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ୈ1ষ Pythonͷา͖ํ (Beginnerʟs
guidebook on Python3)



Pythonͷา͖ํ,ϦϦʔε 0.1.2

1.1 ཱྀͷ४උ

͜Ε͔Β Python ΛֶͿཱྀʹग़Δલʹɺ Python ͷ֓ཁΛ௫ΜͰ͓͖·͠ΐ͏ɻॳΊͯௌ
ɺͦΕΒͷৄ͍͠ҙຯঃʑʹઆ໌͍͖ͯ͠·͢ɻ͕͢·͍ࢥ༿͋Δ͔ͱݴ͘

ਤ-1.1: Python Map Image

1.1.1 pythonͱ

·ͣతͰ͋Δ Python ͷ֓ཁΛઆ໌͠·͢ɻ

Python ϓϩάϥϛϯάޠݴͷ֨نͰ͋Γɺ·ͨͦͷΠϯλϓϦλʔܗͷ*࣮ܥߦͷ໊
લͰ͋Γ·͢ɻ(͜ͷ࣮ܥߦ CPythonͱݺΕΔ͜ͱ͋Γ·͢ɻʣ

2021 ࡏݱʹ͓͍ͯɺPython ͞·͟·ͳہ໘ͰΘΕ͍ͯ·͢ɻԿΑΓɺPython 
͋ͳ͕ͨిػࢉܭࢠΛ্͏Ͱͱͯ༗༻ͳπʔϧʹͳΔͰ͠ΐ͏ɻ

͜͜ͰɺPython Λ͋ͳͨͷ PC Ͱ͍࢝ΊΔʹͨͬͯɺͪΐͬͱ͓ͬͯ͘ͱʹ
ཱͭͰ͋Ζ͏ࣄΛհ͓͖ͯ͠·͢ɻ͜͜Ͱհͨ͠ࣄΛશͯϚελ͢Δඞཁ͋Γ·
ͤΜ͕ɺPython ϓϩάϥϜ։ൃΛ࢝Ίͨ࣌ɺ͍ࢥग़͍͚ͯͨͩ͠Εʹͨͭ͜ͱ͋
ΔͷͰͳ͍͔ͱظ͍ͯ͠·͢ɻ

BDFL : Benevolent Dictator For Life ,ࡋ൵ਂ͖ऴͷಠ࣊ Python ͷஶऀ Guido van
Rossum ͷ͜ͱɻ൴Φϥϯμग़ɻ
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1.1.2 Pythonͷྺ࢙

ਤ-1.2: Python_Logo_Image

1. Python  Guido van Rossum(BDFL) Γ࡞ՋͷϓϩδΣΫτͱͯ͠ٳΫϦεϚε͕ࢯ
ग़ͨ͠ɻ

2. Python ϩΰͷऄ OʟReilly ͷද͔ࢴΒɻ

3. Python ͷ໊લ TV ൪ͷλΠτϧ͔Β

Mark Lutz ͷʮProgrammingࢯ PythonʯʢୈҰ൛ʣͷংจʹΑΔͱɺ Python Guido van
Rossum ͕ࢯ 1989 ͷΫϦεϚεٳՋதͷʮझຯʯͷϓϩάϥϛϯάϓϩδΣΫτͱͯ͠
Ͱ͢ɻɹޠݴΊͨϓϩάϥϛϯά࢝ van Rossum େϑΝϯͰ͋ͬͨʮMontyࢯ Pythonʟ
s Flying CircusʯʹҼΜͰɺ͜ͷޠݴΛʮਂ͘ҙຯͣ͑ߟʹʯɹ Pythonͱ໊͚ͨͱ
ͷ͜ͱͰ͢ɻͭ·ΓɺPythonͷ࢝·Γऄͷ Python ͱ (ʹʣ͕ؔແ͔ͬͨͱ
͍͏͜ͱͰ͢ɻ

Python Logo

͜ͷ͜ͱ͔ΒɺPythonͷΞΠίϯͱͯ͠ॳɺ
ͳͲΘΕ͍ͯ·ͨ͠ɻ ͔͠͠ɺMark Lutz ͷʮProgrammingࢯ Pythonʯ͕ ऄຊͱݺΕ
Δ͜ͱ͕͋ΔΑ͏ʹɺେऄ (Python)͕ͦͷදࢴʹඳ͔Ε͍ͯͨ͜ͱ͔ΒʢʁʣɺPythonͷΞΠ

ίϯऄͷΞΠίϯͱมԽ͍͖ͯ͠·ͨ͠ɻ

ͷࡏݱ Python ͷެࣜϩΰɹ Ͱ͢ɻ

վΊͯ͑ߟΔͱɺ͜ͷϩΰ Python2 ͷ࣌ʹఆΊΒΕ·ͨ͠ɻPython3 ͕ओྲྀʹͳͬͨ
ඖͷऄࡾɺϩΰࠓ (Python) ʹมΘΔͷ͔͠Ε·ͤΜɻ

ऄͰ͕͢ɺϝʔϧΛ spam ϝʔϧͱݺͿͷɺʮMonty Pythonʟs Flying Circusʯɹ
ͷҰͭͷΤϐιʔυʹͪͳΜͰ͍Δͱ͍͏͜ͱྑ͘ΒΕ͍ͯ·͢ɻ

1.1. ཱྀͷ४උ 5
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PEP (Python Enhancement Proposal)

Python ຊମͷ։ൃɺPEPʢPython Enhancement ProposalʣΛఏग़ͯ͠৽͍͠ػΛఏ
Ҋ͢Δ͜ͱ͔Β࢝·Γ·͢ɻ࣮ݧࢼͱٞΛ௨ͯ͡ PEP վఆ͞ΕͯΏ͖ɺ߹ҙ͕ಘ
ΒΕͨͱ͜ΖͰɺެࣜͳ༷ޠݴͱͯ͠࠾༻͞Ε·͢ɻΠϯλʔωοτͷ༷ʹ͓͚Δ
RFC(Request For Comments) ΈͰ͢ɻͨࣅʹ

͜Ε·ͰʹఏҊ͞Εͨ PEP ɺPEP ɹΠϯσοοΫε (https://www.python.org/dev/peps/)
ɹͰΔ͜ͱ͕Ͱ͖·͢ɻ

1.1.3 Pythonͷਤ

Ϟδϡʔϧ (PythonͷϥΠϒϥϦʣ

ਤ-1.3: Python Map Image

Python ͷಛͷͻͱͭ๛ͳϥΠϒϥϦʢϞδϡʔϧʣͰ͢ɻ

Python ࣗମ൚༻ͷϓϩάϥϜޠݴͰ͢ͷͰɺిػࢉܭࢠͰ࣮ݱͰ͖Δ͜ͱɺPython
Ͱ͖Δͱ͍͍͍ͬͯͷͰ͕͢ɺ๛ʹ༻ҙ͞ΕͨϥΠϒϥϦʗΞϓϦέʔͯͬΛޠݴ
γϣϯΛར༻͢Δ͜ͱͰɺతΛखૣ͘ɺ؆୯ʹ࣮ݱͰ͖ΔͰ͠ΐ͏ɻ

Python ͷύοέʔδʹɹ Python ඪ४ϥΠϒϥϦ (Python υΩϡϝϯτ ϖʔδ
(https://docs.python.org/ja/3/library/index.html) Λࢀরʣ ؚ͕·Ε͍ͯ·͢ɻ Python ඪ४
ϥΠϒϥϦʹɺ

1. Python ͕ͭجຊతͳσʔλܕΛޮΑ͘ར༻͢ΔͨΊͷϥΠϒϥϦʢstring,re
,datetime,ʜ)ɺ

2. ֶؔ (math, statistics)ɺ
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3. OS ͷ༷ͭʑͳػʢos)ɺ

4. GUI ༻ϥΠϒϥϦ࡞ (tkinter)

ͳͲ͕༻ҙ͞Ε͍ͯ·͢ɻ

ඪ४ϥΠϒϥϦҎ֎ʹαʔυύʔςΟ͔Β๛ͳϥΠϒϥϦ͕ఏ͞ڙΕ͍ͯ·͢ɻ͜Ε
Βͷ֦ுϥΠϒϥϦɹ PyPI (https://pypi.org/) ɹ͋Δ͍ɹ GitHub (https://github.com/)
ɹͳͲͰެ։͞Ε͍ͯ·͢ɻPyPI(Python Package Index) ɹ python ϥΠϒϥϦΛ͢
Δɹ de facto ελϯμʔυͱͳ͓ͬͯΓɺpipίϚϯυɹ͋Δ͍ɹ pipϞδϡʔϧΛ
ͱͰɺ؆୯ʹϞδϡʔϧΛೖख͠ɺΠϯετʔϧ͢Δ͜ͱ͕Ͱ͖·͢ɻ͜͏

Α͘ΘΕΔαʔυύʔςΟϞδϡʔϧʹɺmatplotlib, scipy, numpy,pandasͳͲ
͕͋Γ·͢ɻɹ J-PARC ͷ੍ޚγεςϜͰɺca,ROOT, cVXIͳͲͷϞδϡʔϧ͕ΘΕ
͍ͯ·͢ɻ (matplotlibΛϕʔεʹͨ͠ seabornͳͲੈͷதʹ༷ʑͳϞδϡʔϧ͕
ଘ͍ͯ͠ࡏ·͢ɻશͯΛΧόʔ͢Δ͜ͱ͍͜͠ͱɺ·ͨظʹΘͨͬͯͦΕΒͷϞ
δϡʔϧ͕ར༻Ͱ͖Δ͔Ͳ͏͔ෆ໌Ͱ͋Δ͜ͱͳͲ͔Βɺ͜͜ͰධՁ͕͋Δఔ֬
ཱͨ͠Ϟδϡʔϧ͚ͩΛ͝հ͠·͢ɻ)

Python ͷϞδϡʔϧͦΕࣗମ͚͕ͩ Python Ͱॻ͔ΕͨϞδϡʔϧͱɺC/C++ͳͲͷί
ϯύΠϧޠݴΛͯͬॻ͔ΕͨϞδϡʔϧ͕ଘ͠ࡏ·͢ɻɹऀޙͷϞδϡʔϧɺpython
ͷϓϩάϥϜͰ࣮ߦ͕ಛʹʹͳΔΑ͏ͳ߹ʹɺ࣮ߦΛվળ͢ΔͨΊʹ
ΘΕΔ͜ͱ͕͋Γ·͢ɻɹ Cython, f2py, numbaͳͲͷπʔϧΛ͜͏ͱͰɺpython Ϟ
δϡʔϧΛߴԽ͢Δख๏ଘ͠ࡏ·͢ɻ

OS ͳͲ͕ఏ͢ڙΔ C/C++ͳͲͰ։ൃ͞ΕͨϥΠϒϥϦΛ python ͔Βݺͼग़͢ํ๏ଘࡏ
͠·͢ (ctypes)ɻ͜ͷख๏ྗڧͰ͋Γ·͕͢ɺOS ؒͷҠ২ੑ͕ࣦΘΕ·͢͠ɺ࠷ѱ
ͷ߹γεςϜͷγϟοτμϯΛҾ͖͢͜ىՄੑ͢Β͋Γ·͢ɻ͜ΕΒͷख๏࠷
ͷ͕ྑ͍Ͱ͠ΐ͏ɻ͓ͯ͑͘ߟͱثͷޙ

͍Ζ͍Ζͳ Pythonॲཧܥ ʣܥߦ࣮)

ଟ͘ͷ߹ɺpython.org ͕͍ͯ͠Δ Python ॲཧܥ (CPython) ΘΕ·͕͢ɺత͕
ʹԠͯͦ͡ΕҎ֎ͷ Python ॲཧܥ (https://www.python.org/download/alternatives/) ͕༗༻
Ͱ͋Δ߹͕͋Γ·͢ɻ

Python ͷॲཧܥͱͯ͠ɺ࣍ͷΑ͏ͳͷ͕Α͘ΒΕ͍ͯ·͢ɻ

1. CPythonɿɹ ެࣜͷ Python ॲཧܥ. C/C++ʹΑΔ࣮

2. Jython: java ʹΑΔ࣮ɻɹ Java object ͕ python object ʹࣗಈతʹϚοϓ͞Ε·
͢ɻಉ͡ऀ࡞ʹΑΔɺ.Net ͷ͚ Iron Python͋Γ·͢ɻ

3. micropython: ϚΠΫϩίϯτϩʔϥ͚ͷখܕͷ࣮

4. pypy: RPython(੍͞ݶΕͨ python,Python ͷαϒηοτʣͰ࡞ΒΕͨ python ࣮ܥɻ
JIT(Just in Time) ίϯύΠϥΛଂ͍ͯ͠Δɻॲཧࣗܥମ RPython ͔Β C/C++ͳ

1.1. ཱྀͷ४උ 7
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Ͳʹม͞Εͨޙɺॲཧ࡞͕ܥ͞ΕΔɻ

5. Brython: (https://brython.info/index.html) Javascript ʹΑΔ Python ͷ࣮ɻweb ϖʔ
δʹ Python ϓϩάϥϜΛຒΊࠐΜͰɺ࣮ߦͰ͖Δɻ

8 ୈ 1ষ Pythonͷา͖ํ (Beginnerʟs guidebook on Python3)
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1.2 PythonͷΠϯετʔϧ֬ೝ

Python ϓϩάϥϜΛ࣮͢ߦΔͨΊʹɺPython ϓϩάϥϜΛ࣮͢ߦΔͨΊͷॲཧܥ (Ξ
ϓϦέʔγϣϯʣ͕ඞཁͰ͢ɻ͍ͳ͜ͱʹɺ͓͍ͷػࢉܭʹطʹ python3͕Π
ϯετʔϧ͞Ε͍ͯΔ͔͠Ε·ͤΜɻɹ͔֬ΊͯΈ·͠ΐ͏

ίϚϯυϥΠϯπʔϧͰ

python3 --version

͋Δ͍

python --version

py --version

ͷ͍ͣΕ͔Λ࣮ͯ͠ߦΈ·͠ΐ͏ɻɹ Linux/macOS ͳͲͷγεςϜͰલऀ 2 ͭͷͲͪ
Β͔ɺWindows ͷڥͰޙ࠷ͷίϚϯυ (py --version) Δ͔͠Ε·ͤΜɻɹ͕͑
ҎԼʹ࣮ྫߦΛࣔ͠·͢ɻ

%%sh

python --version # on most of Unixen including macOS

#py --version # windows only

Python 2.7.16

%%bash

python3 --version

Python 3.8.2

import sys
print (sys.version)

3.9.6 (v3.9.6:db3ff76da1, Jun 28 2021, 11:49:53)

[Clang 6.0 (clang-600.0.57)]

͜ΕΒͷίϚϯυΛ࣮݁ͨ͠ߦՌ͕

Python 3.9.6

Ͱ͋Ε python3 ͷόʔδϣϯ 3.9.6͕Πϯετʔϧ͞Ε͍ͯ·͢ɻ(2021.7.21 ͷࡏݱ
python3 ৽൛ɺ3.9.6࠷ Ͱ͢ɻʣ

1.2. PythonͷΠϯετʔϧ֬ೝ 9
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) ͷཝʹ͋Δ%%bashྫߦ࣮ jupyterlab Ͱ͜ͷೖྗΛ bashͰ࣮͢ߦΔ͜ͱΛࣔ͢ࢦΔɺ
directive Ͱ͢ɻ

1.2.1 python͕Πϯετʔϧ͞Ε͍ͯͳ͔ͬͨΒʁ

ෆʹͯ͠ɺ

• ͜ΕΒͷίϚϯυ͕શ͘ಈ͠࡞ͳ͍ɺ

• ͋Δ͍Πϯετʔϧ͞Εͨ python ͕·ͩ python2 Δ͍ͯͬ·ࢭʹ

ͱͨͬݴ߹ʹɺPython ɹμϯϩʔυαΠτ (https://www.python.org/downloads) ͔
Β͝༻ͷڥʹ͋ͬͨΠϯετʔϥʔΛμϯϩʔυͯ͠ɺpython3 ΛΠϯετʔϧ͠
·͠ΐ͏ɻ

10 ୈ 1ষ Pythonͷา͖ํ (Beginnerʟs guidebook on Python3)
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1.3 ಀ͢ͳݟ৽ใΛ࠷

1.3.1 PythonυΩϡϝϯτ

ެ ࣜ ͷ Python3 υ Ω ϡ ϝ ϯ τ ( ຊ ޠ ༁ ʣ Python υ Ω ϡ ϝ ϯ τ ɹ α Π τ
(https://docs.python.org/ja/3/) ɹ͔ΒӾཡՄͰ͢ɻɹνϡʔτϦΞϧ༻ҙ͞Εͯ
͍·͢ɻ࠷৽൛Ҏ֎ͷυΩϡϝϯτબͯ͠දࣔͤ͞Δ͜ͱ͕Ͱ͖·͢ɻ

1.3.2 PyPIαΠτ

Λղܾ͢ΔͷʹඞཁͳϥΠϒϥϦ͕͔ͭݟΒͳ͍࣌ɺ PyPI Site (https://pypi.org/)
Λ୳ͯ͠Έ·͠ΐ͏ɻ

(pip ίϚϯυͷ searchαϒίϚϯυ͜ͷจॻࣥච࣌ͷঢ়گͰ͑ͳ͍ঢ়ଶͰ͢ɻ
ɹ PyPI ϗʔϜϖʔδͰ͠ࡧݕ·͠ΐ͏ɻʣ

1.3.3 The Hitchhikerʟs Guide to Python!

Python υΩϡϝϯτʹެࣜͷ νϡʔτϦΞϧ͞ࡌܝΕ͍ͯ·͢ɻࠑଞʹ৭ʑͳ
Python ؔ࿈ͷࢿྉ͕ Internet ͔ΒೖखՄͰ͢ɻ

͜ͷจॻͱΑ໊ͨ͘ࣅલͷɺThe Hitchhikerʟs Guide to Python! (https://docs.python-
guide.org/)   ͔ Γ  ͢ ͍ online ͷ ɹ Python ೖ  ॻ Ͱ ͢ ɻɹ github
(https://github.com/realpython/python-guide) Ͱ࠷৽൛͕ఏ͞ڙΕ͍ͯ·͢ɻ

ຊޠ൛ (https://python-guideja.readthedocs.io/ja/latest/) ͋Γ·͕͢ɺ೦ͳ͜ͱʹ࠷৽
൛ͷਵ͕Ε͍ͯΔ༷Ͱ͢ɻ

͜ͷจॻΛॻ͖࢝Ίͨޙʹɺ͜ͷαΠτΛ͠ݟൃ࠶·ͨ͠ɻҎલʹαΠτΛ๚Εͨ͜ͱ
͋ͬͨͷͷɺ͔ͬ͢ΓͦͷଘࡏΛΕ͍ͯ·ͨ͠ɻɹͱ͍͑ɺͲ͔͜ͰӨڹΛड
͚͍ͯΔ͔͠Ε·ͤΜɻ

1.3.4 helpؔ

python ΠϯλϓϦλʹ help͕ؔ༻ҙ͞Ε͍ͯ·͢ɻhelpͷҾʹ໊ؔɺΫϥ
ε໊ɺϞδϡʔϧ໊ͳͲΛ༩͑Δ͜ͱ͕Ͱ͖·͢ɻؔΛఆٛ͢Δࡍʹ helpͷͨΊͷจ
ఆ͓ٛͯ͘͜͠ͱ͕Ͱ͖·͢ɻྻࣈ

1.3. ಀ͢ͳݟ৽ใΛ࠷ 11
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def foo(arg:int):
"""

docstring ͱݺΕΔؔఆٛͷ͜ͷ෦͕
ϔϧϓϝοηʔδͱͯ͠ΘΕ·͢ɻ
"""

return arg+2

help(foo)

foo(100)

Help on function foo in module __main__:

foo(arg: int)

docstring ͱݺΕΔؔఆٛͷ͜ͷ෦͕
ϔϧϓϝοηʔδͱͯ͠ΘΕ·͢ɻ

102
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1.4 ϥΠϒϥϦʗϞδϡʔϧͷೖखํ๏

python ͷڧΈͷҰͭެ։͞Ε͍ͯΔ๛ͳϞδϡʔϧʢϥΠϒϥϦʣͰ͢ɻ͋ͳͨͷ
Λղܾ͢ΔͷʹཱͭϞδϡʔϧΛ·ͣ୳ͯ͠Έ·͠ΐ͏ɻ

PyPI:The Python Package Index (https://pypi.org/) ɹ Pyton ͷϥΠϒϥϦΛ୳࢝͠ΊΔͷ
ʹҰ൪ʹཱͭͰ͠ΐ͏ɻɹͪΖΜɺGoogle SeachཔΓʹͳΔπʔϧͰ͢ɻ

1.4.1 pip/PyPI

PIP : PyPI = yum(dnf) : RedHat/CentOS repository = apt : Ubuntu

pip ͱ PyPI ͷؔ yum/dnf ͱ RedHat/CentOS ͳͲͷϦϙδτϦͱͷʹ͍ؔͯࣅʹ
·͢ɻ

PyPI αΠτ (https://pypi.org/) ʹొ͞Εͨ͞·͟·ͳ Python ͷϥΠϒϥϦΛ pip ίϚϯ
υΛͯͬखݩͷڥʹΠϯετʔϧ͢Δ͜ͱ͕Ͱ͖·͢ɻ

pipͷಈ֬࡞ೝ

pip  Python 3.4 Ҏ߱ʹɺඪ४Ͱଐ͍ͯ͠·͢ɻɹ pip Βͳ͚Εɺpython3͔ͭݟ͕
ͷόʔδϣϯΛ 3.4 Ҏ্ʹߋ৽ͨ͠ํ͕ྑ͍Ͱ͠ΐ͏ɻ

pip͕Πϯετʔϧ͞Ε͍ͯΔ͔Ͳ͏͔Λ֬ೝ͢ΔͨΊʹɺίϚϯυϥΠϯͰɺ

python3 -m pip --version

Λ࣮ͯ͠ߦΈ·͠ΐ͏ɻ

pip 21.0.1 from /Library/Frameworks/Python.framework/Versions/3.9/lib/
↪→python3.9/site-packages/pip (python 3.9)

ͳͲͱʹग़ྗ͞ΕΕɺpipΠϯετʔϧࡁΈͰ͢ɻ

%%bash

python3 -m pip --version

pip 21.1.3 from /Users/noboru/Library/Python/3.8/lib/python/site-
↪→packages/pip (python 3.8)

1.4. ϥΠϒϥϦʗϞδϡʔϧͷೖखํ๏ 13
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python3 -m pip <subcommand> <parameters>

ҎલɺίϚϯυ pip3͕ΘΕ͍ͯ·͕ͨ͠ɺ࣍ͷྫͷ༷ʹ͜ͷࣜܗকདྷతʹ͑ͳ
͘ͳΓ·͢ɻpython3 -m pipͷࣜܗΛ͍·͠ΐ͏ɻ

%%bash

pip3 --version

pip 21.1.3 from /Users/noboru/Library/Python/3.8/lib/python/site-
↪→packages/pip (python 3.8)

WARNING: pip is being invoked by an old script wrapper. This will fail!
↪→in a future version of pip.
Please see https://github.com/pypa/pip/issues/5599 for advice on!
↪→fixing the underlying issue.

To avoid this problem you can invoke Python with '-m pip' instead of!
↪→running pip directly.

pyhton3 -m <module name> python ϞδϡʔϧΛϝΠϯϓϩάϥϜ (εΫϦϓτ) ͱ͠
ɻ͢·ࣔ͠ࢦΔ͜ͱΛ͢ߦ࣮ͯ

pipͷΠϯετʔϧ

ෆʹͯ͠ pip͕Πϯετʔϧ͞Ε͍ͯͳ͍߹ɺ্ʹड़ͨΑ͏ʹ python3.4 Ҏ߱
ͷ python3 ΛΠϯετʔϧ͢Δ͜ͱΛݕ౼͠·͠ΐ͏ɻ

Ͳ͏ͯ͠ python3.4 Ҏ߱ͷ python3 ΛΠϯετʔϧͰ͖ͳ͍߹ʹɺ

https://bootstrap.pypa.io/get-pip.py

͔Β get-pip.pyϓϩάϥϜΛμϯϩʔυ্ͨ͠ɺ

python3 get-pip.py

͋Δ͍ windows Ͱɺ

pyɹ get-pip.py

Λ ࣮ ߦ ͠ · ͢ ɻ pip ͷ Π ϯ ε τ ʔ ϧ ͷ ৄ ࡉ  pip ͷ Π ϯ ε τ ʔ ϧ
(https://pip.pypa.io/en/stable/installation/) ʹৄ͘͠հ͞Ε͍ͯ·͢ɻ

14 ୈ 1ষ Pythonͷา͖ํ (Beginnerʟs guidebook on Python3)
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pipຊମͷߋ৽

pip python3 ͷඪ४ͷதʹؚ·Ε͍ͯ·͕͢ɺpython3 ຊମͷߋ৽ͱಠཱʹόʔ
δϣϯΞοϓ͞Ε·͢ɻඞཁʹԠͯ͡

python3 -m pip install -U pip

Λ࣮ͯ͠ߦɺΠϯετʔϧ͞Ε͍ͯΔ pipͷόʔδϣϯΛߋ৽͓͖ͯ͠·͠ΐ͏ɻ

pipͷํ͍ɹʢ-h/--help)

python3 -m pip --help

αϒίϚϯυͷৄࡉɺαϒίϚϯυ (ҎԼͷྫͰ install) ͷޙʹ-h·ͨ--help
ΦϓγϣϯΛࢦఆ͠·͢ɻ

python3 -m pip install --help

ϞδϡʔϧͷΠϯετʔϧɹ (installαϒίϚϯυ)

python3 -m pip install <module໊>

searchαϒίϚϯυݱঢ়͑ͳ͍ͷͰɺPyPIͷ web ϖʔδͰϞδϡʔϧΛ͠ࡧݕ·
͠ΐ͏ɻ

Ϟδϡʔϧͷߋ৽ (-U/--upgrade)

python3 -m pip install -U <module໊>

ϢʔβʔεϖʔεͷΠϯετʔϧ (--userΦϓγϣϯ)

python3 -m pip install --user <module໊>

1.4. ϥΠϒϥϦʗϞδϡʔϧͷೖखํ๏ 15
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M1-macͰͷҙ

x86-64 ͳ͍όΠφϦϥΠϒϥϦΛؚΉϞδϡʔϧ͔͚͠ (ྫ͑ matplotlib) Λ͏
ɺʹࡍ

arch -x86_64 python3

Λ͏ඞཁ͕͋Γ·͢ɻ

M1-mac ͱݺΕΔ arm ϕʔεͷ CPU Λͭ࣋ macitosh ͰɺόΠφϦϑΝΠϧͱͯ͠ɹ
arm64 ɺx86_64͚ ɺͦΕΒ;ͨͭͷόΠφϦΛҰͭͷϑΝΠϧͱ͚ͯͭ͠ fat ό
ΠφϦͷͭࡾͷ͕͋ࣜܗΓ·͢ɻ

࣌೦ͳ͕Β͜ͷϊʔτͷࣥච (2021/7/2 (ࡏݱ Ͱɺpip Λܦ༝ͯ͠ macos ʹΠϯε
τʔϧՄͳύοέʔδͰ͋Γͳ͕Βɺx86_64 Ε͞ڙͷόΠφϦϑΝΠϧ͚͕ͩఏ͚
͍ͯΔͷ͕͋Γ·͢ɻɹྫ͑ɺΑ͘ΘΕΔ matplotlib ɹ͕ͦͷҰͭͰ͢ɻ͜ͷΑ
͏ͳ߹ɺpip ͰύοέʔδΛ install ͢Δ͍͋ʹɺarchίϚϯυΛ༻͍ͯɺ

arch -x86_64 python3 -m pip install -U matplotlib

ͳͲͱͯ͠ɺΠϯετʔϧ͢Δ͜ͱ͕Ͱ͖·͢ɻύοέʔδ͕ x86_64 ͷόΠφϦ͚͠
ΜͷͰɺར༻͢Δ߹ʹɺͤ·͍͔ͯͬ࣋

arch -x86_64 python3

ͳͲͱͯ͠ɺpython3 ຊମ x86_64 όΠφϦΛىͯͬಈ͢Δ͜ͱ͕ඞཁͰ͢ɻɹ͍ͣ
Ε M1 mac ͷύοέʔδ͕όΠφϦΛؚΉ߹ʹɺFat͚ binary ͞Ε͕ࣜܗ
ΔΑ͏ʹͳΔͱࢥΘΕ·͕͢ɺͦΕ·Ͱɺগ͠ͷؒ͜ͷτϦοΫ͕ඞཁʹͳΓ·͢ɻ

ʢPython.org Ͱ͞Ε͍ͯΔ macosx ͷ͚ python3 ຊମͷ࣮ݧతʹ Fatbinary ͷ
Installer ͕ఏ͞ڙΕ͍ͯ·͢ɻ͋ͱগ͠ͷզຫͰ͠ΐ͏ɻ)

Note: matplotlibຊମͰͳ͘ɺͦͷதʹؚ·ΕΔ scipyϞδϡʔϧ͕ͱͳΓ·
͢ɻscipyΛιʔείʔυ͔Β arm64͚ʢ͋Δ͍ Fatbinary͚ʹʣʹίϯύΠϧ
͢ΔͳͲͷํ๏ͰΠϯετʔϧ͢Εɺ archίϚϯυແ͠Ͱར༻ՄʹͳΓ·͢ɻ

ʢ٢ຊ͞Μɺใఏڙ༗͏͍͟͝·ͨ͠ɻʣ

####ɹ macos Ͱ Python Ͱ SSL Λ͏ note: macos ্ͷ python ϓϩάϥϜͰ SSL Λ͏
ͷ͓·͡ͳ͍͕ඞཁͰ͢ɻ࣍ʹࡍ

import os, certifi
os.environ["SSL_CERT_FILE"]=certifi.where()

16 ୈ 1ষ Pythonͷา͖ํ (Beginnerʟs guidebook on Python3)
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1.4.2 conda/anaconda

condaσʔλαΠΤϯεͰΑ͘ΘΕΔύοέʔδ༻ϓϩάϥϜͰ͢ɻ͜ͷ
condaΛϕʔεʹσʔλαΠΤϯεͰΑ͘ΘΕ͞·͟·ͳύοέʔδΛཧʗ͠
͍ͯΔγεςϜ͕ anacondaͱݺΕ͍ͯ·͢ɻ

anaconda Ͱ Excel ͷද RDB ͷςʔϒϧͱੑͷ͋Δ dataframe ͱ͍͏σʔ
λߏΛ͍·͢ɻ͜ͷ dataframe  pandas ϞδϡʔϧΛΠϯϙʔτ͢Δ͜ͱͰɺ
conda/anacondaͱΕͯར༻͢Δ͜ͱՄͰ͢ɻ

ɺ͜Εॱং͕ٯͰσʔλղੳͷ Python ϞδϡʔϧΛ·ͱΊͨύοέʔδΛ, ऄͷ
ΞφίϯμʹҼΜͰɺanacondaͱ໊͚ͮͨͱࢥΘΕ·͢ɻͦͷ anacondaͷύοέʔδ
ϓϩάϥϜΛ condaͱ໊͚ͮͨͱ͍͏͜ͱͱྨਪ͠·͢ɻ

ͦΕͰͳͥΞφίϯμͳͷ͔ͱ͍͑ɺPython ࣗମͷΞΠίϯʹऄ͕ΘΕΔΑ͏ʹɺ
python=େऄͱ͍͏͜ͱͰɺେऄͷҰछͰ͋ΔΞφίϯμʹ͔͚ͨͱ͍͏͜ͱͰ͠ΐ͏ɻ
ɹͬͱϓϩάϥϜޠݴͷ Python ͷ໊લ BBC Ͱ์ૹ͞ΕͨίϝσΟ൪ʡMonty
Pythonʟs Flying Circusʠ͔Βͨͬ࠾ͱऀ࡞ Guido van Rossum ͕ड़͍ͯ·͢ɻ(Foreward
forʡProgramming Python",Mark Lutz, 1996, OʟReilly & Associates, Inc. �ʣɹ [fn_python][]

[fn_python]: ͳ͍Ͱ͕͢ɺɹؔ Wikipediaʢຊޠ൛ʣͷ Python ͷղઆʹɺKEKB
control home page (http://www-acc.kek.jp/WWW-ACC-exp/KEKB/control/KEKB-Control-
home.html) ɹ͕٭ͰҾ༻͞Ε͍ͯΔ (ϦϯΫΕʣ͜ͱʹ͕ؾ͖·ͨ͠ɻ(2021.4.21)

1.4.3 ͦͷଞͷύοέʔδγεςϜ

Linux Ͱ͋Εɺdnf(yum)  aptͱ͍ͬͨύοέʔδϓϩάϥϜͰ python ॲཧܥ
༷ʑͳϞδϡʔϧΛΠϯετʔϧʗߋ৽ཧ͢Δ͜ͱ͕Ͱ͖·͢ɻ͜ΕΒͷύοέʔ
δʹؚ·ΕΔ Python ͦͷϥΠϒϥϦͷόʔδϣϯɺ্هͷ pip condaͷϦϙδτ
Ϧʹൺ͍͜ݹͱ͕͋Γ·͢ɻ

ҰํͰɺར༻தͷγεςϜͱͷ͕֬ੑޓೝ͞Ε͍ͯΔͳͲɺӡ༻্ͷ҆ఆੑʹ༏Ε
͍ͯ·͢ɻ

macos Ͱ homebrew  Fink, mac ports ɹΑ͘ΘΕΔύοέʔδγεςϜͰ͢ɻ

͜ΕΒͷύοέʔδγεςϜΛෳಉ͏ʹ࣌ͱɺϥΠϒϥϦόʔδϣϯͷিಥͳ
ͲͰಈ࡞ෆྑʹͳΔ͜ͱ͕͋Γ·͢ɻҙ͓͍͍ͯͩ͘͠͞ɻ

1.4. ϥΠϒϥϦʗϞδϡʔϧͷೖखํ๏ 17

http://www-acc.kek.jp/WWW-ACC-exp/KEKB/control/KEKB-Control-home.html
http://www-acc.kek.jp/WWW-ACC-exp/KEKB/control/KEKB-Control-home.html


Pythonͷา͖ํ,ϦϦʔε 0.1.2

1.5 ։ൃڥ:

Python ϓϩάϥϜ༷ʑͳํ๏Ͱ։ൃ͢Δ͜ͱ͕Ͱ͖·͢ɻ؆୯ͳςΩετΤσΟλ͔
ΒɺϓϩάϥϜͷ࡞͔ΒɺอଘʗཧʗςετʗϦϦʔε·ͰͷશͯͷεςοϓΛॿ
͚ͯ͘ΕΔ౷߹ϓϩάϥϛϯάڥ (IDE:Integrated Development Environment) ·Ͱଟ
ͷબ͕ࢶଘ͠ࡏ·͢ɻɹ͜͜Ͱɺࡏݱ Python ϓϩάϥϜ։ൃڥͱͯ͠Α͘ΒΕ
͍ͯΔ Jupyter(IPython, Jupyter Lab) Λհ͠·͢ɻ

1.5.1 IPython/Jupyter/Jupyter lab

ਤ-1.4: Jupyterlab screen Images

Notebook Ͱೖྗͱग़ྗࣜܗ (݁ՌʣΛอଘ͓ͯ͘͜͠ͱ͕Ͱ͖Δɻ

Jupyter  Mathematica ͷ Notebook ɺυΩϡϝϯτͱϓϩάϥϜʢஅยʣ͓Αͼͦͨࣅʹ
ͷ࣮݁ߦՌ͕ҰͭͷϑΝΠϧʹ·ͱΊΒΕͨ Notebook ΛϓϩάϥϜ։ൃͷͨΊʹఏڥ
ɻ͢·͠ڙ

IPython  Jupyter ͷલͷϓϩάϥϜͰ͋ΓɺAscii Λͦͷೖग़ྗஔͱͯ͜͠͏
ͱΛఆ͍ͯ͠·ͨ͠ɻ͜ͷ IPython ͷ Notebook Λ Web ϒϥβͷը໘͔Βɺฤूʗ
Ͱ͖ΔΑ͏ʹ֦ுͨ͠ͷ͕ߦ࣮ Jupyter ͱ͍͏͜ͱʹͳΓ·͢ɻ ͞Βʹɺ͜ͷ web ϒϥ
β্ͷฤूʗ࣮ڥߦΛਐԽͤ͞ɺ࣍ͷੈͷ Jupyter ʹͳΔͱ͑ߟΒΕ͍ͯΔͷ͕ɺ
Jupyter-lab Ͱ͢ɻjupyterlab ͷυΩϡϝϯτ https://jupyterlab.readthedocs.io/en/stable/ Λ
୳ͯ͠Έ·͠ΐ͏ɻ

18 ୈ 1ষ Pythonͷา͖ํ (Beginnerʟs guidebook on Python3)
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Jupyter/ Jupyter-lab  pipΛͯͬ؆୯ʹΠϯετʔϧ͢Δ͜ͱ͕Ͱ͖·͢ɻ

pip install jupyter pip install jupyterlab

IPython/Jupyter/Jupyter-lab  python ԉϓϩάϥϜͱ͍͏Θ͚Ͱͳ͘ɺࢧઐ༻ͷ։ൃޠݴ
C/C++ͳͲ༷ʑϓϩάϥϛϯάޠݴͷ։ൃࢧԉύοέʔδ͕ଘ͍ͯ͠ࡏ·͢ɻྫ͑ɺ
Open Source ͷࣜॲཧγεςϜͰ͋Δ SageMath ɺJupyter Λඪ४ͷ։ൃڥͱ͍ͯ͠
·͢ɻ

Jupyter Ͱར༻ՄͳϓϩάϥϜޠݴ (Kernel) 

List of Kernels (https://github.com/jupyter/jupyter/wiki/Jupyter-kernels)

ͷϦετΛ͝ཡ͍ͩ͘͞ɻ

1.5.2 Python3Λαϙʔτ͢ΔΤσΟλʔ

python3 ϓϩάϥϜͷ։ൃʹͲͷΑ͏ͳςΩετΤσΟλʔͰ͜͏ͱ͕Ͱ͖·͢ɻ
͔͠͠ͳ͕Βɺɹ emacs/ atom /VSC(Visual Stduio Code) ͳͲଟ͘ͷϓϩάϥϜ ։ൃ༻
ΤσΟλ pythonϓϩάϥϜ։ൃΛαϙʔτ͢ΔػΛ༗͍ͯ͠·͢ɻ ΕͨΤ׳͍
σΟλʹ pythonαϙʔτػΛՃ͢Δ͜ͱͰɺ։ൃͷޮ্͕ΔͰ͠ΐ͏ʢଟʣɻ

1.5.3 IDLE: Pythonඪ४ʹؚ·ΕΔ IDE

ਤ-1.5: Image

IDLE ଟ͘ͷʢ͠શͯͰͳ͚ΕʣPython ॲཧܥͷύοέʔδʹؚ·Ε͍ͯΔɺ
Python ઐ༻ͷϓϩάϥϜ։ൃڥͰ͢ɻ IDLE ࣗମ Python Λ͞࡞੍ͯͬΕ͍ͯ·
͢ɻIDE ͱͯ͠ظ͞ΕΔ αϙʔτ͞Ε͍ͯ·͢ɻػຊతͳج

Python ॲཧ͕ܥΠϯετʔϧ͞Ε͍ͯΔڥͰ͋Εɺ΄ͱΜͲͷ߹ར༻Մͱ͍͏
ҙຯͰɺೖͷઆ໌ʹͪΐ͏Ͳྑ͍ͷͰ͕͢ɺͦΕ΄ͲΘΕ͍ͯΔΘ͚Ͱͳͦ͞
͏Ͱ͢ɻPython ͱ Tk Ͱ͜͜·ͰͰ͖Δͱ͍͏αϯϓϧͰ͋Γ·͢ɻ

1.5. ։ൃڥ: 19
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1.5.4 emacs

EMACS editor

ਤ-1.6: Image

GNU ͕͍ͯ͠ΔςΩετΤσΟλɻஶऀͷѪ༻Ͱ͢ɻpython-mode/cython-mode ͳ
ͲΛ࣮͢ݱΔɹ֦ுϞδϡʔϧʢEmacs Lisp ͷϓϩάϥϜʣ͕͞Ε͓ͯΓɺ͜ΕΒ
ͷϞδϡʔϧΛಋೖ͢Δ͜ͱͰɺpython ϓϩάϥϜͷ։ൃ͕ޮԽ͞Ε·͢ɻ

atom /VSC(Visual Stduio Code)

ATOM editor

atom/VSC ͍ͣΕ Javascript Ͱ։ൃ͞ΕͨɺۙྲྀߦΓͷΤσΟλʔͰ͢ɻ͍ͣΕ
ແྉͰೖखͰ͖·͕͢ɺatom  open source, VSC ϚΠΫϩιϑτ͕։ൃఏ͍ͯ͠ڙ·
͢ɻVSC ʹ Python Λαϙʔτ͢Δػ֦ு͕ϚΠΫϩιϑτ͔Βఏ͞ڙΕ͍ͯ·͢ͷ
Ͱɺɹ͜ΕΛΠϯετʔϧͯ͠ར༻͠·͢ɻ
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ਤ-1.7: Image

1.6 Ծڥɿvenv

ϞδϡʔϧͷίϯϑϦΫτΛආ͚Δʹ, ɹԾڥΛ͍·͠ΐ͏ɻ

৭ʑͳϓϩάϥϜΛಉ࣌ʹ։ൃ͍ͯ͠ΔͱɺΠϯετʔϧ͍ͯ͠Δ Python Ϟδϡʔϧͷ
ίϯϑϦΫτ͕͖ͯ͠ى·͏͜ͱ͕͋Γ·͢ɻ·ͨɺ৽͍͠ Python ϞδϡʔϧΛςετ
͍͚ͨ͠ΕͲɺγεςϜʹ·ͩΠϯετʔϧͨ͘͠ͳ͍ͱ͍͏͜ͱ͋Γ·͢ɻ͜ͷ
Α͏ͳ߹ʹʹཱͭͷ͕ venvͳͲͷ Python πʔϧͰ͢ɻvenv࡞ڥԾ༺ߦ࣮
python3 ͷඪ४ʹؚ·Ε͍ͯΔͷͰɺ͜Ε͔Β࢝ΊΔͷ͕ྑ͍Ͱ͠ΐ͏ɻ

virtualenv  python2 ͷ࣌ʹΑ͘ΘΕ͍ͯͨπʔϧͰ͢ɻvenv  virtualenv ͷػ
ͷαϒηοτΛ python3 ͷඪ४ػͱͯ͠औΓࠐΜͩͷͱ͞Ε͍ͯ·͢ɻɹϑϧηο
τͷ !virtualenv <https://virtualenv.pypa.io/en/latest/>`__ !pyenv <https://github.com/
pyenv/pyenv>`__ ͳͲͷػڧԽ͞Εͨπʔϧ 3rd ύʔςΟ͔Βొ͍ͯ͠·͢ɻ

1.6.1 venvͷํ͍

venvڥͷ࡞

python ͷಠཱͨ͠ڥΛ࡞ΔͨΊʹɺvenv ΛͯͬΈ·͠ΐ͏ɻ

· ͣ ͜ ͷ  ڥ Λ η ο τ Ξ ο ϓ ͢ Δ σ Ο Ϩ Ϋ τ Ϧʢ ͜ ͜ Ͱ  ɺ
/path/to/new/virtual/environmentʣͱ͠·͢ɻ
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python3 -m venv /path/to/new/virtual/environment

Λ࣮͢ߦΔ͜ͱͰɺ/path/to/new/virtual/environment ͷதʹɺಠཱͨ͠ڥΛઃఆ͢Δͨ
ΊʹඞཁͳϑΝΠϧΛ࡞͠·͢ɻ

% ls /path/to/new/virtual/environment

bin include lib pyvenv.cfg

pytenv.cfg ʹ venv ͷઃఆ͕ॻ͖ࠐ·Ε͍ͯ·͢ɻ

% cat pyvenv.cfg

home = /path/to/PythonBinary/3.9/bin

include-system-site-packages = false

version = 3.9.6

venvڥʹೖΔɻ

Δ͢༺ Shell ʹԠͨ͡ํ๏Ͱ venvڥΛ activate͠·͢ɻ

ͨ͠࡞ venv Λڥ activate ͢Δ͜ͱͰɺ͜ͷಠཱͨ͠ python ·Γ·͕࢝༺ͷརڥ
͢ɻactivate  venv ͷඞཁͱ͢ΔڥมΛૢ͠࡞·͢ɻ͕ͨͬͯ͠ɺ͓͍ʹͳΔ
SHELL ʹ߹Θͤͨ activate ϑΝΠϧΛར༻͢Δ͜ͱ͕ඞཁͰ͢ɻ

bash/shell Ͱɺ

source <venv>/bin/activate

͋Δ͍

. <venv>/bin/activate

csh/tcsh Ͱɺ

source <venv>/bin/activate.csh

fish Ͱɺ

source <venv>/bin/activate.fish

PowerShell Core
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$ <venv>/bin/Activate.ps1

Windows ͷ cmd.exe Ͱɺ

C:\> <venv>\Scripts\activate.bat

PowerShell Ͱ

PS C:\> <venv>\Scripts\Activate.ps1

ΛͦΕͧΕ࣮͠ߦ·͢ɻ <venv> ࡞ͨ͠ venv ͷڥ Path ໊ ྫͰɺ࡞)
/path/to/new/virtual/environment ʣΛࢦఆ͠·͢ɻ

Δͱɺ͢ߦ࣮

bash-3.2$ source /path/to/new/virtual/environment/bin/activate

(environment) bash-3.2$

ͷ༷ʹγΣϧɹϓϩϯϓτʹར༻͍ͯ͠Δ venv ͷ໊લ͕Ճ͞Ε·͢ɻ͜ͷঢ়ଶͰڥ
ಈ͞ΕΔى python ͷຊମɺ

(environment) bash-3.2$ which python3

/path/to/new/virtual/environment/bin/python3

ͱͳ͍ͬͯ·͢ɻ

͜ͷ venv Ͱɺpip3ڥ ʠpython3 -m pipʡΛͯͬɺpython ϞδϡʔϧΛΠϯετʔ
ϧ͢Δͱɺɹ<venv>/lib/python3.x/site-packagesʹඞཁͳϑΝΠϧ͕Ճ͞Ε·
͢ɻ͜ͷΈʹΑͬͯɺ௨ৗͷڥͱ venv ΛΓ͚͍ͯΔ༁Ͱ͢ɻڥ

venvڥΛൈ͚Δɻ

͜ͷಠཱͨ͠ڥΛൈ͚ग़ͯ͠ɺݩͷঢ়ଶʹΔʹɺdeactivate ίϚϯυΛ͍·͢ɻ

(environment) bash-3.2$ deactivate

bash-3.2$
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1.7 όʔδϣϯཧ

ͷϓϩάϥϜ։ൃͰιʔείʔυΛόʔδϣϯཧ͢Δ͜ͱ͕ඞਢͰ͠ΐ͏ɻ࣌ࠓ

git(git)/ mercurial(hg) ͳͲ͕ݱͰͷओཁͳόʔδϣϯཧιϑτΣΞͰ͠ΐ͏ɻɹ
͜ΕΒͷιϑτΛڥʹԠ͓͍͍ͯͩ͘͡͞ɻ

1.7.1 mercurial(hg)

mercurial  python Ͱ࡞ΒΕ͍ͯΔόʔδϣϯཧπʔϧͰɺ

python3 -m pip install mercurial

Ͱ؆୯ʹΠϯετʔϧՄͰ͢ɻ

ଟ͘ͷ౷߹։ൃڥͰ͜ΕΒͷπʔϧαϙʔτ͞Ε͍ͯ·͢ɻ
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1.8 ͦͷଞ

1.8.1 cython

ͬͱ͘ʂ : C/C++ͷϥΠϒϥϦͱ Python ͷ݁߹

ϓϩάϥϜͷ࣮ؒ࣌ߦͷ 99%ϓϩάϥϜͷ 1%ͷ࣮ߦͰ͋ΔͱݴΘΕΔ͜ͱ͕͋ΔΑ
͏ʹɺϓϩάϥϜͷ͘͝Ұ෦ΛߴԽ͢Δ͜ͱͰɺඈ༂తʹੑ্͕͠·͢ɻ

python ॲཧܥΠϯλϓϦλܗͷγεςϜͳͷͰɺ࣮ߦ C++/Fortran ͳͲͱൺ
Ε͘ͳΓ·͢ɻɹ cython  python ͷαϒηοτʹಠࣗͷ֦ுΛՃ͑ͨޠݴ cython
Ͱॻ͔ΕͨϓϩάϥϜΛίϯύΠϧ͠ɺpythonޠݴ ͔Βݺͼग़ͤΔΑ͏ʹͯ͘͠Ε·͢ɻ
cython ޠݴ python Γ·͢ͷͰɺpython͕͋ੑޓͱҰఆͷޠݴ Ͱॻ͔Εͨϓϩάޠݴ
ϥϜʢؔʣΛίϯύΠϧ͢Δ͜ͱՄͰ͢ɻcython طଘͷผޠݴ (C++ͱ͔ʣͰॻ
͔ΕͨϥΠϒϥϦΛ python ͔Βར༻͢Δ߹ʹΘΕ·͢ɻ

numbaͱ͍ͬͨಉ༷ͷػΛͬͨπʔϧ͋ΒΘΕ͍ͯ·͢ɻ

1.8.2 numpy/f2py/scipy

numpypythonͰߴͳࢉܭΛ͏ߦ߹ͷ࣮࣭తͳج൫ͱͳ͍ͬͯΔɺnumpy.ndarray
σʔλߏͳͲΛఏ͍ͯ͠ڙ·͢ɻscipyՊֶ͚ࢉܭͷϥΠϒϥϦͰ͢ɻ

1.8.3 numba

numba python(ͷαϒηοτʣͰهड़͞ΕͨϓϩάϥϜΛɺ࣮ػʹ࣌ߦցޠʹมͯ͠
Δ͢ߦ࣮ JIT(Just In Time) ࠶༁͞Εͨ݁ՌʹޠցػίϯύΠϧπʔϧͰ͢ɻҰ୴ܕ
ར༻͞Ε·͢ͷͰɺେྔͷσʔλΛॲཧ͢Δࡍʹɺ༁ (ίϯύΠϧʣͷؒ࣌Λྀ͠ߟ
ͯɺେ͖ͳ࣮ߦͷվળ͕ࠐݟ·Ε·͢ɻ

1.8.4 Pythonͷνϡʔχϯάɿ cProfile/profile/timeit

1.8.5 py2app/py2exe

python Ͱ࡞ͨ͠ϓϩάϥϜΛ୯ಠͷΞϓϦέʔγϣϯͱͯ͠Մͳܗʹ·ͱΊ͋
͛ͯ͘ΕΔπʔϧͰ͢ɻ࡞ͨ͠ python ϓϩάϥϜΛඞཁͳ python Ϟδϡʔϧ͓Αͼ
python ͷॲཧܥΛύοέʔδԽͯ͘͠Ε·͢ɻ
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1.8.6 python2ͱpython3ͷҧ͍ʹ͍ͭͯ

Python2 ͔Β Python3 ͷόʔδϣϯΞοϓͰɺ

• print ͕จ͔Βؔʹͳͬͨɻ

• Tkinter ͷ໊લ͕ tkinter ʹม͞ߋΕͨɻ

• จܕࣈσʔλ (str) ͕ unicode ʹͳͬͨɻ

ͳͲ Python Γ·͢ɻ͕͋ߋͳมൣʗ౷߹ͳͲߋɺϞδϡʔϧ໊ͷมߋͷจ๏ͷมޠݴ
ͱͰɺpython2͜͏ͳ͜ͱʹɺ2to3ͳͲͷπʔϧΛ͍ ͷεΫϦϓτΛ͚ python3
Δ͜ͱɺpython2/python3͑ͷεΫϦϓτʹॻ͖͚ ྆༻ͷεΫϦϓτͷॻ͖͑
Δ͜ͱͳͲΛαϙʔτͯ͘͠ΕΔπʔϧ͕ଘ͠ࡏ·͢ɻৄࡉɺஶͷϝϞ Python2 ͔
Β Python3 Ҡ͢ߦΔͱ͖ʹ͓ͬͯ͘ͱ͍͍͔͠Εͳ͍͔ͭزͷࣄ (http://www.j-
parc.jp/ctrl/documents/articles/python2to3/index.html) Ͱ͢ɻ͍ͳΕʹߟࢀ͕͝

1.8.7 pythonͷֶ (ષ)

import thisΛ࣮ͯ͠ߦΈ·͠ΐ͏ɻ

import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do it.

Although that way may not be obvious at first unless you're Dutch.

Now is better than never.

Although never is often better than right now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.

Namespaces are one honking great idea -- let's do more of those!
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ʠPEP 20 – The Zen of Pythonʡɺɹ Python ͷઌऀۦͷҰਓͰ͋Δ Tim Perters ഈ͕ࢯ
ͨ͠ Python ͷ࢈Έͷ Guido van Rossum ͷࢯ Python ઃܭͷࢦΛ؆ܿʹදͨ͠ݱͷ
Ͱ͢ɻ

චऀͷݸਓతݟղͰ͕͢ɺ͜ΕʡZen(ષ)ʡͰ͋ͬͯɺɹڭओٛతʹकΔͨΊͷϧʔ
ϧͱ͍͏Θ͚Ͱͳ͘ɺͬͨ࣌ͷࢦͱͯ͠ΘΕΔ͖ͷͱ͑ߟ·͢ɻɹʢʡષ
फྟػԠมʡͩͦ͏Ͱ͢ɻʣ

ʠPEP 20ʡʹɺʡLong time Pythoneer Tim Peters succinctly channels the BDFLʟs guiding
principles for Pythonʟs design into 20 aphorisms, only 19 of which have been written down.ʡ
ͱͳ͍ͬͯͯɺ͋ͱҰͭॻ͖Լ͞Ε͍ͯͳ͍ࢦ͕͋Δ͜ͱʹͳΓ·͢ɻɹະͷ··
ͷɺʡZen"Β͍͠ͱ͜ΖͰ͢Ͷɻ͓ͯ͘͠
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