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010

Jobooooboodd

Cpython 00000000000 DOO0ODODOO0ODOOODOODOOODODOODODOO

0000000000000 0000 CPythonOOODOOOOOOOOOODODO implementations 00000
ooooo

11 0000000

Python 0000000000000 O0O0O0O0O0O0O0O0OOOOOOO:

python [-bBJEiOQsRStuUvVWxX3?] [-c command | -m module-name | script | — ] [args]

gobboooboooobooooooocooboocooboooobooooooogn:

python myscript.py

111 0000000000000

0000000000000000 UNIXOOOOoOoOoOooooooboooooooooooooooao
oo:

tty 000000000000 O0OCDOOO0OO0O0O0O0OCDOO EOF (end-of-file 0 0O UNIX OO
Ctrl-DOOWindows 00 Ctrl-z, Enter 00000)0000000O0O0O00O0O0O0O0OO0OO
oooooood

e JO0Ob0O0ODLOODDOODOUODOLOODLUOODDOODDOUOODLDODDOODLDbDODDOUODLOO
gboooooon

e JO0Ob0O0ODLOODDOODOUODOLOODUOODDOODDUODLDODDOODLbOODDOUODLOO
oboooooogoog

- -c U000 DOO0OOOOOOOO0OO0OOOODOODOOOOODODOOOOOO0 PythonOOOOODO
cobooooooboobOooooOoOo0oOoOo0oOobo0obOboOoboboOoboboobboOobobooboobooon
OPythonOOOOOOOODO
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-m J0O00OO00 OO0 PythonOOOOOOOOOOODOOOOOOODOOOOOOOOOOOODO
cooooooboooobooono

goboooooooooooobooooooooooooobooooon

gboooooboobobobobooobooboobobooboboboboooobooboboobdon sys.sargv
0000 -00ooooo o0oO0oQ0OO (sys.argv[0))OODODOODODOOODOOOODOOOOOOOO

—-c <command>
command 00 PythonO0OOOOO0OOD0OO0ODO command 00000000000 100000000
gobooboobboobooboobobooboobbooboob

gobobobobOobobobob sys.argvdogogoog "-c"0OODOODODODODODO
0 sys.pathO00O00000CO0O0@OOO0O0ODOOOOODOOOOOODOOOOOODOODOOO
OO0 mport 000 O0O0O00O0OO)O

-m <module—name>
sys.path00O0O0O00OO00O0OO0DO0O0O0000O0O0O0O0O0O0OO0O0OODOD _main__ 0000 O0OOO
oooooo

000 module 00000000 (.py) 00000000000 module-name 0000 Python OO
oooooooooooooooOoooooooOoocoOoOoooooooo(@oooooooboOooo
oooooooobooooooooo

gogoooooboooboboboboobbbbboooooooooobobbbbbobbboboboooooooo
gboboooodiod <pkg>..main__ 0000000 0DOOOOOOOOOOODOODOODOODOO
0000000000000 oooooDOD zipODOODOODODOODOOOOOOOOODODOOOOOO
goo

O0: 000000000000 0000000 CO000o0opooooooooooooooon
Python 000 0OOU0ODOOCOUOU0ODOCOOUODOOOUOUODOODOOUOUODOODUOODODOOOOO
gobooboobboobooboboooboo

gobooobbooobbooDb sys.argvd0ooooobooobboobobbooobbon
Ub -cO00D00D00O0OO00O0O0O0O0ODO0ODODOD sys.path0ooooooogoO

goobooboobobooboobboobooboooboobboboboobbobDbooboo
U0 timeit 0000000 DOOOOOOOODO:

python -mtimeit -s 'setup here' 'benchmarked code here'
python —-mtimeit -h # for details

O0e:

runpy.runmodule () PythonO00ODOOODOOOOODODOOO

PEP338-00000000C0O0ODOOOOOOOO

4 010 0000000000


https://www.python.org/dev/peps/pep-0338
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ooooo 24000,
00000 25000:0000000000000O000O0DOOOODOO0ODO

0000027000:00000000000000 _main__O000O000D0OO0OO0OOOOCOO
oooOoOoOoOoOoOoOODOO0OD0OD0OD0O0D00 sysargv[0]O0 "-m"O0O0O0O0O00000000000 (O
oooooo "-c"0o0ooooooo0)

0000 (sys.stdin)000000O0O0O0O0OCO0O0OOOOOOOOOOOOOOOOOOOOO
-1 0000000000004

0000000000000000 sys.argv 0000000 "-"0000000000000
sys.path0 0000000000

O0:

runpy.run_path() PytonOOOOOOOOOCOOOOO

<script>

script 00 Python 0O OO0O0O00000 scripp00Python 00000 _main__.py0000000
0000000 .main__.py0OO0OO0OOCOCO zpOOOOOO0OO0OO0O0O0O0OO0O0O0O0O0O0O0O0O0O0@O
goooo)ooooooooooooo

gobooobbooobbodD sys.argv0oooooboooobobooobbooobboo
gooboooobgoo

OO0O0O00ooOoO python OOCOOOO0OODOOOOO0OODODOOOOUOODDOOOOOOOO
sys.pathJ000000000000O000 _main__000000O0OOODODOO

0000000000000 zpOODOOUODOOODDOOODOODOODOODO sys.pathOOO
Ub0o00odl _main__.py 00000 _main__ 00000000000 OOODO

00000 25000:0000000 _main_.pydO0000O00O0O0O0O0OO0OOO zipODOOOOO
OO0 PythonODOODODOOOOOOODO

gooobobbooobbbooobbbooobbby -—s00bbb0o00bb sys.argv(01 0000
oo(™mOOO0ODOOO0DO0O0O0D sys.pathO00OO0OO0ODOOODOO

Ooo:

tut-invoking

112 0000000

-2

-h

——help

gobooboobbobobooboobbooboo

1.1.

gooboooo 5
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-V

00000 25000: --helpOO

——version

Python 0O O0O0O0O00000000000O0O0O0O00O0O0O:

Python 2.5.1

0oOoOoOo25000: ——versionOO

113 000000000

-b
Issue a warning when comparing unicode with bytearray. Issue an error when the option is given
twice (—bb).
Note that, unlike the corresponding Python 3.x flag, this will not emit warnings for comparisons between
str and unicode. Instead, the str instance will be implicitly decoded to unicode and Unicode
comparison used.
ooooo2e6000.

-B
Python O import 0 0 00 0OO0OO0ODOO0O .pycO .pyo 000000 O0ODODOOOOOO
PYTHONDONTWRITEBYTECODE OO UOUOOOOOOOOOOO
goooo2e6000.

-d
0ooo0oooo0oU00ooDooU0U0U0ooDoO@EUoOoOoUUO0OoOoOoDU0UODOoOOOoDUUOOoDoOOOO
0000000)d PYTHONDEBUGO O OOOOODOODO

-E
00 PYTHONx JUODDODODOOOODODODOOODO PYTHONPATH 0 PYTHONHOME OO OOO
ooooo22000.

-i
00o0o0oO0ooOoOoDOO0OODODOODODOO0ODDO -cOODOOOOOODOODODODOO sys.stdinOOOO
Joooooooooooobobbobobbbobobobodddddoooooooooooooboobon
0000 PYTHONSTARTUP OO UOOUOOOOOOOOO
Joooooooooooooboboboboboobobobodddddoooooooooooooon
O00Q00O0OQ0OOObO pPYTHONINSPECTOODOOODODODODOO

-0
0000000000000 O0000D00O0O0 (bytecodeyDOOODOOOOO .pycOO .pyoO
Joooogd pyrHONOPTIMIZE OO OUOOOOOOO

6 010 0000000ooon
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-00
-o00000O0O0O00O0oOoOOO00OoOO0o0OoOOOoOoooOOOoODoOO

-Q <arg>
O000ooO0o0oooo0o0 100000000000
old int/int0d long/long 00000 intd longODOOOOO (DOOOO)
new OO0O0O0OOOO int/intd long/long 0000 floatD 00000
warn 00000000 int/intO long/long 000000000000
warnall O0O0O0O0O0OOOOOOOOOOOOOO0OO0OOOOOOOOOO
go:
Tools/scripts/fixdiv.py warnall 0OO0OO00OO.
PEP 238 — Changing the division operator

-R
0000000000000 0000000000Odatetime 0000000 _hash__() 00000
000000000 000”00 000 000000 DooOd pythonODOOOODOODOOOOOO
O0000Python 0O OO0OOO0DOO0OOO0OOOOODOOOOOO
00o0ooo0oooooooooooooooo0o om)0dooooooooooooooad
0000000 (denial-of-service) 00 000000000000 DOODOODOO http://www.ocert.org/
advisories/ocert-2011-003.html O OO0 OO00OOCOOO
0000000000000 0000000000000000 PythonOODOODOOOOODOODOO
0000 @oooO 32-bhitd 64-bit0 00000000 00000000000 DOOOO0OOOOO
0000o0O000ooO000oo0O00o0ooO000oOoO000oOoO0o0o0ooD0O0
PYTHONHASHSEED OO UOOOODODODODO
00000 268000.

-s
user site-packages directory U sys.pathO00O00O00OO0
oo0ooo26000.
go:
PEP 370 — Per user site-packages directory

-S
site000000000O0DOOOOOOOO0DOOODOOOOOOOODOODOOOOO sys.pathO
goooooood

11. 00O00OO00OOd 7


https://www.python.org/dev/peps/pep-0238
http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370
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-t
J000o0oooooooooobobobooOooOoooOo0o0000000d00ooooooooooooobDon
0000000000000 000000000 20000 (-tt)0D0d0ooooooaa

-u
stdin, stdout, stderr 0 0 0D 0000000000000 ODOOOOO0ODOOOODOO stdin, stdout, stderr
dooooooooooono
file.readlines () O bltin-file-objects (for line in sys.stdin) 00000000000
0000000000000 0000000000D000000000 while 1: OOOO00OO
file.readline () OO OO
PYTHONUNBUFFERED OO OOOOOOOO

-v
ddoooOoOo0o0dddoooObd0dooD (o000 oooobooooOoOoOo)yooooooa
000000000 o0o0000o0ooO0 0dooooooonD (-vww)dOOODOOOOODOOOO
000000000000 0000000O0b0000b0000o0oO0b0000oo0ooO00oOoOoooboOoOoon
0000000000000 D0DO PYTHONVERBOSE DO O ODODOODODOODO

-W arg

00000 PythonOODODOOOO0O0ODDOODOOOO0O0O0DDODO sys.stderr 000000000
gboooooobooboboboooog:

file:line: category: message

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
gbooooooooboboboboooog

000 -wDhODOODOOOOODOOOODOODODODODODOD 10b0000DbO00bOO0obDOooOooboOoDo
gooooboobobooboboooboobbooobooboobo wOobhOOoOobOoOoDOOo
(oooobO0obUoboUooOobOOobOOobDUObOobUobOoOobOOobOOobODOobDOobDOobDOoD)Ho

Python 2.7 0 0 0 DeprecationWarningOOOOOOOOOOOOOOOODOOODOD -wdOO
Joooooooooooobobobooooon

OO0 PythonOOOOOOO0OO0OO warningsO0O0O0O0O00O0O0O0O0O0O0O0OOOOOOOOO

oooooobooooooooooooobooOooobo@oOooboOooooboobooOo)booooooobooo
oooo

ignore OOOOOOOOOODO
default OO0O0O0OO0O0O0OOOOO@ODOOOODO1000000O00O0)OO0OOOO

all OOO0OO0OOOOOOOOOOO(@OOOOOOOOOOOOOOOOOOOOOOOOO0OO0
0000o0o0o0o0oooooooooooooono)o

module O00O0OO0OO0O00O0O0O0O0O0OO0OOCOOODOOO

once UOOO0OO0OOO0OCOOO0OOOOOOOOOOOO

010 0000000000
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-X

error OO0O0OO0O0OO0O0O0O0OO0O0OOO0O0OOO0OOOOO

gobooboobbooboob:

action:message:category:module:line

Oo0dbOacion000O00O0OOCOOOCOOCOOOOCOOOOOOOOOOCOOCOOOCDOOCOO
ooobooooooooobboooooobobbOooooooooobDbOooDooobooDbDbOoooobooOD
message 0D 000000000 OCOOCOOO0OO0ODOOOOOOOOO0OODOOCOOOOODOO
category U0 0O UOD0O0O0OO0OO0O0OO0OOOOOOO0OOOOOOOOOOOOODOODOO0OO category
coboooooobooooobooboooobOobodoboboobooooobooboooooooboOonboOon
00000000000 000C00D0000DO00000000 module0OODOOOODOM@OOO
O (fully-qualified) 0) 000000000000 OCOCOOO0O0O0OOOOCOOOOOODOOOOOO
line0 000000000 OOOO0OOOOODOOOOODOOOODODOOOODODOOOODODOOO

goe:
warnings-0000000
PEP 230 — Warning framework

PYTHONWARNINGS

UnixO0O0O0OO0O #!emd 00000000000 O0O0CO0O0OOOOOOOOODOOODOSOOO
gbooooooboobobon

Warn about Python 3.x possible incompatibilities by emitting a DeprecationWarning for features that

are removed or significantly changed in Python 3 and can’t be detected using static code analysis.
O00oo26000.

See /howto/pyporting for more details.

114 000000000000

Jython 0O OOO0O0O0O0O0O0OOO

OO0OCOCOOOCOOOOO0OO0Owmicode00O0OO0OOOOOOOOOOOOOOOO0OOO0OOOOOOO
ocoooooooobobooooooooboooboboooobooboboooOoOoDOoDOoDOoDbOon
ooobooo .pycObOOOO0OO0OOOOODOCOCOOOOOOODOOOOOOOOOOOOOOOO
OO00OOOOODOOO0OOwmicodeO00O0O0OOOOOOODDODO

from __ future_ import unicode_literals

obo0 future__ 0000000000

1.1.

gooboooo 9


https://www.python.org/dev/peps/pep-0230
http://www.jython.org/
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-X
OO0 PythonOOOOOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O

1.2 0000

OooooooOo PythonO0 00000000000 O0O0O0 -EODODOOOOOOODOOOOOOOOOOO
gobooobooooooooobo0oobobooobooooooOoOooOooOooOoobboOoobooOoo

PYTHONHOME
OO Python 0 ODOODODODOODODUODOOOCOOODOODODOOO prefix/lib/
pythonversionl exec_prefix/lib/pythonversion000000000000O0 prefix
O execprefixO00000000D00OO0OOO0OOO0ODOOODOOOOOOO /usxr/localOOD

PYTHONHOME D 10000000000000000D0D0O000O0O prefixO exec.prefixO0
000000 0b0ob00o0b00obO0b00O0b0o0bO00O0PYTHONHOME O prefix:exec_prefix
O00oooooooo

PYTHONPATH
gogooooooooboobobbobobobooodoooogobobboobobbbbbboboo0ooogo
PATHOOOUOO os.pathsep (UnixOOOOOO WindowsOOOOOODO)O0OOOOO 1000
gobooboobboobooobooboobbooboboobbooboo

0000000000000 0 PYTHONPATHOOODOOODOUOOO Python OO ODODO (DODOOOO
000000000000 0)000 zpdDOODDODODOOQOODOODODOOOOODOOOOOOO zip
0000000 mport 00000000000

000000000000 00000000000000 prefix/lib/pythonversion0000
O00 @0 pyrHONHOME OODOOOODOOOO)00O0 OD PYTHONPATHOOODOOOOO

oo ooooodoooobboyg obbbbooooooobbbooooobDbbbboooo
PYTHONPATH O OUOOODOOOOOCOOCDOOO PythonOODDOOODO sys.path 00000
gobogboooboo

PYTHONSTARTUP
gobooboobbooboobooobooboooboobbooboboobboobbooboo
O00000ooOo pPythonODO0O0O0O00ODOOOCOOOOO0O0OODOODOOOOOODODOODOOOOO
OO0000OCO000DOOO000ooOoU00ooC00ooOUUooooO00 mportd0ooooon
goboooboooboboobbuooobooobboobboobbuoobDbUoOnD sys.pst
Osys.ps20000000C000O0COO0OCOOOOOOO

PYTHONY2K
oooooooooOoOoOOOO0OOO0OO0ODtimeOOOOOOOOOOOOOOOOODO40000O
go0o0OO0O00O00O0000000000ooooo20000 time 0000000000 O0O00OO
cooooooooooooooo

PYTHONOPTIMIZE
coooooooooooooobooooo -oobooOoooOoOoOoOoOOoOoOoOOoOoOoOoOobOoOoOooon

10 010 0000000000
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00 -obooooOoooOoobooooooooo

PYTHONDEBUG
cooooooooobobooobbodoon -guoboooobooooooooooooooooooon
OO0 -d0000bOo0oobooooooboooon

PYTHONINSPECT
coooboooooboooooooobooboboo —s00bo0oooo0oooooooonon

00000 PythonOODOOO os.environ 000000000000 CODOO0O00OOOOOOOO
coooboooooooooooono

PYTHONUNBUFFERED
gobooboobbooboobbo0 wdobboooboobboobboob

PYTHONVERBOSE
gooboobbooboooboobbo —vOhoobobooboooboobbooboooboo
Ul —vobobobooooooooooobg

PYTHONCASEOK
O0000D0O00O000O0O0OoO PythonD import O0OODO/OO0O00O00OOODOOO DOOO
Windows, OS X, OS/2,RiscOSO00000OO0OO

PYTHONDONTWRITEBYTECODE
00000000000 00DC0dPythonOOOOODOOOOO import00O .pyc, .pyoOOOOO
goboobodbb -BObbOooboobboboboobo

ooooo2e6000.

PYTHONHASHSEED
00000 randomJO000000O0 -RO0O0OOOOCOODOOOOCODOOODO:OO0O0O strdbytes
o000 datetime DO O0O0O0OO0OOOOCOOCOOODOOODOOO

PYTHONHASHSEED 000000000000 OO0OOO0OOO0OOOOOOODOOOO hash)DOO
gboooooooooogo

gooooooooboobobbobobbobboooooooooooboobobobbbobbbboboooooogo
Python OO0 OO0OO0OO0OO0OO00OO0O0O0O0O00OO0O00OOOOOOOOO

000 [0,4294967295] 000 0000000000000 OO0O0OOOOOODOODOOODODOOO
gbooooooooboboboon

ooooo 268000.

PYTHONIOENCODING
stdin/stdout/stderr 0 O O O 0 0O O OO OODODDODOOOODODODDOODODQDOD®O
encodingname:errorhandler O 0O 0O :errorhandler OO O OOOOODODODO str.
encode () DODOODOODOODODO

O00oo26000.

1.2. 0000 11
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PYTHONNOUSERSITE
OO000000O00D0O00DUOO0DOOd PythonO OO0 site-packages OOODOOQO O sys.
path0OOOOOOO

ooooo2e6000.
goe:
PEP 370 — Per user site-packages directory

PYTHONUSERBASE
user base directory UUOUODODOOOODOO python setup.py install —--user U0
user site-packages directory O Distutils installation paths 0 0 0 00O 0000000
aog

Oo00oo26000.
go:
PEP 370 — Per user site-packages directory

PYTHONEXECUTABLE
O00000000000000 sys.argv([0] 00COOOOOCOOOOO0OOOOODOOOOO
gOo0O0O0O0OO0oOO0oO0OO0oO0O0OMacOSXOOOoOoooood

PYTHONWARNINGS
oo wbooboobobooboooboobooobooboboo -whbhoobboob oo
gooo

PYTHONHTTPSVERIFY
0000000 obUobUOobU0ODbUOoDbD0ODbD sslUODODODUODDUODODODbDODbDODOO ssl.
_https.verify certificates () O enable=False000000O0O0OOOOOOOOOO0O0O
ooo

000 ssl._https_verify.certificates () UO0O0O0OOOOOOOOO

ooooo27.12000.

1.21 000000000
000000000 --with-pydebugOOOOOO0O0OO0OO0OO0ODOOODOOODOOOODOOOO Python
goboobogoog

PYTHONTHREADDEBUG
00000000 Python DO OO0OOO0OOOOOODOOOOO

OO000026000:000000000 THREADDERUGUOOOOOOOOO

PYTHONDUMPREF'S
0000000 0d PythonOOODOOUODOODDOODOUODOOODDOOODOODODODOODODOOO

12 010 0000000000


https://www.python.org/dev/peps/pep-0370
https://www.python.org/dev/peps/pep-0370
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oooooooooooon

PYTHONMALLOCSTATS
O0000000PytheonOOODODOOODOOOOOOOOODOOOOODOOOODOOODODOOOOO
oooobooooooooobobooboboooo

PYTHONSHOWALLOCCOUNT
If set and Python was compiled with COUNT_ALLOCS defined, Python will dump allocations counts into

stderr on shutdown.
O0o0ooo27.15000.

PYTHONSHOWREFCOUNT
If set, Python will print the total reference count when the program finishes or after each statement in the

interactive interpreter.

ooooo 27.15000.

1.2. 0000 13






15

020

Unix OOODOOO0OO0O00O PythonO OO

21 00000000 PythonOOOOOoOOOoOooOO

2.1.1 Linux

00000 LnuxO0OOODODOOOOOCOO PythonODOODOODOOOOOODODDOODOOODOODODOOO
goooooboobboobooboobobooboobDbooboobbooboobbooboobo
gopDoOOooooOoOoOo pythonOOOOOOOOODOOOODOOODOOOOODOO

Python 0000000000000 D000000O0O0OOO00O0O0O0OOOO0O0O0000O00000O0O
oobooobooooooOooooboOoobooooooOooOoooDog:

gd:
https://www.debian.org/doc/manuals/maint-guide/first.en.html Debian 00 0 0 00O
https://en.opensuse.org/Portal:Packaging OpenSuse 00O OO0

https://docs.fedoraproject.org/en-US/Fedora_Draft_ Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
FedoraOOOOOO

http://www.slackbook.org/html/package-management-making-packages.html Slackware 0 000 00O

2.1.2 FreeBSD O OpenBSD

* FreeBSDOOOOO Python 0O OOOOOO0OO0OO0O0OOOO0DOOOOODODO:

pkg install python3

* OpenBSDOOOODO PythonDOODOODOODODOOODOODOODOOODODO:

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your.

—architecture here>/python-<version>.tgz



https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
https://docs.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
http://www.slackbook.org/html/package-management-making-packages.html
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0000138600000 Python25.1000000000000000:

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSW OO Python 0000000000000 PythonOODDOOOOODODOOOODODODODODDO
gboobodobdbodle.g pkgutil -i python27.

2.2 Python OO OO

Cpython 0O O O0OUOODOUOOOOOCOUOOCOCOOODODOD ODDOOODOOODODOUODOOUODDOOODDODOODODOO
000000ooooooooooooooo 0000 00000oooooo@uooooooooooon
00oooooooooooooon)

gogbooboooboooboboobo

./configure
make

make install

configure ] 00000000 UnixOOOOOOOOOOOOOOOO PythonOOOOOOOOOODODO
0O READMEOOOO0OO0000000O0

O00: make install 0 pythonOOOOCOOOOOOOOOOOOOOOUOUOOOOOOOOO
make install O0O0OD0ODO execprefix/bin/pythonversionO0000O0O0O0O0OOO make
altinstall O0OOOOOOO

23 PythonOOOOoOooooooO

0000000000000 0000000000000; prefix (${prefix}) 0 execprefix
(${exec,prefix})[||:||]DDDDDDDDDDDDDDGNUDDDDDDDDDDDDDDDD;D
0oDoooooooooooooo

000000000 LnuxdOOOOODOOODODQOODOO /usrd0OnO

16 020 UnixOOOODODOOOO PythonOOO



https://www.opencsw.org/
https://www.python.org/downloads/source/
https://docs.python.org/devguide/setup.html#getting-the-source-code
https://github.com/python/cpython/tree/2.7/README
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oooo/ooooon oOd

exec_prefix/bin/python gobooboobbooobd
prefix/lib/pythonversion, O0000O000OOo0oO0O0ooOoOo0oooOooDooOooooog
exec_prefix/1lib/

pythonversion

prefix/include/ Python 000 Python 00 O0O0O00O000DO include D0O0O0O0O

pythonversion, exec.prefix/ | 0000000000 O0ODOOOOOOO
include/pythonversion
~/.pythonrc.py gdodoooooououooooooooooboobouoooo
o0o000ob0obO0o0obOo0obO0obDOoOobobobobobOoooo
gboooooooogoogo

24 000

PythonOOOOOCO UnixOOOOOOOOOOOODOOOOOCOOOOOOOODOOOODOOODOOOO

$ chmod +x script

000 shebang 0000000000000 0O0OO0O0ODOOOOODOOOOO

#!/usr/bin/env python

OO0 PATHOOODO PythonOODOOOOO0OOOO0D0O000DD00OO0 UnixOD envOOOOOOODOOO
00000000000000 /usr/bin/python00000000O00O0O0O0O0COOODOOOOOO
ooo

00000000 PythonOOODOOOOOOOOO subprocessO0O00O0O0OOOODODOOODOO

2500000 IDE

Python 0O OOOO0O0O0O0O0O0O0O0O0O0O0 IDEOOOOOOOOOOCOOOCOOOOOIDEOOOOOOO
000000000000o0o00o00 PEP8O0O0O0OOOOOOODOO

000000000000 Python Editors O Integrated Development Environments 0 00000000

24. 00O 17



https://www.python.org/dev/peps/pep-0008
https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments
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0 30

Windows O Python 0O OO

0000000000 Python O Microsoft Windows 00 000000000000 WindowsOOOGOGOO
oooooooooooooooooooooo

3.1 PythonOOOGOGOGOQO

00000 UnixOOOOOOOOOOOOOOWindowsO Python OO OO0 0O0O0OOCOOOOOOODOO
Python OO O OO0OOUOOOOOCPython D000 ODOOOODOCODOOOODOODOD WindowsOOOQOOO
MSIOoOoOoO)yo oooo oooooogooo

Python 0O O OOO0O0O0O0O0O0O0O0O0O0O0O0OOOODOOOOODOOOOOOOOOO (00oO0oOooOoooOoo
oooooo)ooooooooooooooooooooooooooooooooooooOoooooon
PEP110000000O0O0OOO

* DOS O Windows 3.x 0 Python2.00000000000Python2.1000000000000000O
gboooooogo

25000 Python O Windows 95,98, MEO O OO OO (DOCOOO0OO0OOODOOOOOOOOOO
O000Uoooooo)o python26 (0 00D00OCOO0O0OODO)OOOODODOOSOOOODOOOO
O0OO0OO0OCOOO0O0O00 WindowsNTOOOOOOOOOOOOOODOO

e Windows CEOOOO0O0O0O0O0O0O0O0O0O0OO

e CyewinOODODODODOO PythonOOODODDOOOOOOOOOOOOODODODOAO (cf. Cygwin package

source, Maintainer releases)

0000000000000000000000000000000000000000 Python for Windows
(andDOS) 00000000 OO

goe:
Python on XP 7 Minutes to "Hello World!”” by Richard Dooling, 2006

Installing on Windows in ”Dive into Python: Python from novice to pro” by Mark Pilgrim, 2004, ISBN 1-
59059-356-1


https://www.python.org/download/releases/
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/download/windows/
https://www.python.org/download/windows/
http://dooling.com/index.php/2006/03/14/python-on-xp-7-minutes-to-hello-world/
http://www.diveintopython.net/installing_python/windows.html
http://www.diveintopython.net/
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For Windows users in "Installing Python” in ”A Byte of Python” by Swaroop C H, 2003

32 000000

000 CPython 000D DDO0000O0O0O0O0ODONDNDOO0OOOOOONONONONONDNONOOOOOOOO
0000000000000000000:

ActivePython 0000000000000000000000000O000 PyWin32

Enthought Python Distribution (PyWin3200O0O)000000000000000O0OO0O0O PythonOO
godooooooooooobobon

o0ooooO0oooO0oo0oO0ODOo0o0oo0OO0 pythonOOOOOOOOOCOOOOOOOCODOOOOOOOO
ooo

3.3 PythonO OO OO

Python 0000000000000 O0O0O0O0O0O0O0O0O0OOOOOOOOOOODOOOOOD

331 00:0000000

Windows 0000000000000 O00O0O00O00OO0OO0O0OO0O0O0O0COO @OOOO0OO XpPOOO
gooooooooooooo)oooooooo (ooooooooooooo >ooooooooroo
oooo0)ooooooooobooooOOoo0ooooooooooOoOo0oooooooooooooaoon
ooboooooog

gooboobobooooo:
gooooood -00b00 0000 0000

gogoooooobobobboobooooooooooooobooobbbbbbooooooobobobobobbbboo
goobO0ob0obO0oooOooo@oboooo)yoooooo

ggbobooboobbooboobbd0 set00gboooboOoob:

set PYTHONPATH=%$PYTHONPATH%;C:\My_python_1lib

000000000000 00000000DbO000 autoexec.bat DO00OOOOOO0OOOCOODO
msconfigOOOOOOCOODOOODO GUIDODO

gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
ooboooooogn:

echo %PATHS%

00000000000d set /200000000

20 0 3 0 Windows 0 Python 0 00O



http://python.swaroopch.com/installation.html#installation-on-windows
http://python.swaroopch.com/
https://www.activestate.com/activepython/
https://www.enthought.com/products/epd/
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gde:
https://support.microsoft.com/kb/100843 Windows NT O O 000
https://support.microsoft.com/kb/310519 Windows XP O OO OO O OO OO0

https://www.chem.gla.ac.uk/~louis/software/fag/q1.html Setting Environment variables, Louis J. Farrugia

332 PythonO O OoOooooooQg

00000000oooooooOOO Pythoninterpreter ] D 00000 0OODOOOOOOODOSOOOO
000 PythonOODOOOOODOOOOOOODOODOOD sPATHSDDOOOD Python OO OODOOODO
gobooooboobobooobooboobobooboobbooboobobooboobbooboobo
00000oo0oooogoo(@oo 20000000 WindowsOOOOOOODOOOOOO):

C:\WINDOWS\system32; C:\WINDOWS; C:\Python25

00000ooogddpythonO0OOOOOD0ODO PythonOODOODODOODOODOOOOOODODODODO
goooboobooooboobooooboobobooobob bbb oboboboboobOoboo
ogo

333 00000oon

Python 000000000 O0 (O site-packages 10 00)0000000000000000000000
00000 PythonO C:\Python\OOOOOOOOOOOOODOOOO00000000O00OOOOOOO
C:\Python\Lib\ 0000000 D0O0000D0O00000O0 C:\Python\Lib\site-packages\ O
000000000000

0000 Windows sys.pathO0000O0OCOCOCODO:
e J0000O0COO0ODOCOOOOOOOOOOCOODOOOOOOOODOOODOOOO

s J0ODOUO0O PYyTHONPATHUOUDOUOUODDOODODOO OO bOObLOODbDbOOoOobOoobooboD
Windows 000000000 (c:\OD)OODODDODODODOOOUOOODODOOODODODODOOOODOODOODO
goboobogoboboobooobooboobboon

00O ™MOODODODODOOOOO” O HKEY_CURRENT_USER O HKEY_LOCAL_MACHINE O OO
\SOFTWARE\Python\PythonCore{version}\PythonPath 0O OO0OODO0O0OODOOODDOO
oooooboboboobobbboooodddooooooooooboboobbbbbboboooo
0000 sys.path00O000000(@QOODOOOOODOOOO HKLMOOOOODODOOOO
HKCUOOOODOO)

e PYTHONHOME 00 O000ODO0O0OOOOO "Python Home” 0000000 O0OODOODOOODOO
"Python Home” 00000000 Python OO OODODOOOD0ODOO0OOO0OO” (Lib\os.py)O
000000 PythonhomeOOOOOODOOOOOODOOOOOODOOOOOODDO (Lib,plat-win,
O00)0 sys.path00000000000000000O00 corePythonpathDOODODOOOOOO
OO PythonPathOOOOOOOODO

3.3. Python O OO QOO 21



https://support.microsoft.com/kb/100843
https://support.microsoft.com/kb/310519
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html
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e PythonHome 00000000000 PYTHONPATHOOOOOOOOOOOOOOOODODODODOOO
000000000000 0000DO00O0000OO0O (@: .\Lib;.\plat-win O0)O

gobooooooon:

e python.exeOOOOOO PythonOODOODOOOODO exeDOOOODOOOODODODO (DODOOOO
000000000 PChuildO 0000000000000 O)corepath0000000000O00O0O
corepath 000000 0OOOO0ODOCOODODOOOD ~applicationpaths” 0000000 OODOO

* Python OO0 exeJOOO (OODODODOOOODOOOO0OOOOOCOMOOOODOODOOODODO
0)OOOOoOOoOOoOOoOOoOOOO000 "PythonHome” OO0 O0O0O0000O000O0O0OO corepath0 000
O0O0OO0OCOOOOOOODO0ODOO mapplicationpaths” OO0 0OOOOOOOO

e Python 0 Pythonhome 000000000000 O000O000O00O0OCODOCOO (O: freezeOD0ODO
exe, 000000000000 OOOO0O0OO)OOOOOOOOO0OO0DOOOOO0DOOOO0OBDOO

334 0000000000

PythonO0O OO0 (.py 000000000 00)0000000 python.exeOOODOOOOOOOOO
goooooooooooaeuloooooooooooocoOoooooooooOoooooobobOooooon
oboooo0oDOD .pywdODODOOOOOODODODOOOD pythonw.exeOOOOOOODO
od00oo0O0 eooOo0co0o0ooooobooO0 pythonODO0O0O00O0DOOOCOOOOODOOOOOOODODO)
pythonw.exeUUO0O0O0O0O0OUOO0O0OO0O0O0O0DOOO

000 .py00000O0O pythonw.exe 00D 0000000000 0OO00OOOODOODOO @OODOODO
oo):

l.oooooooooooooboo

2. .py000000O0O0O0O0OOOOOOOOOOOOO:

assoc .py=Python.File

3.000 PythonOOOOODOOODOOODODOOOODODOOODO:

ftype Python.File=C:\Path\to\pythonw.exe "%1" %=*

3400000000

Python 000000000000 O0O0O0OOODODDO WindowsOOOOOOOOOOOOOOOOOOO
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gooooo

Windows 000000000 OOO mswin-specific-services OO0 O0O0O0OOO0O

22 0 3 0 Windows 0 Python 0 00O
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3.4.1 PyWin32

Mark Hommond OO OO0 00000 PyWin320OOOOOO0O0O WindowsOOOOOOODOOOOOOO
gooboboboooooobooboboboboooooooo:

e Component Object Model (COM)

Win32 APIO OO0

ooooo
e JOODOOO
e Microsoft Foundation Classes  MFC) DD OO0 QO O0OOOO0OO0O

PythonWin 0 PyWin32 0000000000000 MFCOOOOOOO0OOOOOOOOOOOOOOO
0o0o0oo0oooooooooo IbEOOO

go:
Win32 How Do I...7? by Tim Golden

Python and COM by David and Paul Boddie

3.4.2 Py2exe

Py2exe 0 distutils OO (extending-distutils 00 0)00 Python DD O O0O00 Windows DO O DOO0O0O
00 (».exeJO0OD)0ODDOO0O0OOOOOOODOOODOOOD PythonODOOOODOOOOODOOODO
o0ooU0o0oooUOoOoooOooooooo

3.4.3 WConio
Python 0000000000 000000O00 cursesO0 UnixO0OOOOOOOO0ODOOOOOOOODO
0000 Windows 000000000 Windows Console I/O for Python OO OO OO

WConio O Turbo-CO CcONIO.HOOOOOOOOOOOOOOOOOOOODOOOODODOOOOODOOOO
goboooooon

3.5 Windows 00 Python OO OO Oooon

Chython OO OOOOOOOOOOOOCOOOOOOOOOOCOOOD OOOOOOOODOOODOOOOO
goboooobooooooboooooo ooooooooooboooboboooon

O00 PythonOODOOOOUOOOODODOODOOOOO Microsoft Visual C++ 00000000000 O0OO
gboobobobooooboobobobobooooboobobobobobobbobobdn readme.txt O
goooobobo

3.5. Windows 00 PythonOOOOoooQ 23


https://pypi.org/project/pywin32
https://www.microsoft.com/com/
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
http://www.py2exe.org/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://docs.python.org/devguide/setup.html#getting-the-source-code
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oooooo | MSVCOOOOO | Visual StudioD O oo
pPC/VCe6/ 6.0 97

PC/VvS7.1/ | 7.1 2003

PC/vs8.0/ | 8.0 2005

PCbuild/ 9.0 2008

goooobOobOobooooOooOooOooDOobOobO0obOoo0obOU0oO0OobO0obD0oODOobOU0obOobobooooo
gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo

00D0O00000000000D000 PC/readme.txt 000000000000
0000000000000 building-on-windows 0000000000
go:

Python + Windows + distutils + SWIG + gcc MinGW  or ”Creating Python extensions in C/C++ with SWIG
and compiling them with MinGW gcc under Windows” or “Installing Python extension with distutils and

without Microsoft Visual C++” by Sbastien Sauvage, 2003

MingW — Python extensions by Trent Apted et al, 2007

36 0000000

Ooo:

Python Programming On Win32 “Help for Windows Programmers” by Mark Hammond and Andy Robinson,
O’Reilly Media, 2000, ISBN 1-56592-621-8

A Python for Windows Tutorial by Amanda Birmingham, 2004

24 0 3 0 Windows 0 Python 0 00O


http://sebsauvage.net/python/mingw.html
http://oldwiki.mingw.org/index.php/Python%20extensions
http://shop.oreilly.com/product/9781565926219.do
http://www.imladris.com/Scripts/PythonForWindows.html
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Macintosh O Python O 0O O

OO Bob Savage <bobsavage @mac.com>

MacOSXOOOOOOO Macintosh OO Python OO O OOO0OD0 UnixOOOOOOOOOO Python OO
gooboobobOooo IDECODDO0ODOD0ODOOobOO0bOobOobooooooDooDobOoboboo

MacOOOOOODODOOQO mac-specific-services 100000000

MacOSOOODOOOOOOO Mac OO Python O Unix 0 Windows 00O Python DO OO ODOOOOOO
0000o0oooooooo0ooooooOoooooooooOo0oooooOoOOo0oooooDoOOO
Python24 000000000000 MacOSOOO0O0O0O0O0ODOO0O23000000000000000
0000000000 htp//www.cwinl/~jack/macpython 00O O00O0O0ODO

4.1 MacPython OO OOOoOoOooO0O

Mac OS X 10.8 00 Apple 0000 Python2.7 000000000000 D0OOODOPython 0 Web O OO
(https://www.python.org) 00 OO OO0OCOO0O Python OO OODOODOOOOODOODOOOCOODOOODO
Intel0 CPUOOCOD PPCO CPUOOOOODDOOOOODO ™ OOO0ODOOODOO”00OO0O0OO0OO
ooooooo

gogbooboooboobobooboobbooboono:

e Applications JO0O00D0OO MacPython 2.700000000 PythonOODOOOOODODOO
O0D000D0D0000 IDLE; Finder OO Python 00O 0ODO0OO0DO0OOOOODOOOOOOOO
PythonLauncher; Python 000000000 0OCO0O0O0OO0OOOOOOO "Build Applet” 00 00O
goobogobo

e Python OO ODOOODOOOOODODO /Library/Frameworks/Python.framework 00O 0O
0000000000000 00000D000000000000 MacPythonODOOODOGOOOOO
00000000 300000000000000 PythonOOOOOOOOODOOODOOODOOO
/ust/local/bin/ OO OO OO0OOO

Apple 0 000000 Python 0 /System/Library/Frameworks/Python.framework O /usr/
bin/python 0000000000000 OD0OODOOOODO Appled000OD0O0OOODOO Apple O
oooooooooO0OODOO0O00000000000000000000D0000 pythonorg0O0O0OO


mailto:bobsavage@mac.com
http://www.cwi.nl/~jack/macpython
https://www.python.org
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000000 PythonOOOOOOD0O0DDDO0O0O0ODODOO0O0OOO0000O0O0O0200 PythonOOOOO
oooooooooooOoooooooOobooOoO0oO pythonOOOCOOOOO0OOOOOOOOOOOOOO
ooboooooog

IDLEOCO0ODOCO0OD0OCO0 PythonOOOOOOOOOOOOOOOODOOOODOOOO PythonODODO
goobooobooboboobooboboobooobobooboobDboobbobLbooboo

0000 UnixOOOOOOOOOO PythonOOOOOOOO00O UnixOOOOOO PythonOOOOODODO
oopoooboooobooooooooooon

411 Python OO OO ooooOOQO

MacOS X O Python OO OO OO OOOOOOOOOOOODOIDLEOOOOCOCOCODO IDEODOOOO IDE
oobooobooooooOoooobOoOoobooOooooon

OO0 Python D00 O0DOO0OOO0O0OO0O0OOOODDOOO Finder 000000000000 OOOO
0o00DO0O0000000000000 MacOSX OO vim0O emacs 000 UnixOOOOODO
0000000000000 000000 MacOOODODOODODOODOODDODODOBare Bones Soft-
ware (http://www.barebones.com/products/bbedit/index.html 0 0 0 ) 0 BBEdit 0 TextWrangler 00O
TextMate (https://macromates.com/) 0000000000000 Gvim (http://macvim.org) 0 Aquamacs
(http://aquamacs.org/) 00000000

000000oo0oo0o0o00000o0o000n /usr/local/binO0000O00000O0D0OOCOOOOOOO
gooogo

Finder 00000000000 OODODO2000000000:
* PythonLauncher OO0 O0OOO

e Finder 0000000000 PythonLauncher D0 000000 (D000 pyO0OO0O0OO0O0O0)O
coboobOooobooooooocooooboOobooOoboooboOoOoOoOoOoOobOooOoboboOobooOoon
PythonLauncher U 000000000000 O0O0OO0OO0DOO0DOOO0DOODOOOOOODOO
O00option000000000O0ODOOOODOOO0O0OOODOOODOODOOOOOOODODOOD
ooooooobboooobooooooooooobooooboooooboooon

412 GUIODODOOOOO0OO

00000000 PythonOOOOO0O0O00000000 MacOSXOOOOOOO:AqualOODOOODOODO
goooUoOoooUoo {@ooUoooooo Gulooo)oDoOooooUooUOoooUooDOoooooo
gbobobobobooboooboibodl pythonOD OO pythonw OO O4OOOOO

Python 2.7 000 python O pythonw OO O OODO

26 0 4 0 Macintosh O Python 00O O


http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
http://macvim.org
http://aquamacs.org/
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4.1.3 Configuration

OSX OO Python OO PYTHONPATH OO OODOODOODO UnixOOODOODODOOOOFinderDO OO
0000000000000 00000000000000000000 FinderDOOOO .profileld
.cshrce 000000000 7/.MacOSX/environment.plist 000000000000 ODOOOO
00000 Apple O Technical Document QA1067 0000000000

MacPython O Python D00 0000000000000 0O0OOODOOO0OO0O0 OO0 PythonODOOOOOO
oo oboboooooogo

4.2 IDE

MacPython OO0 00O IDLEOOODODOO OO O OO O https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/
indexhtml O IDLEOOOOOOOOODOOOOOOO

43 000 PythonOOOODOOOOOOOO

000 PythonOOOO0OO0O0ODDOO0ODODOOODOOOOOOOO:

«J0000UDO PythonOODO distutils 0000000000000 OOOOOODOOO (python
setup.py install)O

000000000 setuptools U0 0 pip 000000000 OOOOOOODOODOO https:
/lpip.pypa.io/ 0000000000

44 Mac OO GUIOODOOOOO

PythonO Mac OO GUIOODOOOOOOOOOOOOODOOOODODOOODODOO

PyobjC O MacOODODODODOOOOODO Apple O Objective-C/Cocoa0 000000 OCDO PythonO OO OO
00000PyObjCOOOO https://pythonhosted.org/pyobjc/ D000 OO

Python 000 GUIODOOODOOOOOOOOOOOOOOOO TkOOOOOO (https:/www.tcl.tk) O O O
0000 Tkinter OO0 TkO AquaI 0000000 OODO Appled OSXOOOOOOOOOOOO
000000 https://www.activestate.com 000 0000000000000 00OODO;00000000
oooooooooooo

wxPython 000 0000000000000 0D0OO0GUIODOOOOO00 MacOSXOOOOOOOOOD
000000000 0O0DoOOoOoDO htp://wwwwxpythonorg 0 OO OO0OOOO

PyO:0000000000O00000O0DOO0O0OGUIDO0OO0O00 MacOSXOOOOOOOODOOODO
00000000 https://riverbankcomputing.com/software/pyqt/intro 0 0 0 0 O O

4.2. IDE 27


https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/index.html
https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/index.html
https://pip.pypa.io/
https://pip.pypa.io/
https://pythonhosted.org/pyobjc/
https://www.tcl.tk
https://www.activestate.com
http://www.wxpython.org
https://riverbankcomputing.com/software/pyqt/intro
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45 Mac OO PythonOOOOOoOoooono

0000 MacPython2.7000 “Built Applet” OO0 0000000 CO0OO00O PythonOOOOOOOOO
MacOOOOOOODOOOODOOOOOOODOOOOOODOOODOODODODODOODODOOODOO
PythonOOOOOO0O0OO0O0O0O0O0O0000000000000000O0O

MacOOOOO PythonODODOOOOOODO0O00O0O00O0O0O0O0OOOD py2app 000 py2app 0000
00000000000000 http://undefined.org/python/#py2app 0 00 0 0O O

46 OO00OO0OO

MacPython 000000000 MacOO Python0O OO OOOOODOOOOOODOODOOOOOOO:
https://www.python.org/community/sigs/current/pythonmac-sig/
00000000000 MacPython wiki 0O :

https://wiki.python.org/moin/MacPython

28 0 4 0 Macintosh O Python 00O O


http://undefined.org/python/#py2app
https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython
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od A

HRERE

>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO
gbooooooboobobobooooooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

2to3 Python2x O 0000 Python3xOOOODDO0OOODOOOOOOOODOOOOOOOOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstract base class (000 00O O 0O) abstract-base-classes 0 duck-typing 000000000 hasattr ()
0000000000000 00000000 000000000000 0o0O0O0ooOoooOgd Python
O0DOO0DOO0O0O ABCsOO(collectionsOOOOOO)ODOOODOO (numbersO0OO0O0OO)
0000@GeO0000O0OO)OODOOOODO OOO0ODOOOODO eabcOOOOOODODOODDOO ABC
gobooboobooooo

argument OOO0O0OO0OOOO function(OOO method) 0000000 O00D0OOOODOOOOO

- JO0O0OOODO:000000DO0ODOUODOUODOODOODODO (O:name=)00 «+x000O
gbogoboooboobobobuoboboobobib complex () ODOOODOODOO 30 5000
goobooobo:

complex (real=3, imag=5)

complex (x+x{'real': 3, 'imag': 5})

e JO0O0:000000000O00O00OOOOOOOOOOOODOODOODOODODODODODODOD +=0O
000 iterable 000000000000 0O0O0OO0ODOOOOOOO 30500000000
oo:

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




Python Setup and Usage, 00 00O 2.7.17

coobobooobooooboooooooooooooooooooooooooooooooboOon
OC calsOOOOOOO0OO0ODOOOOOOOOODOOOOOOOODOCOOOOOODOOOOOOO0
oooobooooboboooooooooooooooooDoog

OOOO0OFAQO ODOOOOOOODOOODOODO?0O0C0COCCOOOO

attribute (00)O0OOOOCOOOOOOOODOOOOUOOOOOOOOOOOOOOOOODOOOOO

Oo0b0b0 o000 «OO0O0O0O0OOO0O0OO0OOODODO oaOOOOO0DOOO

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O

googon

bytes-like object (000000000 0) strO0bytearray 0 memoryview 00O 00O buffer protocol O

cooobooooboooooooooooooooboooobooobooooooOooooooooobboOooon
coobobooobooooboooooooooooooooooboooooooooooooobooon
coooboooobooooobooooooooooOoboOoOoOoboOoobooOooooOoOoOoOooOoboOoobOboOooon
ooo

bytecode (DOUOOUOO0O)PythonODOOODDOODOODOODOOUOOUDOOOUDOOUOODOOOOO

Python 000000 CPython DO D ODOOOOOOOODOOOOCOOOOOOODO .pycO .pyo
coooooooooOooooooDOoOoobDoOoboO0bo0oObDObOooOooOoOobOD (obooboobooo
00od0o0o0ooOo0o0oDOOo0oOoDOo0ooD)QooooUoodooUooDoooooooogoo
OO00OO0O0OOoOoOoOoOoOoOoOoOoOoOoO »0O0gg (virtual machine)’ 00000 0000 (intermediate
language)’ 00000000000 OOOCOO0ODOOODOOOOO PythonODOOOOODOOODODOO
Oo0O0OO0O0OOoO0OoOoOoO0OPythonOOOODOOOOOOOOOOOO

000000000000 disdopooo oooood

class (000)0DOO0OODOOOOOOODODOOOOOOUOOOOODOOOOOODOOOOOODOODOOOO

gobooboobbooboobooobooboobboo

classicclass (000000 O0O)object 00000 0ODO0OODOOOOUOOOOD DOOODODOO

(new-style class) 00 00000000 000000000 Python30O0ODOO0O0O0O0O

coercion (000)0DOOU0O20000000000000LD0ODO0DOOODODOUODOODOOOODOO

0000000000 b00Db00 int(3.15) 00000000000 300000 0O0ODOO 3+4.5
cooooobpoOoooooOoob @oobooooOoooboOoooo)o coobooooooboooo
OO00000C0O00D0OCOO000ODDOOOTypeError000000000OC 200000000000
00000000 coerce000O0OOODODO DOOO 3+44.50 operator.add(xcoerce (3,
4.5)) 000000000000 operator.add (3.0, 4.5 00000000ODOOOODOO
gboobo0oooobOoboboboUobooooboobDobOoUooooDOoDOobODOobDOobOo UD 3+4.500
0000000 float(3)+4.50000000000C000O00O00OODOOOODCOOO

complexnumber (000)00O00000O00000ODO0O0O0O0ODOOO0OOOOOOOOOOOOOOOO

coooooooboooooo (-10D0o0O0)bo0obooOoUboooUOoDboU0UobDbD igoooboOooo
OO0 jO000000OPythonODOOO0ODODOODOO0ODOODOUODOOODOOOOODODOODOOO
0j000000000000 3+13000 meth0OODOOO0OO0O0OO0O0OD0OO0DOOOO0O0OO cmathU
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
gobooboobooooo
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contextmanager (00000000 000)withOOOOOOO __enter__() 0 _exit__() 00000
0000000000000 0000000000PEP343 0000000000

CPython pythonorg 00000000 0OPython 00000000000 OODODOOO”CPython” OO
0000000000 JythonDO TIronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000U000O00U0OOO0OOUDN ewrapper 000000000 OOUOOOOOO
Ub00000b0b0bO0Db0 classmethod() O staticmethod () ODODO

0O0000000OO00oOo0oO0O0ooogooooOo0200000000DO00DOOOn:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
cooooboboobooobooooboooooobooooooa

descriptor (0O00DOOO0)0000 _get_—(),-set__(), 0000 _delete__() 00DOO0OOO0OOO
0000 (mew-style) OO0 O0O0O0O0O0OOO0 ODOOCOOO0OO0OODOOOOOOOOOOOOOOOOO
0000000 00DOo000ooooU00ooo0oooouooooOoooDoOog Ooao get,set,delete
0000 «bDOODODOD0 000000000 OOOOO bPOOOOOOODOPOOLOOODOOOOO
gooooOoOoOoOoOO0OO0O0O 000000000000 00000000000 PythonOOOOO
gboboooboobob oobobooboooboboobobobobobobobobDOobo oobo
gobgooboobbooboobooobooboobbooboobbooboobo

0000000000000 0000000 descripiors 0000000000

dictionary (00)00O00DD0O0O000O0O00ODO0O0OO0O0O0O0O _hash_() 00000 _eq__() 0000
0000000000000 0000000000 PerlD0O0D0O0OO (hash)yDOOOODODOOO

dictionary view (00 0)dict.viewkeys(),dict.viewvalues (), dict.viewitems () 0000
O00O0C0O0OO0Q0ODOOO (dictionary view) 0000000000000 0000O0OO0OOOOOOOO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
O list(dictview) OOOOD0O0OO dictviewsOOOOOOOOOO

docstring 000 000000000000 OD0OOOODO0OODOOOODO0OODOOOODOOODOOOOOOO
gbobooooobobOobobobooboooob0obobooo0obOobODbD _doc_OOOOODOO
gooboooboboooboooobooo:-bboooobboboobobooobbooobboo
gbooooogoboobooboo

duck-typing 00 0000000000000 00O0O0O000O00OO0OO00OO0O0O0O0OO0OOOOOOOOOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
goooboobodmogoobooobooboboboobobooobooboobbooobWooo
gooooooooobobooboobobbbboddddooooooobLb bbb oUUUUg o

31


https://www.python.org/dev/peps/pep-0343
https://www.python.org

Python Setup and Usage, 00 00O 2.7.17

0000000000 00000000000 type() O isinstance() DO0OO0O0O00O00OO
(toooooooooooboDo oooobO0Oo booooooooOOoOooOO0)ooooOoooOoDo
hasattr () OO0 FAFPODO0O0OO0OOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODOODODOODDOO0ODDOO0ODOOODODOODODOODOOOO
goooboboobobooooooboobooboboobboobooboboobbooobooobDoboo
Uo0b00bbo0obibo0D tryO0OD00O except OO ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoUoOoOoOoDOOL BYLOOOOOOOOoooooog

expression (0)0 00000000000 O0O0ODOODO (apieceofsyntax). 0000000000000
gobobooooboboboooobobooobo boboobobobobobobo0 Oobboobo
OODO0OOPythonOODOOOOOOODOUOOOOOODOODOODODOOD print0 i£f00000
OO00000000 (statement) OO0O0O00O0OOOO0DOOOODOOOO

extensionmodule (0OO0O00O00)CUOC++00000000O00O0OOPythond CAPITO OO O Python
gbooooooobooboboboooo

fileobject (DODODOOOO0OODOO)O0OO0O00D0D0OOOODOODOOO API(read() O write() 0000
ooooo0)0oooooOU0o0UUo0LODO0DO0U0U0000OO0OO0OoU0OODOOOODOODODOOODOOD
oo0o0o0o0O0O0O0O0O0O0O0O0OO0O0O0O0O0OOOOOOOOOOOOOOO (@QOOOOOOOO0OO0
00000000 bOO0o00oooO0o0oo0oOobOO)yODOoOoOoOoOoDODoOOoOoOoDobOOoOooDDODoOoOoOoooooao
file-like objects O streams 00000000

000000000000 3000000000:00000000000000000000OO0O
gboooooobooboboboboooboob0 oobooboobOob0obOob iooboboOoOoooDbDO
goboob oobuoopbooboobboobodbbU open() ODDOODOODDOO

file-like object file object 0O OO OO

finder 000000 loader 0000000000 findmodule() 0000000000 OODOOOODO
oooOoooocooOoODOODO PEP302000000000OO

floordivision 0000000000000 00O00OOfoordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionO0 OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP238000000000OO0

00 (o)oooOooOoDOoO0ooUOOUODbDObOOo0OCUObOOoOooOUODUbOD ODODOODRUODOOD
O000000000000000000000 000000000function0000000000O

_future.. 0U0O0O0OO0OO0OOOO0OOOUOOOOOOOOODOOOOUOOUOOOOOOOOOOOOO
ooooooobooobooooobo 117400000 2000000000000000O0O0O0O0O0OO

from _ future  import division

O0O0O0 0D0OO0O0D (true division) 00000 0O0OCDO 11/40 2.75000000000
_future__ 000000 mport 0000000000 DOODODOOOUOOODOOOOODODO
goboobobooboobobooobooboobboon
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>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (000000000 0)0000000000000O000O0O0OOODOOOOPython
gboboooooooboobobobobooooooooobobobobobobooooooooDo
gobgobogo

generator A function which returns an iterator. It looks like a normal function except that it contains yield
statements for producing a series of values usable in a for-loop or that can be retrieved one at a time with
the next () function. Each yield temporarily suspends processing, remembering the location execution
state (including local variables and pending try-statements). When the generator resumes, it picks up where

it left off (in contrast to functions which start fresh on every invocation).

generator expression (000000 0)000000O0000O0O0O0OO0ODO0OOO0OOOOOOOOOO for
0000000000000 if000000000000000000000O000O0000O000
ooooooooooooo:

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

GIL  global interpreter lock D0 00000000

globalinterpreterlock (0000000000000 O)CPyhon 00D 000000 OODODOOOOO
Python 0000000 (bytecodey 00D ODDOOOO0OO0OODOOOOOODOOOOOOOOOOOO
0000 (dict0D00O0OO00OO0ODODOOO)DODODOODOOOOOOOODOODOODOOODOOOO0
O0O00ooooooo CpythonODOOODOOODOOOOODOOOOOODOODOOOODOOOOO
ooboobooboboobooboboobooboboooboobDbooDboobbooobooboo
googad

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooo GILOooooooooooogoooooogoorvooooooooo GglILoooog
oooon

000000000000 007”00000000@00000000000000000000O)0O
gboooooooooboboboboboooboobooboobobobobobobooooooooDo
goobooboobbooboobbooobooboooboobboboboobbobobooboo
goooooooooo

hashable (00000 O0)000000 00000 O0ODOO0D0OO0OOOO0OOCOOODOOOOOOOOOOO
(-chash__() OOODOOOH)ODOOOOOODDOOOOOOO (ccegq-() 0 cccmp__() OOODO
00)OoOoOooOOoOO oDUOooOOooOooOooOooOooOooOooDODOoDOooDOooDOooooooDoon
oood

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbooooooboobobobooooon

Python 000000000000 COODO0OOODOOOODO0OOODOODOOOODOOOO
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O{@oooooooo)obooooooooooooooOooooOooOoOoooOoOoOoOooooboOon
ooooooooooooOooO0oOooOoo0oOooOoboO0oooOoooooOoOoOoDOoOoOo @oooOono)ynoo
oooD id() ooooogoo

IDLE Python OO OO OO0 (Integrated DeveLopment Environment) 0 0 O IDLE O Python 0000000

gobooboobbooboobboobuoobboobooobo

immutable (COO0OU0O0)0000000OO0O0OUOO0OOUOOOOOOOODOOOOOUOOOOOO

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
goooboboobooboooboobbooboboobboobooboobboOooboobDoboo
gooboobooobobooboobbooboobbooboobbooboobbooboo

integer division (000O0)00000000000O0OO0OO0OOOOOOO 11/400000 2.75000

02000000000000000 (floordivision) 00000000 0000000000 00O0OO
ooo@oooooooOoooon0)boo0ooooooOo oODOO0O00000000 (fleat OO
O00)0OODOOOOOO0 000000000000 000000 (BOO4 (coerciony00)d 0000
ooooooooooooooooooooOoOOcOOOoO0 ObOobooooooooooooooo /7
oooo ,/00000C0C0OCOOOCOOCDOOODOODODO _fuwre._O0OOOOOODOOO

importing 00000000 PythonOODOODOOOODOOD PythonOOODODOODOOOODOODOODO

importer 00000000000 D0O0OO0ODOOOO finderO loader 000000000000O00O0O

interactive (0O00)Python0OODOO0OOOOO0OODOODOODOOOOOODOODOODOODODOOO

goboobbooboobboobboobbU0 pythonOdoboooboobooobOoOoLO
(COOU0DOoOoOUODOODOUOOoO PythonDOOOUODOODOOODOOOOOOODOODOOCOO)
gooooooooobobobobooooogooooooooobooboobobobbbbboooboooooooo
(help(x) ODOOOODOOOOO)ODOOODOOODOOOO

interpreted Python 00 0000000000000 O00O0OOOODOOOOOOOOOO(@MOOOOO

oooooooooooooooooooooboo)0oooooObooO0O0oOooooooOoOO0ob0ObOO0on
coooooooboooooboooooooooooboOoOoobooOoobooOooooOoOoOoOooOoOoobboOoon
ooooooooobooooooooooooobobooooooooooooobooooooOooDbbOooon
OoOOOOOOOOOOOOOObOOOOOOO0Ogg (gnteractiveyDO0OOOOOOOO

iterable (000000000 O0)00000000O00O0O0OOO0O0OO0OOO0OO0OOOOOOOOOOOOOO

(list,str,tuple0000)000CODOOO0OODO dictO fileODOOOOODOOODOODODO
00 0000 _diter_() O _getitem_ () J0O0O0O0O0OO0OOO0OO0OODOOOOODOOOOO
000O00000000oooD for00OOCOO0OOOUUOOUOODODOODDO (DOU:0OD000O0OOOOOO
00000o0ooD0oooooooDoooooO)yDoooooOod (zip(),map(),..) 000000
O000O00000oooooOoO0OO0O0Odd iter() O0DO0O0O0DOOODODO ODODODOOOOOOOO
000000000 oOo0o0O00U00o0oDoOooOU0U0U0D0DOOOO0O0 DUDUODOoDoOOOOOO
Jodddono iter() UOODODDODD DODODOOOODOOOOOODOODOODOODODODODOODOO for
goooOooOoOoOOoOODODOOO0O00000000O000O000OD0OOOOOOOOLOOOOOO
O (iterator) 00000 (sequence), 000000000 (generator) 0000000000

iterator (000O00)0000O00O0O0O0OODO0OOODODOOOOOOODOD next() DO0DOODODOO

gboooboooboobuooboobuoobuoobuoobuobbUobbOubbg stopIteration
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oobobooobooboooodoooooobooooboooo0o0oooboonOn next() OOO
0000 stopIterationO0 000000000000 O0O0O0OOOOO0OO0OCOCOOOOOO
_iter () OO0000OCOO00DODODOOO0OOOOCOOOOOOD terable0000CO0O00O0OO
oooooooooooooooooDoOOOOCOOOO0OO0O00o0oO0ooo0ooOo0o0n0 (1ist0000)
O0000o0O0o0boO00oboOO0n iter() D0OOO0OOO0OOOOOOOODO forOobooboobDOO
cobobobooboboboooooooooobooboboobobooooooooobOoboOobOan
coobobooobooooobooooooooooOoocoOoobooOooobooOooooOoOoOooOooOooOooboboOooon
oooo

000000 wypeiter DO OODOO

key function (00DO0D0)0000000OO0OOOO0OO0OOOOOOOOOOODODOOOOOODOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() D0000O0O000O0O0O0CDOOO
gbooooooobobobobooooooogon

PythonOOOODOOOOODOCOOODODOOOODOOOODOOOODOOOOODDOOOODOOO
O0o00oo0ooooooooooooooododfod min(),max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

0000000000000 00000D000DD str.lower() DO0DOOODOOODOOODOOOO
gbobooboooboobobobooboboob0 b0ob0lampda 00000 lambda r:  (r[07,
r(2]) 0000000000 0O0ODO0OODODO0OO0ODOO0ODOO0ODOO operatorddnoogon
attrgetter (), itemgetter (), methodcaller () U0OOODOOOODOODODOOODOOOOO
0000000000000 000D00D0O SoettingHOWTOO DO OO ODOOOOO

keyword argument OO0 O0OO0OOOOOO

lambda (CO0)OOO0OOOOO0OO0O0ODO0OO0ODO0O0OOUOOOOOOOOOOO 1000 (expression)O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL OOO0OO0OO0OOO (lookbeforeyouleap)Dl 000D OOD00O0O0DOOOD0ODO0OOOOOOOOOOD

list

O00O0O0O0000000000 (pre-condition) 00000000 EAFPOOOOOOOODODODO if
oooooooobboooooooooon

oo0oooooOooOoU0oooOUOLBYLOOOOOO »oor0doroorobooogoooooo
oooobopobbbbO0ddgdif key in mapping: return mappinglkey] DOOO0O
00000000000 00D0O0O0O000 mapping00 keyOOOODODOODOOODOOOOOOOO
000000 EAFPOO0DOOOOOOOODODOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyD00DOODOOOOOOOOOOOOOODOO
goooOoOoOoO0O0O0000 (aray)D0O0O0ODOODOOODOOODOODOOMDODOO

listcomprehension (QO0O00OO0OO0)00OO0OOO0OUOD0ODODO0DOODOOOUOOUDOODODOOOOOOO

gboooboooooooo oobobuobO0oDbO0DbO0 result = ["0x%02x" % x for x in
range (256) if x $ 2 == 0] 00000 000255000000 160000 (0x.)OOODO
gobboobobbooobbioo if0000000000 1i£0000000 range(256) 0DOO
goooooogogo

loader 00000000000 0O00O0OOOO loadmodule() 0000000000000 ODOOOO
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gooOoOoOooooOoOo PEP320000O0O0ODOOO
magic method special method D00 00000000

mapping (00 0O000O0O00)000000000O000O00000O00O00O0 Mapping O
MutableMapping 0 0000000 0000000000000 0O00O0O 0000 dict,

collections.defaultdict, collections.OrderedDict, collections.Counter OO

oooood

metaclass (000O00)00000000000O00O0OOOOO0OOOOOOOOOODOOOOOOOD
O0000o00oOoo00oooO0oOoo300g0oooogooo00ooobDoooooogooDooOooo
ooooooooooooooo(@o:oo0o0o0)000o0o0ooooOoooOO0O0OO0OOPython O
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
goooooooooobobobooodoooobbbobbobbbbobboboo00oooUoU o
gboooboooooooobobobobooboooobooooooboboboboboooooboobooDo
gobooboobboobooboobbooboobbooboon

OO0 metaclasses 0 OO0 0O0O0O0O0O

method (0000)0000000000000O0O00ODO0OO0O0O0O0OOOOO0OO0OOOOOOOOOOOO
OO000O0O000oOoO0o0DOoOO00DbOO0o0DoOoOo0OoO (argumenyd00OOOOODOO(@MOOOO
0000 self 000000 OO0 0 O0O0O000O0ODOODOOODODOOODOOOODO

method resolutionorder (0000000 0)000O000O00O0CO0O0O0O0OOO0OO0OOOO0OOOO0O23
OO0 PythonODDOODOOOOOOODOOOOOOOOOOOOOOO The Python 2.3 Method
ResolutionOrder 00 OO0 O0O0O0O0O0O

0oDoo0 (@oooo)pythonO0O0OO00ODOODODOOOODOOOODODOOODOOOOOOO
Python 000000000 COCOOOOOOOODODOOOOOO importing000000QO Python OO
goboooo

O0oobOooooooooono
MRO method resolution order 00000000 ODO

mutable (0O0O0OCOO0O)0U000000OO0O00OO0OO0O0ODO id() D00DO0DUOODOOOOOUOOOOOOO
000000 (mmutableyDO0OO0O0000000O

namedtuple (00000O00)0000000000000000000O000O0O00O000000O0O0
O0000000 (0000 time.localtime() J000O0000O0O0000O00000O yearO
0t[0]00000000000000000O¢t.tmyear10000000000000000C
0oo0oo)o

0000000000 time.struct_time 0000000000000 O0OOOOOOOO
gobooboooobbiO0o0o0oobbbo0ob0obbibOd collections.namedtuple() U
oo0o0o0oo0ooooooo0oO000o0ooooO0O0000ooDoooooOOo00ooDooooOoD
Employee (name="'jones', title='programmer') 000000000 OO0OO0O (self-
documenting representation) D 0 0 0000000000

namespace (J000)0000000O0O0QOODOOD OOOOOOOODODODOOOOODOODO OO
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ocoooooooooooooooooooboooooooo(@oooon)oboooooooboooo
00000000000 D O0b0D000 _builtin_.open() O os.open() UODOOODODOOO
0000 000o00ooo0oooooo0ooo0ooooo0oDoo0oooooooDoooooooO o
0000d0doooobobobObObObO0O0 0000 random.seed (), itertools.izip() OOODOO
O0000D00D00D0000 randomJOOD0OO0O itertools0000O0OOOODOODODODOO
oooooooo

nestedscope (00 UD0O0UOD0OO0OOD0O)000O0UOOUOOUOODUOOUOODUD DUDOOUOOUOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
goooboobooooooooboobobbooooobobb b bbb bbbboUoo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
gooo

new-styleclass (0000000 0)object 00DO0O0O0DO0O0O0OO0OOOUDOODOOOOO list
O dict 0O0O0O0OOO0OOODOODODODODO _slots__(), 000000 0OOODOODO
__getattribute__() OOOOO PythonODODOOODOOODOOOOOOOOODOOODDOO

00000000 nnewstyleODOOOOOOOOO

object (DD UUOUO)ODDO(UUOUOD)0D0DODOODUOUUUOOD(@M@OODO)OODODODODOODOOOOODOO
O0000000000 (mew-styleclass) 0000000000000

package (00 000)000000000000O0OO0OO0O0O00O00O0O0O0O0O0O0O moduleO00O0O0OO
000000000000 _path._ 00000 PythonOOOOOOOOQ

parameter (0OO0)0O00OO0O0O term:0 O <function> (O term:0 0 O 0O <method>) 00000000
0000000 000od0oo0ooooo4000000:

e DOODODOODOO:ODOODDOODDUbODLDOODDOODLOODDOODLOODODOODLD
0000000dddfood bar 0000000000000 OOOOOO:

def func(foo, bar=None) :

- JO0OO0:00C0C0DOCOOD0OOOO0O0O0OUOOOOOOOOPythonOODOOOOOOODODODODO
oobOoO00ooOoOoOoOoOoOoO0O0oDOoO00bOOoO00ODO0O0oDOOoOoOO @»:-abs())yboOooooO

e JOU0DOD:(O00DO00ODOUDDUDDUDDOUODOODOO)0D0DDODODDODOODOOODDO
gooobooboboooooboboooobobOob args000DbODOO0OOOD x0O0O0OO
gboobobooao:

def func(xargs, =**kwargs):

- 0JOO0O0ODOOODO:(OOOOO0O0O0OO0O0OO0O0OOO0OOOOOOOOOOOOO0)0DODB0ODOO
00oooooo0o0o00ooooooo00oooooooo0o0oooonn kwargsOO OO
goobobOo »~000000b00O00O0obooon

gooboobooboboobooboboooboobboooboobboboboobbobDbooboo
oogd
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argument OFAQOD 00 0000000000000 0function 0000000000

PEP Python Enhancement Proposal JPEP O OPython 00 000000000000 OO0OOOOOO
Python 0000 O0OCOO0O0O0O0ODOCOOOOODOOOOO0OODOOCOOPEPOOCOOOOODODODOOOO
go0ooooOoooooooo (wo)boooooooo

PEPOO00O0OO0OO0O0O0DOOOO0OOOODOOOO0OO000O00O000 PythonOOOOOOOODOO
Oo000o0Ooo0O0ooOoO00ooOOooOoO0ooOooO0o0ooOCcO00PEPOOOOOOOOOOOODOOOO
ooobooooobooooooboooooooobbooooooo

PEP1O00O0OOOODOOO
gobo oooooooooboooo

Python 3000 Python3.x 00 0000000000000 00OMPython3 0000000000000 0O0
gooooo)y’py3k’0000O0OO0OOOOOODOO

Pythonic 00000000000 00000D0O000O0O000O0Python00 000000000 ODOO
00000000000 ooOdPbPython0O0 000000 OOOO forO00O0O0OQOOOOOOOOOO
0000000000000 0d000D000o0oDo0o0oDo0oooodPythonODdOOOOOO
gbooooooboobobobooooooog:

for i in range(len(food)):

print food[i]

0000000000 PythonicOOODO:

for piece in food:

print piece

referencecount (00 00O00)00000000O0000O0DOOOOOOOOOOOOOOOOOOOOO
O0000000DooO0o0o000oooooooOO PythonOOOOOOOOOOODODOO CPython
gbobooobobOobo sysObOobgooboooboboboobooboobooboobobooobo
JO00d getrefcount () DO0OOOOOOOOO

_Slots.. DOO0OO0OO00OO0O0O (new-styleclassy D0 0000000000000 D0OO0DO0OOOOOOOOO
ggooboooboboooobbooobbbooobob boobbbooobbboobobb oo
goboobgoobobooobooboobooboobooobooboobobobobobboobD oobOobDbo
gooboboooooooobobboooooobbbbbooooob bbbooooobbboboooo
gboooooooooobogoo

sequence (0 0DO0DODO)0OOO0OODO _getitem__() 00000000000 OOOOODOOOODO
OO0 0O00D0OO0 len() OD0ODOOOOOCODOOODOOOOOOO (terableyD00 ODOOOOOO
Jogddblist,str,tuple,unicodeJU00O0OMONO dictl __getitem _() O __len__()
O00OO0COOO0O0OO0 000ooooooooog GgmmutableyDOODOODODOODOOOOOOOOOO
000 (mapping) 0000000000 OOOOOOOOO

slice (D00D0D0)OODOOOOODOODO (sequencey000000ODO0ODO0O0OD ODO0ODOODOOOODO [
CoboooobOoobObo0oboo0o0obOOoObOOb0O0 0000 variablename([1:3:5]1 000 000
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OO0 sliceO000O0OO0OOOOOOOODOODDOO(@MOOOOOOOOODODOOO __getslice__()
0 __setslice__() OOO0OOOOO)

specialmethod (00DOO0O0)000O00O0O0OODO0DO0OO0O0OO0OOOOOOO PythonOODOODOOODOO
gooooooOoOoOoOOOOOOODOO0O0OO0OO0OOOOOOOOOODOOOOOO 200000000
0000000000000 specialnames 1000000000

statement (0)O0O0O0O0OCOO (@COOO”O0C0O00”)O0OO0O0O00O0OOOCCO OCOOOOOOOOCOOO
OO000000D00O0000000 if0OwhiledfordOonooOon

struct sequence A tuple with named elements. Struct sequences expose an interface similiar to named tuple in
that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().

triple-quoted string (D0 O00OU0OOOO0)3000000000000 ()UO0OLDOLOUOOOOC)OOOO
ooogooooo(@o)oooooooooooooooOoooooooooooooooooOoo
ooooooool1oo2000000000000O0O00O0O0O0C0COCOOOOOOO0O00O0O00O0O
goo()boooooOo0ooODOOo0oO000bO000DO0oO0DOO0OO0DODODOO0DODODOO0DDOOOD
cooooooo

| @O)Python ODODODOODDOODOODOODOODODDOODOODOODOODOODOOOOODOOO
Ub0o0ob0oo0obobob0ob0oU0bd _class__O000OD0O0O0ODOODtype(ob]) OODOO
goboooo

universalnewlines OO0O0O00OCO0OO0OOCOO0OOOO0ODOOCOO0ODOOOOOOOOOOODOOO:UnixOOO
00 "\n'OWindows 000 '\r\n'000 Macintosh D00 "\r'0000000000000 PEP
2780 PEP 3116 0000 str.splitlines() DOOOOODOODOO

virtual environment DO000000000000000000O0O00O0OO0O0OO0O PythonOOOOOOO
0000000000000 0ooooo00Od PpythonOOOOOOOOOODOOODOOOODOO
Python 000 O00000000000000O0O0O0O0O0O0O0OO

virtual machine (COO0OO0)000000O0O0DO0OO0ODOOOO0DOO0ODOOOOOOO PythonODODOOODO
OO0000C0O0D0O0OO00O0O0OO0O0O0OOOoOODooOng (bytecodeybooooogd

Zen of Python (Python 00 0)Python 0000 000000000000 OPythonOD0OODODOODDOOO
OoOoOOoOOOOO0OO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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Joboooobobooddd

0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDooodoOPython 000000 DO00O0OOOOOOOODOOOODOOO
0000000000000 000O00D0O0O0OUO0O0D reporting-bugs 0000000000 DOOOOOO
gopooooooooo!

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo

Python 00000 OD0OOUO0OOOOCODOOO0OOODO0ODOODOOUODOOOODOODOODDODUODOOOO
ooo-ooooo!
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Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd

O PythonOOOODOO0OOOO GuidoOOOODO PythonOOOOOODOOOODODOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen Python-

Labs team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation;

see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/pst/) was

formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope Corpora-

tion is a sponsoring member of the PSF.

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes



https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo

GudoOUODOOOOODDOOODDOUODOOOODODOOOODODDODOUODOOUOOOOOODODDODOODOOOO

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 2.7.17

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

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

2.7.17 software in source or binary form and its associated.

—~documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 2.7.17 alone or in any derivative

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

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 2.7.17 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 2.7.17 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
2.7.17.
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4. PSF is making Python 2.7.17 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 2.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7.17

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7.17, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material.
—breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—in a

trademark sense to endorse or promote products or services of Licensee,
or any

third party.

8. By copying, installing or otherwise using Python 2.7.17, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

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

BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

(Jooooooo)
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to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,

i.e., "Copyright c2”"a9 1995-2001 Corporation for National Research.
—Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,

Jooooooo)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

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

include in any such work a brief summary of the changes made to Python 1.6.1.

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

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

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

prior permission.

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

c30U0Uioooouopoouoooooooooooon

000000 PythonOOOOO0O0O0DOOODOOOO0OO0OODOOOOOOOOODOOCOOOOOOOO
goboooboooooboooooobooo

C31 0000000000 (Mersenne Twister)

_random 000 0O O O O http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html O O O
00o0o0o0oO0oU0oO0oOoUo0oO0oUO0oO0OULO0Oo00O0Oo0o0DLOU0OoO0ooDOUOoOoooUoO
gooog:

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

Before using, initialize the state by using init_genrand (seed)

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/ m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.Jjp (remove space)

C32 0000

socket 0O0DOOOOO WIDEOOODOODO http://www.wide.ad.jp/. OO O0O0O0D0OOOCOO0OOOOOCOO
00000 getaddrinfo() OO0 getnameinfo () UO0OOODOOODO:

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

All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

(ooooooo)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE,

SUCH DAMAGE.

EVEN IF ADVISED OF THE POSSIBILITY OF

c33 00000noouoon

fpectlOOOOODOOOOOOOOOOOOODOOOOOO:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire notice is included in all copies of any software which is or
includes a <copy or modification of this software and in all

copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its wuse would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

endorsement purposes.

C34 MD5 000000000000 0OOOO0

mds00000000000000000O000000d:
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Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

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

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

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

This code implements the MD5 Algorithm defined in RFC 1321, whose
text is available at

http://www.ietf.org/rfc/rfcl321.txt
The code is derived from the text of the RFC, including the test suite
(section A.5) but excluding the rest of Appendix A. It does not include
any code or documentation that is identified in the RFC as being

copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history

that follows (in reverse chronological order):

2002-04-13 1lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 1lpd Edited comments slightly for automatic TOC extraction.

1999-10-18 1lpd Fixed typo in header comment (ansi2knr rather than md5);
added conditionalization for C++ compilation from Martin
Purschke <purschke@bnl.gov>.

1999-05-03 1lpd Original version.

c35 00o0o0o0oooood

asynchat 00000D0 asyncoreJ00000000O00O0OOOODO:

Copyright 1996 by Sam Rushing
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All Rights Reserved

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

permission.

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

C.3.6 Cookie O 0 I

CookieUUDOOODOODDOOODOODO:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

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

C3.7 00000

trace0000O0O0O0O0O0O0O0OOO0OO:
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.8 UUencode 0 0 0 UUdecode O [0

wwOO0O0O00O0O000O000O0C0O000:

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C39 XMLOODOOODODOOUOOOOO

xmlrpclib00000000000O00O00O00OO:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.10 test epoll

testepoll UOOOOODOOODOOO:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,

distribute, sublicense, and/or sell copies of the Software, and to

(ooooooo)
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permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.11 Select kqueue

select 0 kqueve 0000000000 DOOO0OODOOODOOOODO:

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

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

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

C.3.12 strtod U dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.

org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:
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/************************************‘k***************************
*

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

*

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

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* 1s included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

************************~k***********~k**************************/

C.3.13 OpenSSL

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

LICENSE ISSUES

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

please contact openssl-coref@openssl.org.

OpenSSL License

/% ==== ==== S

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

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

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in

* the documentation and/or other materials provided with the

(ooooooo)
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* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

*

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be us
* endorse or promote products derived from this software without

* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

+ 6. Redistributions of any form whatsoever must retain the following

* acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

ed to

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/+ Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

«+ All rights reserved.

+ This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

(ooooooo)
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« This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not Jjust the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

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

* the code are not to be removed.

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

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

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

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

+ modification, are permitted provided that the following conditions

* are met:

+ 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

% 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

* SUCH DAMAGE.

+ The licence and distribution terms for any publically available version or
+ derivative of this code cannot be changed. 1i.e. this code cannot simply be
*+ copied and put under another distribution licence

% [including the GNU Public Licence.]

*/
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C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

-——with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.15 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system-1ibffi:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "~ "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

(ooooooo)

C3. 000000000000 oOooooooooooo 59




Python Setup and Usage, 00 00O 2.7.17

(Cooooooooo)

WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system is
too old to be used for the build:

Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean-loup Gailly Mark Adler

jlouplgzip.org madler@alumni.caltech.edu
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Copyright

Python and this documentation is:

Copyright 2001-2019 Python Software Foundation. All rights reserved.

Copyright 2000 BeOpen.com. All rights reserved.

Copyright 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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