mobile platforms can only use Python in “embedded” mode. There is no Python REPL, and no ability to use
separate executables such as python or pip. To add Python code to your mobile app, you must use the Python
embedding API. For more details, see using-android and using-ios.

« Subprocesses:

- On Android, creating subprocesses is possible but officially unsupported. In particular, Android does not
support any part of the System V IPC API, so multiprocessing is not available.

- An iOS app cannot use any form of subprocessing, multiprocessing, or inter-process communication. If
an i0S app attempts to create a subprocess, the process creating the subprocess will either lock up, or
crash. An iOS app has no visibility of other applications that are running, nor any ability to communicate
with other running applications, outside of the iOS-specific APIs that exist for this purpose.

» Mobile apps have limited access to modify system resources (such as the system clock). These resources will
often be readable, but attempts to modify those resources will usually fail.

« Console input and output:

— On Android, the native stdout and stderr are not connected to anything, so Python installs its own
streams which redirect messages to the system log. These can be seen under the tags python.stdout
and python. stderr respectively.
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— 108 apps have a limited concept of console output. stdout and stderr exist, and content written to
stdout and stderr will be visible in logs when running in Xcode, but this content won’t be recorded
in the system log. If a user who has installed your app provides their app logs as a diagnostic aid, they
will not include any detail written to stdout or stderr.

— Mobile apps have no usable st din at all. While apps can display an on-screen keyboard, this is a software
feature, not something that is attached to stdin.

As a result, Python modules that involve console manipulation (such as curses and readline) are not
available on mobile platforms.

1.1. Kullanilabilirlik hakkinda notlar 5
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BOLUM 2

GOmull Fonksiyonlar

Python yorumlayicisi, iginde gomiilii olarak gelen ve her zaman kullanilabilen bir dizi fonksiyon ve tiir barindirir.
Burada alfabetik siraya gore listelenmistir.
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G6mult Fonksiyonlar

A E L R
abs () enumerate () len() range ()
aiter() eval () 1ist () repr ()
all() exec () locals () reversed()
anext () round ()
any () F M
ascii() filter() map () S

float () max () set ()
B format () memoryview () setattr ()
bin() frozenset () min () slice()
bool () sorted()
breakpoint () G N staticmethod ()
bytearray () getattr() next () str()
bytes () globals () sum ()

(0) super ()

C H object ()
callable () hasattr() oct () T
chr () hash () open () tuple ()
classmethod () help() ord () type ()
compile () hex ()
complex () P A%

I pow () vars ()
D id () print ()
delattr() input () property () V4
dict () int () zip ()
dir() isinstance ()
divmod () issubclass () _

iter () __import__ ()

abs (number, / (Positional-only parameter separator (PEP 570)))

Return the absolute value of a number. The argument may be an integer, a floating-point number, or an object
implementing __abs__ (). If the argument is a complex number, its magnitude is returned.

aiter (async_iterable, /)
Bir asynchronous iterable igin bir asynchronous iterator dondiirtir. x.__aiter_ () cagrisina eg degerdir.
Not: iter () ‘in aksine, aiter () ‘in 2 argiimanli bi¢imi yoktur.
Added in version 3.10.

all (iterable, /)

Eger iterable ‘in tiim elementleri dogruysa, True dondiiriir. Suna es degerdir:

def all (iterable):
for element in iterable:
if not element:
return False
return True

awaitable anext (async_iterator, /)

8 Boliim 2. Gomili Fonksiyonlar
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awaitable anext (async_iterator, default, /)

Hazir olundugunda, verilen asynchronous iterator ‘dan siradaki pargayr dondiiriir. Eger yineleyici tiikendiyse
ve default deger verildiyse, default degeri dondiiriir.

Bu, gomiilii fonksiyonlardan olan next () ‘in asenkron bir varyantidir, benzer sekilde caligir.

Bu async_iterator ‘in __anext__ () metodunu ¢agirir. Bir awaitable dondiiriir. Bunu beklemek yineleyici-
nin bir sonraki degerini dondiiriir. Eger default deger verildiyse, yineleyici tiikendiginde o dondiirtiliir. Aksi
takdirde St opAsyncIteration hatasi ortaya cikar.

Added in version 3.10.

any (iterable, /)

Eger iterable ‘in elementlerinden herhangi biri dogru ise True dondiiriir. Eger iterable bos ise, False dondiiriir.
Suna esittir:

def any(iterable):
for element in iterable:
if element:
return True
return False

ascii (object, /)

repr () ‘in bir nesnenin yazdirilabilir temsilini iceren bir dize dondiirdiigii, ancak repr () tarafindan dondii-
riilen dizedeki ASCII olmayan karakterlerden \x, \u veya \U gibi kagig karakterlerini kullanarak kactig: gibi,
bu da Python 2’deki repr () tarafindan dondiiriilen degere benzeyen bir string iiretir.

bin (integer, /)

Convert an integer number to a binary string prefixed with “Ob”. The result is a valid Python expression. If
integer is not a Python int object, it has to define an __index__ () method that returns an integer. Some
examples:

P
>>> bin (3)

'Obl11"
>>> bin (-10)
'-0b1010"

Eger 6n ek olarak “Ob” isteniyorsa veya istenmiyorsa, asagidaki gibi iki sekilde de kullanabilirsiniz.

>>> format (14, '#b'), format (14, 'b')
('0b1110'", '1110")

>>> f'{14:4b}"', £'{14:b}'

('0b1110', '1110")

L

Ayrica daha fazla bilgi i¢in format () ‘a bakabilirsiniz.

class bool (object =Fulse, /)

Return a Boolean value, i.e. one of True or False. The argument is converted using the standard fruth testing
procedure. If the argument is false or omitted, this returns False; otherwise, it returns True. The boo1l class
is asubclass of int (see Sayisal Tiirler — int, float, complex). It cannot be subclassed further. Its only instances
are False and True (see Boolean Type - bool).

3.7 siirimiinde degisti: The parameter is now positional-only.

breakpoint ( *args, **kws)

This function drops you into the debugger at the call site. Specifically, it calls sys.breakpointhook (),
passing args and kws straight through. By default, sys.breakpointhook () calls pdb.set_trace () ex-
pecting no arguments. In this case, it is purely a convenience function so you don’t have to explicitly import
pdb or type as much code to enter the debugger. However, sys.breakpointhook () can be set to some
other function and breakpoint () will automatically call that, allowing you to drop into the debugger of
choice. If sys.breakpointhook () is not accessible, this function will raise Runt imeError.
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By default, the behavior of breakpoint () can be changed with the PYTHONBREAKPOINT environment va-
riable. See sys.breakpointhook () for usage details.

Note that this is not guaranteed if sys.breakpointhook () has been replaced.
Raises an auditing event builtins.breakpoint with argument breakpointhook.
Added in version 3.7.

class bytearray (source =b”)
class bytearray (source, encoding, errors ='strict’)

Baytlardan olusan yeni bir dizi dondiiriir. bytearray smifi 0 < = x < 256 araligindaki tam sayilardan olugan
degisebilir bir dizedir. Degistirilebilir Dizi Tipleri ‘da tarif edildigi gibi degisebilir dizeler klasik metotlarinin
coguna sahiptir. bytes tipinin sahip oldugu metotlar icin, Bytes and Bytearray Operations ‘a bakiniz.

Opsiyonel source parametresi diziyi birkag farkli sekilde baglatmak i¢in kullanilabilir:

o Eger bir string ise, encoding (ve istenirse, errors) parametrelerini de vermelisiniz; sonrasinda
bytearray () str.encode () kullanarak dizeyi bayta cevirecektir.

o Eger bir integer ise, dizi bu boyuta gore null baytlar ile doldurulur.

» Eger arabellek arayiizii ‘ne uyan bir objeyse, bayt dizisini baglatmak i¢in bir salt okunur arabellek kulla-
nilir.

o Eger iterable ise, 0 < = x < 256 araligindaki dizinin baglangi¢ icerigi olan tam sayilardan olugan bir
yinelenebilir nesne olmalidir.

Argiiman yoksa, boyutu O olan bir dizi olusturulur.
Binary Sequence Types — bytes, bytearray, memoryview ve Bytearray Objects ‘a bakinz.
class bytes (source =b”)

class bytes (source, encoding, errors =’strict’)

0 < = x < 256 arahi@indaki tam sayilardan olusan degistirilemez bir “bayt” objesi dondiriir. bytes,
bytearray ‘in degistirilemez versiyonudur. Ayni objeyi degistirmeyen metotlara, indeksleme ve dilimleme
davranigina sahiptir.

Buna gore, yapici argiimanlar1 bytearray () igin yorumlanir.

Bayt nesneleri degismez degerler ile de olusturulabilir, strings ‘a bakiniz.

Ayrica Binary Sequence Types — bytes, bytearray, memoryview, Bytes Objects, ve Bytes and Bytearray Opera-
tions ‘a bakiniz.

callable (object, /)

Return True if the object argument appears callable, 7a1se if not. If this returns True, it is still possible that
a call fails, but if it is False, calling object will never succeed. Note that classes are callable (calling a class
returns a new instance); instances are callable if their classhasa _ call__ () method.

Added in version 3.2: Bu fonksiyon Python 3.0 versiyonunda kaldirilmigt: ama Python 3.2 versiyonunda geri
getirildi.

chr (codepoint, /)
Return the string representing a character with the specified Unicode code point. For example, chr (97)
returns the string 'a', while chr (8364) returns the string '€'. This is the inverse of ord ().

The valid range for the argument is from O through 1,114,111 (Ox10FFFF in base 16). valueError will be
raised if it is outside that range.

@classmethod

Bir metodu siif metoduna doniistiiriir.

Bir siif metodu, sinifi ortiik ilk argiiman olarak alir, ayn1 siniftan tiireyen bir 6rnegin metodunun 6rnegi aldigi
gibi. Bir simif metodunu bu sekilde tanimlayabilirsiniz:
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class C:
@classmethod
def f(cls, argl, arg2):

@classmethod formu, bir decorator fonksiyonudur. — detaylar i¢in function ‘a bakiniz.

Bir sif metodu simf (C. £ () gibi) veya 6rnek (C () . £ () gibi) lizerinden ¢agirilabilir. Ornek, smifi disinda
yoksayilir. Eger bir siif metodu tiiretilmis bir sinif igin ¢agrilirsa, tiiretilmis sinif nesnesi ortiik ilk argiiman
olarak gecer.

Simnif metotlart C++ ve Java static metotlarindan farklidir. Eger bunlar1 kullanmak isterseniz, bu boliimdeki
staticmethod () kismina bakimiz. Sinif metotlar1 hakkinda daha fazla bilgi i¢in, types ‘a bakiniz.

3.9 stirtimiinde degisti: Siif metotlar1 artik property () gibi diger descriptors ‘lar1 sarmalayabilir.

3.10 siiriimiinde degisti: Class methods now inherit the method attributes (__module_ , _ name_ ,

_ _qualname_ ,_ doc__and _ annotations__)and have anew __ wrapped__ attribute.

Deprecated since version 3.11, removed in version 3.13: Sinif metotlari artik property () gibidiger descriptor
‘lar1 sarmalayamaz.

compile (source, filename, mode, flags =0, dont_inherit =False, optimize =-1)

source ‘1 bir koda veya AST nesnesine derler. Kod nesneleri exec () veya eval () fonksiyonlar1 kullanila-
rak calistirilabilir. source normal bir dize, bayt dizesi veya bir AST nesnesi olabilir. AST nesneleriyle nasil
calistlacagini 6grenmek icin ast modiiliine bkz.

filename argiiman1 kodun okundugu dosyay1 vermelidir; eger bir dosyadan okunmuyorsa ayirtedilebilir bir
deger verebilirsin (genellikle ' <string>" kullanilir).

mode argiimani hangi tiirden kodun derlenecegini belirtir; eger source bir dizi ifadeden oluguyorsa 'exec'
, eger tek bir ifadeden oluguyorsa 'eval' , veya tek bir etkilesimli ifadeden olusuyorsa 'single' olabilir
(ikinci durumda, “None” diginda bir degere sahip ifadeler yazdirilacaktir).

flags ve dont_inherit opsiyonel arglimanlar1 hangi derleyici secenekleri ‘m aktive edilmesi gerektigini ve han-
gi gelecekteki ozellikler ‘e izin verilecegini kontrol eder. ikisi de verilmediyse (veya ikisi de sifir ise) kod,
compile () ‘1 cagiran kodu etkileyen ayni bayraklarla derlenir. Eger flags argtimani verilip dont_inherit ve-
rilmediyse (veya sifirsa), derleyici secenekleri ve gelecek ifadeleri flags argiimani tarafindan belirtilirler, her
tirliikullanilacak olanlara ek olarak kullanilir. Eger dont_inherit sifirdan farkl bir tamsay1ysa, flags argtimani
da odur. - cevreleyen koddaki bayraklar (gelecekteki 6zellikler ve derleyici se¢enekleri) yoksayilir.

Derleyici secenekleri ve gelecek ifadeleri, birden fazla secenegi belirlemek icin bit diizeyinde VEYA’lanabilen
bitler tarafindan belirlenirler. Gelecekteki belirli bir 6zelligi belirtmek i¢in gereken bit alani,
modiiliindeki _Feature Orneginde compiler_ flag niteligi olarak bulunabilir. Derleyici bayraklar: , ast
modiiliinde PyCF_ 6neki ile bulunabilir.

future___

optimize argimani derleyicinin optimizasyon seviyesini belirler; —1 varsayilan degeri, -0 secenekleri tarafindan
verilen yorumlayicinin optimizasyon seviyesini seger. Belli seviyeler: 0 (optimizasyon yok; _ debug___ dogru),
1 (iddialar kaldirilir, __debug__ yanlig) veya 2 (Ekstradan dokiiman dizeleri de kaldirilds).

Bu fonksiyon derlenmig kaynak gecerli degilise SyntaxError, null baytlar iceriyorsa valueError hatalarin
ortaya cikarir.

Python kodunu onun AST temsiline ayristirmak isterseniz, ast .parse () ‘a bakiniz.

source Ve filename arglimanlariyla denetleme olayr compile ortaya ¢ikartir. Bu durum, ortiik derleme ile
de ortaya cikarilabilir.

O Not

'single' veya 'eval' modunda ¢ok satirh bir dize derleneceginde, giren veri en az bir yeni satir ka-
rakteri ile sonlandirilmalidir. Bu code modiiliindeki tamamlanmig ve tamamlanmamusg ifadelerin tespitini
kolaylagtirmak icindir.

11
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A Uyan

Python’un AST derleyicisindeki yigin derinligi sinirlamalar1 nedeniyle yeterince biiytik/karmagik bir dizeyi
bir AST nesnesine derlerken Python yorumlayicisini ¢okertmek miimkiindiir.

3.2 suriimiinde degisti: Windows ve Mac yeni satirlarinin kullanimina izin verildi. Ayrica, bundan boyle
'exec' modunda iken veri girisinin yeni satirda sonlanmasi gerekmiyor. optimize parametresi eklendi.

3.5 siiriimiinde degisti: Onceden, source , null baytlar igeriyorsa TypeError hatasi ortaya ¢ikardi.

Added in version 3.8: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT artik iist diize await, async for, ve async
with destegini etkinlestirmek icin bayraklarla iletilebilir.

class complex (number =0, /)

class complex (string, /)

class complex (real =0, imag =0)
Convert a single string or number to a complex number, or create a complex number from real and imaginary
parts.

Examples:

s N

>>> complex ('+1.23")

(1.23+03)

>>> complex('-4.573")

-4 .57

>>> complex ('-1.23+4.57")
(=1.234+4.573)

>>> complex ('"\t( -1.23+4.5J )\n')
(=1.23+4.57)

>>> complex ('-Infinity+NaNj')
(-inf+nanj)

>>> complex (1.23)

(1.23+073)

>>> complex (imag=-4.5)

-4.57

>>> complex(-1.23, 4.5)
(-=1.234+4.573)

L J

If the argument is a string, it must contain either a real part (in the same format as for f1oat ()) or an imaginary
part (in the same format but with a '5' or 'J' suffix), or both real and imaginary parts (the sign of the
imaginary part is mandatory in this case). The string can optionally be surrounded by whitespaces and the
round parentheses ' (' and ') ', which are ignored. The string must not contain whitespace between '+', '-"',
the '5' or 'J' suffix, and the decimal number. For example, complex ('1+275") is fine, but complex ("1
+ 27j') raises ValueError. More precisely, the input must conform to the complexvalue production rule
in the following grammar, after parentheses and leading and trailing whitespace characters are removed:

complexvalue: floatvalue |
floatvalue ("j"™ | "J")
floatvalue sign absfloatvalue ("3j" | "J")

If the argument is a number, the constructor serves as a numeric conversion like int and r1oat. For a general
Python object x, complex (x) delegates to x.___complex_ (). If _ complex__ () is not defined then it
fallsbackto _ float_ ().If _ float_ () is not defined then it falls back to __index__ ().

If two arguments are provided or keyword arguments are used, each argument may be any numeric type
(including complex). If both arguments are real numbers, return a complex number with the real component
real and the imaginary component imag. If both arguments are complex numbers, return a complex number
with the real component real.real-imag.imag and the imaginary component real.imag+imag.real.
If one of arguments is a real number, only its real component is used in the above expressions.
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See also complex. from_number () which only accepts a single numeric argument.

If all arguments are omitted, returns 0.

Karmagik tiir, Sayisal Tiirler — int, float, complex kisminda agiklanmigtir.

3.6 strtimiinde degisti: Rakamlarin, kod sabitlerinde oldugu gibi alt cizgi ile gruplandirilmasina izin verilir.
3.8 siiriimiinde degisti: Falls back to __index__ () if __complex__ () and __float__ () are not defined.

3.14 stiriimiinden beri kullanim dig1: Passing a complex number as the real or imag argument is now deprecated;
it should only be passed as a single positional argument.

delattr (object, name, /)

setattr () fonksiyonu ile iligkilidir . Argtimanlar bir nesne ve bir dizedir. Dize nesnenin 6zelliklerinden biri-
nin ad1 olmak zorundadir. Fonksiyon nesnenin izin vermesi kosuluyla, dizede belirtilen bu 6zelligi siler. Ornek
olarak, delattr(x, 'foobar') ,del x.foobar ‘aesdegerdir. name bir Python tanimlayicisi olmak zo-
runda degildir (setattr () bkz.).

class dict (**kwargs)

class dict (mapping, /, **kwargs)

class dict (iterable, /, **kwargs)

dir ()

Yeni bir sozliik yaratir. dict nesnesi bir sozlik sinifidir. Bu sinif hakkindaki dokiimantasyon i¢in dict ve
Mapping Types — dict ‘e bakimiz.

Diger konteynerler icin dahili 1ist, set, tuple smiflari ve collections modiliine bakiniz.

dir (object, /)

Argiiman yoksa, mevcut yerel kapsamdaki isimleri liste olarak dondiirtir. Argiiman varsa, o nesne igin gecerli
ozelliklerin bir listesini dondiirmeye c¢aligir.

If the object has a method named __ dir__ (), this method will be called and must return the list of attri-
butes. This allows objects that implement a custom __getattr__ () or __getattribute__ () function to
customize the way dir () reports their attributes.

If the object does not provide __dir__ (), the function tries its best to gather information from the object’s
__dict__ attribute, if defined, and from its type object. The resulting list is not necessarily complete and may
be inaccurate when the object has a custom __getattr__ ().

Varsayilan dir () mekanizmasi, eksiksiz bilgi yerine en alakali bilgiyi tiretmeye calistig1 icin farkli nesne
tiirleriyle farkli caligir:

« Eger nesne bir modiil nesnesiyse, liste modiiliin 6zelliklerinin isimlerini igerir.

» Eger nesne bir tiir veya sinif nesnesiyse, liste onun 6zelliklerini ve yinelemeli olarak tabanlarinin 6zel-
liklerini igerir.

» Aksi takdirde, liste nesnenin 6zelliklerini, sinifinin 6zelliklerini ve yinelemeli olarak sinifinin temel si-
niflariin 6zelliklerini igerir.

Sonug listesi alfabetik olarak siralanmistir. Ornek olarak:

-

>>> import struct

>>> dir () # show the names in the module namespace

['__builtins_ ', ' _name__ ', 'struct']

>>> dir (struct) # show the names 1in the struct module

['Struct', '__all__'", '_ builtins__ ', '_ _cached__', '__doc__', '_ file_ ',
' __initializing__ ', '__loader__', '__name__', '_ _package_ ',

' _clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']
>>> class Shape:
def dir (self):
return ['area', 'perimeter', 'location']
(sonraki sayfaya devam)
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(6nceki sayfadan devam)

>>> s = Shape ()
>>> dir(s)

["area', 'location', 'perimeter']

O Not

Ciinkii dir (), oncelikle etkilesimli bir komut isteminde kullanim kolayligi sunmak amaciyla saglanir.
Titizlikle ve tutarl bir isim kiimesi saglamaktansa ilging bir isim kiimesi saglar, Detayli davranigh stirtimler
arasinda degisiklige ugrayabilir. Ornek olarak, argiiman sinif ise metasimif 6zellikleri sonug listesinde yer
almaz.

divmod (a, b, /)

Take two (non-complex) numbers as arguments and return a pair of numbers consisting of their quotient and
remainder when using integer division. With mixed operand types, the rules for binary arithmetic operators
apply. For integers, the result is the same as (a // b, a % b). For floating-point numbers the resultis (q,
a % b), where g isusually math.floor (a / b) but may be 1 less than that. Inanycase g * b + a $ b
is very close to a, if a % b is non-zero it has the same signas b,and 0 < = abs(a % b) < abs(b).

enumerate (iterable, start =0)

Bir numaralandirma nesnesi dondiirtir. iterable bir dize, iterator veya tekrarlamay1 destekleyen bagka bir nesne
olmalidir. Yineleyicinin by enumerate () tarafindan dondiiriilen __next__ () metodu bir say1y1 (varsayilan
olarak O olan start ‘dan) ve iterable tizerinde yinelemeden elde edilen degerleri iceren bir demet dondiirtir.

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))

[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

Suna esittir:

def enumerate (iterable, start=0):
n = start
for elem in iterable:
yield n, elem
n += 1

eval (source, /, globals =None, locals =None)

Parametreler
o source (str|code object) - A Python expression.
» globals (dict | None) — The global namespace (default: None).
» locals (mapping | None) — The local namespace (default: None).

Doniisler
The result of the evaluated expression.

Raises
Syntax errors are reported as exceptions.

A Uyan

This function executes arbitrary code. Calling it with user-supplied input may lead to security vulnerabili-
ties.
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The expression argument is parsed and evaluated as a Python expression (technically speaking, a condition
list) using the globals and locals mappings as global and local namespace. If the globals dictionary is present
and does not contain a value for the key _ builtins__, a reference to the dictionary of the built-in module
builtins is inserted under that key before expression is parsed. That way you can control what builtins are
available to the executed code by inserting yourown __builtins__ dictionary into globals before passing it to
eval (). If the locals mapping is omitted it defaults to the globals dictionary. If both mappings are omitted, the
expression is executed with the globals and locals in the environment where eval () is called. Note, eval() will
only have access to the nested scopes (non-locals) in the enclosing environment if they are already referenced
in the scope that is calling eval () (e.g. via a nonlocal statement).

Example:

>> x =1
>>> eval ('
2

x+1")

Bu fonksiyon keyfi kod nesnelerini (compile () tarafindan olugturulanlar gibi) calistirmak icin de kullani-
labilir. Bu durumda, dize yerine bir kod nesnesi iletin. Eger kod nesnesi mode argiimani olarak 'exec' ile
derlendiyse, eval () ‘in dondiirdiigii deger None olacaktir.

Ipuglari: ifadelerin dinamik yiiriitmeleri exec () fonksiyonu tarafindan desteklenir. globals () ve locals ()
fonksiyonlari sirasiyla mevcut global ve yerel sozlugii dondiiriir. eval () veya exec () tarafindan kullanim i¢in
dolagmak yararl olabilir.

Eger verilen kaynak dize ise, bastaki ve sondaki bogluklar ve tabllar ¢ikarilir.

Sadece kalip iceren ifadelerle dizeleri giivenli bir sekilde degerlendirebilen bir fonksiyon artyorsaniz, ast.
literal eval () ‘a bakiniz.

Argiiman olarak kod nesnesi ile bir denetleme olayr exec hatasi ortaya ¢ikartir. Kodun derlendigi sirada ¢ikan
hatalar da ytikseltilir.

3.13 siiriimiinde degisti: The globals and locals arguments can now be passed as keywords.

3.13 stiriimiinde degisti: The semantics of the default locals namespace have been adjusted as described for
the Jocals () builtin.

exec (source, /, globals =None, locals =None, * (Keyword-only parameters separator (PEP 3102)), closure =None)

A Uyan

This function executes arbitrary code. Calling it with user-supplied input may lead to security vulnerabili-
ties.

This function supports dynamic execution of Python code. source must be either a string or a code object. If
it is a string, the string is parsed as a suite of Python statements which is then executed (unless a syntax error
occurs).! If it is a code object, it is simply executed. In all cases, the code that’s executed is expected to be valid
as file input (see the section file-input in the Reference Manual). Be aware that the nonlocal, yield, and
return statements may not be used outside of function definitions even within the context of code passed to
the exec () function. The return value is None.

In all cases, if the optional parts are omitted, the code is executed in the current scope. If only globals is
provided, it must be a dictionary (and not a subclass of dictionary), which will be used for both the global and
the local variables. If globals and locals are given, they are used for the global and local variables, respectively.
If provided, locals can be any mapping object. Remember that at the module level, globals and locals are the
same dictionary.

I Ayristiricinin yalmzea Unix stili satir sonu kuralini kabul ettigini unutmayimn. Eger bir dosyadan kod okuyorsaniz, Windows veya Mac tarzi
yeni satirlart dontistiirmek i¢in yeni satir dontistiirme modunu kullandiginizdan emin olun.
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O Not

When exec gets two separate objects as globals and locals, the code will be executed as if it were embedded
in a class definition. This means functions and classes defined in the executed code will not be able to
access variables assigned at the top level (as the “top level” variables are treated as class variables in a class
definition).

Eger globals sozliigti __builtins__ anahtari igin bir deger icermiyorsa, bu anahtarin altina bir referans yer-
lesik modiil builtins ‘in sozlugiine eklenir. Bu sekilde, kendi _ builtins_  sozligiiniizii exec () ‘e ge-
cirmeden once globals igine ekleyerek yiiriitiilen kod icin hangi yerlesiklerin mevcut oldugunu kontrol edebi-
lirsiniz.

The closure argument specifies a closure-a tuple of cellvars. It’s only valid when the object is a code object
containing free (closure) variables. The length of the tuple must exactly match the length of the code object’s
co_freevars attribute.

Argtiman olarak kod nesnesi ile bir denetleme olay: exec hatasi ortaya ¢ikartir. Kodun derlendigi sirada ¢ikan
hatalar da ytikseltilir.

O Not

The built-in functions globals () and locals () return the current global and local namespace, respec-
tively, which may be useful to pass around for use as the second and third argument to exec ().

O Not

The default locals act as described for function 1ocals () below. Pass an explicit locals dictionary if you
need to see effects of the code on locals after function exec () returns.

3.11 siiriimiinde degisti: closure parametresi eklendi.
3.13 siirtimiinde degisti: The globals and locals arguments can now be passed as keywords.

3.13 siiriimiinde degisti: The semantics of the default locals namespace have been adjusted as described for
the 1ocals () builtin.

filter (function, iterable, /)

fonksiyon™un dogru oldugu iterable 6gelerinden bir yineleyici olugturun. iterable bir dizi, yinelemeyi destekleyen
bir kapsayici veya bir yineleyici olabilir. fonksiyon None ise, kimlik islevi varsayilir, yani iterable 6gesinin yanlis
olan tiim 6geleri kaldirilir.

Eger fonksiyon None degilse ve (item for item in iterable if item) icin fonksiyon None
ise, filter (function, iterable) ‘in bir iiretici ifadesine (item for item in iterable if
function (item)) esit oldugunu unutmayin.

fonksiyon'un yanlig oldugu iterable Ogelerini dondiiren tamamlayict fonksiyon igin itertools.
filterfalse () konusuna bakin.

class float (number =0.0, /)
class float (string, /)

Return a floating-point number constructed from a number or a string.

Examples:

>>> float ('+1.23")

1.23

>>> float (' -12345\n")
-12345.0

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

>>> float ('1e-003")
0.001

>>> float ('+1E6")
1000000.0

>>> float ('-Infinity'")
—inf

If the argument is a string, it should contain a decimal number, optionally preceded by a sign, and optionally
embedded in whitespace. The optional sign may be '+' or '-';a '+ ' sign has no effect on the value produced.
The argument may also be a string representing a NaN (not-a-number), or positive or negative infinity. More
precisely, the input must conform to the £1oatvalue production rule in the following grammar, after leading
and trailing whitespace characters are removed:

sign: L

infinity: "Infinity" | "inf"

nan: "nan"

digit: <a Unicode decimal digit, i.e. characters in Unicode general category Nd>
digitpart: digit (["_"] digit)™*

number: [digitpart] "." digitpart | digitpart ["."]

exponent : ("e"™ | "E") [sign] digitpart

floatnumber: number [exponent]

absfloatvalue: floatnumber | infinity | nan
floatvalue: [sign] absfloatvalue

Case is not significant, so, for example, “inf”, “Inf”, “INFINITY”, and “iNfINity” are all acceptable spellings
for positive infinity.

Otherwise, if the argument is an integer or a floating-point number, a floating-point number with the same
value (within Python’s floating-point precision) is returned. If the argument is outside the range of a Python
float, an OoverflowError will be raised.

For a general Python object x, f1loat (x) delegatestox._ float_ ().If _ float__ () isnotdefined then
it falls back to __index__ ().

See also float. from number () which only accepts a numeric argument.

Argiiman verilmediyse, 0.0 dondiiriiliir.

Float tipi Sayisal Tiirler — int, float, complex kisminda agiklandi.

3.6 stirtimiinde degisti: Rakamlarin, kod sabitlerinde oldugu gibi alt ¢izgi ile gruplandirilmasina izin verilir.
3.7 siiriimiinde degisti: The parameter is now positional-only.

3.8 stirtimiinde degisti: Falls back to __index__ () if _ _float__ () is not defined.

format (value, format_spec =", /)

Bir value ‘1, format_spec tarafindan kontrol edildigi gibi “bi¢cimlendirilmis” bir gosterime donustiiriir. for-
mat_spec ‘in yorumlanmasi value argiimaninin tipine gore degiskendir; ama, ¢ogu yerlesik tiplerde kullanilan
Format Specification Mini-Language adinda bir standart bigcimlendirme s6zdizimi var.

Varsayilan format_spec, st r (value) fonksiyonunu ¢agirmakla ayni etkiyi gosteren bos bir dizedir.

A call to format (value, format_spec) is translated to type (value).__ _format__ (value,
format_spec) which bypasses the instance dictionary when searching for the value’s _ format__ () met-
hod. A TypeError exception is raised if the method search reaches object and the format_spec is non-
empty, or if either the format_spec or the return value are not strings.

3.4 siirimiinde degisti: format_spec bos bir dize degilse, object ()._ format__ (format_spec),
TypeError hatasin ortaya ¢ikartir.
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class frozenset (iterable =(), /)

Opsiyonel olarak iterable 6gesinden alinan dgelerle yeni bir frozenset nesnesi dondiiriir. frozenset yer-
lesik bir siniftir. Bu siif hakkinda dokiimantasyona ulagsmak i¢in frozenset ve Set Tiirleri — set, frozenset
‘e bakiniz.

Diger konteynerler icin, yerlesik set, 1ist, tuple, ve dict smiflarina, ayrica collections modiiliine
bakabilirsiniz.

getattr (object, name, /)

getattr (object, name, default, /)

object ‘in parametre olarak verilmis isimli 6zelliginin degerini dondiiriir. name bir dize olmalidir. Eger di-
ze nesnenin ozelliklerinden birinin ismi ise, sonug bu ozelligin degeri olur. Ornek olarak, getattr (x,
'foobar'), x. foobar ‘a egittir. Eger isimlendirilmis 6zellik objede bulunmuyorsa, default saglanmigsa don-
diiriiliir, aksi takdirde AttributeError hatast ortaya c¢ikar. name bir Python tanimlayicist olmak zorunda
degildir (setattr () bkz).

O Not

ozel isim yonetimi derleme zamaninda gerceklestiginden dolay1, getattr () ile almak icin 6zel bir nite-
ligin (bastaki iki alt ¢izgili nitelikler) adin1 manuel olarak degistirmek gerekir.

globals ()
Gecerli modiil ad alanim1 uygulayan sozliigii dondiiriir. Fonksiyonlar iceren kod i¢in, bu fonksiyon tanimlan-
diginda ayarlanir ve fonksiyonun ¢agrildig1 yerden bagimsiz olarak ayni kalir.

hasattr (object, name, /)
Argiimanlar bir nesne ve dizedir. Eger dize, nesnenin ¢zelliklerinden birinin ismiyse True, degilse False
dondiiriir. (Bu getattr (object, name) ‘i ¢agirarak uygulanir ve At tributeError hatast olusup olus-
mayacag goriiliir.)

hash (object, /)

Nesnenin karma degerini dondiiriir (eger varsa). Karma degerler tam sayilardir. Sozliikleri incelerken hizli bir
sekilde anahtarlar1 karsilastirmak i¢in kullanilirlar. Karsilagtirildiginda ayni1 olan niimerik degerler ayni karma
degere sahiptir (1 ve 1.0 durumunda oldugu gibi farkli veri tiplerinde olsalar bile).

O Not

For objects with custom __hash__ () methods, note that hash () truncates the return value based on the
bit width of the host machine.

help ()
help (request)

Yerlesik yardim sistemini ¢cagirin. (Bu fonksiyon interaktif kullanima yoneliktir.) Eger argiiman verilmediyse,
interaktif yardim sistemi yorumlayici konsolunda baglar. Eger argiiman bir dize ise, bir modiil, fonksiyon, sinif,
metot, anahtar kelime veya dokiimantasyon konusu i¢in dizeye bakilir ve bir yardim sayfasi konsola bastirilir.
Eger argiiman bagka tipte bir nesne ise, nesne {izerinde bir yardim sayfasi olugturulur.

Eger help () ¢agrilirken bir fonksiyonun parametre listesinde egik cizgi(/) bulunuyorsa, bu, egik cizgiden
onceki parametrelerin yalnizca konumsal oldugu anlamina gelir. Daha fazla bilgi i¢in yalnizca konumsalpara-
metrelerle ilgili SSS girisi ‘ne bakiniz.

Bu fonksiyon site modiilii tarafindan yerlesik ad alanina eklenir.

3.4 stirimiinde degisti: pydoc ve inspect ‘e gelen degisiklikler, cagrilabilir nesneler i¢in rapor edilen dam-
galarin artik daha kapsaml ve tutarl oldugunu ifade eder.
hex (integer, /)

Convert an integer number to a lowercase hexadecimal string prefixed with “0x”. If integer is not a Python int
object, it has to define an __index__ () method that returns an integer. Some examples:
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>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a'

Eger bir tam say1y1 biiyiik harf-kii¢iik harf, onekli-6neksiz bir onaltilik sayiya doniistiirmek istiyorsaniz, aga-
gidaki yollar1 kullanabilirsiniz:

>>> ! ' % 255, ' ' % 255, ! ' % 255

('Oxff', 'ff', 'FE')

>>> format (255, '#x'), format (255, 'x'), format (255, 'X'")
('oxff', 'ff', 'FF')

>>> f'{255:4x}', £'{255:x}', f£'{255:X}'

('Oxff', 'ff', 'FEF')

Ayrica daha fazla bilgi icin format () ‘a bakabilirsiniz.

Ayrica onaltilik bir dizgiyi 16 tabanini kullanarak bir tam sayiya dontistiirmek igin int () ‘e bakiniz.

O Not

Bir gercel sayidan onaltilik bir dize gosterimi elde etmek icin £1oat . hex () metodunu kullanin.

id (object, /)
Bir nesngnin “kimlik” ‘ini dondiiriir. Bu nesnenin 6mrii boyunca essiz ve sabit oldugu garanti edilen bir tam
sayidir. Omiirleri ortiigmeyen iki nesne ayni1 id () degerine sahip olabilir.
Bu, bellekteki nesnenin adresidir.
Raises an auditing event builtins.id with argument id.
input ()
input (prompt, /)

Eger prompt arglimanm bulunuyorsa, sonunda yeni bir satir olmadan standart ¢iktiya yazilir. Ardindan fonk-
siyon veri girisinden bir satir okur ve bunu bir dizeye cgevirip (sondaki yeni satir1 ¢ikartir) dondiiriir. EOF
okundugunda, EOFError istisnasi ortaya ¢ikar. Ornek:

>>> s = input('-—> ")
——> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

Eger readline modiili yiiklendiyse, input () ayrmtili satir diizenleme ve gegmis 6zellikleri saglamak i¢in
onu kullanacaktir.

Girisi okumadan once, prompt arglimaniyla birlikte bir denetleme olayr builtins.input ortaya ¢ikartir

Girisi bagariyla okuduktan sonra sonugla birlikte bir auditing event builtins.input/result denetleme
olay1 ortaya ¢ikarir.

class int (number =0, /)
class int (string, /, base =10)

Return an integer object constructed from a number or a string, or return 0 if no arguments are given.

Examples:

>>> int (123.45)
123
>>> int ('123")

(sonraki sayfaya devam)

19



The Python Library Reference, Yayim 3.14.0rc3

L

(6nceki sayfadan devam)

123

>>> int (' -12_345\n")

-12345

>>> int ('"FACE', 16)

64206

>>> int ('Oxface', 0)

64206

>>> int ('01110011', base=2)

115

If the argument defines __int__ (), int (x) returns x.__int__ (). If the argument defines __index__ (),
itreturns x.__index__ (). For floating-point numbers, this truncates towards zero.

If the argument is not a number or if base is given, then it must be a string, bytes, or bytearray instance
representing an integer in radix base. Optionally, the string can be preceded by + or — (with no space in
between), have leading zeros, be surrounded by whitespace, and have single underscores interspersed between
digits.

Bir taban-n tamsay1 dizesi, her biri O ile n-1 arasinda bir degeri temsil eden rakamlar igerir. 0-9 degerleri
herhangi bir Unicode ondalik basamag ile temsil edilebilir. 10-35 degerleri a ila z (veya A ila z) ile temsil
edilebilir. Varsayilan faban 10’dur. izin verilen tabanlar 0 ve 2-36’dir. Taban-2, -8 ve -16 dizelerinin 6niine
istege bagli olarak 0b/0B, 00/00 veya 0x/0X eklenebilir, tipki koddaki tamsay1 degismezlerinde oldugu gibi.
Taban 0 i¢in, dize koddaki tamsay1 degismezi ‘ne benzer bir sekilde yorumlanir, gercek taban 6nek tarafindan
belirlenen 2, 8, 10 veya 16’dir. Taban 0 ayrica bastaki sifirlara da izin vermez: int ('010', 0) yasal degilken,
int ('010') ve int ('010', 8) yasaldir.

Tam say1 tipi Sayisal Tiirler — int, float, complex kisminda agiklandi.

3.4 siiriimiinde degisti: Eger base bir int 6rnegi degilse ve base objesi base.__index__ metoduna sahipse,
bu metot, taban icin bir tamsay1 elde etmek i¢in ¢agrilir. Onceki siiriimler base.__index__ yerine base.
__int__ ‘i kullandi.

3.6 strtimiinde degisti: Rakamlarin, kod sabitlerinde oldugu gibi alt ¢izgi ile gruplandirilmasina izin verilir.
3.7 siirimiinde degisti: The first parameter is now positional-only.
3.8 siiriimiinde degisti: Falls back to __index__ () if __int__ () is not defined.

3.11 siirimiinde degisti: int string inputs and string representations can be limited to help avoid denial of
service attacks. A ValueError is raised when the limit is exceeded while converting a string to an int or
when converting an int into a string would exceed the limit. See the integer string conversion length limitation
documentation.

3.14 siiriimiinde degisti: int () no longer delegates to the __trunc__ () method.

isinstance (object, classinfo, /)

object argiimani, classinfo arglimaninin bir 6rnegiyse veya (dogrudan, dolayli veya sanal) alt sinifinin bir rne-
giyse True dondiiriir. Eger object verilen tipte bir nesne degilse, fonksiyon mutlaka False dondiiriir. classinfo,
tiir nesnelerinden olugan bir demet (veya yinelemeli olarak, bu tiir diger demetler) veya birden cok tiirden bir
Sendika Tiirii ise, ayrica object bu verilen tiirlerden herhangi birinin 6rnegi ise True dondiiriir. Eger classinfo
bir tiir veya tiirler i¢eren bir tuple degilse, TypeError hatasi ortaya ¢ikar. Eger 6nceden yapilmis bir kontrol
bagariliysa TypeError gegersiz bir tip icin ortaya ¢ikmayabilir.

3.10 striimiinde degisti: classinfo bir Sendika Tiirii olabilir.

issubclass (class, classinfo, /)

Eger class, classinfo ‘nun bir alt simifiysa (dogrudan, dolayli, veya sanal), True dondiiriir. Bir sinif kendisinin alt
sinif1 olarak dikkate alinir. classinfo siif nesnelerinden olusan bir demet (veya tekrarli diger benzer demetler)
veya Sendika Tiirii olabilir, bu durumda eger class, classinfo ‘daki elemanlardan herhangi birinin alt siniftysa
True dondiiriilir. Diger her durumda, TypeError hatasi ortaya ¢ikar.

3.10 stirtimiinde degisti: classinfo bir Sendika Tiirii olabilir.
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iter (iterable, /)
iter (callable, sentinel, /)

Return an iterator object. The first argument is interpreted very differently depending on the presence of the se-
cond argument. Without a second argument, the single argument must be a collection object which supports the
iterable protocol (the __iter_ () method), or it must support the sequence protocol (the _ getitem ()
method with integer arguments starting at 0). If it does not support either of those protocols, TyvpeError is
raised. If the second argument, sentinel, is given, then the first argument must be a callable object. The iterator
created in this case will call callable with no arguments for each call toits __next__ () method; if the value
returned is equal to sentinel, StopIteration will be raised, otherwise the value will be returned.

Ayrica Yineleyici Tiirleri bkz.

iter () ‘in ikinci formunun kullamish uygulamalarindan biri bir blok okuyucu insaa etmektir. Ornek olarak,
dosyanin sonuna ulasilana kadar ikili bir veritaban1 dosyasindan sabit genislikte bloklar okunurken:

from functools import partial
with open ('mydata.db', 'rb') as f:
for block in iter (partial(f.read, 64), b''"):
process_block (block)

len (object, /)

Bir objenin uzunlugunu (element sayisin1) dondiiriir. Argiiman bir dizi (6rnegin dize, bytes, demet, liste veya
aralik) veya bir koleksiyon (6rnegin sozliik, kiime veya dondurulmus kiime) olabilir.

len, range (2 ** 100) gibi sys.maxsize ‘dan daha genis uzunluklar i¢in OverrlowError hatasi ortaya
cikartir.

class list (iterable =(), /)
Bir fonksiyon gorevi gormektense, Listeler ve Dizi Tipleri — list, tuple, range de anlatildig1 gibi 1ist bir
degistirebilir dizi ¢esididir.

locals ()

Return a mapping object representing the current local symbol table, with variable names as the keys, and their
currently bound references as the values.

At module scope, as well as when using exec () or eval () with a single namespace, this function returns the
same namespace as globals ().

At class scope, it returns the namespace that will be passed to the metaclass constructor.

When using exec () oreval () withseparate local and global arguments, it returns the local namespace passed
in to the function call.

In all of the above cases, each call to 1ocals () in a given frame of execution will return the same mapping
object. Changes made through the mapping object returned from 1ocals () will be visible as assigned, reas-
signed, or deleted local variables, and assigning, reassigning, or deleting local variables will immediately affect
the contents of the returned mapping object.

In an optimized scope (including functions, generators, and coroutines), each call to 1ocals () instead returns a
fresh dictionary containing the current bindings of the function’s local variables and any nonlocal cell references.
In this case, name binding changes made via the returned dict are nor written back to the corresponding local
variables or nonlocal cell references, and assigning, reassigning, or deleting local variables and nonlocal cell
references does not affect the contents of previously returned dictionaries.

Calling 1ocals () as part of a comprehension in a function, generator, or coroutine is equivalent to calling it
in the containing scope, except that the comprehension’s initialised iteration variables will be included. In other
scopes, it behaves as if the comprehension were running as a nested function.

Calling 1ocals () as part of a generator expression is equivalent to calling it in a nested generator function.

3.12 stirtimiinde degisti: The behaviour of 1ocals () in a comprehension has been updated as described in
PEP 709.
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3.13 stirimiinde degisti: As part of PEP 667, the semantics of mutating the mapping objects returned from
this function are now defined. The behavior in optimized scopes is now as described above. Aside from being
defined, the behaviour in other scopes remains unchanged from previous versions.

map (function, iterable, /, *iterables, strict =False)

Return an iterator that applies function to every item of iterable, yielding the results. If additional iterables
arguments are passed, function must take that many arguments and is applied to the items from all iterables
in parallel. With multiple iterables, the iterator stops when the shortest iterable is exhausted. If strict is True
and one of the iterables is exhausted before the others, a ValueError is raised. For cases where the function
inputs are already arranged into argument tuples, see itertools.starmap ().

3.14 siirimiinde degisti: Added the strict parameter.
max (iterable, *, key =None)
max (iterable, *, default, key =None)
max (argl, arg2, *args, key =None)
Bir yineleyicinin veya birden fazla parametrenin en biiyiik elementini dondiirtir.

Eger bir konumsal parametre saglandiysa, o bir iterable olmalidir. Yineleyicinin en biiyiik elementi dondiiriiliir.
Eger iki veya daha fazla pozisyonel parametre saglandiysa, pozisyonel parametrelerin en bilytigii dondiiriiliir.

Iki tane opsiyonel anahtar kelime parametresi vardir. key parametresi, 1ist . sort () icin kullanildig gibi bir
parametre talep etme fonksiyonunu belirtir. varsayilan parametre, saglanan yineleyici bos ise dondiiriilecek
nesneyi belirtir. Eger yineleyici bog ve varsayilan verilmemis ise, ValueError hatasi ortaya gikar.

Eger birden fazla element en biiyiik ise, fonksiyon ilk rastlanani dondiiriir. bu sorted(iterable,
key =keyfunc, reverse =True) [0] Ve heapg.nlargest (1, iterable, key =keyfunc) gibi
siralama kararliligt muhafaza eden araglar ile uygundur.

3.4 surtimiinde degisti: Added the default keyword-only parameter.
3.8 siiriimiinde degisti: key None olabilir.
class memoryview (object)
Verilen argiimandan olugturulan bir “memory view” objesi dondiiriir. Daha fazla bilgi i¢in Memory Views bkz.
min (iterable, *, key =None)
min (iterable, *, default, key =None)
min (argl, arg2, *args, key =None)
Bir yineleyicideki en kiiciik elementi veya birden fazla argiimandan en kii¢iigiinii dondiiriir.

Eger bir argiiman saglandiysa, argiiman bir iterable olmalidir. Yineleyicinin en kiiciik elementi dondiiriiliir.
Eger birden fazla argiiman saglandiysa, argiimanlarin en kii¢iigti dondiirtiliir.

Iki tane opsiyonel anahtar kelime parametresi vardir. key parametresi, 1ist . sort () igin kullanildig gibi bir
parametre talep etme fonksiyonunu belirtir. varsayilan parametre, saglanan yineleyici bos ise dondiiriilecek
nesneyi belirtir. Eger yineleyici bog ve varsayilan verilmemis ise, ValueError hatasi ortaya gikar.

Eger birden fazla element minimum ise, ilk karsilagilan donduriilir. Bu, sorted(iterable,
key =keyfunc) [0] Ve heapg.nsmallest (1, iterable, key =keyfunc) gibi diger siralama
kararliligin1 koruma araglariyla tutarl calisir.

3.4 stirtimiinde degisti: Added the default keyword-only parameter.
3.8 stirtimiinde degisti: key None olabilir.

next (iterator, /)
next (iterator, default, /)

iterator ‘m __next__ () metodunu cagirarak siradaki elementi getirir. Eger default verildiyse ve yineleyici
tilkenmis ise default dondiiriiliir, aksi takdirde StopIteration hatasi ortaya ¢ikar.
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class object

This is the ultimate base class of all other classes. It has methods that are common to all instances of Python
classes. When the constructor is called, it returns a new featureless object. The constructor does not accept any
arguments.

O Not

object instances do not have __dict__ attributes, so you can’t assign arbitrary attributes to an instance
of object.

oct (integer, /)

Convert an integer number to an octal string prefixed with “0o”. The result is a valid Python expression. If
integer is not a Python int object, it has to define an __ _index__ () method that returns an integer. For
example:

>>> oct (8)
'0010"

>>> oct (-56)
'-0070"

Eger bir tamsay1iy1 “00” 6n ekiyle veya 6n eksiz oktal bir dizeye doniistiirmek istiyorsaniz, asagidaki yollari

kullanabilirsiniz.
'd N
>>> ! ''% 10, " ' % 10

("0012', '12")

>>> format (10, '#o'), format (10, 'o')
('0ol2', '12")

>>> f'{10:40}', £'{10:0}"

('0o12', '12")

L J

Ayrica daha fazla bilgi i¢in format () ‘a bakabilirsiniz.

open (file, mode ='r’, buffering =-1, encoding =None, errors =None, newline =None, closefd =True, opener =None)

file 1 acar ve buna karsilik gelen file object 1 dondiiriir. Eger dosya acilamazsa, 0SError hatasi ortaya ¢ikar.
Bu fonksiyonun nasil kullanildigina dair daha fazla 6rnek icin tut-files bkz.

file, acilan dosyanin agilmasi veya dosyanin bir tam say1 dosya tanimlayicisinin paketlenmesi icin bir yol adini
(mutlak veya gecerli calisma dizinine gore) veren path-like object ‘dir. (Eger bir dosya agiklayicist veirldiyse,
closefd, False ‘a ayarlanmadig siirece I/O nesnesi kapatildiginda kapatilir.

mode is an optional string that specifies the mode in which the file is opened. It defaults to ' r' which means
open for reading in text mode. Other common values are 'w' for writing (truncating the file if it already exists),
'x ' for exclusive creation, and 'a' for appending (which on some Unix systems, means that all writes append
to the end of the file regardless of the current seek position). In text mode, if encoding is not specified the
encoding used is platform-dependent: locale.getencoding () is called to get the current locale encoding.
(For reading and writing raw bytes use binary mode and leave encoding unspecified.) The available modes are:

Karakter Anlam

'r' okumaya acik (varsayilan)

Tw' yazmaya agik, once dosyay1 keser

'x! ayricalikli olusturma igin agik, dosya varsa hata verir

'a' yazmaya agik, eger dosya bulunuyorsa dosyaya ekleme yapar
g7 ikili mod

0 0 metin modu (varsayilan)

050 giincellemeye ag¢ik (okuma ve yazma)

Varsayillan mod 'r' (okumaya agik, 'rt' ‘nin esanlamlisi.) ‘dir. 'w+' ve 'w+b' modlart dosyay: agar ve
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temizlerler. 'r+' ve 'r+b' modlar1 dosyay1 temizlemeden agarlar.

Overview ‘de bahsedildigi gibi, Python ikili ve metin I/O arasinda ayrim yapar. ikili modda (mode parametre-
sinde 'b"' ‘yi icererek) acgilan dosyalar, icerikleri by tes nesneleri halinde desifre etmeden dondiiriir. Metin
modunda (varsayilan, veya mode parametresinde 't ' igerildiginde), dosyanin igerigi st r olarak dondiiriiliir,
baytlar platforma bagl bir kodlayici veya belirtilen encoding ‘i kullanarak desifre edilir.

O Not

Python, temel alinan isletim sisteminin metin dosyalar1 kavramina bagh degildir. Ttim iglemler Python'un
kendisi tarafindan yapilir ve bu yiizden de platformdan bagimsizdir.

buffering, arabellege alma ilkesini ayarlamak icin kullanilan istege bagli bir tamsayidir. Arabellege almay1
kapatmak i¢in O (yalnizca ikili modda yazilirken izin verilir), satir arabellegini se¢mek i¢in 1 (yalnizca metin
modunda kullanilabilir) ve sabit boyutlu yigin arabelleginin bayt cinsinden boyutunu belirtmek igin birden bii-
yiik bir tam say1 iletin. Bir arabellek boyutunu bu sekilde belirtmenin ikili arabellege alinmig G/C i¢in gecerli
oldugunu unutmayin, ancak TextIOWrapper (yani, mode ='r+"' ile acilan dosyalar) baska bir arabellege
alir. Text IOWrapper arabellege almay1 devre dist birakmak igin, io. Text IOWrapper. reconfigure ()
icin write_through bayragini kullanmay: diisiiniin. arabellege alma bagimsiz degigkeni verilmediginde, var-
sayilan arabellege alma ilkesi su sekilde caligir:

« Binary files are buffered in fixed-size chunks; the size of the buffer ismax (min (blocksize, 8 MiB),
DEFAULT_BUFFER_SIZE) when the device block size is available. On most systems, the buffer will
typically be 128 kilobytes long.

« “Interaktif” metin dosyalar1 (i sat ty () ‘nin True dondiirdiigii dosyalar) satir arabellege almay1 kullanr.
Diger metin dosyalar1 yukarida ikili dosyalar i¢in aciklanan policeyi kullanirlar.

encoding dosyay1 kodlamak veya desifre etmek icin kullanilan kodlayicinin ismidir. Bu sadece metin mo-
dunda kullanilmalidir. Varsayilan kodlayici platforma bagimhidir (1ocale.getpreferredencoding () ne
dondiiriiyorsa), ama Python tarafindan desteklenen herhangi bir fext encoding kullanilabilir. Desteklenen kod-
layicilarin listesi icin codecs modiiliine bkz.

errors sifreleme ve desifreleme hatalarinin nasil islenecegini belirten opsiyonel bir dizedir—bu ikili mod-
da kullanilamaz. Baz1 standart hata isleyecileri mevcuttur (Error Handlers ‘da listelendi), ayrica codecs.
register_error () ile kaydedilen herhangi bir hata isleyici ismi de gecerlidir. Standart isimler bunlar1 ice-
rir:

e 'strict', bir kodlama hatasi varsa bir ValueError istisnasini yiikseltmek igin kullanilir. Varsayilan
deger None ile ayn etkiyi gosterir.

e 'ignore' hatalar1 gormezden gelir. Kodlayici hatalarini gormezden gelmenin veri kaybi ile sonuglana-
bilecegini unutmayin.

e 'replace' hatali bicimlendirilmis veri oldugunda bir yedek isaretleyici (' 2 ' gibi) ‘nin hatali bicimlen-
dirilmis verinin yerine gegmesine neden olur.

e 'surrogateescape', hatali baytlart U+DC80’den U+DCFF’ye kadar degisen vekil kod birimleri ola-
rak sunacaktir. Bu vekil kod birimleri sonradan surrogateescape hata isleyicisi veri yazmak icin
kullanildiginda ayn1 baytlara geri dondiirtilecektir. Bu dosyalar1 bilinmeyen bir kodlayiciyla islerken kul-
lanighdir.

e 'xmlcharrefreplace' is only supported when writing to a file. Characters not supported by the en-
coding are replaced with the appropriate XML character reference s #nnn; .

e 'backslashreplace' Python'un ters slash kagis karakterleri yiiziinden olusan hatal1 veriyi degistirir.

e 'namereplace' (sadece yazarken desteklenir) desteklenmeyen karakterleri \N{ . . . } kagis karakter-
leriyle degistirir.

newline akistan yeni satir karakterlerinin nasil ayristirilacagini belirler. None, '', '\n"', '\r' ve '\r\n'
olabilir. Asagidaki gibi caligir:
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« Akistan veri okurken eger newline None ise, evrensel newlines aktif hale getirilir. Girdideki satirlar '\
n', '\r',veya '\r\n" ile bitebilirler ve bunlar cagrictya dondiiriilmeden 6nce '\n" ‘e ¢evrilirler. Eger
"' ise, evrensel newlines aktif hale getirilir ama satir sonlar1 ¢agriciya ¢evrilmeden dondiiriiliirler. Eger
baska bir gecerli deger verildiyse, girdi satirlar1 sadece verilen dize ile sonlanir ve satir sonu cagrictya
cevrilmeden dondiiriiliir.

« Ciktiy1 akisa yazarkeni eger newline None ise, tim ' \n' karakterleri sistemin varsayilan satir ayiricisina,
os.linesep ‘e donustiiriiliir. Eger newline ' ' veya '\n"' ise, bir doniistiirme yapilmaz. Eger newline
diger uygun degerlerden biri ise, tiim '\n' karakterleri verilen dizeye doniistiiriiliir.

Eger closefd, False ise ve dosya adi yerine bir dosya tanimlayicisi verildiyse, dosya kapatildiginda temel dosya
tanimlayicist agik kalacaktir. Eger bir dosya adi verildiyse, closefd True olmalidir (varsayilan); aksi takdirde,
bir hata ortaya ¢ikar.

opener yerine bir ¢agrilabilir nesne verilerek 6zel bir acici kullanabilirsiniz. Dosya nesnesi icin temel dosya
tanimlayicist sonradan opener ‘1 (file, flags) ile ¢agirarak elde edilir. opener bir acik dosya tanimlayicist don-
diirmelidir (opener yerine os. open gondermek fonksiyonel olarak None gondermek ile benzer sonuglanir).

Yeni olusturulan dosya non-inheritable ‘dir.

Asagidaki 6rnek verilen bir dizine ait bir dosyay1 agmak i¢in os. open () fonksiyonunun dir_fd parametresini
kullanir:

>>> import os
>>> dir_fd = os.open('somedir', os.O_RDONLY)
>>> def opener (path, flags):
return os.open (path, flags, dir_fd=dir_f£fd)

v

>>> with open ('spamspam.txt', 'w', opener=opener) as f:

print ('This will be written to somedir/spamspam.txt', file=f)

>>> os.close(dir_fd) # don't leak a file descriptor

open () metodu tarafindan dondiiriilen file object ‘in tipi moda baglidir. open () bir dosyayr metin modunda
("w','r',"wt"', 'rt' vb.) agmak icin kullanildiginda, i o. Text 70Base ‘in bir alt sinifin1 dondiirtir (6zellikle
io.TextIOWrapper). Bir dosyayi ikili modda arabellek ile agmak icin kullanildiginda, dondiiriilen smif io.
BufferedIOBase ‘n alt sinifidir. Kesin sinif degiskendir: ikili okuma modunda, bir io.Bufferedreader
dondiiriir; ikili yazma ve ikili ekleme modunda, io. Bufferedwriter dondiiriir, ve okuma/yazma modunda
io.BufferedRandom dondiriir. Arabellege alma devre dist oldugunda, ham akis, io.RawIOBase ‘in alt
sinifi, io. FileI1o dondiriiliir.

Ayrica fileinput, io(open () ‘intanimlandigi yer), os, os. path, tempfile,ve shut il gibi dosyaigleme
modiillerine de bkz.

Raises an auditing event open with arguments path, mode, flags.
mode ve flags parametreleri orijinal ¢cagri tarafindan modifiye edilmis veya ¢ikartilmis olabilir.
3.3 siiriimiinde degisti:

o opener parametresi eklendi.

o 'x' modu eklendi.

» Eskiden 10Error hatasi ortaya ¢ikardi, simdi OSError ‘un takma adidir.

o Artik eger 6zel olusturma modunda (' x ') acilmis dosyalar zaten bulunuyorsa i 1 eExi st sError hatasi
ortaya cikar.

3.4 strtimiinde degisti:
e Dosya artik miras alinamaz.

3.5 siiriimiinde degisti:
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o Eger sistem cagrisi boliindiiyse ve sinyal igleyicisi bir hata ortaya cikartmazsa, artik fonksiyon
InterruptedError hatasi ortaya ¢ikartmak yerine sistem cagrisini yeniden dener (agiklama i¢in PEP
475 bkz).

e 'namereplace' hata igleyicisi eklendi.
3.6 stirtimiinde degisti:
e 0s.PathlLike uygulayan nesneleri kabul etme destegi eklendi.

« Windows’da, bir konsol arabelleginin a¢ilmasi io. Filer0 disinda bir io.RawIOBase alt stmifim1 don-
diirebilir.

3.11 siiriimiinde degisti: 'U' modu kaldirildi.

oxd (character, /)

Return the ordinal value of a character.

If the argument is a one-character string, return the Unicode code point of that character. For example,
ord('a") returns the integer 97 and ord ('€") (Euro sign) returns 8364. This is the inverse of chr ().

If the argument is a bytes or bytearray object of length 1, return its single byte value. For example,
ord(b'a'") returns the integer 97.

pow (base, exp, mod =None)

base ‘in exp kuvvetini dondiiriir; mod verildiyse, ayn1 say1 % mod sonucunu dondiirtir (pow (base, exp) %
mod ‘dan daha verimli iglenir). Iki parametreli formu pow (base, exp), lis operatorii base* *exp kullanmaya
es degerdir.

The arguments must have numeric types. With mixed operand types, the coercion rules for binary arithmetic
operators apply. For int operands, the result has the same type as the operands (after coercion) unless the
second argument is negative; in that case, all arguments are converted to float and a float result is delivered.
For example, pow (10, 2) returns 100, but pow (10, -2) returns 0.01. For a negative base of type int
or float and a non-integral exponent, a complex result is delivered. For example, pow (-9, 0.5) returns a
value close to 3j. Whereas, for a negative base of type int or f1oat with an integral exponent, a float result
is delivered. For example, pow (-9, 2.0) returns 81.0.

int islemleri i¢in mod verilmisse, base ve exp bir tam say1 olmalidir, ayn1 zamanda mod sifir olamaz. Eger mod
verilmigse ve exp negatifse, base, mod igin gorece asal olmalidir. Bu durumda, pow (inv_base, —exp, mod)
dondiiriiliiri inv_base, *base mod mod ‘un tersidir.

Burada 38 mod 97 ‘nin tersini iglemek icin bir 6rnek var:

>>> pow (38, -1, mod=97)
23

>>> 23 * 38 % 97 == 1
True

3.8 stiriimiinde degisti: int iglenenleri igin, pow ‘un {i¢ parametreli formu artik ikinci parametrenin negatif
olmasina, modiiler terslerin hesaplanmasina izin verir.

3.8 stirtimiinde degisti: Anahtar kelime parametrelerine izin ver, onceden sadece pozisyonel parametreler des-
teklenirdi.

print (*objects, sep =", end ="\n’, file =None, flush =False)

Metin akis file ‘ina sep tarafindan ayirilacak ve end ile bitirilecek sekilde objects ‘i yazdirir. sep, end, *file, ve
flush sunulursa anahtar kelime parametreleri olarak verilmelidir.

Tiim anahtar kelime olmayan parametler st~ () ‘in yaptig1 gibi dizeye cevirilir ve sep tarafindan ayirilip end
ile bitecek sekilde akisa yazdirilir. sep ve end dize veya None olmalidir. None oldugunda varsayilan degerler
kullanilir. Eger objects verilmediyse, print () sadece end ‘i yazdirir.

file parametresi write (string) metodu igeren bir obje olmalidir; eger sunulmamis veya None ise, sys.
stdout kullanilacaktir. Yazdirilan argiimanlar metin dizelerine gevrildiginden, print () ikili dosya nesneleri
ile kullanilamaz. Bunlar i¢in, file.write (...) ‘1 kullanin.
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Output buffering is usually determined by file. However, if flush is true, the stream is forcibly flushed.
3.3 siiriimiinde degisti: flush anahtar kelimesi argtiman1 eklendi.

class property (fget =None, fset =None, fdel =None, doc =None)
Bir ozellik 6zelligi dondiiriir.

Jget bir ozelligin degerini almak ic¢in kullanilan bir fonksiyondur. fser bir 6zellifin degerini ayarlamak icin
kullanilan bir fonksiyondur. fdel bir 6zelligin degerini silmek i¢in kullanilan bir fonksiyondur, ve doc 6zellik
icin bir belge dizisi olusturur.

Yonetilen bir x 6zelligi tanimlamak icin tipik bir yontem:

'a )
class C:

def _ init_ (self):
self._x = None

def getx(self):
return self._x

def setx(self, wvalue):
self._x = value

def delx (self):
del self._x

X = property(getx, setx, delx, "I'm the 'x' property.")

L J

Eger ¢, C ‘nin bir 6rnegiyse, c . x, alici fonksiyonu cagiracaktir. c.x = value ayarlayici fonksiyonu, del c.x
ise siliciyi cagiracaktir.

Eger verildiyse, doc property 6zelliginin dokiiman dizisi olacaktir. Aksi takdirde, property fget ‘in (bulunu-
yorsa) dokiiman dizisini kopyalayacaktir. Bu property () ‘i decorator olarak kullanarak kolayca salt-okunur
ozellikler olusturmay1 miimkiin kilar:

s 2}

class Parrot:
def _ init_ (self):
self._voltage = 100000

@property
def voltage (self):
"""Get the current voltage."""

return self._voltage
“ J

The @property decorator turns the voltage () method into a “getter” for a read-only attribute with the same
name, and it sets the docstring for voltage to “Get the current voltage.”

@getter
@setter

@deleter

A property object has getter, setter, and deleter methods usable as decorators that create a copy of
the property with the corresponding accessor function set to the decorated function. This is best explained
with an example:

class C:
def @ init_ (self):
self._x = None

@property
(sonraki sayfaya devam)
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(6nceki sayfadan devam)
def x(self):
””HIIm the VXV property. mrmn
return self._x

@x.setter
def x(self, wvalue):
self._x = value

@x.deleter
def x(self):
del self._x

Bu kod birinci 6rnegin tamamen es degeridir. Orijinal 6zellikte oldugu gibi ekstra fonksiyonlara ayn1 ismi
verdiginizden emin olun (bu durumda x).

Dondiiriilen property nesnesi yapict metotta verilen fget, £set, ve £del 6zelliklerine sahiptir.
3.5 siiriimiinde degisti: Property nesnelerinin dokiiman dizeleri artik yazilabilir.
__name___
Attribute holding the name of the property. The name of the property can be changed at runtime.
Added in version 3.13.

class range (stop, /)

class range (start, stop, step =1, /)
Bir metot olmaktansa, range aslinda bir degistirilemez dizi tipidir. Daha fazla bilgi icin Araliklar ve Dizi
Tipleri — list, tuple, range ‘e bakiiz.

repr (object, /)

Return a string containing a printable representation of an object. For many types, this function makes an
attempt to return a string that would yield an object with the same value when passed to eval (); otherwise,
the representation is a string enclosed in angle brackets that contains the name of the type of the object together
with additional information often including the name and address of the object. A class can control what
this function returns for its instances by defining a _ repr__ () method. If sys.displayhook () is not
accessible, this function will raise Runt imeError.

This class has a custom representation that can be evaluated:

class Person:
def _ init__ (self, name, age):
self.name = name
self.age = age

def _ repr__ (self):
return f"Person('{self.name}', self.age /)"

reversed (object, /)

Return a reverse iterator. The argument must be an object whichhasa __reversed__ () method or supports
the sequence protocol (the _ len () method and the _ getitem_ () method with integer arguments
starting at 0).

round (number, ndigits =None)

Noktadan sonra ndigits basamak hassasiyetiyle number ‘1 yuvarlar. Eger ndigits verilmediyse veya None ise,
number ‘a en yakin tam say1 dondiiriiliir.

round () ‘u destekleyen yerlesik yapilar i¢in, degerler 10 iissti ndigits ‘in en yakin katina yuvarlanir; eger iki
kat da egsitse, yuvarlama islemi cift saytya dogru yapilir (6rnegin, round (0.5) ve round (-0.5) ‘in degerleri
0 ‘dir. ve round (1.5), 2 ‘dir). ndigits i¢in herhangi bir tamsay1 degeri (pozitif, sifir veya negatif) uygundur.
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ndigits verilmediyse veya None ise dondiiriilen deger bir tam sayidir. Aksi takdirde, dondiiriilen degerin tipi
number ‘nkiyle aymdir.

Genel bir Python nesnesi i¢in number, round number.__round__ ‘u temsil eder.

O Not

Gergel sayilar i¢in round () ‘un davranigi sasirtict olabilir: 6rnegin round (2.675, 2) beklenen gibi 2.
68 yerine 2 . 67 sonucunu verir. Bu bir hata degil; cogu ondalikli kesir tam1 tamina bir gercel say1 olarak
gosterilemeyeceginden bu sonucu aliyoruz. Daha fazla bilgi icin tut-fp-issues ‘e bkz.

class set (iterable =(), /)
Opsiyonel olarak iferable ‘dan alinan elementlerle yeni bir set nesnesi dondiiriir. set yerlesik bir siniftir. Bu
siif hakkinda dokiimantasyon igin set ve Set Tiirleri — set, frozenset ‘e bakiniz.

Diger konteynerler icin, yerlesik frozenset, 1ist, tuple ve dict smiflarmni; aynt zamanda collections
modiiliine bakiniz.

setattr (object, name, value, /)

Bu getattr () ‘un karsiligidir. Arglimanlar bir nesne, dize ve opsiyonel degerdir. Dize halihazirda var olan
veya yeni bir 6zellige isim verebilir. Fonksiyon, nesnenin izin vermesi kosuluyla, degeri ozellige atar. Ornegin
setattr(x, 'foobar', 123) vex.foobar = 123 esdegerdir.

name, nesne bunu zorunlu kilmay1 secmedikce, drnegin 6zel bir __getattribute_ () veya _ slots__
araciliftyla, identifiers icinde tanimlandig: gibi bir Python tanimlayicis1 olmak zorunda degildir. Adi tanim-
layic1 olmayan bir 6zellige nokta kullanilarak erisilemez, ancak getattr () vb. araciligiyla erigilebilir.

O Not

Ozel isim karigtirma, derleme siirecinde olacagindan, setattr () ile ayarlamak icin 6zel bir niteligin (iki
alt ¢izgi ile baslayan nitelikler) adin1 manuel olarak degistirmek gerekir.

class slice (stop,/)
class slice (Start, stop, step =None, /)

Return a slice object representing the set of indices specified by range (start, stop, step). The start
and step arguments default to None.

Slice objects have read-only data attributes start, stop, and step which merely return the argument values
(or their default). They have no other explicit functionality; however, they are used by NumPy and other third-
party packages.

start
stop
step

Slice objects are also generated when extended indexing syntax is used. For example: a [start :stop:step]
or a[start:stop, i].See itertools.islice () for an alternate version that returns an iterator.

3.12 siiriimiinde degisti: Slice objects are now hashable (provided start, stop, and step are hashable).

sorted (iterable, /, *, key =None, reverse =False)

iterable ‘m icindeki elementlerden olugan sirali bir liste dondiiriir.
Isimle belirtilmesi gereken 2 opsiyonel parametresi vardir.

key, iterable ‘in her elementinden bir kargilastirma anahtar1 ayiklamak i¢in kullanilan bir argiimanin fonksiyo-
nunu belirtir (6rnegin, key =str.lower). Varsayilan deger None ‘dir (elementleri direkt karsilagtirir).
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reverse bir boolean degerdir. Eger True ise, liste elementleri tim kargilagtirmalar tersine cevrilmis sekilde
siralanir.

Eski stil cmp fonksiyonunu bir key fonksiyonuna doniistiirmek i¢in functools.cmp_to_key () ‘yi kullanin.

Yerlesik sorted () fonksiyonunun stabil ¢aligmast garantilenmistir. Bir siralama egit olan elementlerin ilgi-
li sirasin1 degistirmemeyi garantiliyorsa stabildir — bu coklu gecislerle siralama (6rnegin 6nce departman,
ardindan maasg siralama) icin yardimeidir.

Siralama algoritmas: elementler arasinda sadece < kargilagtirmalari kullanir. Bir __1t_ () metodu tanim-
lamak siralamak icin yeterli olmasina ragmen, PEP 8 tiim alt1 rich comparisons ‘larin uygulanmasini 6neriyor.
Bu aynu veri ile max () gibi farkli bir temel metot ile ¢alisan farkli siralama araglarini kullanirken hatalar1 6n-
lemeyi kolaylastiracaktir. Tiim karsilagtirmalar1 uygulamak ayrica yansitilan __gt__ () metodunu cagirabilen
karmagik tiir karsilagtirmalar igin karisikligi da onler.

Siralama ornekleri ve kisa siralama dgreticisi i¢in sortinghowto ‘ya bakiniz.

@staticmethod
Bir metodu statik metoda doniigtiiriir.

Statik bir metot iistii kapali sekilde bir ilk argiiman almaz. Statik metot tanimlamak i¢in bu ifadeyi kullanabi-
lirsiniz:

class C:
@staticmethod
def f(argl, arg2, argN):

@staticmethod ifadesi bir decorator fonksiyonudur. - detaylar icin function bkz.

A static method can be called either on the class (such as C. £ ()) or on an instance (such as C () . £()).
Moreover, the static method descriptor is also callable, so it can be used in the class definition (such as £ () ).

Python’daki statik metotlar Java ve C++’takilerle benzerdir. Ayrica, sinif i¢in alternatif bir yapici metot olug-
turmak isterseniz classmethod () bkz.

Tiim dekoratorler gibi, staticmethod ‘u normal bir fonksiyon gibi cagirmak ve sonucu ile bir seyler yapmak
miimkiindiir. Bu, bir sinifin fonksiyonuna referans vermeniz gerektiginde ve 6rnek metoda otomatik doniistimui
engellemek istediginizde isinize yarayabilir. Boyle durumlar i¢in, bu ifadeyi kullanabilirsiniz:

def regular_function() :

class C:
method = staticmethod(regular_function)

Statik metotlar hakkinda daha fazla bilgi i¢in, types bkz.

3.10 siirimiinde degisti: Static methods now inherit the method attributes (__module_ , _ name_ ,
), have a new __wrapped___ attribute, and are now cal-

__qgqualname__, doc___and __annotations
lable as regular functions.

class str (¥ encoding =utf-8’, errors ='strict’)

class str (object)

class str (object, encoding, errors =’strict’)

class str (object, *, errors)

object ‘in st r versiyonunu dondiiriir. Detaylar i¢in st r () bkz.
str yerlesik dize class 1dir. Dizeler hakkinda genel bilgi icin, Metin Sirast Tiirii — str bkz.

sum (iterable, /, start =0)

start ve iterable ‘in elemanlarini soldan saga toplar ve toplami dondiiriir. iferable ‘m elemanlar1 normal olarak
numaralardir ve baslangi¢ degeri bir dize olamaz.
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For some use cases, there are good alternatives to sum (). The preferred, fast way to concatenate a sequence of
strings is by calling ' ' . join (sequence) . To add floating-point values with extended precision, see math.
fsum (). To concatenate a series of iterables, consider using i tertools.chain ().

3.8 stirtimiinde degisti: start parametresi bir anahtar kelime argiimani olarak belirtilebilir.

3.12 stirimiinde degisti: Summation of floats switched to an algorithm that gives higher accuracy and better
commutativity on most builds.

3.14 siirimiinde degisti: Added specialization for summation of complexes, using same algorithm as for sum-
mation of floats.

class super
class super (fype, object_or_type =None, /)

type ‘in ebeveyn veya kardes sinifina yapilan metot cagrilarini temsil eden bir proxy objesi dondiiriir. Bu bir
smifta tizerine yazilmis kalitilan metotlara erigsmek icin kullanighdir.

object_or_type aranacak method resolution order ‘n1 belirler. Arama type ‘dan sonraki ilk siniftan baslar.

For example, if __mro__ of object_or_typeisD -> B -> C -> A -> object and the value of type is B,
then super () searchesC -> A -> object.

The __mro__ attribute of the class corresponding to object_or_type lists the method resolution search order
used by both getattr () and super (). The attribute is dynamic and can change whenever the inheritance
hierarchy is updated.

Eger ikinci parametre atlanirsa, dondiiriilen stiper objesi serbesttir. Eger ikinci parametre bir ob-
jeyse, isinstance (obj, type) dogru olmak zorundadir. Eger ikinci parametre bir tiir ise,
issubclass (type2, type) dogru olmak zorundadir (bu simif metotlari i¢in kullamighdir).

When called directly within an ordinary method of a class, both arguments may be omitted (“zero-argument
super () 7). In this case, rype will be the enclosing class, and obj will be the first argument of the immediately
enclosing function (typically self). (This means that zero-argument super () will not work as expected within
nested functions, including generator expressions, which implicitly create nested functions.)

super igin tipik iki kullanim sekli vardir. Tek kalitimli bir sinif hiyerarsisinde super iist siniflari agikca adlan-
dirmadan onlara bagvurmak i¢in kullanilabilir. boylece kodu daha siirdiiriilebilir hale getirir.

Ikinci kullanim sekli dinamik yiiriitme ortaminda isbirlikli coklu kalitim1 desteklemektir. Bu durum Python’a
ozgudiir ve statik derlenen diller veya tekli kalitimi destekleyen dillerde bulunmaz. Bu ¢oklu temel siniflarin
ayn1 metodu uyguladig1 “diamond diagrams” sistemini uygulamay1 miimkiin kilar. Iyi tasarim bu tiir uygulama-
larin her durumda ayni ¢agr1 imzasina sahip oldugunu (¢iinkii ¢agrilarin sirast yiiriitme zamaninda belirlenir,
ctinkil bu sira sinif hiyerarsisindeki degisikliklere uyarlanir ve ¢alisma zamanindan 6nce bilinmeyen kardes
siniflar1 icerebilir) dikte eder.

Iki kullanim durumu igin de, tipik bir iist stif cagris1 bu sekildedir:

class C(B):
def method(self, arg):
super () .method (arg) # This does the same thing as:
# super (C, self).method(arg)

Metot aramalarina ek olarak, super () ozellik aramalart i¢in de ¢alisir. Bunun kullanim sekli ebeveyn veya
kardes bir siifta tanimlayicilar ‘i gagirmaktir.

Note that super () is implemented as part of the binding process for explicit dotted attribute lookups such as
super () .__getitem__ (name). It does so by implementing its own __getattribute__ () method for
searching classes in a predictable order that supports cooperative multiple inheritance. Accordingly, super ()
is undefined for implicit lookups using statements or operators such as super () [name].

Ayrica, argiimansiz formunun yani sira, stiper () i¢c metotlar1 kullanmakla sinirh degildir. iki parametreli form
parametlerini tami tamina belirler ve uygun karsilagtirmalar1 yapar. Argiimansiz form sadece bir sinif taniminin
icinde ¢alisir, derleyici tanimlanan sinift dogru sekilde almak ve siradan yontemlere gecerli 6rnekten erismek
icin gerekli detaylar1 doldurur.
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super () ‘1 kullanarak kooperatif siniflar tasarlamaya yonelik pratik oneriler i¢in, guide to using super() bkz.
3.14 siirtimiinde degisti: super objects are now pickleable and copyable.

class tuple (iterable =(), /)
Bir fonksiyon olmaktansa, t up1e Demetler ve Dizi Tipleri — list, tuple, range ‘de gosterildigi gibi diizenlenemez
bir dizi tiirtdiir.

class type (object, /)

class type (name, bases, dict, /, **kwargs)
With one argument, return the type of an object. The return value is a type object and generally the same object
as returned by object._ class_ .

isinstance () yerlesik fonksiyonu bir objenin tiirtinii test etmek icin onerilir. Clinkdi altsiniflart hesaba katar.

With three arguments, return a new type object. This is essentially a dynamic form of the class statement.
The name string is the class name and becomes the _ name__ attribute. The bases tuple contains the base
classes and becomes the __bases___ attribute; if empty, object, the ultimate base of all classes, is added.
The dict dictionary contains attribute and method definitions for the class body; it may be copied or wrapped
before becoming the _dict__ attribute. The following two statements create identical t ype objects:

>>> class X:
a =1

>>> X = type('X', (), dict(a=1))

See also:
o Documentation on attributes and methods on classes.
o Type Objects

Uc degiskene saflanan anahtar kelime argiimanlari, uygun metasimf makinelerine (genellikle
__init_subclass__()) bir siif tanimindaki anahtar sozciiklerin (metaclass diginda) yapacag sekil-
de iletilir.

class-customization ‘a da bkz.

3.6 stiriimiinde degisti: Subclasses of type which don’t override type._ _new__ may no longer use the one-
argument form to get the type of an object.

vars ()

vars (object, /)
Return the _ dict__ attribute for a module, class, instance, or any other object witha __ dict__ attribute.
Objects such as modules and instances have an updateable __dict__ attribute; however, other objects may

have write restrictions on their __dict___ attributes (for example, classes use a t ypes . MappingProxyType
to prevent direct dictionary updates).

Without an argument, vars () acts like 1ocals ().

Eger bir obje belirtildiyse ama __dict__ 6zelligi yoksa (6rnegin,
ise), TypeError hatasi ortaya ¢ikar.

slots__ Ozelligini tanimlayan bir sinif

3.13 siirtimiinde degisti: The result of calling this function without an argument has been updated as described
for the 1ocals () builtin.

zip (*iterables, strict =False)

Paralel olarak birkag yinelenebilir nesneyi yineler ve hepsinden bir element alarak bir demet tiretir.

Ornek:

>>> for item in zip([1, 2, 31, ['sugar', 'spice', 'everything nice']):
print (item)

(sonraki sayfaya devam)
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(6nceki sayfadan devam)
(1, 'sugar')
(2, 'spice')
(3, 'everything nice')

Daha resmice: zip () demetlerden olusan ve i inci demetin her parametre yineleyicisinden i ‘inci elementi
icerdigi bir yineleyici dondiiriir.

zip () ‘1 anlamanin bagka bir yolu da, siitunlar1 satirlara ve satirlari stitunlara ¢evirmesidir. Bu transposing a
matrix ‘a benzer.

zip () tembeldir: Yinelenebilir nesne, 6rnegin bir for dongiisti veya 1 i st tarafindan sarilarak yinelenmedigi
siirece elementler iglenmez.

Dikkate alinmasi gereken geylerden biri de zip () ‘e verilen yineleyiciler bazen tasarim geregi, bazen ise yi-
neleyicileri hazirlayan kodda olusan bir hatadan dolay: farkli uzunluklarda olabilirler. Python bununla baga
cikmak i¢in ti¢ farkli yaklasim sunar:

o Varsayilan olarak, zip () en kisa yinelenebilir nesne tiikkendiginde durur. Daha uzun yinelebilirlerde
kalan elementleri gormezden gelecektir ve sonucu en kisa yineleyicinin uzunluguna esitleyecektir:

>>> list (zip(range(3), ['fee', 'fi', 'fo', 'fum']))
[(0, 'fee"), (1, "fi"), (2, 'fo')]

e zip () genellikle yineleyicilerin ayn1 uzunlukta oldugu varsayildiginda kullanilir. Bu gibi durumlarda,
strict =True opsiyonunu kullanmak onerilir. Ciktist siradan zip () ile aymdir:

>>> list(zip(('a', 'b', 'c¢c"), (1, 2, 3), strict=True))
[('a', 1), ('b', 2), ('c', 3)]

Varsayilan davranisin aksine, bir yinelenebilir digerlerinden 6nce tiikenirse bir Va1 ueError ortaya ¢ikar:

>>> for item in zip(range(3), ['fee', 'fi', 'fo', 'fum'], strict=True):
print (item)

(0, 'feel)

(1, "fi')
(2, "fo')

Traceback (most recent call last):

ValueError: zip() argument 2 is longer than argument 1

strict =True parametresi olmadan, farkli boyutlardaki nesnelerde sonuglanan hatalar susturulacaktir.
Miimkiin oldugunca programin bagka bir boliimiinde bulunmast zor bir hata olarak tezahiir ediyor.

« Daha kisa yinelenebilir nesneler, tiim yinelenebilir nesnelerin ayni uzunlukta olmast i¢in sabit bir degerle
doldurulabilirler. Bu itertools.zip longest () tarafindan yapilir.

Kenar durumlari: Tek bir yinelenebilir nesne argiimani verilirse, zip () bir demetin yineleyicisini dondiiriir.
Argiiman verilmezse, bos bir yineleyici dondiiriir.

Ipucu ve hileler:

o Yinelenebilir nesnelerin soldan saga degerlendirme sirast garanti edilir. Bu, bir veri serisini
zip (*[iter(s)]1*n, strict =True) kullanarak n-uzunluklu gruplar halinde kiimelemeyi miim-
kiin kilar. Bu aym yineleyiciyi n defa tekrar eder ve boylece tiim ¢ikti demetler yineleyiciye n sayida
cagr1 yapmis olur. Bu, girdiyi n-uzunluklu parcalara bolme etkisine sahiptir.

e zip (), bir listeyi agmak i¢in * operatoriiyle birlikte kullanilabilir:

>>> x = [1, 2, 3]
>>>y = [4, 5, 6]
(sonraki sayfaya devam)
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(6nceki sayfadan devam)

>>> list (zip(x, Vy))
[(1, 4), (2, 5), (3, 6)]

>>> x2, y2 = zip(*zip(x, Vy))
>>> x == list(x2) and y == list (y2)
True

3.10 siiriimiinde degisti: st rict argiimani eklendi.

__import__ (name, globals =None, locals =None, fromlist =(), level =0)

O Not

Bu importlib.import_module () ‘un aksine gilinliikk Python programlamasinda genel olarak kullanil-
mayan gelismis bir fonksiyondur.

Bu fonksiyon import ifadesi tarafindan cagirilir. import ifadesinin anlamlarini degistirmek igin yenisiyle
degistirilebilir (builtins modiiliini ice aktarip builtins.__import__ ‘a devrederek), ama bunu yapmak
ayn1 amaglara ulagmak i¢in ice aktarma cengellerini kullanmak daha basit oldugundan ve ice aktarma ¢en-
gellerinin kodda hatalara neden olmayacagindan tavsiye edilmez. __import__ () ‘un dogrudan kullanimi da
importlib.import_module () ‘in lehine tavsiye edilmez.

Fonksiyon modiil adin ige aktarir, potansiyel olarak bir paket baglamindaki isimleri nasil yorumlayacagini
belirlemek i¢in verien globals ve locals ‘i kullanir. fromlist, name ismiyle ige aktarilmasi gereken modiiliin alt
modiillerinin ve nesnelerinin isimlerini verir. Standart uygulama locals argiimanini kullanmaya tesebbiis etmez
ve globals ‘i import ifadesinin paket baglamini belirlemek i¢in kullanir.

level mutlak m1 yoksa goreli ice aktarmalarin m1 kullanilacagint belirtir. 0 (varsayilan) sadece mutlak ige ak-
tarmalarin uygulanacagini belirtir. level i¢in pozitif degerler, import__ () ¢agrist yapan modiiliin dizinine
gore aranacak iist dizinlerin sayisini gosterir (detaylar icin PEP 328 ‘e bakiniz).

name degiskeni package .module biciminde oldugunda, iist diizey paket ((ilk noktaya kadar olan isim) don-
duirtiliir, name isimli modiil degil. Bos olmayan bir fromlist argtimani verildiginde, name isimli modiil dondii-
riliir.

Ornek olarak, import span ifadesi agagidaki koda benzeyen bayt koduyla sonuglanir:

[spam = _ _import__ ('spam', globals (), locals(), [], 0)

import spam.ham ifadesi su ¢agriyla sonuglanir:

[spam = _ _import__ ('spam.ham', globals (), locals(), [], 0)

)

Burada  import_ () 68esinin iist diizey modiilii nasil dondiirdiigiine dikkat edin, ¢tinkii bu, import ifa-
desiyle bir ada baglanan nesnedir.

Diger yandan, from spam.ham import eggs, sausage as saus ifadesi soyle sonuglanir:

_temp = _ _import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage'], 0)
eggs = _temp.eggs
saus = _temp.sausage

Burada, spam.ham modiilii __import__ () ‘dan dondiirtiliir. Bu objeden, iceri aktarilacak isimler alinir ve
sirastyla adlarina atanir.

Eger ismiyle bir modiilii (potansiyel olarak bir paket iginde) ice aktarmak istiyorsaniz, importlib.
import_module () ‘1 kullanin.

3.3 stiriimiinde degisti: level i¢in negatif degerler artik desteklenmiyor (bu, varsayilan degeri O olarak da de-
Sistirir).
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3.9 siriimiinde degisti: Komut satir1 opsiyonlarindan -E veya -I kullanildiginda, ortam degiskeni
PYTHONCASEOK gormezden gelinir.
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BOLOM 3

Built-in Constants

A small number of constants live in the built-in namespace. They are:

False

The false value of the bool type. Assignments to False are illegal and raise a SyntaxError.

True

The true value of the bool type. Assignments to True are illegal and raise a SyntaxError.

None

An object frequently used to represent the absence of a value, as when default arguments are not passed
to a function. Assignments to None are illegal and raise a SyntaxError. None is the sole instance of the
NoneType type.

NotImplemented

A special value which should be returned by the binary special methods (e.g. __eq (), _ 1t (),
_add__ (), __rsub__ (), etc.) to indicate that the operation is not implemented with respect to the ot-
her type; may be returned by the in-place binary special methods (e.g. __imul__ (), __iand__ (), etc.) for
the same purpose. It should not be evaluated in a boolean context. Not Implemented is the sole instance of
the t ypes.Not ImplementedType type.

O Not

When a binary (or in-place) method returns NotImplemented the interpreter will try the reflec-
ted operation on the other type (or some other fallback, depending on the operator). If all attempts
return NotImplemented, the interpreter will raise an appropriate exception. Incorrectly returning
Not Implemented will result in a misleading error message or the Not Implemented value being re-
turned to Python code.

See Implementing the arithmetic operations for examples.

‘" Uyan

NotImplemented and Not ImplementedError are not interchangeable. This constant should only be
used as described above; see Not ImplementedError for details on correct usage of the exception.
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3.9 stirtimiinde degisti: Evaluating Not Implemented in a boolean context was deprecated.

3.14 stiriimiinde degisti: Evaluating Not Implemented in a boolean context now raises a TypeError. It pre-
viously evaluated to True and emitted a DeprecationiWarning since Python 3.9.

Ellipsis
The same as the ellipsis literal “. . .”, an object frequently used to indicate that something is omitted. Assign-
ment to E11ipsis is possible, but assignment to . . . raises a SyntaxError. E11ipsis is the sole instance

Ofthetypes.EllipsisTypetyp&

__debug

This constant is true if Python was not started with an —0 option. See also the assert statement.

O Not

The names None, False, Trueand __ debug__ cannot be reassigned (assignments to them, even as an attribute
name, raise SyntaxError), so they can be considered “true” constants.

3.1 Constants added by the site module

The site module (which is imported automatically during startup, except if the —-S command-line option is given)
adds several constants to the built-in namespace. They are useful for the interactive interpreter shell and should not
be used in programs.
quit (code =None)
exit (code =None)
Objects that when printed, print a message like “Use quit() or Ctrl-D (i.e. EOF) to exit”, and when accessed
directly in the interactive interpreter or called as functions, raise SystemExit with the specified exit code.
help
Object that when printed, prints the message “Type help() for interactive help, or help(object) for help abo-
ut object.”, and when accessed directly in the interactive interpreter, invokes the built-in help system (see
help()).
copyright
credits

Objects that when printed or called, print the text of copyright or credits, respectively.

license

Object that when printed, prints the message “Type license() to see the full license text”, and when called,
displays the full license text in a pager-like fashion (one screen at a time).
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BOLUM 4

GOmUlG Tarler

Asagidaki boliimlerde, yorumlayicida yerlesik olarak yer alan standart tiirler agiklanmaktadir.
Baglica gomiilii tiirler sayisallar, diziler, eslesmeler, smiflar, 6rnekler ve kural dist durumlardir.

Baz1 koleksiyon siniflar1 degisebilirdir. Uyelerini yerinde ekleyen, ¢ikaran veya yeniden diizenleyen ve belirli bir 63e
dondiirmeyen metotlar, her zaman koleksiyon 6rnegini degil None degerini dondiiriir.

Bazi iglemler birkag nesne tiirii tarafindan desteklenir; dzellikle, tiim nesneler esitlik i¢in karsilastirilabilir, dogruluk
degeri icin test edilebilir ve bir dizeye doniistiiriilebilir (repr () fonksiyonu veya hafif farkli olan st r () fonksiyonu
ile). ikinci fonksiyon, bir nesne print () ile yazdirildiginda dolayli olarak kullanilir.

4.1 Dogruluk Degeri Testi

Herhangi bir nesne, if veya while kosulunda veya asagidaki Boolean islemlerinin isleneni olarak kullaniminda
dogruluk degeri icin test edilebilir.

By default, an object is considered true unless its class defines eithera __bool__ () method that returns False or a
__len__ () method that returns zero, when called with the object.! Here are most of the built-in objects considered
false:

o constants defined to be false: None and False
« herhangi bir sayisal tiirden sifir: 0, 0.0, 03, Decimal (0), Fraction (0, 1)
« bos diziler ve koleksiyonlar: "', (), [1, {}, set (), range (0)

Boolean sonucu olan iglemler ve gomiilii fonksiyonlar, aksi belirtilmedik¢e her zaman false icin “0” veya “False” ve
true igin “1”
dondiirtir.)

[T}

veya “True” dondiiriir. (Onemli istisna: Boolean islemleri “or” ve “and” her zaman islenenlerinden birini

4.2 Boolean islemleri — and, or, not

Bunlar artan oncelige gore siralanmis Boolean iglemleridir:

! Bu 6zel yontemler hakkinda daha fazla bilgi Python Referans El Kitabinda (customization) bulunabilir.
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islem Sonug Notlar
X or y x dogruysa, x, aksi halde y (1)
x and y xyanligsa, x, aksi halde y 2)
not x x yanligsa, True, aksi halde False (3)

Notlar:
(1) Bu bir kisa devre operatoriidiir, bu nedenle ikinci argiimani yalnizca birincisi yanligsa degerlendirir.
(2) Bu bir kisa devre operatoriidiir, bu nedenle sadece ilki dogruysa ikinci argiimani degerlendirir.

(3) not Boolean olmayan operatorlerden daha diisiik bir 6ncelige sahiptir, bu nedenle not a == b,not (a ==
b) olarak yorumlanir bu sebeple a == not b bir s6z dizimi hatasidir.

4.3 Karsilastirmalar

Python'da sekiz karsilagtirma islemi vardir. Hepsinin 6nceligi aynidir (Boolean islemlerinden daha onceliklidir).
Karsilastirmalar istege bagh olarak zincirlenebilir; 6rnegin, x < y < = z,x < y and y < = z ile es degerdir,
ancak y yalnizca bir kez degerlendirilir (ancak her iki durumda da x < y yanlis oldugu tespit edildiginde z hi¢
degerlendirilmez).

Bu tablo kargilagtirma operatorlerini 6zetlemektedir:

islem  Anlami

kesinlikle daha az

= daha az veya esit
kesinlikle daha biiyiik
= daha biiyiik veya esit
== esit

= esit degil

is nesne kimligi

is not olumsuz nesne kimligi

vV V. A A
|

Farkli sayisal tiirler diginda, farkl: tiirdeki nesneler hicbir zaman esit olarak kargilagtirilmaz. == operatorii her zaman
tanimlanir, ancak bazi nesne tiirleri i¢in (6rnegin, sinif nesneleri) is ile es degerdir. <, < =, > ve > = operatorleri
yalnizca anlamli olduklar1 yerde tanimlanir; 6rnegin, argiimanlardan biri karmasik bir say1 oldugunda bir TypeError
hatasi olustururlar.

Normalde, bir sinifin 6zdeg olmayan 6rnekleri, siif __eq () metodunu tanimlamadig: siirece esit olmayan olarak
karsilagtirilir.

Bir simifin 6rnekleri, sinif yeterli metotlar1 tanimlamadikga, ayn1 sinifin diger 6rneklerine veya diger nesne tiirlerine
gore siralanamaz __ 1t (), __le_ () ,__gt_ () ve __ge__ () (karsilagtirma operatorlerin geleneksel anlam-
larint istiyorsaniz, __1t__ () ve __eq__ () genellikle yeterli olacaktir).

is ve is not operatorlerinin davranigi ozellestirilemez; ayrica herhangi iki nesneye uygulanabilirler ve asla bir hata
olusturmazlar.

Two more operations with the same syntactic priority, in and not in, are supported by types that are iferable or
implement the __contains__ () method.

4.4 Sayisal Turler — int, float, complex

There are three distinct numeric types: integers, floating-point numbers, and complex numbers. In addition, Booleans
are a subtype of integers. Integers have unlimited precision. Floating-point numbers are usually implemented using
double in C; information about the precision and internal representation of floating-point numbers for the machine
on which your program is running is available in sys. float_info. Complex numbers have a real and imaginary
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part, which are each a floating-point number. To extract these parts from a complex number z, use z.real and
z.imag. (The standard library includes the additional numeric types fractions.Fraction, for rationals, and
decimal.Decimal, for floating-point numbers with user-definable precision.)

Numbers are created by numeric literals or as the result of built-in functions and operators. Unadorned integer literals
(including hex, octal and binary numbers) yield integers. Numeric literals containing a decimal point or an exponent
sign yield floating-point numbers. Appending ' j' or 'J' to a numeric literal yields an imaginary number (a complex
number with a zero real part) which you can add to an integer or float to get a complex number with real and imaginary
parts.

int (), float () ve complex () yapicilart belirli bir tiirde sayilar tiretmek i¢in kullanilabilir.

Python fully supports mixed arithmetic: when a binary arithmetic operator has operands of different numeric types,
the operand with the “narrower” type is widened to that of the other, where integer is narrower than floating point.
Arithmetic with complex and real operands is defined by the usual mathematical formula, for example:

X + complex(u, v) = complex(x + u, V)
x * complex(u, v) = complex(x * u, x * v)

A comparison between numbers of different types behaves as though the exact values of those numbers were being
2
compared.”

Tiim sayisal tiirler (karmagsik sayilar haric) asagidaki islemleri destekler (iglemlerin oncelikleri i¢in bkz. operator-
summary):

islem Sonug Not- Tam dokiiman-
lar tasyon

X +y x ve y ‘nin toplami1

X -y x ve y ‘nin farki

X *y X ve y ‘nin ¢arpimi

x /y X ‘in y ‘ye bolimi

x //y x ve y ‘nin kat bolumii (H(2)

X %y x / vy isleminde kalan 2)

=5% x ‘in negatifi

+x X ‘in degigsmemisi

abs (x) x ‘in mutlak degeri abs ()

int (x) X ‘in integer tam say1ya (integer) doniistiiriilmug hali (3)(6) int()

float (x) x ‘in gergel saytya (float) donuistiirtilmiis hali 4)(6) float ()

complex (re, gercek kismi re, sanal kismi1 im olan bir karmagik sayi. im varsa-  (6) complex ()

im) yilan olarak sifirdir.

ch ¢ karmasik sayisinin eslenigi

conjugate ()

divmod (x, (x // y, x % y) ifadesinin ikilisi 2) divmod ()

y)

pow (X, V) x lizeri y ) pow ()

X ** y X lizeri y (@)

Notlar:

(1) Also referred to as integer division. For operands of type int, the result has type int. For operands of type
float, the result has type float. In general, the result is a whole integer, though the result’s type is not
necessarily int. The result is always rounded towards minus infinity: 1//21s 0, (-1) //21is -1,1//(-2) is
-1,and (-1)//(-2) is 0.

(2) Karmagik sayilar i¢in degil. Bunun yerine uygunsa abs () kullanarak gercel sayilara dontistiiriin.

(3) Conversion from float to int truncates, discarding the fractional part. See functions math. floor () and
math.ceil () for alternative conversions.

2 Sonug olarak, [1, 2] listesi [1.0, 2.0] ve benzer sekilde demetler icin egit kabul edilir.
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(4) float ayrica “nan” ve “inf” dizelerini, Say1 Degil ( Not a Number -> NaN) ve pozitif veya negatif sonsuzluk
icin istege bagl bir “+” veya “-” 6n ekiyle kabul eder.

(5) Python, diger programlama dillerinde de oldugu gibi pow (0, 0) =1 ve 0 ** 0 =1 gseklinde tanimlar.

(6) Kabul edilen sayisal degismezler, 0 ile 9 arasindaki rakamlar1 veya herhangi bir Unicode es degerini (“Nd”
ozelligine sahip kod noktalar1) igerir.

See the Unicode Standard for a complete list of code points with the Nd property.

Tum numbers.Real tirleri (int ve float) ayrica agagidaki iglemleri icerir:

islem Sonug

math.trunc(x) X Integral seklinde kisaltildi

round (x[, n]) xnhaneye yuvarlanir, yaridan ¢ifte yuvarlanir. n atlanirsa, n varsayilan olarak O olur.
math.floor (x) enbﬁyﬁk Integral <=x

math.ceil (x) en kilgﬁk Integral >=x

Ek sayisal iglemler i¢in math ve cmath modiillerine bakin.

4.4.1 Tam sayi Tirrlerinde Bit Diizeyinde islemler

Bit diizeyinde islemler yalnizca tam sayilar i¢in anlamlidir. Bit diizeyinde islemlerin sonucu, sonsuz sayida isaret biti
ile ikiye tiimleyende gerceklestiriliyormus gibi hesaplanir.

Ikili bit diizeyinde islemlerin 6ncelikleri, sayisal islemlerden daha diisiik ve karsilagtirmalardan daha yiiksektir; ~
tekli islemidiger tekli sayisal islemlerle (+ ve —) aym Oncelige sahiptir.

Bu tablo, artan oncelige gore siralanmug bit diizeyinde islemleri listeler:

islem Sonug Notlar
x |y bit diizeyinde x or y @)
x Ny bit diizeyinde x exclusive or y ~ (4)
X &y bit diizeyinde x and y 4)

x << n x,nbitkadar sola kaydirildi ~ (1)(2)
x >> n x,n bit kadar saga kaydirildi ~ (1)(3)
~x x ‘in bitleri ters cevrildi

Notlar:
(1) Negatif kaydirma sayilar1 gegersizdir ve ValueError hatasina sebep olur.
(2) n bitlik sola kaydirma, pow (2, n) ile ¢carpmaya es degerdir.
(3) n bitlik saga kaydirma, pow (2, n) ile kat boliimii iglemine es degerdir.

(4) Bu hesaplamalari, sonlu ikinin tiimleyen temsilinde en az bir ekstra igaret uzatma biti ile yapmak ( 1 +
max (x.bit_length(), y.bit_length()) veya daha fazla ¢alisan bit genisligi), sonsuz sayida isaret biti
varmig gibi ayni sonucu elde etmek icin yeterlidir.

4.4.2 Integer (Tam sayi) Tiirlerinde Ek Metotlar
Int tlirli, numbers. Integral abstract base class ‘1 uygular. Ek olarak, birka¢ metot daha saglar:

int.bit_length(()
Isaret ve bastaki sifirlar haric, ikili sistemde bir tam sayy1 (integer) temsil etmek igin gereken bit sayisint
dondiiriir:
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>>> n = —-37

>>> bin (n)
'-0b100101"

>>> n.bit_length ()
6

Daha dogrusu, x sifirdan farkliysa, x.bit_length(), 2** (k-1) < = abs(x) < 2**k olacak gekilde
benzersiz k pozitif tam sayisidir. Ayn1 sekilde, abs (x) dogru olarak yuvarlatilmis bir logaritmaya sahip ola-
cak kadar kiiciik oldugunda, k = 1 + int (log(abs(x), 2)) olur.xsifirise, x.bit_length (), 0 don-
diiriir.

Esittir:

def bit_length(self):

s = bin(self) # binary representation: bin(-37) —--> '-0b100101'
s = s.lstrip('-0b') # remove leading zeros and minus sign
return len(s) # len('100101'") —-——> 6

Added in version 3.1.

int.bit_count ()

Tam sayinin mutlak degerinin ikili gosterimindeki birlerin sayisini dondiiriir. Buna niifus sayimi da denir.
Ornegin:

-

.

>> n = 19

>>> bin (n)

'0b10011"

>>> n.bit_count ()

3

>>> (-n) .bit_count ()
3

Esittir:

-

C

def bit_count (self):
return bin(self) .count ("1")

Added in version 3.10.

int .to_bytes (length =1, byteorder ='big’, *, signed =False)

Bir tam say1y1 temsil eden bir bayt dizisi dondiiriir.

-

>>> (1024) .to_bytes (2, byteorder='big')

b'\x04\x00"'

>>> (1024) .to_bytes (10, byteorder='big')
b'\x00\x00\x00\x00\x00\x00\x00\x00\x04\x00"

>>> (-1024) .to_bytes (10, byteorder='big', signed=True)
P\xXEE\XEE\REF\XREF\XREF\xfF\xfFf\xff\xfc\x00"

>>> x = 1000

>>> x.to_bytes((x.bit_length() + 7) // 8, byteorder='little")
b'\xe8\x03"'

Tam say1, length bayt kullanilarak temsil edilir ve varsayilan olarak birdir. Tam say1 verilen bayt sayisiyla
gosterilemezse OverflowError hatasi ortaya ¢ikar.

byteorder argiimani, tam say1y1 temsil etmek icin kullanilan bayt sirasini belirler ve varsayilan olarak "big"
‘dir. byteorder "big" ise, en dnemli bayt, bayt dizisinin bagindadir. byteorder "1itt1le" ise, en 6nemli bayt,
bayt dizisinin sonundadir.

4.4. Sayisal Turler — int, float, complex 43



The Python Library Reference, Yayim 3.14.0rc3

signed argiimani, tam say1y1 temsil etmek icin ikinin tiimleyeninin kullanilip kullanilmayacagini belirler. signed
False ise ve negatif bir tam say1 verilirse, bir Over f1owError hatasi ortaya ¢gikar. signed i¢in varsayilan deger
False seklindedir.

The default values can be used to conveniently turn an integer into a single byte object:

>>> (65) .to_bytes ()
b'A|

However, when using the default arguments, don’t try to convert a value greater than 255 or you’ll get an
OverflowError.

Esittir:
s R
def to_bytes(n, length=1, byteorder='big', signed=False):
if byteorder == 'little':
order = range (length)
elif byteorder == 'big':
order = reversed(range (length))
else:
raise ValueError ("byteorder must be either 'little' or 'big'")
return bytes((n >> 1i*8) & O0xff for i in order)

. J

Added in version 3.2.

3.11 siiriimiinde degisti: Added default argument values for length and byteorder.

classmethod int.from_bytes (bytes, byteorder ='big’, *, signed =False)

Verilen bayt dizisi tarafindan temsil edilen tam sayiy1 dondiiriir.

>>> int.from_bytes (b'\x00\x10', byteorder='big')

16

>>> int.from_bytes (b'\x00\x10', byteorder='little')

4096

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=True)
-1024

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=False)
64512

>>> int.from_bytes ([255, 0, 0], byteorder='big')

16711680

. J

The argument bytes must either be a bytes-like object or an iterable producing bytes.

The byteorder argument determines the byte order used to represent the integer, and defaults to "big". If
byteorder is "big", the most significant byte is at the beginning of the byte array. If byfeorder is "1ittle",
the most significant byte is at the end of the byte array. To request the native byte order of the host system,
use sys.byteorder as the byte order value.

signed arglimani, tam say1y1 temsil etmek i¢in ikinin tiimleyeninin kullanilip kullanilmadiin1 gosterir.

Esittir:

def from bytes (bytes, byteorder='big', signed=False):

if byteorder == 'little':
little_ordered = list (bytes)
elif byteorder == 'big':

little_ordered = list (reversed (bytes))
else:

raise ValueError ("byteorder must be either 'little' or 'big'")

(sonraki sayfaya devam)
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(6nceki sayfadan devam)

n = sum(b << 1*8 for i, b in enumerate (little_ordered))
if signed and little_ordered and (little_ordered[-1] & 0x80):
n —= 1 << 8*len(little_ordered)

return n

Added in version 3.2.
3.11 siiriimiinde degisti: Added default argument value for byteorder.

int.as_integer_ratio()

Return a pair of integers whose ratio is equal to the original integer and has a positive denominator. The integer
ratio of integers (whole numbers) is always the integer as the numerator and 1 as the denominator.

Added in version 3.8.
int.is_integer ()
Returns True. Exists for duck type compatibility with float.is_integer ().

Added in version 3.12.

4.4.3 Gercel Sayilarda Ek Metotlar

Float tlirli, numbers.Real abstract base class ‘1 uygular. Float ayrica agagidaki ek metotlara sahiptir.

classmethod float.from_number (x)
Class method to return a floating-point number constructed from a number x.
If the argument is an integer or a floating-point number, a floating-point number with the same value (wit-

hin Python’s floating-point precision) is returned. If the argument is outside the range of a Python float, an
overflowError will be raised.

For a general Python object x, float . from_number (x) delegatesto x._ float_ ().If _ float_ ()
is not defined then it falls back to __index__ ().

Added in version 3.14.

float.as_integer_ratio()

Return a pair of integers whose ratio is exactly equal to the original float. The ratio is in lowest terms and has
a positive denominator. Raises OverflowError on infinities and a ValueError on NaNs.

float.is_integer()

Float 6rnegi integral degeriyle sonluysa True, aksi takdirde False dondiiriir:

>>> (-2.0).is_integer()
True

>>> (3.2).is_integer()
False

Iki yontem, onaltilik dizelere doniistiirmeyi destekler. Python’un floatlari dahili olarak ikili sayilar olarak depolan-
digindan, bir kayan noktay1 decimal (ondalik) dizgeye doniistirmek veya bu karakter dizisinden dontistiirmek genel-
likle kiiciik bir yuvarlama hatasi icerir. Buna kargilik, onaltilik diziler, gergel sayilarin tam olarak gosterilmesine ve
belirtilmesine izin verir. Bu, hata ayiklama sirasinda ve sayisal ¢caligmalarda yararl olabilir.

float.hex ()
Bir gercel sayinin temsilini, onaltilik bir dize olarak dondiiriir. Sonlu gercel sayilar i¢in, bu gosterim her zaman
basinda bir 0x ve sonunda bir p ve {is icerecektir.

classmethod float.fromhex (S)

Gergel sayty1 temsil eden bir onaltilik dize s’yi dondiiren igin sinif (class) metodu. s dizesinin baginda ve so-
nunda bosluk olabilir.
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float.hex () ‘in bir 6rnek (instance) metodu oldugunu, float. fromhex () ‘in ise bir sinif (class) metodu oldu-
gunu unutmayin.

Onaltilik bir dize su bi¢imi alir:

[[sign] ['"Ox'] integer ['.' fraction] ['p' exponent] }

where the optional sign may by either + or -, integer and fraction are strings of hexadecimal digits, and
exponent is a decimal integer with an optional leading sign. Case is not significant, and there must be at least one
hexadecimal digit in either the integer or the fraction. This syntax is similar to the syntax specified in section 6.4.4.2
of the C99 standard, and also to the syntax used in Java 1.5 onwards. In particular, the output of float.hex () is
usable as a hexadecimal floating-point literal in C or Java code, and hexadecimal strings produced by C’s %a format
character or Java’s Double.toHexString are accepted by float . fromhex ().

Ussiin onaltilik degil ondalik olarak yazildigina ve katsay1y1 garpmak igin 2’nin giiciinii verdigine dikkat edin. Ornegin,
0x3.a7pl0 onaltillik dizesi, (3 + 10./16 + 7./16**2) * 2.0**10 veya 3740.0 gercel sayisin1 temsil eder:

>>> float.fromhex ('0x3.a7pl0")
3740.0

3740.0 ‘a ters doniistirme uygulamak, ayn1 sayry1 temsil eden farkli bir onaltilik dize verir:

>>> float.hex(3740.0)
'0x1.d380000000000p+11"

4.4.4 Additional Methods on Complex

The complex type implements the numbers. Complex abstract base class. complex also has the following additi-
onal methods.

classmethod complex.from_number (X)

Class method to convert a number to a complex number.

For a general Python object x, complex.from number (x) delegates to x._ complex_ (). If
__complex__ () is not defined then it falls back to _ float__ (). If _ float__ () is not defined then
it falls back to __index__ ().

Added in version 3.14.

4.4.5 Sayisal turlerin hashlemesi

For numbers x and y, possibly of different types, it’s a requirement that hash (x) == hash (y) whenever x == y
(see the __hash__ () method documentation for more details). For ease of implementation and efficiency across a
variety of numeric types (including int, float, decimal.Decimal and fractions.Fraction) Python’s hash
for numeric types is based on a single mathematical function that’s defined for any rational number, and hence applies
to all instances of int and fractions.Fraction, and all finite instances of float and decimal.Decimal.
Essentially, this function is given by reduction modulo P for a fixed prime p. The value of P is made available to
Python as the modulus attribute of sys.hash_info.

Su anda kullanilan asal say1, 32 bit C uzunlugundaki makinelerde p = 2**31 - 1 ve 64-bit C uzunlugundaki
makinelerde P = 2**61 - 1 gseklindedir.

Iste ayrintili kurallar:

e« x = m / nnegatif olmayan bir rasyonel say1ysa ve n P ile boliinemiyorsa, hash (x) ‘im * invmod(n, P)
% P olarak tanimlayi, bu durumda invmod (n, P), n modiil P ‘nin tersini verir.

« x = m / nnegatif olmayan bir rasyonel saytysa ve n, P ile boliinebiliyorsa (ancak m degildir), o zaman n ‘nin
p seklinde ters modiilii yoktur ve yukaridaki kural gegerli degildir; bu durumda hash (x) i sys.hash_info.
inf olarak tanimlayn.

e x = m / nnegatif bir rasyonel say1ysa, hash (x) ‘i ~hash (-x) olarak tanimlayin. Elde edilen hash -1 ise,
bunu -2 ile degistirin.
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e sys.hash_info.inf ve -sys.hash_info.inf, pozitif sonsuz veya negatif sonsuz (sirastyla) i¢in hash
degerleri olarak kullanilir.

o Fora complexnumber z, the hash values of the real and imaginary parts are combined by computing hash (z .
real) + sys.hash_info.imag * hash(z.imag), reduced modulo 2**sys.hash_info.width so
thaﬂlﬁeshlrange(—Z**(sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)).Aga—
in, if the result is -1, it’s replaced with -2.

Yukaridaki kurallar1 agikliga kavusturmak igin, £1oat veya complex olan rasyonel bir sayinin hash ‘ini hesaplamak

icin

gomiilii hash ‘e es deger ornek Python kodu:

imp

def

def

def

ort sys, math

hash_fraction(m, n):
"""Compute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.

Equivalent to hash(fractions.Fraction(m, n)).

mn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
while m $ P == % P ==
m, n=m// P, n// P
if n & P ==
hash_value = sys.hash_info.inf
else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

hash_value = (abs(m) % P) * pow(n, P - 2, P) % P
ifm < O:

hash_value = —-hash_value
if hash_value == -1:

hash_value = -2

return hash_value

hash_float (x) :
"""Compute the hash of a float x."""

if math.isnan (x) :

return object._ _hash__ (x)
elif math.isinf (x):

return sys.hash_info.inf if x > 0 else -sys.hash_info.inf
else:

return hash_fraction(*x.as_integer_ratio())

hash_complex (z) :
"""Compute the hash of a complex number z."""

hash_value = hash_float (z.real) + sys.hash_info.imag * hash_float (z.imaqg)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2**(sys.hash_info.width - 1)

hash_value = (hash_value & (M - 1)) — (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value

4.4.
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4.5 Boolean Type - bool

Booleans represent truth values. The bool type has exactly two constant instances: True and False.

The built-in function bool () converts any value to a boolean, if the value can be interpreted as a truth value (see
section Dogruluk Degeri Testi above).

For logical operations, use the boolean operators and, or and not. When applying the bitwise operators &, |, ~ to
two booleans, they return a bool equivalent to the logical operations “and”, “or”, “xor”. However, the logical operators
and, or and != should be preferred over &, | and *.

3.12 siirtimiinden beri kullanim digi: The use of the bitwise inversion operator ~ is deprecated and will raise an error
in Python 3.16.

bool is a subclass of int (see Sayisal Tiirler — int, float, complex). In many numeric contexts, False and True
behave like the integers 0 and 1, respectively. However, relying on this is discouraged; explicitly convert using int ()
instead.

4.6 Yineleyici Turleri

Python, konteynerler iizerinde yineleme kavramini destekler. Bu, iki farkli metot kullanilarak uygulanir; bunlar, kul-
lanici tanimli siniflarin yinelemeyi desteklemesine izin vermek i¢in kullanilir. Asagida daha ayrmtili olarak agiklanan
diziler, her zaman yineleme metotlarini destekler.

Container nesnelerinin iterable destegi saglamast i¢in bir metodun tanimlanmasi gerekir:

container.__iter__ ()

Bir iterator nesnesi dondiiriir. Nesnenin agagida acgiklanan yineleyici protokoliinti desteklemesi gerekir. Bir
container, farkli yineleme tiirlerini destekliyorsa, bu yineleme tiirleri i¢in 6zel olarak yineleyiciler istemek
icin ek yontemler saglanabilir. (Birden cok yineleme bicimini destekleyen bir nesneye 6rnek olarak hem ge-
nislik oncelikli hem de derinlik 6ncelikli gegisi destekleyen bir agac yapisi verilebilir.) Bu metot, Python/C
APT’sindeki Python nesneleri i¢in tiir yapisinin tp_iter yuvasina karsilik gelir.

Yineleyici nesnelerinin kendilerinin, birlikte iterator protocol ‘i olusturan asagidaki iki metodu desteklemesi gerekir:

iterator.__iter_ ()
iterator nesnesinin kendisini dondiiriir. Bu, hem containerlarin hem de yineleyicilerin for ve in ifadeleriyle

birlikte kullanilmasina izin vermek icin gereklidir. Bu metot, Python/C APT’sindeki Python nesneleri icin tiir
yapisinin tp_iter yuvasina karsilik gelir.

iterator._ _next__ ()
iterator ‘den sonraki 6geyi dondiiriir. Bagka 68e yoksa, StopIteration hatasm verir. Bu metot, Python/C

APT’sindeki Python nesneleri i¢in tlir yapisinin tp_iternext yuvasina karsilik gelir.

Python, genel ve ozel dizi tiirleri, sozliikler ve diger daha 6zel formlar iizerinde yinelemeyi desteklemek icin birkag
yineleyici nesnesi tanimlar. Belirli tiirler, yineleyici protokoliiniin uygulanmasinin 6tesinde onemli degildir.

Bir yineleyicinin __next__ () metodu StopIteration hatasini verdiginde, sonraki ¢cagrilarda bunu yapmaya de-
vam etmelidir. Bu 6zellige uymayan uygulamalar bozuk sayilir.

4.6.1 Olusturucu Tipleri

Python’s generators provide a convenient way to implement the iterator protocol. If a container object’s __iter ()
method is implemented as a generator, it will automatically return an iterator object (technically, a generator object)
supplying the ~_iter () and _ next__ () methods. More information about generators can be found in the
documentation for the yield expression.
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4.7 Dizi Tipleri — 1ist, tuple, range

Ucg temel dizi tiirii vardir: listeler, demetler ve arahik nesneleri. binary data ve text strings ‘in islenmesi igin uyarlanmug
ek dizi tiirleri, 6zel bolimlerde aciklanmustir.

4.7.1 Yaygin Dizi islemleri

Asagidaki tablodaki iglemler, hem degistirilebilir hem de degistirilemez olan ¢ogu dizi tiirii tarafindan desteklenir.
collections.abc.Sequence ABC, bu iglemleri 6zel dize tiirlerinde dogru sekilde uygulamay1 kolaylastirmak
icin saglanmustir.

Bu tablo artan oncelige gore siralanmig dizi islemlerini listeler. Tabloda s ve ¢ aym tiirden dizilerdir, , i, j ve k tam
sayilardir ve x, s tarafindan dayatilan her tiir ve deger kisitlamasini kargilayan istege bagl bir nesnedir.

invenot inislemleri, karsilagtirma iglemleriyle ayni onceliklere sahiptir. + (birlestirme) ve * (yineleme) iglemleri,
karsilik gelen sayisal islemlerle aym oncelige sahiptir.’

islem Sonug Not-
lar

x in s s ‘nin bir 6gesi x ‘e esitse True, aksi takdirde False (1

x not in s s ‘nin bir 6gesi x ‘e esitse False, aksi taktirde True H

s + t s ve t ‘nin birlesimi 6)(7)

s * nveyan * s s°‘yi kendisine n kez eklemeye es deger @)

s[i] s ‘nin {‘inci 6gesi, orijin 0 3)(8)

sli:j] s ‘nin { ‘den j ‘ye kadar olan dilimi 3)4)

s[i:j:k] s ‘nin i ‘den j ‘ye kadar olan dilimi, & ‘lik adimlarla (6rnegin k = 2 ise, ikiger ikigser) (3)(5)

len(s) s ‘nin uzunlugu

min (s) s ‘nin en kiigiik ogesi

max (s) s ‘nin en biiylik 6gesi

Aym tiirden diziler de karsilagtirmalar1 destekler. Ozellikle, demetler ve listeler, karsilik gelen dgeler ile sozliikbi-
limsel olarak karsilagtirilir. Bu, esit karsilagtirma yapilabilmesi i¢in her 6genin esit olarak karsilagtirmast gerektigi
ve iki dizinin ayni tiirde ve ayni uzunlukta olmasi gerektigi anlamina gelir. (Tiim ayrintilar i¢in dil referansindaki
comparisons boliimiine bakin.)

Forward and reversed iterators over mutable sequences access values using an index. That index will continue to
march forward (or backward) even if the underlying sequence is mutated. The iterator terminates only when an
IndexError ora StopIteration is encountered (or when the index drops below zero).

Notlar:

(1) in ve not in iglemleri, genel durumda yalnizca basit sinirlama testi i¢in kullanilirken, bazi 6zel diziler (6r-
negin: str, bytes ve bytearray) bunlart sonraki dizi testi i¢in de kullanir:

>>> llgg" in "eggs "
True

(2) n ‘nin 0 ‘dan kiuigtik degerleri 0 olarak degerlendirilir (bu, s ile aym tiirde bog bir dizi verir). s dizisindeki
0geler kopyalanmaz, birden ¢ok kez referans gosterilir (kullanilir). Bu, cogunlukla yeni Python programcilarina
musallat olur; sunu duistiniin:

>>> lists = [[]] * 3
>>> lists

(01, 1, (11

>>> lists[0].append(3)
>>> lists

(r31, 31, [311]

L

3 Ayristirict, islenenlerin tiiriinii s6yleyemediginden sahip olmalart gerekir.
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Olan su ki, [[]] bos bir liste igeren tek elemanl: bir listedir, dolayistyla [[]] * 3 ‘Un {i¢ elemani da bu
bos listeye referanstir. 1ists Ogelerinin herhangi birinin degistirilmesi bu listeyi degistirir. Bu sekilde farkl
listelerin bir listesini olusturabilirsiniz:

s 2}

>>> lists = [[] for i1 in range (3)]
>>> lists[0].append(3)

>>> lists[1].append(5)

>>> lists[2

>>> lists

(es1, [s1, [711

L J

] .append (7)

Daha fazla aciklama SSS gonderisinde mevcuttur: fag-multidimensional-list.

(3) iveya jnegatifse, dizin s: dizisinin sonuna goredir: len (s) + 1iveyalen(s) + j degistirilir. Ancak -0 ‘m
hala 0 olduguna dikkat edin.
(4) s‘niniile j arasindaki dilimi, i < = k < j olacak sekilde k indeksine sahip 6gelerin dizisi olarak tanimlanir.

iveyajlen (s) ‘den biiyiikse,“len(s)“ kullanin. i atlanirsa veya None ise, 0 kullanin. j atlanirsa veya None ise,
len (s) kullanin. i, j ‘den biiyiik veya ona esitse, dilim bostur.

(5) The slice of s from i to j with step k is defined as the sequence of items with index x = i + n*k such that
0 < = n < (j-1i)/k. In other words, the indices are i, i+k, i+2*k, 1+3+*k and so on, stopping when j is
reached (but never including j). When k is positive, i and j are reduced to len (s) if they are greater. When k
is negative, i and j are reduced to 1en (s) - 1 if they are greater. If i or j are omitted or None, they become
“end” values (which end depends on the sign of k). Note, k cannot be zero. If k is None, it is treated like 1.

(6) Degistirilemez dizileri birlestirmek her zaman yeni bir nesneyle sonuclanir. Bu, tekrarlanan birlestirme ile
bir dizi olugturmanin, toplam dizi uzunlugunda ikinci dereceden bir ¢alisma zamani maliyetine sahip olacagi
anlamina gelir. Dogrusal bir ¢calisma zamani maliyeti elde etmek i¢in agagidaki alternatiflerden birine gegme-
lisiniz:

» str nesnelerini birlestiriyorsaniz, bir liste olusturabilir ve sonunda str. join () kullanabilir veya bir
io.StringIO Ornegine yazabilir ve tamamlandiginda degerini alabilirsiniz

o bytes nesnelerini birlegtiriyorsaniz, benzer sekilde bytes. join () veya io.BytesIokullanabilir veya
bir bytearray nesnesiyle yerinde birlestirme yapabilirsiniz. bytearray nesneleri degistirilebilirdir ve
verimli bir agir1 tahsis mekanizmasina sahiptir

o tuple nesneleri birlestiriyorsaniz, bunun yerine bir 1ist 0gesini genigletin
o diger tiirler i¢in ilgili stif dokiimantasyonunu inceleyin

(7) Baz dizi tuirleri (6rnegin range) yalmzca belirli kaliplar takip eden 68e dizilerini destekler ve bu nedenle dizi
birlestirmeyi veya tekrarlamay1 desteklemez.

(8) An IndexError israised if i is outside the sequence range.

Sequence Methods
Sequence types also support the following methods:

sequence.count (value, /)

Return the total number of occurrences of value in sequence.

sequence.index (value/, start], stop])

Return the index of the first occurrence of value in sequence.
Raises valueError if value is not found in sequence.

The start or stop arguments allow for efficient searching of subsections of the sequence, beginning at start
and ending at sfop. This is roughly equivalent to start + sequence[start:stop].index (value),only
without copying any data.
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‘% Uyan

Not all sequence types support passing the start and stop arguments.

4.7.2 Degistirilemez Dizi Tipleri

Degistirilemez dizi tuirlerinin genellikle uyguladigi ve ayni zamanda degisken dizi tiirleri tarafindan uygulanmayan
tek iglem, gomiilti hash () destegidir.

Bu destek, tuple ornekleri gibi degistirilemez dizilerin di ct anahtarlari olarak kullanilmasina, set ve frozenset
orneklerinde saklanmasina izin verir.

Attempting to hash an immutable sequence that contains unhashable values will result in TypeError.

4.7.3 Degistirilebilir Dizi Tipleri

Asagidaki tabloda yer alan iglemler degistirilebilir dizi tiplerinde tanimlanmistir. collections.abc.
MutableSequence ABC, bu iglemleri 6zel dizi tiirlerinde dogru sekilde uygulamay: kolaylagtirmak icin saglan-
migtir.

Tabloda s degistirilebilir bir dizi tiiriiniin bir 6rnegidir, ¢ yinelenebilir herhangi bir nesnedir ve x, s tarafindan dayatilan
herhangi bir tiir ve deger kisitlamasini karsilayan rastgele bir nesnedir (6rnegin, bytearray yalnizca0 < = x < =
255 deger kisitlamasini karsilayan tam sayilar1 kabul eder).

islem Sonug Not-
lar

s[i] = x s ‘nin i 6gesi x ile degistirilir

del s[i] removes item i of s

s[i:j] =t s ‘nin i ile j arasindaki dilimi, yinelenebilir ¢ icerigiyle degistirilir

del s[i:j] removes the elements of s [i:5] from the list (same as s[i:3] = [])

s[i:j:k] = s[i:7:k] ‘nin 6gelerinin yerini ¢ 6gelerininkiler alir @))

t

del s[i:7:k] ‘nin 6gelerini listeden kaldirir

s[i:7:k]

s+ =t s ‘yi t ‘nin icerigiyle genisletir (cogunlukla s [1en (s) :1len(s)] = tileesdegerdir)

s * = n kez tekrarlanan icerigiyle s ‘yi giinceller 2)

Notlar:

(1) If kis not equal to 1,  must have the same length as the slice it is replacing.

(2) n degeri bir tam sayidir veya __index__ () uygulayan bir nesnedir. n ‘nin sifir ve negatif degerleri diziyi
temizler. Dizideki 6geler kopyalanmaz; Yaygin Dizi Islemlerialindas * n igin agiklandig1 gibi, bunlara birden
cok kez bagvurulur.

Mutable Sequence Methods
Mutable sequence types also support the following methods:

sequence . append (value, /)

Append value to the end of the sequence This is equivalent to writing seq[len (seq) :len(seq)] =
[value].

sequence.clear ()

Added in version 3.3.

Remove all items from sequence. This is equivalent to writing del sequence[:].
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sequence.copy ()

Added in version 3.3.

Create a shallow copy of sequence. This is equivalent to writing sequence[:].

© ipucu

The copy () method is not part of the MutableSequence ABC, but most concrete mutable sequence
types provide it.

sequence .extend (iferable, /)

Extend sequence with the contents of iterable. For the most part, this is the same as writing
seq[len(seq) :len(seq)] = iterable.

sequence. insert (index, value, /)

Insert value into sequence at the given index. This is equivalent to writing sequence [index:index] =
[value].

sequence.pop (index =-1, /)

Retrieve the item at index and also removes it from sequence. By default, the last item in sequence is removed
and returned.

sequence.remove (value, /)

Remove the first item from sequence where sequence[i] == value.
Raises valueError if value is not found in sequence.

sequence.reverse ()

Reverse the items of sequence in place. This method maintains economy of space when reversing a large
sequence. To remind users that it operates by side-effect, it returns None.

4.7.4 Listeler

Listeler, tipik olarak (kesin benzerlik derecesinin uygulamaya gore degisecegi) homojen 6gelerin koleksiyonlarini
depolamak i¢in kullanilan degistirilebilir dizilerdir.

class list (iterable =(), /)
Listeler birkac sekilde olusturulabilir:

» Bos listeyi belirtmek i¢in bir ¢ift koseli parantez kullanma: [ ]

o Koseli parantez kullanarak, 6geleri virgiille ayirarak: [a], [a, b, c]
o Liste kavrayigini kullanma: [x for x in iterable]

o Tiir olusturucuyu kullanma: 1ist () veya list (iterable)

Yapici, ogeleri iterable ‘m dgeleriyle aymi ve ayni sirada olan bir liste olusturur. iterable; bir dizi, yinelemeyi
destekleyen bir container veya yineleyici nesne olabilir. iferable zaten bir listeyse, iterable[:] ‘e benzer
sekilde bir kopya olusturulur ve dondiirtiliir. Omegin, list('abc'), ['a', 'b', 'c'] degerini dondiiriir
ve list ( (1, 2, 3) ), [ 1, 2, 3].Argiman verilmezse, yapici [] yeni bir bos liste olusturur.

Gomiilii sorted () dahil olmak iizere diger bircok iglem de listeler tiretir.
Listeler, tim common ve mutable dizi iglemlerini uygular. Listeler ayrica agagidaki ek metodu da saglar:

sort (*, key =None, reverse =False)

Bu metot, 6geler arasinda yalnizca < kargilastirmalarini kullanarak listeyi yerinde siralar. Hatalar bas-
tirilmaz - herhangi bir kargilagtirma islemi bagsarisiz olursa, tiim siralama islemi basarisiz olur (ve liste
biiyiik olasilikla kismen degistirilmis durumda kalir).

sort () yalmzca anahtar kelime tarafindan iletilebilen iki argiimam kabul eder (keyword-only argu-
ments):
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key, her liste 6gesinden bir kargilagtirma anahtar1 ¢ikarmak i¢in kullanilan bir argiimanin islevini belirtir
(6rnegin, key =str.lower). Listedeki her bir 6geye karsilik gelen anahtar bir kez hesaplanir ve ar-
dindan tiim siralama islemi i¢in kullanilir. Varsayilan deger olan None, liste 6gelerinin ayr1 bir anahtar
degeri hesaplamadan dogrudan siralandig1 anlamina gelir.

functools.cmp_to_key () yardimel programi, 2.x stili cmp iglevini bir key islevine dontigtiirmek i¢in
kullanilabilir.

reverse bir boolean degeridir. True olarak ayarlanirsa, liste 6geleri, her karsilastirma tersine ¢evrilmis
gibi siralanir.

Bu yontem, biiyiik bir diziyi siralarken yerden tasarruf saglamak icin diziyi yerinde degistirir. Kullanici-
lara yan etki ile calistigin1 hatirlatmak igin, siralanan diziyi dondiirmez (agik¢a yeni bir siralanmug liste
ornegi istemek icin sorted () kullanin).

sort () metodunun kararh oldugu garanti edilir. Bir siralama, esit olarak karsilagtirilan 6gelerin gore-
li sirasmi degistirmemeyi garanti ediyorsa kararlidir — bu, birden ¢ok geciste siralama i¢in yararhdir
(6rnegin, departmana gore siralama, ardindan maas derecesine gore).

Siralama ornekleri ve kisa bir siralama egitimi i¢in bkz. sortinghowto.

Bir liste siralanirken, listeyi degistirmeye ve hatta incelemeye ¢aligmanin etkisi tanimsizdir. Python'un
C uygulamasi, listenin siire boyunca bog goriinmesini saglar ve bir siralama sirasinda listenin mutasyona
ugradigini algilayabilirse ValueError hatasim verir.

4.7.5 Demetler

Tuple’lar, tipik olarak heterojen veri koleksiyonlarini depolamak i¢in kullanilan degistirilemez dizilerdir (6rnegin,
gomiilii enumerate () tarafindan tiretilen 2 tuple). Tuple’lar, degistirilemez bir homojen veri dizisinin gerekli oldugu
durumlarda da kullanilir (bir set veya dict Orneginde depolamaya izin vermek gibi).
class tuple (iterable =(), /)

Tuple’lar ¢gesitli sekillerde olusturulabilir:

o Bog demeti belirtmek icin bir ¢ift parantez kullanma: ()

« Tekli bir tuple icin sonunda virgiil kullanma: a, veya (a, )

o Ogeleri virgiille ayirma: a, b, cveya (a, b, c)

o Gomilil cuple () kullanmak: tuple () veya tuple (iterable)

Yapici, 6geleri iterable 6geleriyle ayni ve ayni sirada olan bir demet olusturur. iterable bir dizi, yinelemeyi
destekleyen bir container veya yineleyici nesne olabilir. iferable zaten bir tuple ise, degistirilmeden dondiirii-
liir. Ornegin, tuple ('abc'), ('a', 'b', 'c') ‘yivetuple( [1, 2, 31 ), (1, 2, 3) ‘yidondiiriir.
Herhangi bir argiiman verilmezse, yapict yeni bir bog demet olusturur ().

Bir demeti olusturanin aslinda parantez degil virgiil olduguna dikkat edin. Bog demet durumunda veya s6z
dizimsel belirsizligi onlemek icin gerektiginde parantezler istege baghdir. Ornegin, £ (a, b, c) ii¢ argiimanl
bir fonksiyon cagrisi iken f ( (a, b, c)), tek argiiman olarak 3’lii bir tuple iceren bir fonksiyon cagrisidir.

Tuplelar, tiim common dizi iglemlerini uygular.

Ada gore erigsimin dizine gore erisimden daha net oldugu heterojen veri koleksiyonlari icin, collections.
namedtuple () basit bir tuple nesnesinden daha uygun bir secim olabilir.

4.7.6 Araliklar

range tiirti, degistirilemez bir say1 dizisini temsil eder ve genellikle for dongiilerinde belirli sayida dongii yapmak
icin kullanilir.

class range (stop, /)

class range (start, stop, step =1, /)

Aralik olusturucunun argiimanlar1 tamsay1 olmalidir (gomiilii int veya __index__ () 0zel metodunu uygu-
layan herhangi bir nesne). step argiimani atlanirsa, varsayilan olarak 1 olur. start arglimani atlanirsa, varsayilan
olarak 0 olur. step sifirsa, ValueError hatasi ortaya ¢ikar.
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Pozitif step icin, r araliginin igerigi, i > = 0 ve r[i] < stop olmak lizere r[i] = start + step*i
formiilityle belirlenir.

Negatif bir step icin, araligm icerifihalar [i] = start + step*i formiiliiyle belirlenir, ancak kisitlamalar
i >=0ver[i] > stop ‘dir.

Bir aralik nesnesi r [ 0] deger kisitlamasini kargilamiyorsa, bog olacaktir. Araliklar negatif indeksleri destekler,
ancak bunlar pozitif indeksler tarafindan belirlenen dizinin sonundan indeksleme olarak yorumlanir.

sys.maxsize ‘dan bllyiik mutlak degerler iceren araliklara izin verilir, ancak baz1 6zellikler (1en () gibi),
OverflowError hatasiminin ortaya ¢ikmasini saglayabilir.

Aralik ornekleri:

>>> list (range (10))
[Or 11 2/ 3' 4' 5’

(1, 2, 3, 4, 5, 6,

e, 5, 10, 15, 20,

[0, 3, 6, 9]

@, =1, =2, =3, =4,
>>> list (range (0))

>>> list (range (1, 11))

>>> list (range (0, 30,

>>> list (range (0, 10,

>>> list (range (0, -10,

>>> list (range (1, 0))

10]

J

Araliklar, birlestirme ve tekrar disinda tim common dizi iglemlerini uygular (aralik nesnelerinin yalnizca kati
bir kalip izleyen dizileri temsil edebilmesi ve tekrarlama ve birlestirmenin genellikle bu kalibi ihlal etmesi

nedeniyle).

start

start parametresinin degeri (veya parametre saglanmadiysa 0)

stop

stop parametresinin degeri

step

step parametresinin degeri (veya parametre saglanmadrysa 1)

range tiirtiniin normal bir 11 st veya t up1 e lizerindeki avantaji, bir range nesnesinin temsil ettigi araligin boyutu ne
olursa olsun her zaman ayn1 (kiiciik) miktarda bellek almasidir (yalnizca start, stop ve step degerlerini sakladig1
icin, tek tek ogeleri ve alt araliklar gerektigi gibi hesaplar).

Aralik (range) nesneleri collections.abc. Sequence ABC’sini uygular ve sinirlama testleri, eleman indeksi ara-
mast, dilimleme ve negatif indeksler icin destek gibi 6zellikler saglar (bkz. Dizi Tipleri — list, tuple, range):

>>> r = range (0, 20, 2)
>>> r

range (0, 20, 2)
>>> 11 in r
False

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

range (0, 10, 2)

(sonraki sayfaya devam)
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>>> r[-1]
18

(6nceki sayfadan devam)

Aralik nesnelerini == ve ! = ile esitlik acisindan test etmek, bunlar1 diziler olarak karsilagtirir. Yani, ayni deger dizisini
temsil ediyorlarsa, iki aralik nesnesi esit kabul edilir. (Esit karsilastiran iki aralik nesnesinin farkli start, stop ve
step niteliklerine sahip olabilecegini unutmayin, drnegin range (0) == range (2, 1, 3) veya range (0, 3,

2) == range (0, 4, 2).)

3.2 stirimiinde degisti: Dizi ABC’sini uygular, Dilimleme ve negatif indekslemeyi destekler, Tiim dgeleri yinelemek

yerine sabit zamanda iiyelik icin i nt nesnelerini test eder.

3.3 siiriimiinde degisti: Aralik nesnelerini tanimladiklar1 deger sirasina gore karsilastirmak icin * == ve ‘!="tanimlayin

(nesne kimligine gore karsilagtirmak yerine).

Added the start, stop and step attributes.

> Ayrica bakimiz

« The linspace recipe shows how to implement a lazy version of range suitable for floating-point applications.

4.8 Text and Binary Sequence Type Methods Summary

The following table summarizes the text and binary sequence types methods by category.

Category st methods
Format- str.format ()
ting str.format_map ()
f-strings
printf-style String Formatting
Searc- str.find() str.rfind()

hingand  str.index()
Repla-
cing

Split- str.split ()
ting and
Joining

String
Classifi-
cation

Case
Manipu-
lation

str.rindex ()
str.startswith ()
str.endswith ()
str.count ()
str.replace ()

str.splitlines()
str.partition ()
str.rpartition()
str.join ()
str.isalpha ()
str.isdecimal ()
str.isdigit ()
str.isnumeric()
str.isalnum()
str.isidentifier ()
str.islower ()
str.isupper ()
str.istitle()
str.isspace ()
str.isprintable ()
str.lower ()
str.upper ()
str.casefold()

str.rsplit ()
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Category st methods

str.capitalize()
str.title()
str.swapcase ()

Padding str.ljust () str.rjust ()
and str.center ()
Stripping str.expandtabs ()

str.strip()
str.lstrip()

Transla- str.translate()
tion and str.maketrans ()
Encoding str.encode ()

4.9 Metin Sirasi Turll — str
Python’da metinsel veriler st r nesneleri veya strings ile islenir. Dizeler, Unicode kod noktalarinin degismez dizge-
leridir. Dize degismezleri cesitli sekillerde yazilir:
e Tek tirnak: 'katistirilmis "cift" tirnaklara izin verir'
o Cift tirnak: "katistirilmis 'tek' tirnaklara izin verir"
. Uglﬁ tirnak: ' ' 'Uc tek tairnak''',"""U¢ cift tairnak"""
Uglii tirnak igine alinmus dizeler birden gok satira yayilabilir - iligkili tiim bogluklar dize degismezine dahil edilecektir.

Tek bir ifadenin parcasi olan ve aralarinda yalnizca bogsluk bulunan dize degismezleri, ortiik olarak tek bir dize
degismezine doniistiiriiliir. Yani, ("spam" "yumurtalar") == "spam yumurtalar".

See strings for more about the various forms of string literal, including supported escape sequences, and the r (“raw”)
prefix that disables most escape sequence processing.

Dizeler, st r yapicist kullanilarak diger nesnelerden de olusturulabilir.

Ayr1 bir “karakter” tiirii olmadigindan, bir dizenin indekslenmesi 1 uzunlugunda dizeler iiretir. Yani, bog olmayan bir
s dizesii¢in s [0] == s[0:1].

Degistirilebilir bir dize tiirii de yoktur, ancak str. join () veya io. St ringI0 birden ¢ok par¢adan dizeleri verimli
bir sekilde olusturmak icin kullanilabilir.

3.3 stiriimiinde degisti: Python 2 serisiyle geriye doniik uyumluluk i¢in, dize degismezlerinde u 6n ekine izin verilir.
Bunun dize degismezlerinin anlami tizerinde hicbir etkisi yoktur ve r 6n ekiyle birlestirilemez.

class str (¥ encoding =utf-8’, errors ='strict’)

class str (object)

class str (object, encoding, errors =’strict’)

class str (object, *, errors)

Return a string version of object. If object is not provided, returns the empty string. Otherwise, the behavior of
str () depends on whether encoding or errors is given, as follows.

If neither encoding nor errors is given, str (object) returns type (object) .__str__ (object), which
is the “informal” or nicely printable string representation of object. For string objects, this is the string itself. If
object does not have a __str__ () method, then st r () falls back to returning repr (object).

kodlama veya hatalar ‘dan en az biri verilirse, nesne bir bytes-like object olmahdir (6r. bytes veya
bytearray). Bu durumda, nesne bir bytes (veya bytearray) nesnesiyse str (bytes, *kodlama*,
*hatalar*), bytes.decode (*kodlama*, *hatalar*) ‘aesdegerdir. Aksi takdirde, arabellek nesnesi-
nin altinda yatan bayt nesnesi, bytes.decode () ¢agrilmadan once elde edilir. Arabellek nesneleri hakkinda
bilgi i¢in bkz. Binary Sequence Types — bytes, bytearray, memoryview ve bufferobjects.
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Bir bytes nesnesini kodlama veya hatalar argtimanlar1 olmadan st r () ‘ye iletmek, gayriresmi dize temsilini
dondiirmenin ilk durumuna girer (ayrica bkz. Python igin —b komut satir1 secenegi). Ornegin:

>>> str(b'Zoot!")
"b'Zoot!'"

str sinif1 ve metotlar1 hakkinda daha fazla bilgi icin asagidaki Metin Sirast Tiirii — str ve String (Dize) Metotlar
boliimiine bakin. Bigimlendirilmig dizelerin ¢iktisini almak i¢in f-strings ve Format String Syntax boliimlerine
bakin. Ayrica, Text Processing Services boliimiine de bakin.

4.9.1 String (Dize) Metotlar

Dizeler, agagida aciklanan ek yontemlerle birlikte tiim orfak dizi iglemlerini uygular.

Strings also support two styles of string formatting, one providing a large degree of flexibility and customization
(see str. format (), Format String Syntax and Custom String Formatting) and the other based on C print £ style
formatting that handles a narrower range of types and is slightly harder to use correctly, but is often faster for the
cases it can handle (printf-style String Formatting).

Standart kiitiiphanenin 7ext Processing Services boliimii, metinle ilgili gesitli yardimer programlar saglayan bir dizi
baska modiilii kapsar (re modiiliindeki normal ifade destegi dahil).
str.capitalize()
Ik karakteri biiyiik ve geri kalani kiiciik harf ile, dizenin bir kopyasin1 dondiiriir.
3.8 siiriimiinde degisti: The first character is now put into titlecase rather than uppercase. This means that
characters like digraphs will only have their first letter capitalized, instead of the full character.
str.casefold ()
Dizenin kiiciik harfe katlanmig bir kopyasin1 dondiiriir. Kiiciik harfe katlanmig dizeler, biiyiik/kiiglik harfsiz
eslestirme igin kullanilabilir.

Biiytik harf katlama, harf kiictiltmeye (lowercasing) benzer ancak daha agresiftir, ¢iinkii bir dizedeki tiim
biiyiik/kiiciik harf ayrimlarmi kaldirmay: amaglar. Ornegin, Almanca kiigiik harf '#', "ss" ile es deger-
dir. Zaten kiiciik harf oldugundan, Iower () 'B"' i¢in hicbir sey yapmaz; casefold () onu "ss" bicimine
dontigtiiriir.

The casefolding algorithm is described in section 3.13 ‘Default Case Folding’ of the Unicode Standard.
Added in version 3.3.

str.center (width, fillchar =", /)

Return centered in a string of length width. Padding is done using the specified fillchar (default is an ASCII
space). The original string is returned if width is less than or equal to 1en (s) . For example:

-

>>> 'Python'.center (10)

' Python '

>>> 'Python'.center (10, '-'")

'-—Python—-'

>>> 'Python'.center (4)

'Python'

L )

str.count (sub[, start[, end] ])
[start, end] araliginda sub alt dizesinin ortiismeyen olusumlarinin sayisini dondiiriir. Istege bagli bagimsiz de-
giskenler start ve end, dilim notasyonunda oldugu gibi yorumlanir.

If sub is empty, returns the number of empty strings between characters which is the length of the string plus
one. For example:

>>> 'spam, spam, spam'.count ('spam')
3
>>> 'spam, spam, spam'.count ('spam', 5)

(sonraki sayfaya devam)
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(6nceki sayfadan devam)
2
>>> 'spam, spam, spam'.count ('spam', 5, 10)
1
>>> 'spam, spam, spam'.count ('eggs')
0
>>> 'spam, spam, spam'.count('')
17

str.encode (encoding =utf-8’, errors ='strict’)

Return the string encoded to bytes.
encoding defaults to 'ut £-8'; see Standard Encodings for possible values.

errors kodlama hatalarinin nasil ele alinacagini  kontrol eder. Eger 'strict' (varsayilan)
ise, bir UnicodeError istisnast olusturulur. Diger olasi degerler 'ignore', ‘'replace',
'xmlcharrefreplace', 'backslashreplace' Ve codecs.register_error() ile kaydedilen
diger isimlerdir. Ayrintilar igin Error Handlers bolumiine bakiniz.

For performance reasons, the value of errors is not checked for validity unless an encoding error actually occurs,
Python Development Mode is enabled or a debug build is used. For example:

>>> encoded_str_to_bytes = 'Python'.encode ()
>>> type (encoded_str_to_bytes)

<class 'bytes'>

>>> encoded_str_to_bytes

b'Python'

3.1 strtimiinde degisti: Added support for keyword arguments.

3.9 stirtimiinde degisti: errors simdi Python Development Mode ve hata ayiklama modunda kontrol edilir.

str.endswith (suffix[, start[, end] ] )

Return True if the string ends with the specified suffix, otherwise return False. suffix can also be a tuple of
suffixes to look for. With optional start, test beginning at that position. With optional end, stop comparing at
that position. Using start and end is equivalent to str [start:end] .endswith (suffix). For example:

(>>> 'Python'.endswith('on'") ]
True

>>> 'a tuple of suffixes'.endswith(('at', 'in'))

False

>>> 'a tuple of suffixes'.endswith(('at', 'es'))

True

>>> 'Python is amazing'.endswith('is', 0, 9)
True

See also startswith () and removesuffix().

str.expandtabs (fabsize =8)

Return a copy of the string where all tab characters are replaced by one or more spaces, depending on the
current column and the given tab size. Tab positions occur every tabsize characters (default is 8, giving tab
positions at columns 0, 8, 16 and so on). To expand the string, the current column is set to zero and the string
is examined character by character. If the character is a tab (\t), one or more space characters are inserted in
the result until the current column is equal to the next tab position. (The tab character itself is not copied.) If
the character is a newline (\n) or return (\r), it is copied and the current column is reset to zero. Any other
character is copied unchanged and the current column is incremented by one regardless of how the character
is represented when printed. For example:

>>> '01\t012\t0123\t01234"' .expandtabs ()
'01 012 0123 01234"

(sonraki sayfaya devam)
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(6nceki sayfadan devam)
>>> '01\t012\t0123\t01234"'.expandtabs (4)

'01 012 0123 01234"

>>> print ('01\t012\n0123\t01234"'.expandtabs (4))
01 012

0123 01234

str.find (sub[, start[, end] ])

Return the lowest index in the string where substring sub is found within the slice s [start:end]. Optional
arguments start and end are interpreted as in slice notation. Return -1 if sub is not found. For example:

>>> 'spam, spam, spam'.find('sp')

0

>>> 'spam, spam, spam'.find('sp', 5)
6

See also rfind () and index ().

O Not

find () metodu yalnizca sub 6gesinin konumunu bilmeniz gerekiyorsa kullanilmahdir. sub ‘m bir alt dize
olup olmadigin1 kontrol etmek i¢in in operatoriinii kullanin:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

Bir dize bi¢imlendirme iglemi gergeklestirin. Bu yontemin cagrildigi dize, parantez { } ile sinirlandirilmis metin
veya degistirme alanlar icerebilir. Her degistirme alani, ya bir konumsal (sirast onemli) argiimanin sayisal
dizinini ya da bir anahtar sozciik argmiinaninin adin1 icerir. Her degistirme alaninin, kargilik gelen argiimanin
dize degeriyle degistirildigi dizenin bir kopyasini dondiirtir.

>>> "The sum of 1 + 2 is " format (1+2)
'The sum of 1 + 2 is 3!

Bic¢im dizelerinde (f string) belirtilebilecek ¢esitli bi¢imlendirme seceneklerinin agiklamasi icin bkz. Format
String Syntax.

O Not

Bir sayiy1 (int, float, complex, decimal.Decimal ve alt siniflart) n tiirtiyle bicimlendirirken (6rn:
"{:n}'. format (1234)),islev localeconv () &gesinin decimal_point ve thousands_sep alan-
larin1 ASCII degilse veya 1 bayttan uzunsa ve LC_NUMERIC yerel ayar1 LC_CTYPE yerel ayarindan fark-
liysa kod ¢ozmek i¢in LC_CTYPE yerel ayarini gegici olarak LC_NUMERIC yerel ayarina ayarlar. Bu gecici
degisiklik diger is parcaciklarini etkiler.

3.7 siiriimiinde degisti: Bir sayiy1 n tiirtiyle bicimlendirirken, fonksiyon bazi durumlarda LC_CTYPE yerel
ayarini gegici olarak LC_NUMERIC yerel ayarina ayarlar.

str.format_map (mapping, /)

str.format (**mapping) ile benzerdir, ancak mapping dogrudan kullanilir ve bir dict ‘e kopyalanmaz.
Ornegin, mapping bir dict alt sinifi ise bu kullanighidir:

>>> class Default (dict) :
def _ missing__ (self, key):
return key

(sonraki sayfaya devam)
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str.

str.

str

str.

str.

str.

str.

str.

(6nceki sayfadan devam)

>>> ! was born in '.format_map (Default (name='Guido"))
'Guido was born in country'

Added in version 3.2.

index (sub[, start[, end] ])
find () gibi, ancak alt dize bulunamadiginda vailueError yiikseltir.

isalnum/()

Dizedeki tiim karakterler alfaniimerikse ve en az bir karakter varsa True, aksi takdirde False dondiiriir.
Bir ¢ karakteri, asagidakilerden biri True dondiiriiyorsa alfasayisaldir: c.isalpha (), c.isdecimal (), c.
isdigit () veya c.isnumeric ().

.isalpha ()

Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as “Letter”, i.e., those
with general category property being one of “Lm”, “Lt”, “Lu”, “L1”, or “Lo”. Note that this is different from the
Alphabetic property defined in the section 4.10 ‘Letters, Alphabetic, and Ideographic’ of the Unicode Standard.
isascii ()

Dize bossa veya dizedeki tiim karakterler ASCII ise True, aksi takdirde False dondiiriir. ASCII karakterleri
U+0000-U+007F araliginda kod noktalarina sahiptir.

Added in version 3.7.

isdecimal ()

Dizedeki tiim karakterler ondalik karakter ise ve en az bir karakter varsa True, aksi takdirde False dondii-
riir. Ondalik karakterler 10 tabaninda sayilar olusturmak i¢in kullanilabilen karakterlerdir, 6rnegin U+0660,
ARAPCA-HINTCE RAKAM SIFIR. Resmi olarak bir ondalik karakter Unicode Genel Kategorisi “Nd” ice-
risindeki bir karakterdir.

isdigit ()

Dizedeki tiim karakterler rakamsa ve en az bir karakter varsa True, aksi takdirde False dondiiriir. Rakamlar
ondalik karakterleri ve 6zel islem gerektiren rakamlar: (uyumluluk iist simge rakamlar1 gibi) icerir. Bu, Kha-
rosthi sayilar1 gibi 10 tabaninda say1 olugturmak icin kullanilamayan rakamlar: kapsar. Resmi olarak rakam,
Numeric_Type =Digit veya Numeric_Type =Decimal 6zellik degerine sahip bir karakterdir.
isidentifier ()

identifiers boliimiine gore dizge dil tanimina gore gecerli bir tanimlayici ise True dondiiriir.
keyword. iskeyword () can be used to test whether string s is a reserved identifier, such as def and class.

Ornek:

p
>>> from keyword import iskeyword

>>> 'hello'.isidentifier (), iskeyword('hello'")
(True, False)
>>> 'def'.isidentifier (), iskeyword('def')

(True, True)

L

islower ()

Dizedeki tiim biiyiik harfli karakterler* kiiciik harfli ise ve en az bir biiyiik harfli karakter varsa True, aksi
takdirde False dondiiriir.

4 Harfli karakterler, genel kategori 6zelligi “Lu” (Harf, biiyiik), “LI” (Harf, kiiciik harf) veya “Lt” (Harf, baghk) karakterlerinden biri olan
karakterlerdir.
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str

isnumeric ()

Dizedeki tiim karakterler sayisal karakterlerse ve en az bir karakter varsa True, aksi takdirde False dondiiriir.
Sayisal karakterler rakam karakterlerini ve Unicode sayisal deger 6zelliine sahip tiim karakterleri igerir, 6rne-
&in U+2155, VULGAR FRAKSIYONU BESINCI. Resmi olarak, sayisal karakterler Numeric_Type =Digit,
Numeric_Type =Decimal veya Numeric_Type =Numeric 6zellik degerine sahip karakterlerdir.
isprintable()

Return True if all characters in the string are printable, False if it contains at least one non-printable character.
Here “printable” means the character is suitable for repr () to use in its output; “non-printable” means that

repr () on built-in types will hex-escape the character. It has no bearing on the handling of strings written to
sys.stdout Or sys.stderr.

The printable characters are those which in the Unicode character database (see unicodedata) have a general
category in group Letter, Mark, Number, Punctuation, or Symbol (L, M, N, P, or S); plus the ASCII space
0x20. Nonprintable characters are those in group Separator or Other (Z or C), except the ASCII space.
isspace ()
Dizede yalmzca bosluk karakterleri varsa ve en az bir karakter varsa True, aksi takdirde False dondiiriir.
Bir karakter, genel kategorisi zs (“Ayirici, bosluk™) ya da cift yonlu sinifi ws, B veya S’den biri ise Unicode
karakter veritabaninda (bkz. unicodedata) beyaz bosluk karakteri’dir.
istitle()

Eger dizenin yalnizca ilk harfi biiyiik ise ve en az bir karakter varsa True dondiiriir. Ornegin, biiyiik harfli
karakterler sadece kiiciik harfli karakterleri ve kiigtik harfli karakterler sadece biiyiik harfli karakterleri takip
edebilir. Aksi takdirde False dondiiriir.

isupper ()

Dizedeki tiim karakterler’®'™ -4 biiyiik harfli ise ve en az bir biiyiik harfli karakter varsa True, aksi takdirde
False dondiiriir.

-

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' _isupper ()
False

join (iterable, /)

iterable icindeki dizgelerin birlesiminden olusan bir dizge dondiiriir. Eger iterable icinde by tes nesneleri de
dahil olmak iizere string olmayan degerler varsa bir TypeError olusacaktir. Ogeler arasindaki ayirici, bu
yontemi saglayan dizedir.

1just (width, fillchar =", /)

width uzunlugundaki bir dizeyi sola hizalanmig olarak dondiiriir. Doldurma, belirtilen fillchar kullanilarak
yapilir (varsayilant bir ASCII boslugudur). width, len (s) degerinden kiiciik veya ona esitse orijinal dize
dondiiriiliir.

lower ()

Dizenin tiim biiyiik harfli karakterlerini®®™ - kiiciik harfe doniistiirerek bir kopyasin dondiiriir.

The lowercasing algorithm used is described in section 3.13 ‘Default Case Folding’ of the Unicode Standard.

.1strip (chars =None, /)

Dizenin bagtaki karakterleri ¢ikarilmis bir kopyasini dondiiriir. chars bagimsiz degiskeni, kaldirilacak karakter
kiimesini belirten bir dizedir. Atlanirsa veya None olursa, chars bagimsiz degigkeni varsayilan olarak bosluklari
kaldirir. chars bagimsiz degiskeni bir 6n ek degildir; bunun yerine, degerlerinin tiim kombinasyonlar1 ¢ikarilir:

4.9.

Metin Sirasi Turli — str 61


https://www.unicode.org/versions/Unicode16.0.0/core-spec/chapter-3/#G33992

The Python Library Reference, Yayim 3.14.0rc3

>>> ! spacious '.lstrip()
'spacious !
>>> 'www.example.com'.lstrip('cmowz.")

'example.com'

Bir karakter kiimesinin tim ©6n ekleri yerine tek bir 6n ek dizesini kaldiracak bir yontem igin str.
removeprefix () bolimiine bakin. Ornegin:

>>> 'Arthur: three!'.lstrip('Arthur: ')

'eel!
>>> 'Arthur: three!'.removeprefix ('Arthur: ")
'three!'

static str.maketrans (dict, /)

static str.maketrans (from, to, remove =", /)

str.

str.

str.

str.

str.

Bu statik yontem st r. translate () igin kullanilabilecek bir ¢eviri tablosu dondiirtiir.

Yalnizca bir bagimsiz degisken varsa, Unicode siradanlarini (tamsayilar) veya karakterlerini (1 uzunlugundaki
dizeler) Unicode siradanlarina, dizelere (istege bagli uzunluklarda) veya None degerine esleyen bir sozlitk
olmalidir. Karakter anahtarlar: daha sonra siradanlara doniistiirtilecektir.

If there are two arguments, they must be strings of equal length, and in the resulting dictionary, each character
in from will be mapped to the character at the same position in fo. If there is a third argument, it must be a
string, whose characters will be mapped to None in the result.

partition (sep, /)

Dizeyi sep 6gesinin ilk gectigi yerden boler ve ayiricidan onceki kismi, ayiricinin kendisini ve ayiricidan sonraki
kismu igeren bir 3’lii dondiiriir. Ayirict bulunamazsa, dizenin kendisini ve ardindan iki bog dizeyi igeren bir
3’li dondiirtir.

removeprefix (prefix, /)

Eger dize prefix dizesi ile bagliyorsa, dize [len (prefix) : 1 dondirir. Aksi takdirde, orijinal dizgenin bir
kopyasin1 dondiiriir:

>>> 'TestHook'.removeprefix ('Test')
'Hook'

>>> 'BaseTestCase'.removeprefix ('Test')
'BaseTestCase'

Added in version 3.9.

removesuffix (suffix, /)

Dize suffix (son ek) dizesiyle bitiyorsa ve bu suffix bos degilse, dize[:-len (suffix) ] dondiriir. Aksi
takdirde, orijinal dizenin bir kopyasin1 dondiiriir:

>>> 'MiscTests'.removesuffix('Tests')
'Misc'

>>> '"TmpDirMixin'.removesuffix ('Tests')
'TmpDirMixin'

Added in version 3.9.

replace (old, new, /, count =-1)

Return a copy of the string with all occurrences of substring old replaced by new. If count is given, only the
first count occurrences are replaced. If count is not specified or -1, then all occurrences are replaced.

3.13 siirtimiinde degisti: count is now supported as a keyword argument.

rfind (sub[, start[, end] ])

Dizede sub alt dizesinin bulundugu en yiiksek dizini dondiiriir, 5yle ki sub s [ start : end] icinde yer alir. Istege
bagl argtimanlar start ve end dilim gosterimindeki gibi yorumlanir. Bagarisizlik durumunda -1 dondiirtir.
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str.rindex (sub[, start[, end] ] )

rfind () gibi, ancak sub alt dizesi bulunamadiginda valueError yiikseltir.
str.rjust (width, fillchar =", /)

width uzunlugundaki bir dizeyi saga hizalanmis olarak dondiiriir. Doldurma, belirtilen fillchar kullanilarak

yapilir (varsayilan1 bir ASCII boglugudur). width, 1en (s) degerinden kiiciik veya ona esitse orijinal dize
donduriliir.

str.rpartition (sep, /)

Dizeyi sep 6gesinin ilk gegtigi yerden boler ve ayiricidan 6nceki kismi, ayiricinin kendisini ve ayiricidan sonraki
kism1 iceren bir 3’lii dondiiriir. Ayirict bulunamazsa, dizenin kendisini ve ardindan iki bog dizeyi iceren bir
3’lii dondiirtir.

str.rsplit (sep =None, maxsplit =-1)

Ayirict dizge olarak sep kullanarak dizgedeki sozciiklerin bir listesini dondiiriir. Eger maxsplit belirtilmigse,
rightmost olmak iizere en fazla maxsplit bolme yapilir. Eger sep belirtiimemisse veya None ise, herhangi bir

bosluk dizesi ayiricidir. Sagdan bolme diginda, rsplit () asagida ayrintili olarak agiklanan splic () gibi
davranir.

str.rstrip (chars =None, /)

Dizenin en sondaki karakterleri ¢ikarilmig bir kopyasint dondiiriir. chars bagimsiz degiskeni, kaldirilacak ka-
rakter kiimesini belirten bir dizedir. Atlanirsa veya None olursa, chars bagimsiz degiskeni varsayilan olarak

bosluklari kaldirir. chars bagimsiz degiskeni bir 6n ek degildir; bunun yerine, degerlerinin tiim kombinasyon-
lar1 ¢ikarilir:

>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')

'mississ’

Bir karakter kiimesinin tiim son ekleri yerine tek bir son ek dizesini kaldiracak bir yontem icgin str.
removeprefix () bolimiine bakm. Ornegin:

>>> 'Monty Python'.rstrip(' Python')

IM’
>>> 'Monty Python'.removesuffix (' Python')
'Monty'

str.split (sep =None, maxsplit =-1)

Ayirici dizge olarak sep kullanarak dizgedeki sozciiklerin bir listesini dondriir. Eger maxsplit belirtilmigse, en
fazla maxsplit bolme islemi yapilir (dolayistyla, liste en fazla maxsplit+1 elemana sahip olur). Eger maxsplit
belirtilmemigse veya —1 ise, bolme sayisinda bir sinirlama yoktur (tiim olast bolmeler yapilir).

If sep is given, consecutive delimiters are not grouped together and are deemed to delimit empty strings (for
example, '1,,2"'.split (', ") returns ['1', '', '2']).The sep argument may consist of multiple cha-
racters as a single delimiter (to split with multiple delimiters, use re.split ()). Splitting an empty string
with a specified separator returns [''].

Ornegin:

-

>>> '1,2,3"'.split(',")

['1" '2" '3':|

>>> '1,2,3"'.split (', "', maxsplit=1)
['1|, '2,3'}

>>> '1,2,,3,"'.split (', ")

[lll’ '2" 'l, l3|, IV]

>>> '1<>2<>3<4" .split ('<>")

['1', '2" '3<4|:|

L

Eger sep belirtilmemisse veya None ise, farkli bir bolme algoritmast uygulanir: ardigik bosluk dizileri tek
bir ayirici olarak kabul edilir ve dizgenin baginda veya sonunda bosluk varsa, sonucun baginda veya sonunda
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bos dizeler olmaz. Dolayisiyla, bos bir dizeyi veya sadece beyaz bosluktan olusan bir dizeyi None ayiricisiyla
bolmek [] dondiiriir.

Ornegin:

e Y
>>> '1 2 3'.split ()

['1!, '2', '3']

>>> '1 2 3'.split (maxsplit=1)

[11|, ' 3!]

>>> ! 1 2 3 '.split ()

['1" '2" '3']

. J

If sep is not specified or is None and maxsplit is 0, only leading runs of consecutive whitespace are considered.

Ornegin:

p

>>> "" _split (None, 0)

[]

>>> " ".split (None, O0)

[1]

>>> " foo ".split (maxsplit=0)

["foo ']
. J

str.splitlines (keepends =False)
Satir sinirlarinda keserek dizedeki satirlarin bir listesini dondiiriir. Satir sonlari i¢in keepends belirtilmedigi ve
true degerinde olmadig: siirece, satir sonlar1 sonug listesine dahil edilmez.
Bu yontem agagidaki satir sinirlarinda bolme yapar. Spesifik olarak, sinirlar universal newlines ‘m bir st kii-
mesidir.
Temsil Aciklama
\n Satir Atlama
\r Satir Bagina Alma
\r\n Satir Bagina Alma + Satir Atlama
\vor \x0b  Satir Tablolama
\f or \x0c Form Besleme
\xlc Dosya Ayirici
\x1d Grup Ayirict
\xle Kayit Ayirict
\x85 Yeni Satir (C1 Denetim Kodu)
\u2028 Satir Ayrict
\u2029 Paragraf Ayirici
3.2 stirtimiinde degisti: \v ve \ £ satir sinirlarina eklenir.
Ornegin:
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines()
['ab C', Vl, 'de fg', lkll]
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
['ab c\n', '\n', 'de fg\r', 'kl\r\n']
Bir sinirlayici dize sep verildiinde split () yonteminden farkh olarak, bu yontem bos dize i¢in bos bir liste
dondiiriir ve bir terminal satir sonu fazladan bir satir ile sonuglanmaz:
>>> "" _splitlines ()
[]
>>> "One line\n".splitlines()
['One line']
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Kiyaslayacak olursak split (“\n’) sudegeri verir:

>>> "' . split('\n")

['"1]

>>> 'Two lines\n'.split('\n'")
['"Two lines', '']

str.startswith (prefix[, start[, end] ])

Dize onek ile bagliyorsa True dondiiriir, aksi takdirde False dondiiriir. prefix ayrica aranacak on eklerin bir
tuple’1 da olabilir. Istege bagh start ile, o konumdan baglayan dizeyi sinar. Istege bagh end ile, dizeyi o konumda
kargilagtirmay1 durdurur.

str.strip (chars =None, /)

Dizenin bagtaki ve sondaki karakterleri ¢ikarilmig bir kopyasini dondiiriir. chars bagimsiz degiskeni, kaldiri-
lacak karakter kiimesini belirten bir dizedir. Atlanirsa veya None olursa, chars bagimsiz degiskeni varsayilan
olarak bosluklar1 kaldirir. chars bagimsiz degiskeni bir 6n ek veya son ek degildir; bunun yerine, degerlerinin
tiim kombinasyonlar: ¢ikarilir:

>>> ! spacious '.strip()
'spacious’

>>> 'www.example.com'.strip ('cmowz.")
'example'

En distaki 6n ve son*chars* bagimsiz degisken degerleri dizeden ¢ikarilir. Karakterler, chars i¢indeki karakter
kiimesinde bulunmayan bir dize karakterine ulagilana kadar 6nde gelen ugtan ¢ikarilir. Benzer bir iglem son
ucta da gerceklesir. Ornegin:

>>> comment_string = "#....... Section 3.2.1 Issue #32 ....... !
>>> comment_string.strip('.#! ")
'Section 3.2.1 Issue #32'

str.swapcase ()
Biiyiik harf karakterleri kiigiik harfe doniistiiriilmiis veya tam tersi yapilmig dizenin bir kopyasint dondiiriir.
s.swapcase () .swapcase () == s ifadesinin mutlaka dogru olmasi gerekmedigine dikkat edin.
str.title ()
Sozciiklerin buiyiik harfle bagladig1 ve kalan karakterlerin kiiciik harf oldugu dizenin bagliklandirilmis bir sii-
riimiinii dondiirtir.

Ornegin:

>>> 'Hello world'.title ()
'Hello World'

Algoritma, bir kelimenin ardigik harf gruplari olarak dilden bagimsiz basit bir tanimini kullanir. Bu tanim bir-
cok baglamda ise yarar, ancak bu, kisaltmalar ve iyeliklerdeki kesme isaretlerinin kelime sinirlart olusturdugu
anlamina gelir ve bu istenen sonug¢ olmayabilir:

>>> "they're bill's friends from the UK".title ()
"They'Re Bill'S Friends From The Uk"

The string.capwords () function does not have this problem, as it splits words on spaces only.

Alternatively, a workaround for apostrophes can be constructed using regular expressions:

>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+ (' [A-Za—-z]+)?",
lambda mo: mo.group(0) .capitalize(),
s)
(sonraki sayfaya devam)
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(6nceki sayfadan devam)

>>> titlecase("they're bill's friends.")
"They're Bill's Friends."

str.translate (table, /)

Return a copy of the string in which each character has been mapped through the given translation table. The
table must be an object that implements indexing via___getitem__ (), typically a mapping or sequence. When
indexed by a Unicode ordinal (an integer), the table object can do any of the following: return a Unicode ordinal
or a string, to map the character to one or more other characters; return None, to delete the character from the
return string; or raise a LookupError exception, to map the character to itself.

Youcanuse str.maketrans () to create a translation map from character-to-character mappings in different
formats.

See also the codecs module for a more flexible approach to custom character mappings.

str.upper ()

Return a copy of the string with all the cased characters®™ %0 4 converted to uppercase. Note that s . upper () .

isupper () might be False if s contains uncased characters or if the Unicode category of the resulting
character(s) is not “Lu” (Letter, uppercase), but e.g. “Lt” (Letter, titlecase).

The uppercasing algorithm used is described in section 3.13 ‘Default Case Folding’ of the Unicode Standard.

str.zfill (width, /)

Return a copy of the string left filled with ASCII '0' digits to make a string of length widrh. A leading sign
prefix (' +'/'-") is handled by inserting the padding after the sign character rather than before. The original
string is returned if width is less than or equal to len (s).

Ornegin:

>>> "42" zfill (5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.9.2 Formatted String Literals (f-strings)

Added in version 3.6.

3.7 siirimiinde degisti: The await and async for can be used in expressions within f-strings.
3.8 siiriimiinde degisti: Added the debugging operator (=)

3.12 stirtimiinde degisti: Many restrictions on expressions within f-strings have been removed. Notably, nested strings,
comments, and backslashes are now permitted.

An f-string (formally a formatted string literal) is a string literal that is prefixed with £ or F. This type of string literal
allows embedding arbitrary Python expressions within replacement fields, which are delimited by curly brackets ({ }).
These expressions are evaluated at runtime, similarly to st r. format (), and are converted into regular st r objects.
For example:

>>> who = 'nobody'
>>> nationality = 'Spanish'
>>> f'/who.title () expects the {nationality} Inquisition!'

'Nobody expects the Spanish Inquisition!'

It is also possible to use a multi line f-string:

>>> f'''This is a string
on two lines'''

'This is a string\non two lines'
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A single opening curly bracket, ' { ', marks a replacement field that can contain any Python expression:

>>> nationality = 'Spanish'
>>> f'The {nationality} Inquisition!'
'The Spanish Inquisition!'

To include a literal { or }, use a double bracket:

>>> x = 42
>>> f'{{x}} is {x}'
'{x} is 42'

Functions can also be used, and format specifiers:

>>> from math import sqrt
>>> f'yY2 \N{ALMOST EQUAL TO} {sqrt (2):.5f}"'
'V2 ~ 1.41421°

Any non-string expression is converted using st r (), by default:

>>> from fractions import Fraction
>>> f'/Fraction (1, 3) }'
l1/3l

To use an explicit conversion, use the ! (exclamation mark) operator, followed by any of the valid formats, which
are:

Conversion Anlami

la ascii ()
'r repr ()
s str()

For example:

>>> from fractions import Fraction

>>> f£'/Fraction (1, 3) !

'1/3"

>>> f'{Fraction (1, 3) !

'Fraction (1, 3)'

>>> question = ';Dénde estd el Presidente?'
>>> print (f'{question ")

"\xbfD\xf3nde est\xel el Presidente?'

While debugging it may be helpful to see both the expression and its value, by using the equals sign (=) after the
expression. This preserves spaces within the brackets, and can be used with a converter. By default, the debugging
operator uses the repr () (! r) conversion. For example:

>>> from fractions import Fraction
>>> calculation = Fraction (1, 3)
>>> f'{calculation=}"

'calculation =Fraction (1, 3)'

>>> f'/{calculation !
'calculation = Fraction (1, 3)'

>>> f'{calculation !

'calculation = 1/3"
J

Once the output has been evaluated, it can be formatted using a format specifier following a colon (' : '). After the
expression has been evaluated, and possibly converted to a string, the __format__ () method of the result is called
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with the format specifier, or the empty string if no format specifier is given. The formatted result is then used as the
final value for the replacement field. For example:

>>> from fractions import Fraction

>>> f'{Fraction (1, 7):.6f}'
'0.142857"

>>> f'{Fraction (1, 7):_"+10}"
R A

4.9.3 printf£-style String Formatting

© Not

The formatting operations described here exhibit a variety of quirks that lead to a number of common errors
(such as failing to display tuples and dictionaries correctly).

Using formatted string literals, the st r. format () interface, or st ring. Template may help avoid these errors.
Each of these alternatives provides their own trade-offs and benefits of simplicity, flexibility, and/or extensibility.

String objects have one unique built-in operation: the % operator (modulo). This is also known as the string formatting
or interpolation operator. Given format % values (where format is a string), $ conversion specifications in format
are replaced with zero or more elements of values. The effect is similar to using the sprint £ () function in the C
language. For example:

o

>>> print (' has quote types.' % ('Python', 2))
Python has 2 quote types.

If format requires a single argument, values may be a single non-tuple object.”> Otherwise, values must be a tuple with
exactly the number of items specified by the format string, or a single mapping object (for example, a dictionary).

A conversion specifier contains two or more characters and has the following components, which must occur in this
order:

1. The 's' character, which marks the start of the specifier.

2. Mapping key (optional), consisting of a parenthesised sequence of characters (for example, (somename)).
3. Conversion flags (optional), which affect the result of some conversion types.
4

. Minimum field width (optional). If specified asan ' * ' (asterisk), the actual width is read from the next element
of the tuple in values, and the object to convert comes after the minimum field width and optional precision.

5. Precision (optional), givenas a ' . ' (dot) followed by the precision. If specified as ' *' (an asterisk), the actual
precision is read from the next element of the tuple in values, and the value to convert comes after the precision.

6. Length modifier (optional).
7. Conversion type.

When the right argument is a dictionary (or other mapping type), then the formats in the string must include a
parenthesised mapping key into that dictionary inserted immediately after the ' %' character. The mapping key selects
the value to be formatted from the mapping. For example:

)

>>> print (' has quote types.' %
{'language': "Python", "number": 2})
Python has 002 quote types.

In this case no * specifiers may occur in a format (since they require a sequential parameter list).

The conversion flag characters are:

5 Bu nedenle, yalnizca bir tuple(demet) bigimlendirmek icin, tek 6gesi bigimlendirilecek tuple(demet) olan tek bir tuple(demet) saglamaniz
gerekir.
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Flag Anlami
'#'  The value conversion will use the “alternate form” (where defined below).
'0'  The conversion will be zero padded for numeric values.

'—'  The converted value is left adjusted (overrides the '0' conversion if both are given).

' ' (aspace) A blank should be left before a positive number (or empty string) produced by a signed conver-
sion.

"+'  Asign character ('+' or '-') will precede the conversion (overrides a “space” flag).

A length modifier (h, 1, or L) may be present, but is ignored as it is not necessary for Python - so e.g. $1d is identical
to %d.

The conversion types are:

Con- Anlami Not-

version lar

T@ln Signed integer decimal.

i Signed integer decimal.

i@l Signed octal value. (D)

I Obsolete type - it is identical to 'd'. 6)

'x" Signed hexadecimal (lowercase). 2)

g Signed hexadecimal (uppercase). )

'e! Floating-point exponential format (lowercase). 3)

07m0 Floating-point exponential format (uppercase). 3)

0D Floating-point decimal format. 3)

'F' Floating-point decimal format. 3)

T gt Floating-point format. Uses lowercase exponential format if exponent is less than -4 or not less ~ (4)
than precision, decimal format otherwise.

'G! Floating-point format. Uses uppercase exponential format if exponent is less than -4 or notless ~ (4)
than precision, decimal format otherwise.

@l Single character (accepts integer or single character string).

'r' String (converts any Python object using repr ()). (&)

's' String (converts any Python object using st ()). )

'a' String (converts any Python object using ascii ()). 5)

060 No argument is converted, results ina '%' character in the result.

Notlar:
(1) The alternate form causes a leading octal specifier (' 0o') to be inserted before the first digit.

(2) The alternate form causes a leading '0x' or '0X' (depending on whether the 'x' or 'x' format was used)
to be inserted before the first digit.

(3) The alternate form causes the result to always contain a decimal point, even if no digits follow it.
The precision determines the number of digits after the decimal point and defaults to 6.

(4) The alternate form causes the result to always contain a decimal point, and trailing zeroes are not removed as
they would otherwise be.

The precision determines the number of significant digits before and after the decimal point and defaults to 6.
(5) If precision is N, the output is truncated to N characters.
(6) See PEP 237.
Since Python strings have an explicit length, %s conversions do not assume that '\ 0" is the end of the string.

3.1 stirimiinde degisti: % £ conversions for numbers whose absolute value is over 1e50 are no longer replaced by %g
conversions.
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4.10 Binary Sequence Types — bytes, bytearray, memoryview
The core built-in types for manipulating binary data are bytes and bytearray. They are supported by memoryview
which uses the buffer protocol to access the memory of other binary objects without needing to make a copy.

The array module supports efficient storage of basic data types like 32-bit integers and IEEE754 double-precision
floating values.

4.10.1 Bytes Objects

Bytes objects are immutable sequences of single bytes. Since many major binary protocols are based on the ASCII
text encoding, bytes objects offer several methods that are only valid when working with ASCII compatible data and
are closely related to string objects in a variety of other ways.

class bytes (source =b”)
class bytes (source, encoding, errors =’strict’)

Firstly, the syntax for bytes literals is largely the same as that for string literals, except that a b prefix is added:
o Single quotes: b'still allows embedded "double" quotes'
e Double quotes: b"still allows embedded 'single' quotes"
o Triple quoted: b'''3 single quotes''',b"""3 double quotes"""

Only ASCII characters are permitted in bytes literals (regardless of the declared source code encoding). Any
binary values over 127 must be entered into bytes literals using the appropriate escape sequence.

As with string literals, bytes literals may also use a r prefix to disable processing of escape sequences. See
strings for more about the various forms of bytes literal, including supported escape sequences.

While bytes literals and representations are based on ASCII text, bytes objects actually behave like immutable
sequences of integers, with each value in the sequence restricted such that 0 < = x < 256 (attempts to
violate this restriction will trigger Va 1ueError). This is done deliberately to emphasise that while many binary
formats include ASCII based elements and can be usefully manipulated with some text-oriented algorithms,
this is not generally the case for arbitrary binary data (blindly applying text processing algorithms to binary
data formats that are not ASCII compatible will usually lead to data corruption).

In addition to the literal forms, bytes objects can be created in a number of other ways:
« A zero-filled bytes object of a specified length: bytes (10)
o From an iterable of integers: bytes (range (20))
» Copying existing binary data via the buffer protocol: bytes (ob3j)

Also see the byfes built-in.

Since 2 hexadecimal digits correspond precisely to a single byte, hexadecimal numbers are a commonly used
format for describing binary data. Accordingly, the bytes type has an additional class method to read data in
that format:

classmethod fromhex (string, /)

This by tes class method returns a bytes object, decoding the given string object. The string must contain
two hexadecimal digits per byte, with ASCII whitespace being ignored.

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' \xfO\xf1\xf2"

3.7 stiriimiinde degisti: bytes. fromhex () now skips all ASCII whitespace in the string, not just spaces.
3.14 siiriimiinde degisti: bytes. fromhex () now accepts ASCII by tes and bytes-like objects as input.
A reverse conversion function exists to transform a bytes object into its hexadecimal representation.

hex (*, bytes_per_sep =1)
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hex (sep, bytes_per_sep =I)

Return a string object containing two hexadecimal digits for each byte in the instance.

>>> b'\xf0\x£f1\x£f2' . .hex ()
'fOf1f£2"

If you want to make the hex string easier to read, you can specify a single character separator sep para-
meter to include in the output. By default, this separator will be included between each byte. A second
optional bytes_per_sep parameter controls the spacing. Positive values calculate the separator position
from the right, negative values from the left.

>>> value = b'\xf0\x£f1\x£f2'
>>> value.hex ('-")

'fO0-f1-f2"'

>>> value.hex('_', 2)
'fO_f1f2"

>>> b'UUDDLRLRAB'.hex (' ', -4)

'55554444 4c524c52 4142!

Added in version 3.5.

3.8 siiriimiinde degisti: bytes. hex () now supports optional sep and bytes_per_sep parameters to insert
separators between bytes in the hex output.

Since bytes objects are sequences of integers (akin to a tuple), for a bytes object b, b[0] will be an integer, while
b[0:1] will be a bytes object of length 1. (This contrasts with text strings, where both indexing and slicing will
produce a string of length 1)

The representation of bytes objects uses the literal format (b'...') since it is often more useful than e.g.
bytes ([46, 46, 46]). You can always convert a bytes object into a list of integers using 1ist (b).

4.10.2 Bytearray Objects

bytearray objects are a mutable counterpart to bytes objects.

class bytearray (source =b”)
class bytearray (source, encoding, errors =’strict’)

There is no dedicated literal syntax for bytearray objects, instead they are always created by calling the const-
ructor:

» Creating an empty instance: bytearray ()

 Creating a zero-filled instance with a given length: bytearray (10)

« From an iterable of integers: bytearray (range (20))

» Copying existing binary data via the buffer protocol: bytearray (b'Hi!")

As bytearray objects are mutable, they support the mutable sequence operations in addition to the common
bytes and bytearray operations described in Bytes and Bytearray Operations.

Also see the bytearray built-in.
Since 2 hexadecimal digits correspond precisely to a single byte, hexadecimal numbers are a commonly used

format for describing binary data. Accordingly, the bytearray type has an additional class method to read data
in that format:

classmethod fromhex (string, /)

This bytearray class method returns bytearray object, decoding the given string object. The string must
contain two hexadecimal digits per byte, with ASCII whitespace being ignored.

>>> bytearray.fromhex ('2Ef0 F1f2 ")
bytearray (b' . \xf0\xf1\xf2")
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3.7 stirimuinde degisti: bytearray. fromhex () now skips all ASCII whitespace in the string, not just
spaces.

3.14 siirimiinde degisti: bytearray. fromhex () now accepts ASCII bytes and bytes-like objects as
input.

A reverse conversion function exists to transform a bytearray object into its hexadecimal representation.

hex (*, bytes_per_sep =I)
hex (sep, bytes_per_sep =I)

Return a string object containing two hexadecimal digits for each byte in the instance.

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1f2"

Added in version 3.5.

3.8 stirtimiinde degisti: Similar to bytes.hex (), bytearray.hex () now supports optional sep and
bytes_per_sep parameters to insert separators between bytes in the hex output.

resize (size, /)

Resize the bytearray to contain size bytes. size must be greater than or equal to 0.
If the bytearray needs to shrink, bytes beyond size are truncated.
If the bytearray needs to grow, all new bytes, those beyond size, will be set to null bytes.

This is equivalent to:

>>> def resize(ba, size):
if len(ba) > size:
del bal[size:]
else:
ba += b'\0' * (size - len(ba))

Examples:

>>> shrink = bytearray(b'abc')
>>> shrink.resize (1)

>>> (shrink, len(shrink))
(bytearray (b'a'), 1)

>>> grow = bytearray(b'abc')
>>> grow.resize (5)

>>> (grow, len(grow))
(bytearray (b'abc\x00\x00"), 5)

Added in version 3.14.

Since bytearray objects are sequences of integers (akin to a list), for a bytearray object b, b [0] will be an integer,
while b [0: 1] will be a bytearray object of length 1. (This contrasts with text strings, where both indexing and slicing
will produce a string of length 1)

The representation of bytearray objects uses the bytes literal format (bytearray (b'...")) since it is often more
useful thane.g. bytearray ([46, 46, 46]).Youcanalways convert a bytearray object into a list of integers using
list (b).

4.10.3 Bytes and Bytearray Operations

Both bytes and bytearray objects support the common sequence operations. They interoperate not just with operands
of the same type, but with any bytes-like object. Due to this flexibility, they can be freely mixed in operations without
causing errors. However, the return type of the result may depend on the order of operands.
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© Not

The methods on bytes and bytearray objects don’t accept strings as their arguments, just as the methods on strings
don’t accept bytes as their arguments. For example, you have to write:

a = "abc"
b = a.replace("a", "f")

a = b"abc"

b = a.replace(b"a", b"f")

Some bytes and bytearray operations assume the use of ASCII compatible binary formats, and hence should be
avoided when working with arbitrary binary data. These restrictions are covered below.

© Not

Using these ASCII based operations to manipulate binary data that is not stored in an ASCII based format may
lead to data corruption.

The following methods on bytes and bytearray objects can be used with arbitrary binary data.
bytes.count (sub[, start[, end] ])

bytearray.count (sub[, start[, end] ] )
Return the number of non-overlapping occurrences of subsequence sub in the range [start, end]. Optional
arguments start and end are interpreted as in slice notation.

The subsequence to search for may be any byres-like object or an integer in the range 0 to 255.

If sub is empty, returns the number of empty slices between characters which is the length of the bytes object
plus one.

3.3 siirimiinde degisti: Also accept an integer in the range 0 to 255 as the subsequence.
bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)

If the binary data starts with the prefix string, return bytes[len (prefix) :]. Otherwise, return a copy of
the original binary data:

>>> b'TestHook'.removeprefix (b'Test')
b'Hook'

>>> pb'BaseTestCase'.removeprefix (b'Test"')
b'BaseTestCase'

The prefix may be any bytes-like object.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

Added in version 3.9.

bytes.removesuffix (suffix, /)
bytearray.removesuffix(s%ﬁh;/)

If the binary data ends with the suffix string and that suffix is not empty, return bytes[:-len (suffix) ].
Otherwise, return a copy of the original binary data:
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>>> b'MiscTests'.removesuffix(b'Tests")
b'Misc'

>>> b'TmpDirMixin'.removesuffix (b'Tests"')
b'TmpDirMixin'

The suffix may be any bytes-like object.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

Added in version 3.9.

bytes.decode (encoding =utf-8’, errors ='strict’)
bytearray.decode (encoding =utf-8’, errors ='strict’)
Return the bytes decoded to a st r.

encoding defaults to 'ut £-8'; see Standard Encodings for possible values.

errors controls how decoding errors are handled. If 'strict' (the default), a UnicodeError exception
is raised. Other possible values are 'ignore', 'replace', and any other name registered via codecs.
register _error (). See Error Handlers for details.

For performance reasons, the value of errors is not checked for validity unless a decoding error actually occurs,
Python Development Mode is enabled or a debug build is used.

O Not

Passing the encoding argument to st r allows decoding any bytes-like object directly, without needing to
make a temporary bytes or bytearray object.

3.1 siiriimiinde degisti: Added support for keyword arguments.
3.9 stirtimiinde degisti: errors simdi Python Development Mode ve hata ayiklama modunda kontrol edilir.

bytes.endswith (suﬁ‘ix[, start[, end] ] )

bytearray.endswith (su]fﬁx[, start[, end] ])

Return True if the binary data ends with the specified suffix, otherwise return False. suffix can also be a tuple
of suffixes to look for. With optional start, test beginning at that position. With optional end, stop comparing
at that position.

The suffix(es) to search for may be any byres-like object.

bytes.find (sub[, start[, end] ])

bytearray.find (Sub[, start[, end] ])

Return the lowest index in the data where the subsequence sub is found, such that sub is contained in the slice
s[start:end]. Optional arguments start and end are interpreted as in slice notation. Return -1 if sub is not
found.

The subsequence to search for may be any bytes-like object or an integer in the range 0 to 255.

O Not

The £ind () method should be used only if you need to know the position of sub. To check if sub is a
substring or not, use the in operator:

>>> b'Py' in b'Python'
True
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3.3 siiriimiinde degisti: Also accept an integer in the range 0 to 255 as the subsequence.
bytes.index (sub[, start[, end] ])
bytearray.index (sub[, start[, end] ] )
Like find (), but raise ValueError when the subsequence is not found.
The subsequence to search for may be any bytes-like object or an integer in the range 0 to 255.
3.3 strtimiinde degisti: Also accept an integer in the range O to 255 as the subsequence.
bytes.join (iterable, /)
bytearray.join (iterable, /)
Return a bytes or bytearray object which is the concatenation of the binary data sequences in iterable. A
TypeError will be raised if there are any values in iterable that are not bytes-like objects, including st r
objects. The separator between elements is the contents of the bytes or bytearray object providing this method.
static bytes.maketrans (from, to, /)
static bytearray.maketrans (from, to, /)

This static method returns a translation table usable for bytes.transiate () that will map each character
in from into the character at the same position in fo; from and to must both be bytes-like objects and have the
same length.

Added in version 3.1.
bytes.partition (sep, /)

bytearray.partition (sep, /)

Split the sequence at the first occurrence of sep, and return a 3-tuple containing the part before the separator,
the separator itself or its bytearray copy, and the part after the separator. If the separator is not found, return
a 3-tuple containing a copy of the original sequence, followed by two empty bytes or bytearray objects.

The separator to search for may be any bytes-like object.

bytes.replace (0ld, new, count =-1, /)
bytearray.replace (old, new, count =-1, /)

Return a copy of the sequence with all occurrences of subsequence old replaced by new. If the optional argu-
ment count is given, only the first count occurrences are replaced.

The subsequence to search for and its replacement may be any bytes-like object.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.rfind (sub[, start[, end] ])

bytearray.rfind (sub[, start[, end] ] )

Return the highest index in the sequence where the subsequence sub is found, such that sub is contained within
s[start:end]. Optional arguments start and end are interpreted as in slice notation. Return -1 on failure.

The subsequence to search for may be any bytes-like object or an integer in the range 0 to 255.
3.3 stirtimiinde degisti: Also accept an integer in the range O to 255 as the subsequence.

bytes.rindex (sub[, start[, end] ] )
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bytearray.rindex (sub[, start[, end] ] )

Like rfind () but raises ValueError when the subsequence sub is not found.
The subsequence to search for may be any bytes-like object or an integer in the range 0 to 255.
3.3 siiriimiinde degisti: Also accept an integer in the range 0 to 255 as the subsequence.
bytes.rpartition (sep, /)
bytearray.rpartition (sep, /)

Split the sequence at the last occurrence of sep, and return a 3-tuple containing the part before the separator,
the separator itself or its bytearray copy, and the part after the separator. If the separator is not found, return
a 3-tuple containing two empty bytes or bytearray objects, followed by a copy of the original sequence.

The separator to search for may be any bytes-like object.
bytes.startswith (prefix[, start[, end] ] )

bytearray.startswith (preﬁx[, start[, end] ] )

Return True if the binary data starts with the specified prefix, otherwise return False. prefix can also be
a tuple of prefixes to look for. With optional start, test beginning at that position. With optional end, stop
comparing at that position.

The prefix(es) to search for may be any bytes-like object.

bytes.translate (table, /, delete =b”)
bytearray.translate (table, /, delete =b”)

Return a copy of the bytes or bytearray object where all bytes occurring in the optional argument delete are
removed, and the remaining bytes have been mapped through the given translation table, which must be a bytes
object of length 256.

You can use the bytes.maketrans () method to create a translation table.

Set the fable argument to None for translations that only delete characters:

>>> b'read this short text'.translate (None, b'aeiou')
b'rd ths shrt txt'

3.6 striimiinde degisti: delete is now supported as a keyword argument.

The following methods on bytes and bytearray objects have default behaviours that assume the use of ASCII com-
patible binary formats, but can still be used with arbitrary binary data by passing appropriate arguments. Note that
all of the bytearray methods in this section do not operate in place, and instead produce new objects.
bytes.center (width, fillbyte =b’’, /)

bytearray.center (width, fillbyte =b’’, /)

Return a copy of the object centered in a sequence of length width. Padding is done using the specified fillbyte
(default is an ASCII space). For bytes objects, the original sequence is returned if width is less than or equal
to len (s).

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.1ljust (width, fillbyte =b’"’, /)
bytearray.ljust (width, fillbyte =b’’, /)

Return a copy of the object left justified in a sequence of length width. Padding is done using the specified
fillbyte (default is an ASCII space). For bytes objects, the original sequence is returned if width is less than
or equal to len (s).
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O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.lstrip (bytes =None, /)
bytearray.lstrip (bytes =None, /)

Return a copy of the sequence with specified leading bytes removed. The bytes argument is a binary sequence
specifying the set of byte values to be removed. If omitted or None, the bytes argument defaults to removing
ASCII whitespace. The bytes argument is not a prefix; rather, all combinations of its values are stripped:

>>> b spacious ".1strip()
b'spacious !

>>> b'www.example.com'.lstrip(b'cmowz."')
b'example.com'

The binary sequence of byte values to remove may be any byfes-like object. See removeprefix () foramethod
that will remove a single prefix string rather than all of a set of characters. For example:

>>> pb'Arthur: three!'.lstrip(b'Arthur: ')
b'ee!'

>>> pb'Arthur: three!'.removeprefix(b'Arthur: ")
b'three!'

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.rjust (width, fillbyte =b’"’, /)
bytearray.rjust (width, fillbyte =b’’, /)

Return a copy of the object right justified in a sequence of length width. Padding is done using the specified
fillbyte (default is an ASCII space). For bytes objects, the original sequence is returned if width is less than
or equal to len (s).

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.rsplit (sep =None, maxsplit =-1)
bytearray.rsplit (sep =None, maxsplit =-1)

Split the binary sequence into subsequences of the same type, using sep as the delimiter string. If maxsplit is
given, at most maxsplit splits are done, the rightmost ones. If sep is not specified or None, any subsequence
consisting solely of ASCII whitespace is a separator. Except for splitting from the right, rsplit () behaves
like sp1it () which is described in detail below.

bytes.rstrip (bytes =None, /)
bytearray.rstrip (bytes =None, /)

Return a copy of the sequence with specified trailing bytes removed. The bytes argument is a binary sequence
specifying the set of byte values to be removed. If omitted or None, the bytes argument defaults to removing
ASCII whitespace. The byfes argument is not a suffix; rather, all combinations of its values are stripped:
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>>> b spacious '.rstrip()

b!' spacious'

>>> b'mississippi'.rstrip(b'ipz')
b'mississ'

The binary sequence of byte values to remove may be any byfes-like object. See removesuffix () foramethod
that will remove a single suffix string rather than all of a set of characters. For example:

>>> pb'Monty Python'.rstrip(b' Python')

b'M'

>>> b'Monty Python'.removesuffix(b' Python')
b'Monty'

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.split (sep =None, maxsplit =-1)

bytearray.split (sep =None, maxsplit =-1)

Split the binary sequence into subsequences of the same type, using sep as the delimiter string. If maxsplit is
given and non-negative, at most maxsplit splits are done (thus, the list will have at most maxsplit+1 elements).
If maxsplit is not specified or is —1, then there is no limit on the number of splits (all possible splits are made).

If sep is given, consecutive delimiters are not grouped together and are deemed to delimit empty subsequences
(for example, b'1,,2"'.split (b', ") returns [b'1', b'', b'2']). The sep argument may consist of a
multibyte sequence as a single delimiter. Splitting an empty sequence with a specified separator returns [b"' ']
or [bytearray (b'") ] depending on the type of object being split. The sep argument may be any bytes-like
object.

Ornegin:

>>> b'1,2,3"'.split(b', ")

[b'1', b'2', b'3']

>>> b'1,2,3"'.split(b', ', maxsplit=1)
[b'1', b'2,3"]

>>> b'l,2,,3,"'.split (b', ")

[b'1', b'2', b'"', b'3', b'']

>>> b'1<>2<>3<4" . split (b'<>")

[b'1', b'2'", b'3<4']

If sep is not specified or is None, a different splitting algorithm is applied: runs of consecutive ASCII whitespace
are regarded as a single separator, and the result will contain no empty strings at the start or end if the sequence
has leading or trailing whitespace. Consequently, splitting an empty sequence or a sequence consisting solely
of ASCII whitespace without a specified separator returns [].

Ornegin:

>>> pb'l 2 3'.split ()

[b'1l', b'2', b'3"']

>>> b'l 2 3'.split (maxsplit=1)
[b'1l', b'2 3']

>>> b 1 2 3 '.split ()
[b'1', b'2', b'3"']

. J

bytes.strip (bytes =None, /)
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bytearray.strip (bytes =None, /)

Return a copy of the sequence with specified leading and trailing bytes removed. The byfes argument is a binary
sequence specifying the set of byte values to be removed. If omitted or None, the bytes argument defaults to
removing ASCII whitespace. The bytes argument is not a prefix or suffix; rather, all combinations of its values
are stripped:

>>> b spacious '.strip()
b'spacious'

>>> b'www.example.com'.strip(b'cmowz.")
b'example'

The binary sequence of byte values to remove may be any bytes-like object.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

The following methods on bytes and bytearray objects assume the use of ASCII compatible binary formats and should
not be applied to arbitrary binary data. Note that all of the bytearray methods in this section do not operate in place,
and instead produce new objects.

bytes.capitalize()
bytearray.capitalize ()

Return a copy of the sequence with each byte interpreted as an ASCII character, and the first byte capitalized
and the rest lowercased. Non-ASCII byte values are passed through unchanged.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.expandtabs (fabsize =8)
bytearray.expandtabs (tabsize =8)

Return a copy of the sequence where all ASCII tab characters are replaced by one or more ASCII spaces,
depending on the current column and the given tab size. Tab positions occur every tabsize bytes (default is 8,
giving tab positions at columns 0, 8, 16 and so on). To expand the sequence, the current column is set to zero
and the sequence is examined byte by byte. If the byte is an ASCII tab character (b'\t '), one or more space
characters are inserted in the result until the current column is equal to the next tab position. (The tab character
itself is not copied.) If the current byte is an ASCII newline (b'\n") or carriage return (b'\r"'), it is copied
and the current column is reset to zero. Any other byte value is copied unchanged and the current column is
incremented by one regardless of how the byte value is represented when printed:

>>> b'01\t012\t0123\t01234"'.expandtabs ()

b'01 012 0123 01234
>>> b'01\t012\t0123\t01234' .expandtabs (4)
b'01 012 0123 01234

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.isalnum/()
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bytearray.isalnum/()
Return True if all bytes in the sequence are alphabetical ASCII characters or ASCII decimal digits and the
sequence is not empty, False otherwise. Alphabetic ASCII characters are those byte values in the sequence

b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ'. ASCII decimal digits are those
byte values in the sequence b'0123456789".

Ornegin:

>>> p'ABCabcl'.isalnum()
True
>>> Pb'ABC abcl'.isalnum/()
False

bytes.isalpha ()
bytearray.isalpha()

Return True if all bytes in the sequence are alphabetic ASCII characters and the sequence is
not empty, False otherwise. Alphabetic ASCII characters are those byte values in the sequence
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ .

Ornegin:

>>> b'ABCabc'.isalpha/()
True
>>> p'ABCabcl'.isalpha ()
False

bytes.isascii ()
bytearray.isascii ()

Return True if the sequence is empty or all bytes in the sequence are ASCII, False otherwise. ASCII bytes
are in the range 0-Ox7F.

Added in version 3.7.
bytes.isdigit ()
bytearray.isdigit ()

Return True if all bytes in the sequence are ASCII decimal digits and the sequence is not empty, False
otherwise. ASCII decimal digits are those byte values in the sequence b'0123456789".

Ornegin:

>>> p'1234"'.isdigit ()
True
>>> pb'1.23'.isdigit ()
False

bytes.islower ()
bytearray.islower ()

Return True if there is at least one lowercase ASCII character in the sequence and no uppercase ASCII
characters, False otherwise.

Ornegin:

>>> b'hello world'.islower ()
True
>>> b'Hello world'.islower ()
False

Lowercase ASCII characters are those byte values in the sequence b'abcdefghijklmnopgrstuvwxyz'.
Uppercase ASCII characters are those byte values in the sequence b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '.
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bytes.isspace ()
bytearray.isspace ()

Return True if all bytes in the sequence are ASCII whitespace and the sequence is not empty, False otherwise.
ASCII whitespace characters are those byte values in the sequence b' \t\n\r\x0b\f"' (space, tab, newline,
carriage return, vertical tab, form feed).

bytes.istitle()
bytearray.istitle()

Return True if the sequence is ASCII titlecase and the sequence is not empty, False otherwise. See bytes.
title () for more details on the definition of “titlecase”.

Ornegin:

>>> b'Hello World'.istitle()
True
>>> b'Hello world'.istitle ()
False

bytes.isupper ()
bytearray.isupper ()

Return True if there is at least one uppercase alphabetic ASCII character in the sequence and no lowercase
ASCII characters, False otherwise.

Ornegin:

>>> Pb'HELLO WORLD'.isupper ()
True
>>> pb'Hello world'.isupper ()
False

Lowercase ASCII characters are those byte values in the sequence b'abcdefghijklmnopgrstuvwxyz'.
Uppercase ASCII characters are those byte values in the sequence b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '.

bytes.lower ()

bytearray.lower ()

Return a copy of the sequence with all the uppercase ASCII characters converted to their corresponding lo-
wercase counterpart.

Ornegin:

>>> b'Hello World'.lower ()
b'hello world'

Lowercase ASCII characters are those byte values in the sequence b'abcdefghijklmnopgrstuvwxyz'.
Uppercase ASCII characters are those byte values in the sequence b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.splitlines (keepends =False)
bytearray.splitlines (keepends =False)

Return a list of the lines in the binary sequence, breaking at ASCII line boundaries. This method uses the

universal newlines approach to splitting lines. Line breaks are not included in the resulting list unless keepends
is given and true.

Ornegin:
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>>> b'ab c\n\nde fg\rkl\r\n'.splitlines/()

[b'ab c¢', b'', b'de fg', b'kl']

>>> b'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
[b'ab c\n', b'\n', b'de fg\r', b'kl\r\n']

Unlike sp1it () when a delimiter string sep is given, this method returns an empty list for the empty string,
and a terminal line break does not result in an extra line:

>>> b"".split(b'\n'), b"Two lines\n".split (b'\n"'")
([''"], [b'Two lines', b''])

>>> b"".splitlines (), b"One line\n".splitlines ()
([1, [b'One line'])

bytes.swapcase ()

bytearray.swapcase ()

Return a copy of the sequence with all the lowercase ASCII characters converted to their corresponding up-
percase counterpart and vice-versa.

Ornegin:

>>> pb'Hello World'.swapcase ()
b'hELLO wORLD'

Lowercase ASCII characters are those byte values in the sequence b'abcdefghijklmnopgrstuvwxyz'.
Uppercase ASCII characters are those byte values in the sequence b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '.

Unlike str.swapcase(},ﬂisahwn@thecaﬁ:ﬂmtbin.swapcase().swapcase() == Dbin for the bi-
nary versions. Case conversions are symmetrical in ASCII, even though that is not generally true for arbitrary
Unicode code points.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.title()

bytearray.title()

Return a titlecased version of the binary sequence where words start with an uppercase ASCII character and
the remaining characters are lowercase. Uncased byte values are left unmodified.

Ornegin:

>>> b'Hello world'.title()
b'Hello World'

Lowercase ASCII characters are those byte values in the sequence b'abcdefghijklmnopgrstuvwxyz'.
Uppercase ASCII characters are those byte values in the sequence b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '.
All other byte values are uncased.

Algoritma, bir kelimenin ardigik harf gruplar olarak dilden bagimsiz basit bir tanimini kullanir. Bu tanim bir-
cok baglamda ige yarar, ancak bu, kisaltmalar ve iyeliklerdeki kesme isaretlerinin kelime sinirlar1 olugturdugu
anlamina gelir ve bu istenen sonug¢ olmayabilir:

>>> pb"they're bill's friends from the UK".title()
b"They'Re Bill'S Friends From The Uk"

Kesme igaretleri icin gegici bir ¢oziim diizenli ifadeler kullanilarak olugturulabilir:
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-
>>> import re

>>> def titlecase(s):
return re.sub (rb" [A-Za-z]+ (' [A-Za-z]+)?2",
lambda mo: mo.group(0) [0:1] .upper () +
mo.group (0) [1:].lower (),
s)

>>> titlecase (b"they're bill's friends.")
b"They're Bill's Friends."

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.upper ()
bytearray.upper ()

Return a copy of the sequence with all the lowercase ASCII characters converted to their corresponding up-
percase counterpart.

Ornegin:

>>> b'Hello World'.upper ()
b'HELLO WORLD'

Lowercase ASCII characters are those byte values in the sequence b'abcdefghijklmnopgrstuvwxyz'.
Uppercase ASCII characters are those byte values in the sequence b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '.

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.

bytes.z£ill (width, /)
bytearray.z£ill (width, /)

Return a copy of the sequence left filled with ASCII b' 0 ' digits to make a sequence of length widrth. A leading
sign prefix (b'+'/b'-") is handled by inserting the padding after the sign character rather than before. For
bytes objects, the original sequence is returned if width is less than or equal to len (seq).

Ornegin:

>>> b"42" . z£111(5)
b'00042"

>>> pb"-42".z£fill (5)
b'-0042"

O Not

The bytearray version of this method does not operate in place - it always produces a new object, even if
no changes were made.
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4.10.4 print£-style Bytes Formatting

O Not

The formatting operations described here exhibit a variety of quirks that lead to a number of common errors (such
as failing to display tuples and dictionaries correctly). If the value being printed may be a tuple or dictionary, wrap
it in a tuple.

Bytes objects (bytes/bytearray) have one unique built-in operation: the % operator (modulo). This is also known
as the bytes formatting or interpolation operator. Given format % values (where format is a bytes object), %
conversion specifications in format are replaced with zero or more elements of values. The effect is similar to using
the sprintf () in the C language.

If format requires a single argument, values may be a single non-tuple object.>»™ %5 Otherwise, values must be a
tuple with exactly the number of items specified by the format bytes object, or a single mapping object (for example,
a dictionary).

A conversion specifier contains two or more characters and has the following components, which must occur in this
order:

1. The "' character, which marks the start of the specifier.

2. Mapping key (optional), consisting of a parenthesised sequence of characters (for example, (somename)).
3. Conversion flags (optional), which affect the result of some conversion types.
4

. Minimum field width (optional). If specified asan ' * ' (asterisk), the actual width is read from the next element
of the tuple in values, and the object to convert comes after the minimum field width and optional precision.

5. Precision (optional), givenasa ' . ' (dot) followed by the precision. If specified as ' * ' (an asterisk), the actual
precision is read from the next element of the tuple in values, and the value to convert comes after the precision.

6. Length modifier (optional).
7. Conversion type.

When the right argument is a dictionary (or other mapping type), then the formats in the bytes object must include
a parenthesised mapping key into that dictionary inserted immediately after the '%' character. The mapping key
selects the value to be formatted from the mapping. For example:

>>> print (b' has quote types.' %
. {b'language': b"Python", b"number": 2})
b'Python has 002 quote types.'

In this case no * specifiers may occur in a format (since they require a sequential parameter list).

The conversion flag characters are:

Flag Anlami
"#'  The value conversion will use the “alternate form” (where defined below).
'0'  The conversion will be zero padded for numeric values.

'—'  The converted value is left adjusted (overrides the '0' conversion if both are given).

' ' (aspace) A blank should be left before a positive number (or empty string) produced by a signed conver-
sion.

"+' A sign character ('+' or '-") will precede the conversion (overrides a “space” flag).

A length modifier (h, 1, or L) may be present, but is ignored as it is not necessary for Python - so e.g. $1d is identical
to sd.

The conversion types are:
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Con- Anlami Not-

version lar

T gl0 Signed integer decimal.

it Signed integer decimal.

ig" Signed octal value. @))

I o Obsolete type - it is identical to 'd"'. 8)

U5z 0 Signed hexadecimal (lowercase). 2)

05%0 Signed hexadecimal (uppercase). 2)

e! Floating-point exponential format (lowercase). 3)

'E’ Floating-point exponential format (uppercase). 3)

7D Floating-point decimal format. 3)

'F' Floating-point decimal format. 3)

TGt Floating-point format. Uses lowercase exponential format if exponent is less than -4 or not less ~ (4)
than precision, decimal format otherwise.

'G' Floating-point format. Uses uppercase exponential format if exponent is less than -4 or notless  (4)
than precision, decimal format otherwise.

Tl Single byte (accepts integer or single byte objects).

0fg)0 Bytes (any object that follows the buffer protocol or has __bytes__ ()). &)

i@ 's' is an alias for 'b' and should only be used for Python2/3 code bases. (6)

'a' Bytes (converts any Python object using repr(obj).encode('ascii', (5)
'backslashreplace')).

ha 'r' is an alias for 'a' and should only be used for Python2/3 code bases. @)

0850 No argument is converted, results in a ' %' character in the result.

Notlar:

(1) The alternate form causes a leading octal specifier (' 0o ") to be inserted before the first digit.

(2) The alternate form causes a leading '0x' or '0X' (depending on whether the 'x' or 'x' format was used)
to be inserted before the first digit.

(3) The alternate form causes the result to always contain a decimal point, even if no digits follow it.
The precision determines the number of digits after the decimal point and defaults to 6.

(4) The alternate form causes the result to always contain a decimal point, and trailing zeroes are not removed as
they would otherwise be.

The precision determines the number of significant digits before and after the decimal point and defaults to 6.
(5) If precision is N, the output is truncated to N characters.
(6) b'ss" is deprecated, but will not be removed during the 3.x series.
(7) b'sr' is deprecated, but will not be removed during the 3.x series.

(8) See PEP 237.

O Not

The bytearray version of this method does nor operate in place - it always produces a new object, even if no
changes were made.

Ayrica bakiniz

PEP 461 - Adding % formatting to bytes and bytearray

Added in version 3.5.
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4.10.5 Memory Views

memoryview objects allow Python code to access the internal data of an object that supports the buffer protocol
without copying.

class memoryview (object)

Create a memoryview that references object. object must support the buffer protocol. Built-in ob-
jects that support the buffer protocol include bytes and bytearray.

A memoryview has the notion of an element, which is the atomic memory unit handled by the
originating object. For many simple types such as bytes and bytearray, an element is a single
byte, but other types such as array.array may have bigger elements.

len(view) is equal to the length of tolist, which is the nested list representation of the view.
If view.ndim = 1, this is equal to the number of elements in the view.

3.12 stirimiinde degisti: If view.ndim == 0, len(view) now raises TypeError instead of
returning 1.

The itemsize attribute will give you the number of bytes in a single element.

A memoryview supports slicing and indexing to expose its data. One-dimensional slicing will result
in a subview:

>>> v = memoryview (b'abcefg')
>>> v[1]

98

>>> v[-1]

103

>>> v[l1l:4]

<memory at 0x7£3ddc9f4350>
>>> bytes (v[1:4])

b'bce'’

If format is one of the native format specifiers from the st ruct module, indexing with an integer
or a tuple of integers is also supported and returns a single element with the correct type. One-
dimensional memoryviews can be indexed with an integer or a one-integer tuple. Multi-dimensional
memoryviews can be indexed with tuples of exactly ndim integers where ndim is the number of
dimensions. Zero-dimensional memoryviews can be indexed with the empty tuple.

Here is an example with a non-byte format:

>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview (a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2].tolist ()

[-11111111, -33333333]

If the underlying object is writable, the memoryview supports one-dimensional slice assignment.
Resizing is not allowed:

>>> data = bytearray(b'abcefg')
>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

(sonraki sayfaya devam)
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(onceki sayfadan devam)

bytearray (b'zbcefg')

>>> v[1l:4] = b'123"

>>> data

bytearray (b'z123fg"')

>>> v[2:3] = b'spam'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

—structures
>>> v[2:6] = b'spam'
>>> data

bytearray (b'zlspam')

ValueError: memoryview assignment: lvalue and rvalue have different.

One-dimensional memoryviews of hashable (read-only) types with formats ‘B’, ‘b’ or ‘c’ are also

hashable. The hash is defined as hash (m) == hash (m.tobytes()):
>>> v = memoryview (b'abcefg')

>>> hash(v) == hash (b'abcefg')

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])

True

3.3 siirtimiinde degisti: One-dimensional memoryviews can now be sliced. One-dimensional me-

moryviews with formats ‘B’, ‘b’ or ‘c’ are now hashable.

3.4 siirimiinde degisti: memoryview is now registered automatically with collections.abc.

Sequence

3.5 siirimiinde degisti: memoryviews can now be indexed with tuple of integers.
3.14 siiriimiinde degisti: memoryview is now a generic type.

memoryview has several methods:

_eq (exporter)

A memoryview and a PEP 3118 exporter are equal if their shapes are equivalent and if all
corresponding values are equal when the operands’ respective format codes are interpreted

using st ruct syntax.

For the subset of st ruct format strings currently supported by tolist (), v and w are equal

if v.tolist () == w.tolist():

p

>>> import array

>>> a = array.array('l', [1, 2, 3, 4, 51)

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01])
>>> ¢ = array.array('b', [5, 3, 1])

>>> x = memoryview (a)

>>> y = memoryview (b)

>>> x == a == y ==

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True

>>> z = y[::-2]

>>> 7z == C

True

>>> z.tolist () == c.tolist ()

True
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If either format string is not supported by the st ruct module, then the objects will always
compare as unequal (even if the format strings and buffer contents are identical):

g
>>> from ctypes import BigEndianStructure, c_long

>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

>>> a = memoryview (point)

>>> b = memoryview (point)

>>> a == point

False

>>> a == b

False

Note that, as with floating-point numbers, v is w does not imply v == w for memoryview
objects.

3.3 siiriimiinde degisti: Previous versions compared the raw memory disregarding the item
format and the logical array structure.
tobytes (order ='C’)

Return the data in the buffer as a bytestring. This is equivalent to calling the byt e s constructor
on the memoryview.

>>> m = memoryview (b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes (m)

b'abc'

For non-contiguous arrays the result is equal to the flattened list representation with all ele-
ments converted to bytes. tobytes () supports all format strings, including those that are not
in st ruct module syntax.

Added in version 3.8: order can be {‘C’, ‘F’, ‘A’}. When order is ‘C’ or ‘F’, the data of the original
array is converted to C or Fortran order. For contiguous views, ‘A’ returns an exact copy of the
physical memory. In particular, in-memory Fortran order is preserved. For non-contiguous
views, the data is converted to C first. order =None is the same as order ='C".

hex (*, bytes_per_sep =I)

hex (sep, bytes_per_sep =I)
Return a string object containing two hexadecimal digits for each byte in the buffer.

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

Added in version 3.5.

3.8 siiriimiinde degisti: Similar to bytes. hex (), memoryview.hex () NOW supports opti-
onal sep and bytes_per_sep parameters to insert separators between bytes in the hex output.

tolist ()
Return the data in the buffer as a list of elements.

>>> memoryview (b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)
(sonraki sayfaya devam)
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(onceki sayfadan devam)
>>> m = memoryview (a)
>>> m.tolist ()
[1.1, 2.2, 3.3]

3.3 stirtimiinde degisti: tolist () now supports all single character native formats in st ruct
module syntax as well as multi-dimensional representations.
toreadonly ()

Return a readonly version of the memoryview object. The original memoryview object is unc-
hanged.

p
>>> m = memoryview (bytearray (b'abc'))

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[97, 98, 99]

>>> mm([0] = 42

Traceback (most recent call last) :

File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()

[43, 98, 99]

L

Added in version 3.8.

release ()

Release the underlying buffer exposed by the memoryview object. Many objects take special
actions when a view is held on them (for example, a bytearray would temporarily forbid re-
sizing); therefore, calling release() is handy to remove these restrictions (and free any dangling
resources) as soon as possible.

After this method has been called, any further operation on the view raises a ValueError
(except release () itself which can be called multiple times):

g
>>> m = memoryview (b'abc')

>>> m.release ()

>>> m[0]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: operation forbidden on released memoryview object

The context management protocol can be used for a similar effect, using the with statement:

~

>>> with memoryview (b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

L

Added in version 3.2.

cast (format, /)
cast (format, shape, /)

Cast a memoryview to a new format or shape. shape defaults to [byte_length//
new_itemsize], which means that the result view will be one-dimensional. The return va-
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lue is a new memoryview, but the buffer itself is not copied. Supported casts are 1D -> C-
contiguous and C-contiguous -> 1D.

The destination format is restricted to a single element native format in st ruct syntax. One
of the formats must be a byte format (‘B’, ‘b’ or ‘c’). The byte length of the result must be the
same as the original length. Note that all byte lengths may depend on the operating system.

Cast 1D/long to 1D/unsigned bytes:

-
>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview (a)
>>> x.format

BN
>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

>>> y = x.cast('B'")

>>> y.format
lBl

>>> y.itemsize

>>> len(y)
24

>>> y.nbytes
24

L

Cast 1D/unsigned bytes to 1D/char:

-

>>> b = bytearray(b'zyz')
>>> x = memoryview (b)
>>> x[0] = b'a'

Traceback (most recent call last):

TypeError: memoryview: invalid type for format 'B'

>>> y = x.cast('c'")
>>> y[0] = b'a'
>>> b

bytearray(b'ayz')

L

Cast 1D/bytes to 3D/ints to 1D/signed char:

~
>>> import struct

>>> buf = struct.pack("i"*12, *list (range(12)))
>>> x = memoryview (buf)

>>> y = x.cast('i', shape=[2,2,3])

>>> y.tolist ()

(ero, 1, 21, (3, 4, 511, [le, 7, 8], [9, 10, 11]]]
>>> y.format

YiV

>>> y.itemsize

>>> len(y)

>>> y.nbytes

48

(sonraki sayfaya devam)
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(onceki sayfadan devam)
>>> z = y.cast('b")
>>> z.format
b
>>> z.itemsize
1
>>> len(z)
48
>>> z.nbytes
48

L

Cast 1D/unsigned long to 2D/unsigned long:

>>> buf = struct.pack("L"*6, *1list (range(6)))
>>> x = memoryview (buf)

>>> y = x.cast('L', shape=[2,3])
>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 23, (3, 4, 511

Added in version 3.3.
3.5 siirimiinde degisti: The source format is no longer restricted when casting to a byte view.

count (value, /)

Count the number of occurrences of value.
Added in version 3.14.
index (value, start =0, stop =sys.maxsize, /)
Return the index of the first occurrence of value (at or after index start and before index stop).
Raises a ValueError if value cannot be found.
Added in version 3.14.

There are also several readonly attributes available:

obj
The underlying object of the memoryview:
>>> b = bytearray(b'xyz')
>>> m = memoryview (b)
>>> m.obj is b
True
Added in version 3.3.
nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()).Thﬁistheanwuntof
space in bytes that the array would use in a contiguous representation. It is not necessarily equal to
len(m):

>>> import array
>>> a = array.array('i', [1,2,3,4,5])

>>> m = memoryview(a)
>>> len (m)
5

(sonraki sayfaya devam)
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(6nceki sayfadan devam)
>>> m.nbytes
20
>>> y = m[::2]
>>> len(y)
3
>>> y.nbytes
12
>>> len(y.tobytes())
12

L J

Multi-dimensional arrays:

s Y
>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range (12)])

>>> x = memoryview (buf)

>>> y = x.cast ('d', shape=[3,4])

>>> y.tolist ()

[ro.0, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

Added in version 3.3.

readonly

A bool indicating whether the memory is read only.

format

A string containing the format (in st ruct module style) for each element in the view. A memoryvi-
ew can be created from exporters with arbitrary format strings, but some methods (e.g. tolist ())
are restricted to native single element formats.

3.3 stiriimiinde degisti: format 'B"' is now handled according to the struct module syntax. This means
that memoryview (b'abc') [0] == b'abc'[0] == 97.

itemsize

The size in bytes of each element of the memoryview:

>>> import array, struct

>>> m = memoryview (array.array('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[O0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim

An integer indicating how many dimensions of a multi-dimensional array the memory represents.

shape

A tuple of integers the length of ndim giving the shape of the memory as an N-dimensional array.

3.3 stirtimiinde degisti: An empty tuple instead of None when ndim = 0.

strides

A tuple of integers the length of ndim giving the size in bytes to access each element for each
dimension of the array.
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3.3 stirtimiinde degisti: An empty tuple instead of None when ndim = 0.
suboffsets

Used internally for PIL-style arrays. The value is informational only.
c_contiguous

Bellegin C-contiguous olup olmadigini1 gosteren bir bool.

Added in version 3.3.
f_contiguous

Bellegin Fortran contiguous olup olmadigimi gosteren bir bool.

Added in version 3.3.
contiguous

Bellegin contiguous olup olmadigini gosteren bir bool.

Added in version 3.3.

4.11 Set Tlrleri — set, frozenset

Bir set nesnesi, farkli hashable nesnelerinin siralanmamig bir koleksiyonudur. Yaygin kullanimlar: arasinda tiyelik
stnamasi, bir diziden yinelenenlerin kaldirilmasi ve kesisim, birlesim, fark ve simetrik fark gibi matematiksel islem-
lerin hesaplanmas: yer alir. (Diger kapsayicilar icin yerlesik dict, 1ist ve tuple smiflarina ve collections
modiiliine bakin)

Diger koleksiyonlar gibi, kiimeler de x in set, len(set),ve for x in set Ozelliklerini destekler. Sirasiz bir
koleksiyon olan kiimeler, eleman konumunu veya ekleme sirasini kaydetmez. Buna gore, kiimeler dizinleme, dilim-
leme veya sira benzeri davraniglar1 desteklemez.

Su anda iki yerlesik set tiirii vardir, set ve frozenset. set tiirii degiskendir — icerigi add () ve remove ()
gibi yontemler kullanilarak degistirilebilir. Degistirilebilir oldugu i¢in hash degeri yoktur ve bir sozliik anahtar ya da
bagka bir kiimenin elemani olarak kullanilamaz. frozenset tiirii degismezdir ve hashable — igerigi olusturulduktan
sonra degistirilemez; bu nedenle bir sozliik anahtar1 veya bagka bir kiimenin 6gesi olarak kullanilabilir.

Bos olmayan kiimeler (frozensetler degil), set yapicisina ek olarak parantez igine virgiille ayrilmis bir 6ge listesi
yerlestirilerek olusturulabilir, 6rnegin: { ' jack', 'sjoerd'}.

Her iki smifin kuruculari ayni sekilde caligir:

class set (iterable =(), /)
class frozenset (iferable =(), /)

Elemanlar iterable 6gesinden alinan yeni bir kiime veya frozenset nesnesi dondiiriir. Bir kiimenin elemanlar1
hashable olmahdir. Kiimelerin kiimelerini temsil etmek i¢in, i¢ kiimeler frozenset nesneleri olmalidir. Eger
iterable belirtilmemisse, yeni bir bog kiime donduiriiliir.

Setler ¢esitli yollarla olusturulabilir:
« Parantez icinde virgiille ayrilmig bir 6ge listesi kullanin: { ' jack', 'sjoerd'}
 Bir kiime kavrayisi kullanin: {¢ for ¢ in 'abracadabra' if ¢ not in 'abc'}
o Tiir kurucusunu kullanin: set (), set (' foobar'), set (['a', 'b', 'foo'l])
set ve frozenset ornekleri asagidaki iglemleri saglar:
len(s)
s kiimesindeki eleman sayisin1 dondiiriir (s'nin kardinalitesi).
X in s
X1 s tiyeligi icin test edin.
x not in s

X’in s’ye liye olup olmadigini test edin.
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isdisjoint (other, /)
Kiimenin other kiimelerle ortak hicbir elemani yoksa True dondiiriir. Kiimeler, ancak ve ancak kesisim-
leri bos kiime ise ayriktir.

issubset (other, /)

set < = other

Kiimedeki her elemanin other i¢inde olup olmadigint test edin.

set < other
Kiimenin other kiimenin uygun bir alt kiimesi olup olmadigini, yani set < = other and set !=
other olup olmadigim test eder.

issuperset (other, /)

set > = other

Kiimedeki her elemanin other i¢inde olup olmadigini test edin.

set > other
Kiimenin other kiimenin uygun bir iist kiimesi olup olmadigini, yani set > = other and set !=
other olup olmadigim test edin.

union (*others)

set | other |

Kiimedeki ve diger tiim kiimelerdeki elemanlar1 iceren yeni bir kiime dondiirtiir.

intersection (*others)
set & other &
Kiime ve diger tiim kiimeler i¢in ortak ogeler iceren yeni bir kiime dondiiriir.

difference (*others)
set - other -

Kiime icinde digerlerinde olmayan elemanlar iceren yeni bir kiime dondiiriir.

symmetric_difference (other, /)
set *~ other

Elemanlar1 ya kiimede ya da diger kiimede olan ancak her ikisinde de olmayan yeni bir kiime dondiiriir.

copy ()
Kiimenin yiizeysel bir kopyasini dondiiriir.

Not: union(), intersection(), difference(), symmetric_difference(), issubset () Ve
issuperset () metotlarinin operatorsiiz versiyonlar1 herhangi bir yinelenebiliri argiiman olarak kabul ede-
cektir. Buna kargilik, operator tabanli benzerleri argiimanlarinin kiime olmasini gerektirir. Bu, daha okunabilir
set ('abc') .intersection('cbs') yerine set ('abc') & 'cbs' gibi hataya acik yapilar1 engeller.

Hem set hem de frozenset kiimeden kiimeye karsilastirmalari destekler. Iki kiime, ancak ve ancak her
kiimenin her eleman: digerinin i¢inde bulunuyorsa (her biri digerinin alt kiimesi ise) esittir. Bir kiime bagka
bir kiimeden ancak ve ancak birinci kiime ikinci kiimenin uygun bir alt kiimesi ise (bir alt kiimedir, ancak esit
degildir) kiiciiktiir. Bir kiime, ancak ve ancak birinci kiime ikinci kiimenin uygun bir uist kiimesi ise (bir iist
kiimedir, ancak esit degildir) bagka bir kiimeden biiytiktiir.

set oOrnekleri, iiyelerine gore rfrozenset Ornekleriyle Kargilastirihr. Ornegin, set ('abc') ==
frozenset ('abc') True dondiiriir ve set ('abc') in set ([frozenset ('abc')]) de Oyle

Alt kiime ve esitlik kargilastirmalari toplam siralama fonksiyonuna genellestirilemez. Ornegin, bos olmayan
herhangi iki ayrik kiime esit degildir ve birbirinin alt kiimesi degildir, bu nedenle asagidakilerin all Yanlis
dondiiriir: a<b, a ==b veya a>b.

Kiimeler yalnizca kismi siralama (alt kiime iligkileri) tanimladigindan, 1ist. sort () yonteminin ¢iktisi kiime
listeleri i¢in tanimsizdir.

Sozliik anahtarlari gibi kiime 68eleri de hashable olmaldir.
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set oOrneklerini frozenset ile karstiran ikili islemler ilk islenenin tiirtinii dondiiriir. Ornegin:
frozenset ('ab') | set ('bc') bir frozenset 6rnegi dondiiriir.

Asagidaki tabloda set igin kullanilabilen ve frozenset ‘in degismez orneklerine uygulanmayan iglemler
listelenmektedir:

update ( *others)

set | = other |

Diger tiim 6geleri ekleyerek seti giincelleyin.

intersection_update ( *others)
set & = other & ...

Yalnizca i¢inde bulunan &geleri ve digerlerini koruyarak seti giincelleyin.

difference_update ( *others)
set —= other |

Digerlerinde bulunan &geleri kaldirarak kiimeyi giincelleyin.

symmetric_difference_update (other, /)

set *= other
Kiimeyi giincelleyin, yalnizca her iki kiimede de bulunan 6geleri saklayin, ancak her ikisinde de bulun-
mayin.

add (elem, /)
Kiimeye elem 6gesini ekleyin.

remove (elem, /)

Kiimeden elem elemanim kaldirir. Eger elem kiimede bulunmuyorsa keyError degerini yiikseltir.

discard (elem, /)

Eger varsa elem 6gesini kiimeden kaldirir.

Pop ()
Kiimeden rastgele bir elemani kaldirir ve dondiiriir. Kiime bogsa ke yError degerini yiikseltir.
clear ()
Kiimeden tiim 6geleri kaldirin.
Not: update (), intersection_update (), difference_update () ve

symmetric_difference_update () metotlarinin operator olmayan versiyonlart herhangi bir iterab-
le’1 argiiman olarak kabul edecektir.

Note, the elem argument to the __contains__ (), remove (), and discard () methods may be a set. To
support searching for an equivalent frozenset, a temporary one is created from elem.

4.12 Mapping Types — dict

Bir mapping nesnesi hashable degerlerini rastgele nesnelere esler. Eglemeler degistirilebilir nesnelerdir. Su anda sa-
dece bir standart egleme tiirii vardir, dictionary. (Diger kapsayicilar i¢in yerlesik 1ist, set ve tuple siniflarina ve
collections modiiliine bakin).

Bir sozlugiin anahtarlar neredeyse rastgele degerlerdir. hashable olmayan degerler, yani listeler, sozliikler veya diger
degisken tiirleri iceren degerler (nesne kimligi yerine degere gore karsilastirilan) anahtar olarak kullanilamaz. Esit
karsilastirilan degerler (1, 1.0 ve True gibi) ayni sozliik girdisini indekslemek i¢in birbirinin yerine kullanilabilir.
class dict (**kwargs)
class dict (mapping, /, **kwargs)
class dict (iterable, /, **kwargs)
Istege bagh bir konumsal bagimsiz degisken ve muhtemelen bos bir anahtar sozciik bagimsiz degisken kiime-
sinden baglatilan yeni bir sozliik dondiiriir.

Sozlukler cesitli yollarla olusturulabilir:
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o Use a comma-separated list of key: value pairs within braces: {'jack': 4098,

4127} or {4098: 'jack', 4127: 'sjoerd'}

o Use a dict comprehension: {}, {x: x ** 2 for x in range (10)}

» Use the type constructor: dict (), dict ([ ("foo', 100),
bar =200)

("bar',

'sjoerd':

200) 1), dict (foo =100,

If no positional argument is given, an empty dictionary is created. If a positional argument is given and it
defines a keys () method, a dictionary is created by calling _ getitem__ () on the argument with each

returned key from the method. Otherwise, the positional argument must be an iterable object. Each item in the

iterable must itself be an iterable with exactly two elements. The first element of each item becomes a key in
the new dictionary, and the second element the corresponding value. If a key occurs more than once, the last

value for that key becomes the corresponding value in the new dictionary.

If keyword arguments are given, the keyword arguments and their values are added to the dictionary created
from the positional argument. If a key being added is already present, the value from the keyword argument

replaces the value from the positional argument.

Providing keyword arguments as in the first example only works for keys that are valid Python identifiers.

Otherwise, any valid keys can be used.

Dictionaries compare equal if and only if they have the same (key, value) pairs (regardless of ordering).
Order comparisons (‘<’, ‘< =", > =, >’) raise TypeError. To illustrate dictionary creation and equality, the

following examples all return a dictionary equal to {"one": 1, "two": 2, "three": 3}:
>>> a = dict (one=1, two=2, three=3)

>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))

>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)

>>> e = dict({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> a == b == ¢c == = g ==

True

L

J

Providing keyword arguments as in the first example only works for keys that are valid Python identifiers.

Otherwise, any valid keys can be used.

Dictionaries preserve insertion order. Note that updating a key does not affect the order. Keys added after

deletion are inserted at the end.

-

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', 'two', 'three', 'four']

>>> list (d.values())

[1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None

>>> d

{'one': 42, 'three': 3, 'four': 4, 'two': None}

3.7 stirimiinde degisti: Dictionary order is guaranteed to be insertion order. This behavior was an implemen-

tation detail of CPython from 3.6.

These are the operations that dictionaries support (and therefore, custom mapping types should support too):

list (d)
Return a list of all the keys used in the dictionary d.
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len(d)

Return the number of items in the dictionary d.

d[key]
Return the item of d with key key. Raises a keyError if key is not in the map.

If a subclass of dict defines a method __missing__ () and key is not present, the d[key] operati-
on calls that method with the key key as argument. The d[key] operation then returns or raises wha-
tever is returned or raised by the _ missing__ (key) call. No other operations or methods invoke
__missing__ ().If _ missing__ () is not defined, KeyError israised. _ missing__ () must be
a method; it cannot be an instance variable:

>>> class Counter (dict) :
def _ missing__ (self, key):
return 0

>>> ¢ = Counter ()
>>> c['red']

>>> c['red'] += 1
>>> c['red']

J

The example above shows part of the implementation of collections.Counter. A different
__missing__ () methodis used by collections.defaultdict.
d[key] = value
Set d[key] to value.
del dlkey]
Remove d[key] from d. Raises a keyError if key is not in the map.
key in d
Return True if d has a key key, else False.
key not in d
Equivalent to not key in d.
iter (d)
Return an iterator over the keys of the dictionary. This is a shortcut for iter (d.keys ()).
clear ()
Remove all items from the dictionary.
copy ()
Return a shallow copy of the dictionary.

classmethod fromkeys (iferable, value =None, /)
Create a new dictionary with keys from iterable and values set to value.
fromkeys () is a class method that returns a new dictionary. value defaults to None. All of the values
refer to just a single instance, so it generally doesn’t make sense for value to be a mutable object such as
an empty list. To get distinct values, use a dict comprehension instead.

get (key, default =None, /)
Return the value for key if key is in the dictionary, else default. If default is not given, it defaults to None,
so that this method never raises a KeyError.

items ()

Return a new view of the dictionary’s items ( (key, value) pairs). See the documentation of view
objects.
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keys ()

Return a new view of the dictionary’s keys. See the documentation of view objects.

pop (key, /)

pop (key, default, /)
If key is in the dictionary, remove it and return its value, else return default. If default is not given and
key is not in the dictionary, a KeyError is raised.

popitem()
Remove and return a (key, value) pair from the dictionary. Pairs are returned in LIFO (last-in, first-

out) order.

popitem() is useful to destructively iterate over a dictionary, as often used in set algorithms. If the
dictionary is empty, calling popitem () raises a KeyError.

3.7 siirtimiinde degisti: LIFO order is now guaranteed. In prior versions, popitem () would return an
arbitrary key/value pair.
reversed (d)

Return a reverse iterator over the keys of the dictionary. This is a shortcut for reversed (d.keys () ).
Added in version 3.8.

setdefault (key, default =None, /)
If key is in the dictionary, return its value. If not, insert key with a value of default and return default.
default defaults to None.

update (**kwargs)

update (mapping, /, **kwargs)

update (iterable, /, **kwargs)
Update the dictionary with the key/value pairs from mapping or iterable and kwargs, overwriting existing

keys. Return None.

update () accepts either another object with a keys () method (in which case _ getitem__ () is
called with every key returned from the method) or an iterable of key/value pairs (as tuples or other
iterables of length two). If keyword arguments are specified, the dictionary is then updated with those
key/value pairs: d.update (red =1, blue =2).

values ()

Return a new view of the dictionary’s values. See the documentation of view objects.

An equality comparison between one dict .values () view and another will always return False. This
also applies when comparing dict .values () to itself:

>>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other

Create a new dictionary with the merged keys and values of d and other, which must both be dictionaries.
The values of other take priority when d and other share keys.

Added in version 3.9.

d | = other

Update the dictionary d with keys and values from other, which may be either a mapping or an iterable
of key/value pairs. The values of other take priority when d and other share keys.

Added in version 3.9.

Dictionaries and dictionary views are reversible.
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>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

(4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

3.8 siiriimiinde degisti: Dictionaries are now reversible.

> Ayrica bakimiz

types.MappingProxyType can be used to create a read-only view of a dict.

4.12.1 Dictionary view objects

The objects returned by dict.keys (), dict.values () and dict.items () are view objects. They provide a
dynamic view on the dictionary’s entries, which means that when the dictionary changes, the view reflects these
changes.

Dictionary views can be iterated over to yield their respective data, and support membership tests:

len (dictview)

Return the number of entries in the dictionary.

iter (dictview)
Return an iterator over the keys, values or items (represented as tuples of (key, value)) in the dictionary.
Keys and values are iterated over in insertion order. This allows the creation of (value, key) pairs using

zip():pairs = zip(d.values (), d.keys()).Another way to create the same listis pairs = [ (v,
k) for (k, v) in d.items()].

Iterating views while adding or deleting entries in the dictionary may raise a RuntimeError or fail to iterate
over all entries.

3.7 strtimiinde degisti: Dictionary order is guaranteed to be insertion order.

X in dictview
Return True if x is in the underlying dictionary’s keys, values or items (in the latter case, x should be a (key,
value) tuple).

reversed (dictview)
Return a reverse iterator over the keys, values or items of the dictionary. The view will be iterated in reverse
order of the insertion.

3.8 siiriimiinde degisti: Dictionary views are now reversible.

dictview.mapping

Return a types.MappingProxyType that wraps the original dictionary to which the view refers.
Added in version 3.10.

Keys views are set-like since their entries are unique and hashable. Items views also have set-like operations since the
(key, value) pairs are unique and the keys are hashable. If all values in an items view are hashable as well, then the
items view can