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Python  

Python ̆ΐ Ҋ ̔ 

Ҭ ̆ᾧ ̆ ̆ ᶛ̆ ԍ Python 3 Ȃ 

Python ѿ Ȃᵰ

̆ C ̆ Java ̆ ∆

Basic ̆ JavaScript Ȃ 

Python ѿ ָӇ ̙ 

ᾢ̆ ױ ѿҊ Ȃ ᴋᵥ ̆

ҹԅ ̆ Ҋ ѿҩ MP3̆ Ώѿҩ ̆

CPU ̆פ ̆ץ Ҍ

̆ ñ ò CPU ץ Ȃפ Ҍ ̆

ѿҩ ̆ Ώ ף ̆ Ӟ Ȃ 

̆ ѿҩᴋⱵ̆C Ώ 1000 ף ̆Java Ώ 100

̆ Python 20 Ȃ 

ץ Python ѿ Ȃ 

ᵰӞ ᴪ ף̆ Ҍ ף̙ ᴇף ̆C

1 ̆Java 2 ̆ Python 10 Ȃ 
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Ҍ ᵞ ̆ ̙ ҉ ̆

̆ᵖ ̆ Ҭ̆ Python Ӟ

̆ ̆ץ Ҍ ԍ Ȃ 

ᵖ ̆ ԍ∆ ᴋⱵ P̆ython Ȃ

Google ᶏ Python̆ ᵰ Ҍ ԅᴪ Ȃ 

Python ẠָӇ̙ץ Ạץ ᴋⱵ̆ ꜚ ᴍᵰ MP3̕

Ạץ ̆ YouTube PythonΏ ̕ Ạץ

̆ Python Ȃ ӊ

Ԋ Ȃ 

Python Ӟ Ҍ Ԋ ̆ Ώ ᵬ ̆ ҩ C Ώ̕

Ώ ̆ Swift/Objective-Ĉ iPhonẽ Javâ

Android̃ ̕Ώ 3D ̆ C C++Ȃ 

ᵰ ̆ Ҋץ ᴆ̔ 

¶ ᴪᶏ ̆ᵖ׆ Ώ ̕ 

¶ ∆Ҭ ѿ ף ̕ 

׆ ¶ Ғҙ ᴆ ̕ 

¶ ₮ ҩ ӟȂ 

Ҍ Ῥ ԅ̆ ҩ ҹᵰ‰ ˻ 

‰ ԅ ̙ 
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῏ԍᵬ  

̆ ᴆ ̆ҙᵩ֟ ̆

Java/Python/Ruby/Scheme/Objective C̆ ῀ ̆

ȇSpring 2.0 ҍ ᶃ Ȉѿӥ̆ ҩҙᵩ

GitHub̆ ֜ ̔ 

Python  ׃

Python ñ òGuido van Rossum1989 ̆ҹԅ

Ώ ѿҩ Ȃ 

̆ῃҕ Ҍ 600 ̆ᵖ Ӟ Ӈ

20 Ȃ ᵰ TIOBE ̆ᵰ

Ȃ 10 10 ̔ 

http://weibo.com/liaoxuefeng
https://github.com/michaelliao
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̆ ₃ ȂC ץ Ώ ᵬ

ᴆ ̆ C̆ץ ֓ ȁᾟ№

ᴆ Ȃ Python Ώ Ȃ 

ᵰ ѿ ᵬ ᴆ ̆ᵰ ԅ Ώף ̆

Ώ қ ̆ ꜛᵰⱴ Ȃ ̆

Ώѿҩ ᴆ ̆ ᾢ׆ Ώ ῏

ף ̆ ᵀ ѿ Ӟ Ҍ₮ Ȃ ᴪ ᶫѿҩ

ף ̆ ᵰ ̆ ̆ ᴆ
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SMTP ̆ GUI ̆ ֓ ף ҉ ̆

ѿҩ ᴆ ₃ ₮ Ȃ 

Python ҹ ױ ᶫԅ ף ̆ ԅ ȁ ᴆȁ

GUIȁ ȁ ῤ ̆ ᵬñῤ ̂batteries 

included̃ òȂ Python ̆ ⱳ Ҍ ׆ Ώ̆ ᶏ

Ȃ 

ԅῤ P̆ython ҈ ̆Ӟ ≢ֲ ̆ᶫ

ᵰ ᶏ қ Ȃ ̆ ᵰ ף ̆Ӟ ץ

ᵬҹ ҈ ≢ֲᶏ Ȃ 

Python ̆ᶛ YouTubeȁInstagram̆

ῤ Ȃ Ὲ ̆ GoogleȁYahoo ̆ NASÂ

̃ ᶏ PythonȂ 

Python ᵝ ñᴨ òȁñ òȁñ ò̆ ץ Python

҉ ̆∆ Python̆ Ҍᵖ῀ ̆ ғ ῀Ҋ

̆ ץ Ώ ֓ Ȃ 

P̆ython ᴨ ̆ Ώ ף ̆

Ώ ף Ȃ ѿҩ ᵰ Ώז ȁꜚҌꜚ

₃҆ ף ̆ᵰ ץ  Ȃז

Python ֓ ̙ 

http://instagram.com/
http://www.douban.com/
http://www.nasa.gov/
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̆ ȁ Ⱶ ̕ 

ῒ ΐ̆ ᴋⱵ  ̕

ῒז Ῥ ̆ Ḃᶏ Ȃ 

Python Ȃ 

ᴋᵥ ̆PythonӞҌᶛ Ȃᴨ ԅ̆ Python

֓ ̙ 

ѿҩ ̆ C ̆ ҹ Python

̆ᵰ ף ᴪѿ ѿ CPU

̆ ҩ ̆ ץ Ȃ C ╠

CPU ̆ ץ Ȃ 

ᵖ Ҍ Ӈ ̆ ҹ Ҍ₮

Ȃᶛ ѿҩҊ MP3 ̆C

0.001 ̆ Python 0.1 ̆ ԅ 100Ṑ̆ᵖ ԍ

̆ 1 ̆ᵰ ̆ ⌠ 1.001 1.1

≢ ̙ F1 ₮ ֤҈ ҉ ѿ

̆ F1 400Ὲ ̆ᵖ ԍ҈

20Ὲ ̆ ̆ᵬҹӗ ̆ᵰ 20Ὲ Ȃ 
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ԋҩ ף Ҍ ⱴ Ȃ ᵰ Python ̆ ҉

ף ̆ ѿ C Ҍ C̆ Ҍ ף ̆

̂Ӟ ᵰ Windows҉ xxx.exe ᴆ̃

₮ Ȃ ׆ ₮ Cף Ҍ ̆ ₄̆ץ

̆ ҩ ̆ ̆↕ ₮ Ȃ 

ҩ ֽ ԍᵰ Ώ ᴆ ≢ֲ ṜȂ

╠ ԑ ̆ף ᴆ ҙ ԅ̆ ꜚ

Ⱶ ԅ̆ ѿ Ҍ ≢ֲȂ 

Ῥ ԅ̆ ꜚ ԑ ѿ ̆

ԑ ҉ ᴨ Ἕ Linuxѿ ף ̆ ױ ҆Ҍ

ᵀ Ώ ף ñ ҙᴇṿòȂ ֓ Ὲ ף Ҍ

ף Ώ ԅ̆ѿ ̆ ֲ ױז

֟ ԅȂ 
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̆Python ῒז ̆ ̆ Ҍѿѿ↓ҽԅȂ 

Python 

ҹPython ̆ ץ WindowsȁMac Linux/Unix

҉Ȃ Windows҉Ώ Python ̆ ⌠ Linux҉Ӟ Ȃ 

ӟ Python ̆ ᾢ Python ⌠ᵰ Ȃ

̆ᵰᴪ ⌠ Python ̂ Python ̃̆ѿҩ

פ ֜ԑ ̆ ѿҩ Ȃ 

Python 3.5 

╠̆Python ңҩ ̆ѿҩ 2.x ̆ѿҩ 3.x ̆ ңҩ

ҌῚ Ȃ ԍ 3.x ̆ ױ ץ Python 3.5

ҹ Ȃ Ḡᵰ ҉ Python 3.5.x̆

̆ᵰ ӟ ҩ Ȃ 

Mac҉ Python 
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ᵰ ᶏ Mac̆ OS X 10.8~10.10̆ Ӈ Python

2.7Ȃ Python 3.5̆ ңҩ ̔ 

ѿ ׆̔ Python Ҋ Python 3.5 ̂

ῤ Ἕ̃̆ ₯ ̕ 

ԋ̔ ԅ Homebrew̆ פ brew install python3

Ȃ 

Linux ҉ Python 

ᵰ ᶏ Linux̆ Ẋץ ᵰ Linux ̆

Python 3 ̆ ↕̆ Windows Ȃ 

ԍ ╠ׅ ᶏ Windows ̆ ῤ

Mac̆ ץ Ҋῤץ Ȃ 

Windows҉ Python 

ᾢ̆ ᵰ Windows ̂64ᵝ 32ᵝ̃׆ Python

Ҋ Python 3.5 64ᵝ 32ᵝ ̂

ῤ Ἕ̃̆ ̆ Ҋ EXE ̔ 

https://www.python.org/ftp/python/3.5.0/python-3.5.0-macosx10.6.pkg
http://pan.baidu.com/s/1sjqOkFF
https://www.python.org/ftp/python/3.5.0/python-3.5.0-amd64.exe
https://www.python.org/ftp/python/3.5.0/python-3.5.0.exe
http://pan.baidu.com/s/1sjqOkFF
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≢ ҉ Add Python 3.5 to PATH̆ ñInstall Nowò

Ȃ 

ᴪ ⌠ C:\ Python35 Ҋ̆ פ ̆ ῀

python ̆ᴪ₮ ң ’̔ 

’ѿ̔ 
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⌠҉ ̆ Python ⱳ˻ 

ᵰ ⌠ >>> ױ Python֜ԑ Ҭԅ̆ ץ ῀

ᴋᵥ Pythonף ̆ ᴪ ┴ ⌠ Ȃ ̆ ῀ exit()

̆ ץ ₮ Python֜ԑ ̂ ῏ פ Ӟ  Ȃ̃ץ

’ԋ̔ ⌠ѿҩ ̔ 

ļpythonĽ Ҍ ῤ ӞҌ̆פ ᴆȂ 

 

ҹWindowsᴪ ѿҩ Path

python.exĕ ⌠̆ ᴪ Ȃ ԅ Add Python 

3.5 to PATH̆ ꜚ python.exe ⱴ⌠ PathҬȂ 

ᵰҌ Ӈḱ ̆ Python ѿ

̆Ⱶ ҉ Add Python 3.5 to PATHȂ 
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ᴪ ᵥ Python ⌠ Ҭ̆ ғ ₮ Python֜ԑ

Ȃ 

Windows҉ Python ̆ ᾢ ꜚ פ ̆ pythonȂ 

Mac Linux҉ Python ̆ ̆ python3Ȃ 

Python  

ױ Ώ Pythonף ̆ ױ ⌠ ѿҩ Pythonף py.ץ

ҹ ᴆȂ ף ̆ Python .py

ᴆȂ 

ԍ ҩ Python ׆ ⌠ ̆ ץ ҉̆

̆ᴋᵥֲ ץ Ώ Python Pythonף ̂

̃ȂԊ ҉̆ Python Ȃ 

CPython 

׆ױ Python Ҋ Python 3.5 ̆ ױ

ԅѿҩ ̔CPythonȂ ҩ C ̆

ץ CPythonȂ פ Ҋ python ꜚ CPython Ȃ 

CPython ᶏ Python Ȃ ף Ӟ CPython

Ҋ Ȃ 

IPython 

https://www.python.org/
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IPython ԍ CPythonӊ҉ ѿҩ֜ԑ ̆Ӟ ̆IPython

֜ԑ ҉ ̆ᵖ Pythonף ⱳ CPython

ῃѿ Ȃ ֟ Ҍ ̆ᵖῤ ῒ

ԅ IEȂ 

CPython >>>ᵬҹ ̆ IPython In [ ]: ᵬҹ Ȃ 

PyPy 

PyPy ѿҩ Python ̆ ȂPyPy JIT

̆ Pythonף ꜚ ̂ Ҍ ̃̆ ץ ץ

Pythonף Ȃ 

№ Pythonף ץ PyPyҊ ̆ᵖ PyPy CPython

ѿ֓ Ҍ ̆ Pythonף ң Ҋ

ᴪ Ҍ Ȃ ᵰ ף ⌠ PyPyҊ ̆ ԅ PyPy

CPython Ҍ Ȃ 

Jython 

Jython Java ҉ Python ̆ ץ Pythonף

Java Ȃ 

IronPython 

IronPython Jython ᵌ̆ Ҍ IronPython .Net ҉

Python ̆ ץ Pythonף .Net Ȃ 

 

http://en.wikipedia.org/wiki/Just-in-time_compilation
http://en.wikipedia.org/wiki/Just-in-time_compilation
http://pypy.readthedocs.org/en/latest/cpython_differences.html
http://pypy.readthedocs.org/en/latest/cpython_differences.html
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Python ̆ᵖᶏ CPythonȂ Java

.Net ֜ԑ̆ Ⱳ Ҍ Jython IronPython̆

֜ԑ̆ Ḡ ӊ Ȃ 

ף Ḡ CPython 3.4 Ҋ Ȃ Ⱶ

CPython̂ Ӟ ׆ Python Ҋ ̃Ȃ 

ѿҩ Python  

̆ԅ ԅ ᵥ ꜚ ₮ Python ֜ԑ ̆ ױ ץ

Ώ Pythonף ԅȂ 

Ώף ӊ╠̆ ҆Ҍ ñ └ò-ñ ò ף ׆ ⌠ᵰ

҉ȂΏ Ӟ ѿҩ ̆ᵰ ѿҩ ѿҩ ף

̆ ף Ҭ̆∆ ᴪ ף ̆ ᵰ̆ץ

ה ȁ ̆ ץ ᵥΏ Ȃ 
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֜ԑ >>>Ҋ̆ ף῀ ̆ ̆ ץ ┴

ף⌠ Ȃ ̆ ῀ 100+200̆ Ҍ 300̔  

>>> 100+200 

300 

̆ᴋᵥ ץ ₮ Ȃ 

Python ₮ ̆ ץ print() ₱ ̆

̆ᵖҌ  ̔

>>> print('hello, world')  

hello, world  

Ҭ ұׂ̆ ױ

ᴪ ⌠Ȃ 

̆ exit() ₮ Python̆ ױ ѿҩ Python ˻ ѿ

Ḡ Ҋ ̆Ҋ Ῥ ῀ѿ ף Ȃ 

 

Python֜ԑ פ Ҋ̆ ץ ף῀ ̆ ̆ ┴

⌠ Ȃ 

ᶏ  

Python ֜ԑ פ Ώ ̆ ѿҊ ⌠ ̆

Ḡ ̆Ҋ Ṝ̆ Ῥ ѿ Ȃ 
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̆ץ Ṝ̆ ױ ᶏ ѿҩ Ώף ̆Ώ

ԅ̆Ḡ ҹѿҩ ᴆ̆ ̆ ץ ԅȂ 

̆ ױ ҉ 'hello, world' Ώ₮ ̆Ḡ Ҋ

Ȃ 

Ӈ ԅ̔ ⌠ ̙ 

ң ̔ 

ѿҩ Sublime Text̆ ᾧ ᶏ ̆ᵖ Ҍט ᴪ ₮ ̔ 

 

ѿҩ Notepad++̆ ᾧ ᶏ ̆ Ҭ ̔ 

 

http://www.sublimetext.com/
http://notepad-plus-plus.org/
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̆ ҩ ̆p Ҍ Word Windows Ԋ Ȃ

WordḠ Ҍ ᴆ̆ Ԋ ᴪ ᵬ ᴆ

ⱴ҉₃ҩ ̂UTF-8 BOM̃̆ ᴪ ₮ ῒ

Ȃ 

̆ ףҊץ῀ ̔ 

print('hello, world')  

print ╠ Ҍ ᴋᵥ Ȃ ̆ ѿҩ ̆ᶛ C:\ work̆

ᴆḠ ҹ hello.py ̆ ץ פ ̆ ╠ ℗ ⌠

hello.py ̆ ץ ҩ ԅ̔ 

C:\ work>python hello.py  

hello, world  

Ӟ Ḡץ ҹ≢ ̆ first.py ̆ᵖ py.ץ ̆ῒז

Ҍ Ȃ ̆ ᴆ ȁ Ҋ⅞ Ȃ 

╠ Ҋ hello.py ҩ ᴆ̆ python hello.py ᴪ  ̔

C:\ Users\ IEUser>python hello.py  

python: can't  open file 'hello.py': [Errno 2] No such file or directory  

̆ hello.py ҩ ᴆ̆ ҹ ᴆҌ Ȃ ҩ

Ṝ̆ ѿҊ ╠ Ҋ ҩ ᴆԅȂ hello.py

ѿҩ Ҋ̆ ᾢ cd ℗פ ╠ ̔ 

פ Python֜ԑ  
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№ פ Python֜ԑ Ȃ 

⌠ ᵌ C:\ > Windows ᶫ פ ̔ 

 

פ Ҋ̆ ץ python ῀ Python֜ԑ ̆Ӟ ץ

python hello.py ѿҩ.py ᴆȂ 

⌠>>> Python֜ԑ Ҋ̔ 

 

Python֜ԑ Ҋ̆ ῀ Pythonף ┴ Ȃ 
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̆ פ .py ᴆ Python֜ԑ Ҋ

Pythonף Ҍ ȂPython֜ԑ ᴪ ѿ Pythonף

ꜚ ₮ ̆ᵖ ̆ Pythonף ҌᴪȂ 

ᶛ ̆ Python֜ԑ Ҋ̆ ῀̔ 

>>> 100 + 200 + 300  

600 

ץ ⌠ 600Ȃ 

ᵖ ̆Ώѿҩ calc.py ᴆ̆ῤ Ҋ̔ 

100 + 200 + 300  

פ Ҋ ̔ 

C:\ work>python calc.py  

ָӇ ₮ Ȃ 

Ȃ ₮ ̆ print() ₮ Ȃ calc.py

ѿҊ̔ 

print(100 + 200 + 300)  

Ῥ ̆ ץ ⌠ ̔ 

C:\ work>python calc.py  

600 

py ᴆ 
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̆ Ҍ Ἕ.exe ᴆ .py ᴆ ̙ Windows

҉ Ҍ ̆ᵖ ̆ Mac Linux҉ ץ ̆ .py ᴆ

ѿ ⱴ҉ѿҩ ̔ 

#!/usr/bin/env python3  

 

print('hello, world')  

̆ פ hello.py ץ ̔ 

$ chmod a+x hello.py  

ץ hello.py ԅ̆ MacҊ ̔ 

 

 

Ώ Python ̆ Ḡ ҹ ҹ.py ᴆ̆ ץ

Python ҩ ԅȂ 
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Python ֜ԑ .py ᴆ ָӇ ≢ ̙ 

῀ python ῀֜ԑ ̆ ԍ ꜚԅ Python ̆ᵖ

ᵰѿ ѿ ῀ ף ̆ ῀ѿ ѿ Ȃ 

.py ᴆ ԍ ꜚԅ Python ̆ ѿ .py ᴆ

ף ԅ̆ᵰ ᴪ֜ץԑ ῀ ף Ȃ 

Python ̆ ῃ ѿץ Ώף ̆ѿ ѿ

ҩ֜ԑ פ ̆ Ώף Ҭ̆ ף№ ⌠ פ ̆

Ԋ ⱳṐ˻╠ ҩ 27' ˻ 

 

hello.py 

Pythonף ꜛ  

Pythonף ꜛ ץ ᵰ ῀ Pythonף ̆

ѿҩ Python ף Ȃ Ҋ̔ 

ף῀ ¶ ̔ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/hello.py
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¶ ₯ Run ף̆ ⌠ Pythonף ꜛ

̕ 

¶ Pythonף ꜛ ף Ḡ ҹҳ ᴆ̆ Python

ף ̕ 

ף ¶ ̔ 

 

Ҋ  

₯ ̆ ҹ̔learning.py 

https://raw.githubusercontent.com/michaelliao/learn-python3/master/teach/learning.py
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Ҋ ̔learning.py 

 

learning.py Ҋ  ̔פ

C:\ Users\ michael\ Downloads> python learning.py  

⌠ Ready for Python code on port 39093... ⱳ̆Ҍ ῏

פ ̆ ⌠ ̔ 

 

 

HTML5 ̔ 

¶ IE >= 9 

¶ Firefox 

¶ Chrome 

¶ Sarafi 

ף # :  

http://pan.baidu.com/s/1sjNYY8P
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----  

print('Hello, world')  

῀ ₮ 

₮ 

print() Ҭⱴ҉ ұ̆ ץ ҉ ₮ Ȃ

₮'hello, world' ̆ ף Ҋ̔ 

>>> print('hello, world')  

print() ₱ Ӟ ץ ҩ ұ̆ ñ,ò̆ ץ ѿұ

₮̔ 

>>> print('The quick brown fox', 'jumps over', 'the lazy dog')  

The quick brown fox jumps over the lazy dog  

print() ᴪᶭ ҩ ұ̆ ⌠ ñ,òᴪ ₮ѿҩ ̆ ̆

₮ ұ ̔ 

 

print() Ӟ ץ ̆ ̔ 

>>> print(300)  

300 

>>> print(100 + 200)  

300 

̆ ױ ץ 100 + 200 ֦ѿ ̔ 
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>>> print('100 + 200 =', 100 + 200)  

100 + 200 = 3 00 

̆ ԍ 100 + 200̆Python ꜚ ₮ 300̆ ᵖ '̆100 + 

200 =' ұ Ὲ ̆Python ҹ ұ̆ ҉

Ȃ 

῀ 

̆ᵰ ץ print() ₮ᵰ ԅȂᵖ ̆

׆ ῀ѿ֓ ӇⱲ̙Python ᶫԅѿҩ input() ̆ ץ

῀ ұ̆ ⌠ѿҩ Ȃ ῀ ̔ 

>>> name = input()  

Michael 

ᵰ ῀ name = input() Ҋ ̆Python֜ԑ פ

ᵰ ῀ԅȂ ̆ᵰ ץ ῀ᴋ ̆ ῀Ȃ 

῀ ̆Ҍᴪ ᴋᵥ ̆Python֜ԑ פ ⌠>>> ԅȂ

↨ױ ῀ ῤ ⌠ ԅ̙ ⌠ name ԅȂ ץ

῀ name ῤ ̔ 

>>> name 

'Michael'  

ָӇ ̙ ∆Ҭ ף ̔ 

ҹ a ↕̆ ҹ a x aȂ a Ạѿҩ ̆

ױ ץ a ṿ ̆ ̔ 
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a=2̆ ↕ ҹ a x a = 2 x 2 = 4̕  

a=3.5̆ ↕ ҹ a x a = 3.5 x 3.5 = 12.25Ȃ 

Ҭ̆ Ҍֽ ҹץ ̆ ץ ұ̆

̆nameᵬҹѿҩ ѿҩ ұȂ 

₮ name ῤ ̆ ԅ Ώ name ̆ ץ

print() ₱ ̔ 

>>> print(name)  

Michael 

ԅ ῀ ₮̆ ױ ץ ҉ 'hello, world'

ӈ ԅ̔ 

name = input()  

print('hello,', name)  

҉ ̆ ѿ ף ᴪ ῀ᴋ ᵬҹ ̆

῀ name Ҭ̕ ԋ ף ᴪ hello ̆

῀ Michael̔ 

C:\ Workspace> python hello.py  

Michael 

hello, Michael  

ᵖ Ṝ̆ ᴋᵥ Ḥ ̔ñ ̆ ῀ᵰ

ò̆ Ҍ Ȃ ̆input() ץ ᵰ ѿҩ ұ

̆ԍ ױ ף ̔ 
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name = input('please enter your name: ')  

print('hello,', nam e) 

Ῥ ҩ ᵰ̆ᴪ ̆ ѿ ᴪ̆ ᾢ ₮ please enter 

your name:̆ ̆ ץ ̆ ῀ ̆ ⌠ hello, xxx

₮̔ 

C:\ Workspace> python hello.py  

please enter your name: Michael  

hello, Michael  

̆ ῀ Ҍ ̆ ₮ ӞᴪҌ Ȃ 

פ Ҋ̆ ῀ ₮ Ӈ Ȃ 

 

ᴋᵥ ҹԅ ѿҩ ᴋⱵ̆ ԅ ῀̆

Ḥ ̆ ԅ ₮̆ ᴋⱵ

Ȃ 

῀ Input̆ ₮ Output̆ ̆ ױ ῀ ₮ ҹ Input/Output̆

Ώҹ IOȂ 

input() print() פ Ҋ ῀ ₮̆ᵖ ̆ Ӟ

ץ ῒז ῀ ₮̆ ̆ ҉ ѿ

ҩ ῀ ̆ ₯ñ ò ҉ ⌠ ₮Ḥ Ȃ 

ӟ 
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≠ print() ₮ 1024 * 768 = xxx ̔ 

# - * -  coding: utf - 8 - * -  

----  

print(???)  

 

do_input.py 

Python  

Python ѿ Ȃ ױ ᶏ

Ҍ ̆ ≢ ̆ Ҍ Ҋ Ҍ

̆ ᴋⱵ̆ Ḡ Ώ₮

‗Ҍ ӈ̆ ᴋᵥѿ̆ץ ѿ ̆

ף CPU

̆ ȂPythonӞҌᶛ Ȃ 

Python ̆ Ώ̆₮ ף ἝҊ  ̔

# print absolute value of an integer:  

a = 100  

if a >= 0:  

    print(a)  

else:  

    print( - a)  

#ץ ̆ ֲ ̆ ץ ᴋ ῤ ̆ ᴪ

Ȃῒז ѿ ѿҩ ̆ ῳץ : ̆

ҹף Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/do_input.py
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≠ Ȃ ᵰΏ₮ ף ̆ᵖ ₃

ҩ TabȂ Ḛ ̆ ᶏ 4ҩ

Ȃ 

ѿҩ ᵰΏ₮ ף ᵰ̆ᴪẁ ԍ ѿ

ף № ₱ ׆̆ ⌠ ף Ȃ 

ñ └̇ òⱳ ԅ̆ Ȃ ᵰ

ף ̆ ף Ȃ ĬDE

Ἕ Javaף Pythonף Ȃ 

̆ Ⱶ ̆Python Ώ ̆ Ώ ԅ Ώ̆

ᴪ Ȃ 

 

Pythonᶏ ף ̆ Ⱶ Ḛ ӟ ̆ ᶏ

4ҩ Ȃ 

Ҭ̆ Tab ꜚ ҹ 4ҩ ̆ ḠҌ

Tab Ȃ 
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ӈ Ạץ ̆ ̆

ץ ṿȂᵖ ̆ Ҍ ṿ̆ ץ

ȁ ȁ ȁ ȁ ̆Ҍ ̆

ӈҌ Ȃ PythonҬ̆ ץ

Ҋ₃ ̔ 

 

Python ץ ᴋ ̆ ̆ Ҭ

҉ Ώ ѿ ѿ ̆ᶛ ̔1̆100̆ - 8080̆ 0̆ Ȃ 

ԍᶏ ԋ └̆ ̆ץ Ṝ Έ └ Ḃ̆

Έ └ 0x╠ 0-9̆a-f ̆ᶛ ̔0xff00̆0xa5b4c3d2̆ Ȃ 

 

Ӟ ӊ̆ ץ ҹ ̆ ҹ ̆

ѿҩ ᵝ ̆ ̆1.23x109 12.3x108 ῃ

Ȃ ץ Ώ ̆ 1.23̆3.14 -̆ 9.01̆ Ȃᵖ

ԍ ̆ ̆ 10 e ̆ף

1.23x109 1.23e9̆ 12.3e8̆0.000012 Ώץ 1.2e- 5̆ Ȃ 

ῤ Ữ Ҍ ̆

̂ Ӟ ̙ ˻̃̆ ↕ ᴪ ԓ

῀ Ȃ 

ұ 
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ұ ץ ' " ᴋ ̆ 'abc' ̆"xyz"

Ȃ ̆'' "" ѿ ̆Ҍ ұ ѿ №̆

̆ ұ'abc' ăb̆c 3ҩ Ȃ ' Ӟ ѿҩ ̆

ץ "" ̆ "I'm OK" Ĭ'̆m̆ ̆Ŏ K

6ҩ Ȃ 

ұῤ ' " ӇⱲ̙ ץ ӈ \ ̆

̔ 

'I \ 'm \ "OK\ "!'  

ұῤ ̔ 

I'm "OK"!  

ӈ \ ץ ӈ ̆ \ n \̆ t └ ̆ \

Ӟ ӈ̆ \ץ \ \̆ ץ Python ֜ԑ פ

print() ұ ̔ 

>>> print('I \ 'm ok.')  

I'm ok.  

>>> print('I \ 'm learning \ nPython.')  

I'm learning  

Python.  

>>> print(' \ \ \ n\ \ ')  

\  

\  

ұ ӈ̆ ⱴ \̆ҹԅ ̆

Python ᾛ r'' '' ῤ ұ Ҍ ӈ̆ ץ ̔ 

>>> print(' \ \ \ t \ \ ')  
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\        \  

>>> print(r' \ \ \ t \ \ ')  

\ \ \ t \ \  

ұῤ ̆ \ nΏ ѿ Ҍ ̆ҹԅ ̆

Pythonᾛ '''...''' ῤ ̆ ץ ̔ 

>>> print('''line1  

... line2  

... line3''' )  

line1  

line2  

line3  

҉ ֜ԑ פ ῤ ῀̆ ῀ ῤ ̆ >>>

ҹ... ̆ ᵰ ץ ҉ѿ ῀Ȃ Ώ ̆ ̔ 

print('''line1  

line2  

line3''')  

ұ'''...''' ץ ╠ ⱴ҉ r ᶏ ̆ Ȃ 

ṿ 

ṿ ף ῃѿ ̆ѿҩ ṿ TrueȁFalseң

ṿ̆ Ӈ Truĕ Ӈ Falsĕ PythonҬ̆ ץ TrueȁFalse

ṿ̂ Ώ̃̆Ӟ ץ ₮ ̔ 

>>> True 

True 

>>> False 

False 

>>> 3 > 2  

True 

>>> 3 > 5  

False 
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ṿ ץ andȁor not Ȃ 

and ҍ ̆ ҹ Truĕand True̔ 

>>> True and True  

True 

>>> True and False  

False 

>>> False and False  

False 

>>> 5 > 3 and 3 > 1  

True 

or ̆ ῒҬ ѿҩҹ Truĕor True̔ 

>>> True or True  

True 

>>> True or False  

True 

>>> False or False  

False 

>>> 5 > 3 or 1 > 3  

True 

not ̆ ѿҩ ̆ True FalsĕFalse

True̔ 

>>> not True  

False 

>>> not False  

True 

>>> not 1 > 2  

True 

ṿ ᴆ∞ Ҭ̆ ̔ 

if age >= 18:  

    print('adult')  

else:  
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    pr int('teenager')  

ṿ 

ṿ Python ѿҩ ṿ̆ None ȂNoneҌ ҹ 0̆

ҹ 0 ӈ ̆ None ѿҩ ṿȂ 

P̆ython ᶫԅ↓ ȁ ῖ ̆ ᾛ ⇔ ӈ

̆ ױ ᴪ ⌠Ȃ 

 

҉ ∆Ҭף ѿ ̆

Ҭ̆ Ҍֽ ץ ̆ ץ ᴋ Ȃ 

Ҭ ѿҩ ԅ̆ Ώ ȁ

_ ̆ғҌ ̆ ̔ 

a = 1  

a ѿҩ Ȃ 

t_ 007 = 'T007'  

t_007 ѿҩ ұȂ 

Answer = True 

Answer ѿҩ ṿ TrueȂ 

PythonҬ̆ = ṿ ̆ ץ ᴋ ṿ ̆

ѿҩ ץ ṿ̆ ғ ץ Ҍ ̆ᶛ ̔ 
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a = 123 # a  

print(a)  

a = 'ABC' # a ҹ ұ 

print(a)  

Ҍ ӊҹꜚ ҍ̆ӊ

Ȃ ӈ ̆ ṿ Ṝ Ҍ

̆ ᴪ Ȃɒ Java ̆ ṿ Ҋ̂ // ̃̔  

int a = 123; // a  

a = "ABC"; // ̔Ҍ ұ  

̆ꜚ ̆ ҩ Ȃ 

Ҍ ṿ ԍ Ȃ Ҋ ף ̔ 

x = 10  

x = x + 2  

׆ ҉ x = x + 2 ᵥ Ҍ ̆ Ҭ̆ ṿ

ᾢ ᶷ x + 2̆ ⌠ 12̆ Ῥ xȂ ԍ x

ӊ╠ ṿ 10̆ ṿ ̆x ṿ 12Ȃ 

̆ ῤ Ҭ Ӟ Ȃ  Ώ̔ױ

a = 'ABC'  

̆Python ԅңᴆԊ ̔ 

1. ῤ Ҭ⇔ ԅѿҩ'ABC' ұ̕ 

2. ῤ Ҭ⇔ ԅѿҩ ҹ a ̆ 'ABC'Ȃ 
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Ӟ ץ ѿҩ a ṿ ѿҩ b̆ ҩ ᵬ ҉ b

a ̆ᶛ Ҋ ף ̔ 

a = 'ABC'  

b = a  

a = 'XYZ'  

print(b)  

ѿ ₮ b ῤ ⌠ 'ABC' 'XYZ'̙ ׆

ӈ҉ ̆ ᴪ ₮ b a ̆Ӟ 'XYZ'̆ᵖ ҉ b

ṿ 'ABC'̆ ѿױ ѿ ף ̆ ץ ⌠⌠ ԅָӇԊ  ̔

a = 'ABC' ̆ ⇔ ԅ ұ'ABC' ă a 'ABC'  ̔

 

b = ă ⇔ ԅ b̆ b a ұ'ABC'̔ 

 

a = 'XYZ' ̆ ⇔ ԅ ұ'XYZ'̆ a ҹ'XYZ'̆

ᵖ b ̔ 

 

̆ץ b 'ABC'ԅȂ 



Python3 ȍ Ȏ   http://www.yeayee.com/ 

41/531 

 

Ҍ ̆ ˊ ѿҩ Ȃ

PythonҬ̆ ῃ Ώ ̔ 

PI = 3.14159265359 

ᵖԊ ҉ PIׅ ѿҩ ̆Python ᴋᵥ └Ḡ PIҌᴪ

̆ ̆ץ ῃ Ώ ѿҩӟ ҉ ̆

ᵰѿ PI ṿ̆Ӟ ֲ ᵟᵰȂ 

ѿҊ ҹָӇӞ Ȃ PythonҬ̆ ң

̆ѿ /̔ 

>>> 10 / 3  

3.3333333333333335 

/ ̆ ᶏ ңҩ ̆ Ӟ  ̔

>>> 9 / 3  

3.0 

ѿ // ̆ ҹ ̆ңҩ ׅ ̔ 

>>> 10 // 3  

3 

ᵰ ̆ // ̆ ᶏ Ҍ Ȃ Ạ

̆ᶏ /  Ȃץ

ҹ// №̆ ץ Python ᶫѿҩᵩ ̆

ץ ⌠ңҩ ᵩ ̔ 
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>>> 10 % 3 

1 

Ạ// ᵩ ̆ ̆ ̆ץ

Ȃ 

ӟ 

Ҋץ₮ ṿ̔ 

n = 123  

f = 456.789  

s1 = 'Hello, world'  

s2 = 'Hello, \ 'Adam\ ''  

s3 = r'Hello, "Bart"'  

s4 = r'''Hello,  

Lisa!'''  

 

Python ̆ ῤ ̆ ץ ᴋᵥ ѿҩ

ñ ò̆ Ҭ ֓ ̆ ṿ

῏ Ȃ 

P̔ython └̆ ֓ ῒ Ữ

└ ̆ᶛ Java 32ᵝ └

- 2147483648-2147483647Ȃ 

Python Ӟ └̆ᵖ ₮ѿ ҹ inf

̂ ̃Ȃ 
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ұ  

 

ױ ԅ̆ ұӞ ѿ ̆ᵖ ̆ ұ

ѿҩ Ȃ 

ҹ ̆ ̆ ᾢ ҹ

Ȃ 8ҩ ̂bit̃ᵬҹѿҩ

̂bytẽ ̆ ѿҩ̆ץ 255̂ ԋ └

11111111= └ 255̃ ̆ ̆

Ȃ ңҩ ץ 65535̆ 4ҩ ץ

4294967295Ȃ 

ԍ ֲ ̆ ̆ 127ҩ ⌠

̆Ӟ Ώ ȁ ѿ֓ ̆ ҩ ҹ

ASCII ̆ Ώ A 65̆ Ώ z 122Ȃ 

ᵖ Ҭ ѿҩ Ҍ ̆ ңҩ ̆ ғ Ҍ

ASCII ‖ ̆ ץ Ҭ̆ └ ԅ GB2312 ̆ Ҭ

Ȃ 

ᵰ ץ ⌠ ̆ῃҕ ҉ ̆ ⌠ Shift_JIS

̆ ⌠ Euc- kr ̆ ‰̆ ᴪҌ ᾧ ₮

‖ ̆ ̆ Ҭ̆ ₮ ᴪ Ӱ Ȃ 
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̆Unicode ȂUnicode ѿ⌠ѿ ̆

ҌᴪῬ Ӱ ԅȂ 

Unicode ‰Ӟ Ҍ ̆p ңҩ ѿҩ ̂

⌠ ẒὍ ̆ 4ҩ ̃Ȃ ף ᵬ

UnicodeȂ 

̆ ѿ ASCII Unicode ≢̔ASCII 1ҩ

̆ Unicode 2ҩ Ȃ 

A ASCII └ 65̆ ԋ └ 01000001̕  

0 ASCII └ 48̆ ԋ └ 00110000̆ '0'

0 Ҍ ̕ 

Ҭ ₮ԅASCII ̆ Unicode └ 20013̆

ԋ └ 01001110 00101101Ȃ 
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ᵰ ץ ̆ ASCII A Unicode ̆ ╠

0 ̆ץ ̆A Unicode 00000000 01000001Ȃ 

₮ ԅ̔ ѿ Unicode ̆Ӱ ׆ ԅȂ

ᵖ ̆ ᵰΏ ҉ῃ ̆ Unicode ASCII

ѿṐ Ữ ̆ Ữ ᴰ ҉ №Ҍ⅞ Ȃ 

̆ץ ̆ ₮ ԅ Unicode ҹñ ò

UTF- 8 ȂUTF-8 ѿҩ Unicode Ҍ

1-6ҩ ̆ 1ҩ ̆ 3ҩ

̆ Ὅ ᴪ 4-6ҩ Ȃ ᵰ ᴰ

̆ UTF-8 ̔ 

 ASCII Unicode UTF- 8 

A 01000001 00000000 01000001 01000001 

Ҭ x 01001110 00101101 11100100 10111000 10101101 

҉׆ ץ ̆UTF-8 ѿҩ ̆ ASCII

҉ ץ UTF-8 ѿ №̆ ̆ץ ASCII

ᴆ ץ UTF-8 Ҋ ᵬȂ 

ԅ ASCIIȁUnicode UTF-8 ῏ ̆ ױ ץ ѿҊ

ᵬ ̔ 

ῤ Ҭ̆ ѿᶏ Unicode ̆ Ḡ ⌠

ᴰ Ṝ̆ ҹ UTF-8 Ȃ 
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Ԋ Ṝ ׆̆ ᴆ UTF-8 ҹ Unicode

⌠ῤ ̆ Ḡ̆ ṜῬ Unicode ҹ UTF-8Ḡ ⌠

ᴆ̔ 

 

Ṝ̆ Ⱶ ᴪ ꜚ Unicodeῤ ҹ UTF-8Ῥ

ᴰ ⌠ ̔ 

 

ᵰץ ⌠ ҉ᴪ ᵌ<meta charset="UTF- 8" /> Ḥ ̆

UTF-8 Ȃ 
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Python ұ 

ԅֲפ ̆ Ῥױ Python ұȂ 

Python 3 Ҭ̆ ұ ץ Unicode ̆Ӟ ̆

Python ұ ̆ᶛ ̔ 

>>> print(' Ҭ str')  

Ҭ str  

ԍ ҩ ̆Python ᶫԅ ord() ₱ ̆

chr() ₱ ҹ ̔ 

>>> ord('A')  

65 

>>> ord(' Ҭ')  

20013 

>>> chr(66)  

'B'  

>>> chr(25991)  

' '  

̆ ץ Έ └ ӇΏ str ̔ 

>>> ' \ u4e2d\ u6587' 

' Ҭ '  

ң Ώ ῃ ᴇ Ȃ 

ԍ Python ұ str ̆ ῤ Ҭץ Unicode ̆ѿҩ

ҩ Ȃ ҉ᴰ ̆ Ḡ ⌠ ҉̆

str ҹץ ҹ ᵝ bytesȂ 

Python bytes b╠ ̔ 
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x = b'ABC'  

№'ABC' b'ABC'̆╠ str ̆ ῤ ╠ ѿ

̆ᵖ bytes ҩ ѿҩ Ȃ 

Unicodeץ str encode() ץ ҹ bytes̆ɒ  ̔

>>> 'ABC'.encode('ascii')  

b'ABC' 

>>> 'Ҭ '.encode('utf - 8')  

b' \ xe4\ xb8\ xad\ xe6\ x96\ x87'  

>>> 'Ҭ '.encode('ascii')  

Traceback (most recent call last):  

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

UnicodeEncodeError: 'ascii' codec can't encode characters in position 0 - 1: 

ordinal not in range(128 )  

str ץ ASCII ҹ bytes ῤ̆ ѿ ̆ Ҭ str

ץ UTF- 8 ҹ bytesȂ Ҭ str ASCII ̆ ҹҬ

ԅ ASCII ̆Pythonᴪ Ȃ 

bytes Ҭ̆ ҹ ASCII ̆ \ x## Ȃ 

̆ ׆ױ ҉ ԅ ̆ Ӈ ⌠

bytesȂ bytes ҹ str ̆ decode() ̔ 

>>> b'ABC'.decode('ascii')  

'ABC' 

>>> b' \ xe4\ xb8\ xad\ xe6\ x96\ x87'.decode('utf - 8')  

' Ҭ '  

str ҩ ̆ ץ len() ₱ ̔ 

>>> len('ABC')  

3 
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>>> len(' Ҭ ')  

2 

len() ₱ str ̆ bytes̆len() ₱

̔ 

>>> len(b'ABC')  

3 

>>> len(b' \ xe4\ xb8\ xad\ xe6\ x96\ x87')  

6 

>>> len(' Ҭ '.encode('utf - 8'))  

6 

1̆ҩҬ UTF-8 ᴪ 3ҩ ̆ 1ҩ

1ҩ Ȃ 

ᵬ ұ ̆ ױ ⌠ str bytes ԑ Ȃҹԅ ᾧӰ

̆ ᶏ UTF-8 str bytes Ȃ 

ԍ Python ף Ӟ ѿҩ ᴆ̆ ̆ץ ᵰ ף Ҭ Ҭ

Ṝ̆ Ḡ ף ̆ Ⱶ Ḡ ҹ UTF-8 Ȃ

Python ף ̆ҹԅ UTF-8 ̆ ױ

ᴆ Ώ҉ ң ̔ 

#!/usr/bin/env python3  

# - * -  coding: utf - 8 - * -  

ѿ ҹԅ Linux/OS X ̆ ѿҩ Python ̆

Windows ᴪ ҩ ̕ 
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ԋ ҹԅ Python ̆ UTF-8 ף ̆

↕̆ᵰ ף ҬΏ Ҭ ₮ ᴪ Ӱ Ȃ 

ԅ UTF-8 Ҍ ᵰ .py ᴆ UTF-8 ̆

ғ Ḡ ᶏ UTF-8 without BOM ̔ 

 

.py ᴆ ᶏ UTF-8 ̆ ғӞ ԅ# - * -  coding: utf - 8 - * -̆

פ ץ Ҭ ̔ 
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ѿҩ ᵥ ₮ ұȂ ױ ᴪ ₮ ᵌ

' ֪ xxxᵰ ˻ᵰ xx xx̆ᵩ xx'ӊ ұ̆ xxx

ῤ ̆ ̆ץ ѿ Ḃ ұ

Ȃ 

 

PythonҬ̆ C ѿ ̆ % ̆ҽᶛ

Ҋ̔ 

>>> 'Hello, %s' % 'world'  

'Hello, world'  

>>> 'Hi, %s, you have $%d.' % ('Michael', 1000000)  

'Hi, Michael, you have $1000000.'  

ᵰ ⌠ԅ̆% ұ Ȃ ұῤ ̆%s

ұ ̆%d ̆ ₃ҩ%? ᵝ ̆ ₃

ҩ ṿ̆ Ȃ ѿҩ%?̆ ץ Ȃ 

ᵝ ̔ 
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%d  

%f  

%s ұ 

%x Έ └  

ῒҬ̆ ץ 0 ҍ ᵝ  ̔

>>> '%2d- %02d' % (3, 1)  

' 3 - 01'  

>>> '%.2f' % 3.1415926  

'3.14'  

ᵰҌ ָӇ %̆s ᵬ ̆ ᴪ ᴋᵥ

ҹ ұ̔ 

>>> 'Age: %s. Gender: %s' % (25, True)  

'Age: 25. Gender: True'  

֓ Ṝ̆ ұ % ѿҩ ӇⱲ̙ ҩ Ṝ

ӈ̆ %% ѿҩ%̔  

>>> 'growth rate: %d %%' % 7  

'growth rate: 7 %'  

ӟ 

׆ 72№ ⌠ԅׂ 85№̆

№ ̆ ұ ₮'xx.x%' ̆ Ḡ 1ᵝ̔ 

# - * -  coding: utf - 8 - * -  

 

s1 = 72  

s2 = 85  

----  

r = ???  

print('???' % r)  
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Python 3 ұᶏ Unicodĕ Ȃ 

str bytesԑ ̆ Ȃ UTF-8ȂPython

Ӟ ῒז ̆ Unicode GB2312̔  

>>> 'Ҭ '.encode('gb2312')  

' \ xd6\ xd0\ xce\ xc4'  

ᵖ ̆ ҙⱵ ̆ ֽᶏ

UTF-8 Ȃ 

ұ Ṝ̆ ץ Python ֜ԑ פ ̆ Ḃ Ȃ 

 

the_string.py 

ᶏ list tuple 

list 

Pythonῤ ѿ ↓ ̔listȂlist ѿ ̆ ץ

ⱴ − ῒҬ ᾝ Ȃ 

̆↓₮ ̆ ץ ѿҩ list ̔ 

>>> classmates = ['Michael', 'Bob', 'Tracy']  

>>> classmates 

['Michael', 'Bob', 'Tracy']  

classmates ѿҩ listȂ len() ₱ ץ listᾝ ҩ ̔ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_string.py
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>>> len(classmates)  

3 

listҬ ѿҩᵝ ᾝ ̆ ׆ 0 ̔ 

>>> classmates[0]  

'Michael'  

>>> classmates[1]  

'Bob'  

>>> classmates[2]  

'Tracy'  

>>> classmates[3]  

Traceback (most recent call last):  

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

IndexError: list index out of range  

₮ԅ ̆Pythonᴪ ѿҩ IndexError ̆ ̆ץ Ḡ

Ҍ ̆ ѿҩᾝ len(classmates) -  1Ȃ 

ѿҩᾝ ̆ ԅ ᵝ ̆ ץ - 1Ạ ̆

ѿҩᾝ ̔ 

>>> classmates[ - 1]  

'Tracy'  

ץ ̆ ץ ṕ 2ҩȁṕ 3ҩ̔ 

>>> classmates[ - 2]  

'Bob'  

>>> classmates[ - 3]  

'Michael '  

>>> classmates[ - 4]  

Traceback (most recent call last):  

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

IndexError: list index out of range  

̆ṕ 4ҩ ԅȂ 
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list ѿҩ ̆ ̆ץ ץ listҬ ⱴᾝ ⌠ ̔ 

>>> classmates.append('Adam')  

>>> classmates 

['Michael', 'Bob', 'Tracy', 'Adam ']  

Ӟ ץ ᾝ ῀⌠ ᵝ ̆ ҹ 1 ᵝ ̔ 

>>> classmates.insert(1, 'Jack')  

>>> classmates 

['Michael', 'Jack', 'Bob', 'Tracy', 'Adam']  

− list ᾝ ̆ pop() ̔ 

>>> classmates.pop()  

'Adam' 

>>> classmates 

['Michael', 'Jack', 'Bob', 'Tracy']  

− ᵝ ᾝ ̆ pop(i) ̆ῒҬ i ᵝ ̔ 

>>> classmates.pop(1)  

'Jack'  

>>> classmates 

['Michael', 'Bob', 'Tracy']  

ҩᾝ ≢ ᾝ ̆ ץ ṿ ᵝ ̔ 

>>> classmates[1] = 'Sarah'  

>>> classmates 

['Michael', 'Sarah', 'Tracy']  

list ᾝ Ӟ Ҍץ ̆ ̔ 

>>> L = ['Apple', 123, True]  

listᾝ Ӟ ץ ѿҩ list̆ ̔ 

>>> s = ['python', 'java', ['asp', 'php'], 'scheme']  
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>>> len(s)  

4 

s 4ҩᾝ ̆ῒҬ s[2] ѿҩ list̆ Ώ

ԅ̔ 

>>> p = ['asp', 'php']  

>>> s = ['python', 'java', p, 'scheme']  

⌠'php' Ώץ p[1] s[2][1] ̆ s ץ ѿҩԋ ̆

ᵌ ҈ ȁ éé ̆Ҍ ⌠Ȃ 

ѿҩ listҬѿҩᾝ Ӟ ̆ ѿҩ list̆ ҹ 0̔ 

>>> L = []  

>>> len(L)  

0 

tuple 

ѿ ↓ ᾝ ̔tupleȂtuple list ᵌ̆ᵖ tupleѿ

∆ Ҍ ḱ ̆ ↓₮ ̔ 

>>> classmates = ('Michael', 'Bob', 'Tracy')  

̆classmates ҩ tupleҌ ԅ̆ Ӟ append()̆ insert()

Ȃῒז ᾝ list ѿ ̆ᵰ ץ ᶏ

classmates[0] ̆classmates[ - 1]̆ᵖҌ ṿ ᾝ Ȃ 

Ҍ tuple ָӇ ӈ̙ ҹ tupleҌ ̆ ףץ ῃȂ

̆ tupleף list tupleȂ 
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tuple ̔ ᵰ ӈѿҩ tuple ̆ ӈ Ṝ t̆uple ᾝ

Ҋ ̆ ̔ 

>>> t = (1, 2)  

>>> t  

(1, 2)  

ӈѿҩ tuplĕ Ώץ ()̔ 

>>> t = ()  

>>> t  

()  

ᵖ ̆ ӈѿҩ 1ҩᾝ tuplĕ ᵰ Ӈ ӈ̔ 

>>> t = (1)  

>>> t  

1 

ӈ Ҍ tuplĕ 1 ҩ ˻ ҹ () ץ tuplĕ

ץ Ὲ Ҭ ̆ ֟ ԅ ӈ̆ ̆Python ̆

’Ҋ̆ ̆ 1Ȃ 

̆ץ 1ҩᾝ tuple ӈ ⱴѿҩ ,̆ ӈ̔ 

>>> t = (1,)  

>>> t  

(1,)  

Python 1ҩᾝ tuple ̆Ӟᴪⱴѿҩ ᾧᵰץ̆,

ӈ҉ Ȃ 

ѿҩñ òtuple̔ 
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>>> t = ('a', 'b', ['A', 'B'])  

>>> t[2][0] = 'X '  

>>> t[2][1] = 'Y'  

>>> t  

('a', 'b', ['X', 'Y'])  

ҩ tuple ӈ Ṝ 3ҩᾝ ̆№≢ 'a' ̆'b' ѿҩ listȂҌ

tupleѿ ӈ Ҍ ԅ ̙ Ӈ ԅ̙ 

≢ ̆ ᾢױ ӈ Ṝ tuple 3ҩᾝ ̔ 

 

ױ list ᾝ 'A' 'B' ḱ ҹ'X' 'Y' ̆tuple ҹ̔ 
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҉ ̆tuple ᾝ ԅ̆ᵖῒ Ҍ tuple ᾝ ̆

list ᾝ Ȃtupleѿ list ≢ list̆ tuplĕץ

ñҌ ò ̆tuple ҩᾝ ̆ Ҍ Ȃ 'a' ̆

Ҍ 'b' ̆ ѿҩ list̆ Ҍ ῒז ̆ᵖ

ҩ list ˻ 

ԅñ Ҍ ò ̆ ⇔ ѿҩῤ ӞҌ tuple ӇẠ̙

Ḡ tuple ѿҩᾝ ӞҌ Ȃ 

ӟ 

₮Ҋ list ᾝ ̔ 

# - * -  coding: utf - 8 - * -  

 

L = [  

    ['Apple', 'Google', 'Microsoft' ],  

    ['Java', 'Python', 'Ruby', 'PHP'],  

    ['Adam', 'Bart', 'Lisa']  

]  

----  

# Apple:  

print(?)  

# Python:  

print(?)  

# Lisa:  

print(?)  

 

list tuple Pythonῤ ̆ѿҩ ̆ѿҩҌ Ȃ

ᶏ  Ȃױ
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the_list.py 

the_tuple.py 

ᴆ∞  

ᴆ∞  

ӊ ץ Ạ ꜚ ᴋⱵ̆ ҹ ץ Ạ ᴆ∞ Ȃ 

̆ ῀ ̆ Ҍ ῤ ̆ Python Ҭ̆

if ̔ 

age = 20 

i f age >= 18:  

    print('your age is', age)  

    print('adult')  

Python ↕̆ if ∞ Truĕ ң print

ԅ̆ ↕ָ̆ӇӞҌẠȂ 

Ӟ ץ if ⱴѿҩ else ̆ ̆ if ∞ FalsĕҌ

if ῤ ̆ else ԅ̔ 

age = 3  

if age >= 18:  

    print('your age is', age)  

    print('adult')  

else:  

    pr int('your age is', age)  

    print('teenager')  

Ҍ Ώԅῳ :Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_list.py
https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_tuple.py
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҉ ∞ ̆ ῃ ץ elif Ạ ∞ ̔ 

age = 3  

if age >= 18:  

    print('adult')  

elif age >= 6:  

    print('teenager')  

else:  

    print('kid')  

elif else if Ώ̆ ῃ ץ ҩ elif ̆ ץ if

̔ 

if < ᴆ∞ 1>: 

    < 1> 

elif < ᴆ∞ 2>: 

    < 2> 

elif < ᴆ∞ 3>: 

    < 3> 

else:  

    < 4> 

if ҩ ̆ ҉׆ Ҋ∞ ̆ ҩ∞ ҉ Truĕ

∞ ̆ ▼Ҋ elif elsĕ ̆ץ

ҹָӇҊ teenager̔ 

age = 20 

if age >= 6:  

    print('teenager')  

elif age >= 18:  

    print('adult')  

else:  

    print('ki d')  

if ∞ ᴆ ץ Ώ̆ Ώ̔ 

if x:  

    print('True')  



Python3 ȍ Ȏ   http://www.yeayee.com/ 

62/531 

x ṿȁ ұȁ list ̆ ∞ ҹ Truĕ ↕ҹ

FalseȂ 

Ῥ  input  

ѿҩ ᴆ∞ Ȃ ᴪ input() ῀̆

ץ ῀̆ ̔ 

birth = input('birth: ')  

if birth < 2000:  

    print('00 ╠')  

else:  

    print('00 ')  

῀ 1982̆ ̔ 

Traceback (most recent call last):  

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

TypeError: unorderable types: str() > int()  

ҹ input() str ̆str Ҍ ̆

ᾢ str ȂPython ᶫԅ int() ₱ ᴆԊ ̔ 

s = input('birth: ')  

birth = int(s)  

if birth < 2000:  

    print('00 ╠')  

else:  

    print('00 ')  

Ῥ ̆ ץ ⌠ Ȃᵖ ̆ ῀ abc ̙ ᴪ ⌠

ѿҩ Ḥ ̔ 

Traceback (most recent call last):  

  File "<stdin>", line 1, in <module>  
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ValueError: invalid literal for int() with base 10: 'abc'  

int() ₱ ѿҩ ұ Ҍ ᴪ ̆

₮ԅȂ 

ᵥ ̙ ᴪ ⌠Ȃ 

ӟ 

1.75̆ ᵣ 80.5kgȂ BMI Ὲ ̂ᵣ ץ ̃

ז BMI ̆ BMI ̔ 

¶ ᵞԍ 18.5̔  

¶ 18.5-25̔  

¶ 25-28̔  

¶ 28-32̔  

¶ ԍ 32̔ Ҥ  

if - elif ∞ ̔ 

# - * -  coding: utf - 8 - * -  

 

height = 1.75  

weight = 80.5  

----  

bmi = ??? 

if ???:  

    pass 

 

ᴆ∞ ץ Ạ ̆Python if...elif...else Ȃ 
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do_if.py 

 

 

1+2+3̆ ױ ץ Ώ ̔ 

>>> 1 + 2 + 3  

6 

1+2+3+...+10̆ אָ Ӟ Ώ₮ Ȃ 

ᵖ ̆ 1+2+3+...+10000̆ Ώ Ҍ ԅȂ 

ҹԅ ҉҆ ̆ ױ Ȃ 

Python ң ̆ѿ for...in ̆ᶭ list tupleҬ

ҩᾝ ₮ף ̆ ᶛ ̔ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/do_if.py
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names = ['Michael', 'Bob', 'Tracy']  

for name in names:  

    print(n ame) 

ף ̆ᴪᶭ names ѿҩᾝ ̔ 

Michael 

Bob 

Tracy 

ץ for x in ... ҩᾝ ῀ף x̆

Ȃ 

Ῥ ױ 1-10 ӊ ̆ ץ ѿҩ sum Ạ ⱴ̔ 

sum = 0 

for x in [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]:  

    sum = sum + x 

print(sum)  

1-100 ӊ ׆̆ 1Ώ⌠ 100 ̆ Python

ᶫѿҩ range()₱ ̆ ץ ѿҩ ↓̆Ῥ list() ₱

ץ ҹ listȂ range(5) ↓ ׆ 0 ԍ 5 ̔ 

>>> list(range(5))  

[0, 1, 2, 3, 4]  

range(101) ץ 0-100 ↓̆ Ҋ̔ 

sum = 0 

for x in range(101):  

    sum = sum + x 

print(sum)  

҉ ף ̆ Ҍ ₮ 5050Ȃ 
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ԋ while ̆ ᴆ ̆ Ҍ ̆ ᴆҌ

₮ Ȃ ױ ῤץ100 ӊ ̆ ץ while

̔ 

sum = 0 

n = 99  

while n > 0:  

    sum = sum + n 

    n = n -  2 

print(sum)  

ῤ nҌ ⁞̆ ⌠ ҹ- 1 ̆ҌῬ while ᴆ̆

₮Ȃ 

ӟ 

≠ ᶭ listҬ ҩ ₮ Hello, xxx! ̔ 

# - * -  coding: utf - 8 - * -  

L = ['Bart', 'Lisa', 'Adam']  

 

Ạ ᴋⱵ ̆ ֓ Ṝ̆ ף Ώ

ᴪ̆ ῀ñ ò̆Ӟ Ҋ Ȃ ץ Ctrl+C

₮ ̆ └ Python Ȃ 

Ώѿҩ Ȃ 

 

do_for.py 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/do_for.py
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do_while.py 

ᶏ dict set 

dict 

Pythonῤ ԅ ῖ̔dict ̆dictῃ dictionary̆ ῒז ҬӞ

ҹmap̆ ᶏ -ṿ̂key-valuẽ Ữ̆ΐ Ȃ 

ҽҩᶛ ̆Ẋ ̆ list ̆

ңҩ list̔ 

names = ['Michael', 'Bob', 'Tracy']  

scores = [95, 75, 85]  

ѿҩ ̆ ̆ ᾢ namesҬ ⌠ ᵝ ̆

Ῥ׆ scores ₮ ̆list ̆ Ȃ 

dict ̆ ѿҩñ ò-ñ ò ̆

̆ ҩ ̆ Ҍᴪ Ȃ PythonΏѿҩ

dict Ҋ̔ 

>>> d = {'Michael': 95, 'Bob': 75, 'Tracy': 85}  

>>> d['Michael']  

95 

ҹָӇ dict Ӈ ̙ ҹ dict ῖ ѿ Ȃ

Ẋ ῖ ԅ 1҆ҩ ̆ ױ ѿҩ ̆ѿҩⱲ ῖ׆

ѿ ̆ ⌠ ⌠ ױ ҹ ̆ listҬ

ᾝ ̆list ̆ Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/do_while.py
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ԋ ᾢ ῖ ̂ ̃ ҩ ̆

⌠ ̆ ⌠ ҩ Ȃ ҩ ̆

̆Ҍᴪ ῖ ⱴ Ȃ 

dict ԋ ̆ ѿҩ ̆ 'Michael' ̆dict ῤ

ץ ₮ Michael ñ ò̆ Ӟ 95 ҩ

ῤ ̆ ₮ ̆ ץ Ȃ 

ᵰ ץ ⌠̆ key-value Ữ ̆ Ṝ̆ key

₮ value ᵝ ̆ ̆ Ṝ key ⌠ valueȂ 

῀ dict ̆ ԅ∆ ̆ ץ key ῀  ̔

>>> d['Adam'] = 67  

>>> d['Adam']  

67 

ԍѿҩ key ѿҩ valuĕ ̆ץ ѿҩ key ῀ valuĕ

ṿᴪ ╠ ṿ‖ ̔ 

>>> d['Jack'] = 90  

>>> d['Jack']  

90 

>>> d['Jack'] = 88  

>>> d['Jack']  

88 

keyҌ ̆dict ᴪ ̔ 

>>> d['Thomas']  

Traceback (most recent call last):  

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

KeyError: 'Thomas'  
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ᾧ keyҌ ̆ ң Ⱳ ѿ̆ in ∞ key  ̔

>>> 'Thomas' in d  

False 

ԋ dict ᶫ get ̆ keyҌ ̆ ץ Nonĕ

value̔  

>>> d.get('Thomas')  

>>> d.get('Thomas', - 1)  

- 1 

̔ None Ṝ Python ֜ԑ פ Ҍ Ȃ 

− ѿҩ key̆ pop(key) ̆ valueӞᴪ׆ dictҬ− ̔ 

>>> d.pop('Bob')  

75 

>>> d 

{'Michael': 95, 'Tracy': 85}  

Ⱶ ̆dictῤ key ῀ ῏ Ȃ 

list ̆dict Ҋ₃ҩץ ̔ 

1. ῀ ̆Ҍᴪ key ⱴ ⱴ̕ 

2. ῤ ̆ῤ Ȃ 

list ̔ 

1. ῀ ᾝ ⱴ ⱴ̕ 

2. ̆ ῤ Ȃ 
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dict̆ץ ѿ Ȃ 

dict ץ ̆ Pythonף Ҭ₃Ӎ Ҍ ̆

ᶏ dict ̆ ѿ dict key Ҍ

Ȃ 

ҹ dict key value Ữᵝ ̆

key ₮ Ҍ ̆ dictῤ ῃ ӰԅȂ ҩ key ᵝ

ҹ ̂Hash̃ Ȃ 

Ḡ hash ̆ᵬҹ key Ҍ Ȃ PythonҬ̆

ұȁ Ҍ ̆ ̆ ץ ᵬҹ keyȂ list

̆ Ҍ ᵬҹ key̔  

>>> key = [1, 2, 3]  

>>> d[key] = 'a list'  

Traceback (most recent call last):  

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

TypeError: unhashable type: 'list'  

set 

set dict ᵌ̆Ӟ ѿ key ̆ᵖҌ Ữ valueȂ ԍ keyҌ

̆ ̆ץ setҬ̆ keyȂ 

⇔ ѿҩ set̆ ᶫѿҩ listᵬҹ ῀ ̔ 

>>> s = set([1, 2, 3])  

>>> s 

{1, 2, 3}  
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̆ᴰ῀ [1, 2, 3] ѿҩ list̆ {1, 2, 3} ᵰ

ҩ setῤ 1 2̆ 3̆ 3ҩᾝ ̆ ӞҌ set ȂȂ 

ᾝ setҬ ꜚ ̔ 

>>> s = set([1, 1, 2, 2, 3, 3])  

>>> s 

{1, 2, 3}  

add(key) ץ ⱴᾝ ⌠ setҬ̆ ץ ⱴ̆ᵖҌᴪ

̔ 

>>> s.add(4)  

>>> s 

{1, 2, 3, 4}  

>>> s.add(4)  

>>> s 

{1, 2, 3, 4}  

remove(key) −ץ ᾝ ̔ 

>>> s.remove(4)  

>>> s 

{1, 2, 3}  

set ץ ӈ҉ ᾝ ̆ ̆ңҩ set

Ạץ ӈ҉ ֜ ȁ ᵬ̔ 

>>> s1 = set([1, 2, 3])  

>>> s2 = set([2, 3, 4])  

>>> s1 & s2  

{2, 3}  

>>> s1 | s2  

{1, 2, 3, 4}  
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set dict ѿ ≢ֽ ԍ Ữ valuĕ ᵖ s̆et

dictѿ ̆ ̆ץ Ҍ ץ ῀ ̆ ҹ ∞ ңҩ

Ӟ̆ Ḡ setῤ ñҌᴪ ᾝ òȂ list ῀

set̆ ᴪ Ȃ 

Ῥ Ҍ  

҉ ױ ԅ̆str Ҍ ̆ list Ȃ 

ԍ ̆ list̆ list ᵬ l̆istῤ ῤ ᴪ ̆

̔ 

>>> a = ['c', 'b', 'a']  

>>> a.sort()  

>>> a 

['a' , 'b', 'c']  

ԍҌ ̆ str̆ str ᵬ ̔ 

>>> a = 'abc'  

>>> a.replace('a', 'A')  

'Abc'  

>>> a 

'abc'  

ұ ҩ replace() ̆Ӟ ₮ԅ'Abc' ̆ᵖ a ׅ

'abc' ̆ Ӈ ̙ 

ᾢױ ף Ҋ ̔ 

>>> a = 'abc'  

>>> b = a.replace('a', 'A')  

>>> b 
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'Abc'  

>>> a 

'abc'  

̆a ̆ 'abc' ұ ˻ ֓ Ṝ̆ ױ

̆ a ῤ 'abc' ̆ᵖῒ ̆a ѿҩ ̆

ῤ 'abc' ̔ 

 

ױ a.replace('a', 'A') ̆ ҉ replace ᵬ

ұ 'abc' ҉ ̆ ҩ replacĕᵖ

ұ'abc' ῤ Ȃ ̆replace ⇔ ԅѿҩ ұ'Abc'

̆ ױ b ұ̆ ԅ̆ aׅ

ұ'abc' ̆ᵖ b ұ'Abc' ԅ̔ 

 

̆ץ ԍҌ ̆ ᴋ ̆ӞҌᴪ

ῤ Ȃ ̆ ֓ ᴪ⇔ ̆ ̆ Ḡ

ԅҌ Ҍ Ȃ 
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ᶏ key-value Ữ dict PythonҬ ̆ Ҍ

ᵬҹ key ̆ key ұȂ 

tuple Ҍ ̆ᵖ (1, 2, 3) (1, [2, 3]) ῀ dict set

Ҭ̆ Ȃ 

 

the_dict.py 

the_set.py 

₱  

ױ Ὲ ҹ̔ 

S = ˊr2 

ױ r ṿ ̆ ץ Ὲ ₮ ȂẊ ױ

3ҩҌ ̔ 

r1 = 12 .34 

r2 = 9.08  

r3 = 73.1  

s1 = 3.14 * r1 * r1  

s2 = 3.14 * r2 * r2  

s3 = 3.14 * r3 * r3  

ף ₮ Ṝ̆ᵰ ԅ̆ Ώ 3.14 * x * x

Ҍֽ ̆ ғ̆ 3.14 3.14159265359 Ṝ̆ ῃ

Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_dict.py
https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_set.py


Python3 ȍ Ȏ   http://www.yeayee.com/ 

75/531 

ԅ₱ ̆ ױ ҌῬ Ώ s = 3.14 * x * x ̆ Ώ ӈ

₱ s = area_of_circle(x) ̆ ₱ area_of_circle Ώ

ѿ ̆ ץ Ȃ 

҉ ₱ P̆ythonӞҌᶛ ȂPythonҌᵖ

ӈ₱ ̆ ғ ῤ ԅ ₱ ̆ ץ Ȃ 

 

Ҭ Ȃҽҩᶛ ̔ 

↓ ̆ ̔1 + 2 + 3 + ... + 100 ̆Ώ №Ҍ Ḃ̆ԍ

ԅ ×̆ ץ 1 + 2 + 3 + ... + 100 ᵬ̔ 

100 

×n 

n=1 

̆ ҹ ױ ץ × ⌠ ̆ Ҍ

ᵞ ⱴ Ȃ 

ғ̆ ̆ ̔ 

100 

×(n2+1) 
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n=1 

ⱴ ԅ̔ 

(1 x 1 + 1) + (2 x 2 + 1) + (3 x 3 + 1) + ... + (100 x 100 + 1) 

̆Ṣꜛ ̆ ױ Ҍ῏ ΐᵣ ̆

҉ Ȃ 

Ώ Ӟ ѿ ̆₱ ѿ ף Ȃ 

₱  

Pythonῤ ԅ ₱ ̆ ױ ץ Ȃ 

ѿҩ₱ ̆ ₱ ̆ ṿ ₱

abs̆ ѿҩ Ȃ ץ ׆ Python ̔ 

http://docs.python.org/3/library/functions.html#abs 

Ӟ ץ ֜ԑ פ help(abs) abs₱ ꜛḤ Ȃ 

abs₱ ̔ 

>>> abs(100) 

100 

>>> abs(- 20) 

20 

>>> abs(12.34)  

12.34 

₱ Ṝ̆ ᴰ῀ Ҍ ̆ᴪ TypeError ̆

ғ Pythonᴪ ᵰ a̔bs() ғֽ 1ҩ ̆ᵖ ₮ԅңҩ  ̔

http://docs.python.org/3/library/functions.html#abs
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>>> abs(1, 2)  

Traceback (most recent call last):  

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

TypeError: abs() takes exactly one argument (2 given)  

ᴰ῀ ̆ᵖ Ҍ ₱ ̆Ӟᴪ

TypeError ̆ ғ ₮ Ḥ ̔str ̔ 

>>> abs('a')  

Traceback (most recent call last):  

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

TypeError: bad operand type for abs(): 'str'  

max₱ max() ץ ᴋ ҩ ̆ ҩ̔ 

>>> max(1, 2)  

2 

>>> max(2, 3, 1, - 5)  

3 

 

Pythonῤ ₱ ₱ ̆ int() ₱ ץ

ῒז ҹ ̔ 

>>> int('123')  

123 

>>> int(12.34)  

12 

>>> float('12.34')  

12.34 

>>> str(1.23)  

'1.23'  

>>> str(100)  

'100'  

>>> bool(1)  

True 

>>> bool('')  

False 
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₱ ῒ ѿҩ₱ ̆ ῃ ץ ₱ ѿҩ

̆ ԍ ҩ₱ ԅѿҩñ≢ ò̔  

>>> a = abs # a abs₱  

>>> a(- Ӟץ # (1 ץ a abs₱  

1 

ӟ 

≠ Pythonῤ hex()₱ ѿҩ Έ └

ұ̔ 

# - * -  coding: utf - 8 - * -  

 

n1 = 255 

n2 = 1000 

----  

print(???)  

 

Python ₱ ̆ ₱ ӈ̆ᴰ῀ Ȃ ₱

₮ ̆ѿ ᴪ Ḥ ̆ ץ ˻ 

 

call_func.py 

ӈ₱  

PythonҬ̆ ӈѿҩ₱ ᶏ def ̆ᶭ Ώ₮₱ ȁ ȁ

Ҭ ῳ :̆ ̆ Ҭ Ώ₱ ᵣ̆₱ ṿ

return Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/function/call_func.py
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ץױ ӈѿҩ ṿ my_abs₱ ҹᶛ̔ 

def my_abs(x):  

    if x >= 0:  

        return x  

    else:  

        return - x 

my_abs Ȃ 

̆₱ ᵣῤ ̆ѿ ⌠ return ̆₱

̆ Ȃ ̆₱ ῤ ᴆ∞ ץ

Ȃ 

return ₱̆ Ӟᴪ ̆ ҹ NoneȂ 

return None ץ Ώҹ return Ȃ 

Python֜ԑ Ҭ ӈ₱ ̆ Pythonᴪ₮ ... Ȃ₱

ӈ ң ⌠>>> Ҋ̔ 

ᵰ my_abs() ₱ ӈḠ ҹ abstest.py ᴆԅ̆ Ӈ̆

ץ ᴆ ╠ Ҋ ꜚ Python ̆ from abstest import 

my_abs ῀ my_abs()₱ ̆ abstest ᴆ ̂Ҍ .py ̃̔  

import ѿ Ҭᴪ ׃ Ȃ 

₱  

ӈѿҩָӇԊӞҌẠ ₱ ̆ ץ pass ̔ 

file:///E:/Windows%208/wiki/0014316089557264a6b348958f449949df42a6d3a2e542c000/0014318447437605e90206e261744c08630a836851f5183000
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def nop():  

    pass 

pass ָӇ ҌẶ ָӇ ̙ ҉ pass ץ ᵬҹ ᵝ ̆

ӇΏ₱ ף ̆ ᾢץ ѿҩ pass̆ ף

Ȃ 

pass ץ ῒז ̆ ̔ 

if age >= 18:  

    pass 

ԅ pass̆ ף ᴪ Ȃ 

 

₱ ̆ ҩ Ҍ P̆ython ᴪ ꜚ ₮ ̆

₮ TypeError̔ 

>>> my_abs(1, 2)  

Traceback (most recent call last):  

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

TypeError: my_abs() takes 1 positional argument but 2 were given  

ᵖ Ҍ P̆ython ױ Ȃ my_abs

ῤ ₱ abs ≢̔ 

>>> my_abs('A')  

Traceback (most recent call last):  

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

  File "<stdin>", line 2, in m y_abs 

TypeError: unorderable types: str() >= int()  

>>> abs('A')  

Traceback (most recent call last):  

  File "<stdin>", line 1, in <module>  
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TypeError: bad operand type for abs(): 'str'  

ᴰ῀ԅҌ ̆ῤ ₱ absᴪ ₮ ̆ ױ

ӈ my_abs ̆ᴪ if ₮ ̆₮ Ḥ absҌѿ

Ȃ ̆ץ ҩ₱ ӈҌ Ȃ 

ḱױ ѿҊ my_abs ӈ̆ Ạ ̆ ᾛ

Ȃ ץ ῤ ₱ isinstance() ̔ 

def my_abs(x):  

    if not isinstance(x, (int, float)):  

        raise TypeError('bad operand type')  

    if x >= 0:  

        return x  

    else:  

        return - x 

ⱴԅ ̆ ᴰ῀ ̆₱ ץ ₮ѿҩ

̔ 

>>> my_abs('A')  

Traceback (most recent call last):  

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

  File "<stdin>", line 3, in my_abs  

TypeError: bad operand type  

⌠Ȃ 

ҩṿ 

₱ ץ ҩṿ ̙ Ȃ 

Ҭ ѿҩ׆ ꜚ⌠ ѿҩ ̆ ₮ ȁᵝ

̆ ץ ₮ ̔ 
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import math  

 

def move(x, y, step, angle=0):  

    nx = x + step * math.cos(angle)  

    ny = y -  step * math.sin(angle)  

    return nx, ny  

import math ῀math ̆ ᾛ ף math sinȁ

cos ₱ Ȃ 

̆ ױ ץ ṿ̔ 

>>> x, y = move(100, 100, 60, math.pi / 6)  

>>> print( x, y)  

151.96152422706632 70.0 

ᵖῒ ѿ Ẋ ̆Python₱ ׅ ѿṿ̔ 

>>> r = move(100, 100, 60, math.pi / 6)  

>>> print(r)  

(151.96152422706632, 70.0) 

ṿ ѿҩ tuple˻ ᵖ ̆ ҉̆ ѿҩ tuple ץ

̆ ҩ ץ ѿҩ tuplĕ ᵝ ṿ̆ ̆ץ

Python ₱ ṿῒ ѿҩ tuplĕ ᵖΏ ḂȂ 

 

ӈ₱ ̆ ₱ ҩ ̕ 

̆ ᾢץ Ạ ̕ 

₱ ᵣῤ ץ return ₱ ̕ 
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₱ Ӟ return ̆ ꜚ return NoneȂ 

₱ ץ ҩṿ̆ᵖῒ ѿҩ tupleȂ 

ӟ 

ӈѿҩ₱ quadratic(a, b, c) ̆ 3ҩ ̆ ѿᾝԋ  ̔

ax2 + bx + c = 0 

ңҩ Ȃ 

̔ ץ math.sqrt() ₱ ̔ 

>>> import math  

>>> math.sqrt(2)  

1.4142135623730951 

# - * -  coding: utf - 8 - * -  

 

import math  

 

def quadratic(a, b, c):  

----  

    pass 

----  

# :  

print(quadratic(2, 3, 1)) # => ( - 0.5, - 1.0)  

print(quadratic(1, 3, - 4)) # => (1.0, - 4.0)  

 

def_func.py 

₱  

https://github.com/michaelliao/learn-python3/blob/master/samples/function/def_func.py
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ӈ₱ Ṝ̆ ױ ᵝ Ҋ ̆₱ ӈ

ԅȂ ԍ₱ ̆ ᵥᴰ ̆

ץ ₱ ָӇ ṿ ԅ̆₱ ῤ ̆

ԅ Ȃ 

Python ₱ ӈ ̆p Ȃ ԅ ӈ

̆ ᶏץ ȁ ῏ ̆ᶏ ₱ ӈ

₮ ̆Ҍᵖ ̆ ץ ף Ȃ 

ᵝ  

ᾢΏѿҩױ x2 ₱ ̔ 

def power(x):  

    return x * x  

ԍ power(x)₱ ̆ x ѿҩᵝ Ȃ 

ױ power₱ ̆ ᴰ῀ ғֽ ѿҩ x̔ 

>>> power(5) 

25 

>>> power(15) 

225 

̆ ױ x3 ӇⱲ̙ Ῥץ ӈѿҩ power3₱ ̆ᵖ

x4ȁx5éé ӇⱲ̙ Ҍױ ӈ ҩ₱ Ȃ 

ᵰӞ ⌠ԅ̆ ץ power(x)ḱ ҹ power(x, n) ̆ xn̆

̔ 
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def power(x, n):  

    s = 1  

    while n > 0:  

        n = n -  1 

        s = s * x  

    return s  

ԍ ҩḱ power(x, n) ₱ ̆ ץ ᴋ n ̔ 

>>> power(5, 2)  

25 

>>> power(5, 3)  

125 

ḱ power(x, n) ₱ ңҩ ̔x n̆ ңҩ ᵝ

̆ ₱ ̆ᴰ῀ ңҩṿ ᵝ ᶭ x nȂ 

 

power(x, n) ₱ ӈ ̆ᵖ ̆ ף ԅ̆

ױ ⱴԅѿҩ ̆ ף ҹ ѿҩ

̔ 

>>> power(5) 

Traceback (most recent call last):  

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

TypeError: power() missing 1 required positional argument: 'n'  

Python Ḥ ̔ ₱ power() ԅѿҩᵝ nȂ 

ҩ Ṝ̆ ҉ ԅȂ ԍ ױ x2̆ ̆ץ ῃ

ץ ԋҩ n ṿ ҹ 2̔ 

def power(x, n=2):  

    s = 1  
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    while n > 0:  

        n = n -  1 

        s = s * x  

    return s  

̆ ױ power(5) ̆ ԍ power(5, 2) ̔ 

>>> power(5) 

25 

>>> power(5, 2)  

25 

ԍ n > 2 ῒז ’̆ ᴰ῀ n̆ power(5, 3) Ȃ 

҉׆ ᶛ ץ ₮̆ ץ ₱ Ȃ

̆ ₃ ̔ 

ѿ ╠̆ ̆ ↕ Python ᴪ ̂

ѿҊҹָӇ Ҍ ╠ ̃̕ 

ԋ ᵥ Ȃ 

₱ ҩ ̆ ╠ ̆ Ȃ

ᵬҹץ Ȃ 

ᶏ ָӇ ̙ ᵞ ₱ Ȃ 

ҽҩᶛ ̆ Ώҩѿױ Ύ ₱ ̆ ᴰ῀ name gender

ңҩ ̔ 

def enroll(name, gender):  

    print('name:', name)  

    print('gender:', gender)  
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̆ enroll() ₱ ᴰ῀ңҩ ̔ 

>>> enroll('Sarah', 'F')  

name: Sarah 

gender: F  

ᴰ῀ ȁ Ḥ ӇⱲ̙ ᴪᶏ ₱

ⱴȂ 

ױ ץ ҹ ̔ 

def enroll(name, gender, age=6, city='Beijing'):  

    print('name:', name)  

    print('gender:', gen der)  

    print('age:', age)  

    print('city:', city)  

̆ Ύ Ҍ ᶫ ̆ ᶫ ңҩ

̔ 

>>> enroll('Sarah', 'F')  

name: Sarah 

gender: F  

age: 6  

city: Beijing  

ҍ Ҍ ᶫ Ḥ ̔ 

enroll('Bob', 'M', 7)  

enroll('Adam', 'M', city='Tianjin')  

̆ ᵞԅ₱ ̆ ѿ ̆

ᴰץ Ȃ ̆₱

ӈѿҩȂ 
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ҩ ̆ Ṝ̆ ץ ᶫ ̆

enroll('Bob', 'M', 7) ̆ ̆ ԅ namĕ gender ңҩ ̆

1ҩ age҉̆city ԍ ᶫׅ̆ ᶏ

ṿȂ 

Ӟ Ҍץ ᶫ № Ȃ Ҍ ᶫ № ̆

Ώ҉Ȃ enroll('Adam', 'M', city='Tianjin') ̆

̆city ᴰ ṿ̆ῒז ᶏ ṿȂ 

̆ᵖᶏ Ҍ ̆Ӟᴪ Ȃ ҩ ̆

Ҋ̔ 

ᾢ ӈѿҩ₱ ̆ᴰ῀ѿҩ list̆ ⱴѿҩ ENDῬ ̔ 

def add_end(L=[]):  

    L.append('END')  

    return L  

ᵰ ̆ ᵌӍҌ ̔ 

>>> add_end([1, 2, 3])  

[1, 2, 3, 'END']  

>>> add_end(['x', 'y', 'z'])  

['x', 'y', 'z', 'END']  

ᵰᶏ ̆ѿ Ӟ ̔ 

>>> add_end() 

['END']  

ᵖ ̆Ῥ add_end() ̆ Ҍ ԅ̔ 



Python3 ȍ Ȏ   http://www.yeayee.com/ 

89/531 

>>> add_end() 

['END', 'END']  

>>> add_end() 

['END', 'END', 'END']  

∆ ̆ [] ̆ᵖ ₱ ᵌӍ ñ ᵟԅò҉

ⱴԅ'END' listȂ 

Ҋ̔ 

Python₱ ӈ Ṝ̆ L ṿ ₮ ԅ̆ [] ̆

ҹ LӞ ѿҩ ̆ [] ̆ ₱ ̆

ԅ L ῤ ̆↕Ҋ ̆ ῤ ԅ̆ҌῬ ₱

ӈ [] ԅȂ 

̆ץ ӈ ѿ ̔ Ҍ ˻ 

ḱ ҉ ᶛ ̆ ױ ץ None ҩҌ ̔ 

def add_end(L=None): 

    if L is None:  

        L = []  

    L.append('END')  

    return L  

̆ ̆ Ҍᴪ ̔ 

>>> add_end() 

['END']  

>>> add_end() 

['END']  

ҹָӇ str ȁNone Ҍ ̙ ҹҌ ѿ ⇔ ̆

ῤ Ҍ ḱ ̆ ⁞ ԅ ԍḱ Ȃ
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̆ ԍ Ҍ ̆ ᴋⱵ Ҋ Ҍ ⱴ ̆

ѿ Ȃ ױ Ώ ̆ ץ ѿҩҌ ̆

Ҍ Ȃ 

 

Python₱ Ҭ̆ ץ ӈ Ȃ ӈ̆ ᴰ

῀ ҩ ̆ ץ 1ҩȁ2ҩ⌠ᴋ ҩ̆ ץ 0ҩȂ 

ץױ ҹᶛ ̆ ѿ ă b̆céé̆ a2 + b2 + 

c2 + ééȂ 

ӈ₮ ҩ₱ ̆ ױ ῀ Ȃ ԍ ҩ Ҍ ̆

ױ ᾢ ⌠ ץ ă b̆cééᵬҹѿҩ list tupleᴰ ̆ ̆

₱ ץ ӈ Ҋ̔ 

def calc(numbers):  

    sum = 0 

    for n in numbers:  

        sum = sum + n * n  

    return sum  

ᵖ Ṝ̆ ᾢ ₮ѿҩ list tuple̔  

>>> calc([1, 2, 3])  

14 

>>> calc((1, 3, 5, 7))  

84 

≠ ̆ ₱ ץ ̔ 

>>> calc(1, 2, 3)  
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14 

>>> calc(1, 3, 5, 7)  

84 

̆ץ ױ ₱ ҹ ̔ 

def calc(*numbers):  

    sum = 0 

    for n in numbers:  

        sum = sum + n * n  

    return sum  

ӈ ӈѿҩ list tuple ֽ̆ ֽ ╠ ⱴԅѿ

ҩ* Ȃ ₱ ῤ ̆ numbers ⌠ ѿҩ tuplĕ ̆₱

ף ῃҌ Ȃᵖ ̆ ₱ ̆ ᴰ῀ᴋץ ҩ ̆ 0ҩ

̔ 

>>> calc(1, 2)  

5 

>>> calc()  

0 

ѿҩ list tuplĕ ѿҩ ӇⱲ̙ ץ

Ạ̔ 

>>> nums = [1, 2, 3]  

>>> calc(nums[0], nums[1], nums[2])  

14 

Ώ ̆ ̆ Pythonᾛץ ᵰ list tuple

╠ ⱴѿҩ* ̆ list tuple ᾝ ᴰ ̔ 

>>> nums = [1, 2, 3]  

>>> calc(*nums)  

14 
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*nums nums ҩ list ᾝ ᵬҹ ᴰ Ȃ Ώ

̆ ғ Ȃ 

῏  

ᾛ ᵰᴰ῀ 0ҩ ᴋ ҩ ̆ ֓ ₱

ꜚ ҹѿҩ tupleȂ ῏ ᾛ ᵰᴰ῀ 0ҩ ᴋ ҩ

̆ ֓῏ ₱ ῤ ꜚ ҹѿҩ dictȂ ᶛ̔ 

def person(name, age, **kw):  

    print('name:', name, 'age:', age, 'other:', kw)  

₱ person ԅ name age ̆ ῏ kwȂ

₱ ̆ ץ ᴰ῀ ̔ 

>>> person('Michael', 30)  

name: Michael age: 30 other: {}  

Ӟ ᴰ῀ᴋץ ҩ ῏ ̔ 

>>> person('Bob', 35, city='Beijing')  

name: Bob age: 35 other: {'city': 'Beijing'}  

>>> person('Adam', 45, gender='M', job='Engineer')  

name: Adam age: 45 other: {'gender': 'M', 'job': 'Engineer'}  

῏ ָӇ ̙ ץ ₱ ⱳ Ȃ ̆ person₱ ̆

Ḡױ ⌠ name age ңҩ ̆ᵖ ̆ ᶫ

̆ Ӟױ ⌠Ȃ ᵰ Ạѿҩ Ύ ⱳ ̆ ԅ

̆ῒז ̆≠ ῏ ӈ

ҩ₱ Ύ Ȃ 
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ᵌ̆Ӟ ᾢץ ₮ѿҩ dict̆ ̆ dict ҹ῏

ᴰ ̔ 

>>> extra = {'city' : 'Beijing', 'job': 'Engineer'}  

>>> person('Jack', 24, city=extra['city'], job=extra['job'])  

name: Jack age: 24 other: {'city': 'Beijing', 'job': 'Engineer'}  

̆҉ ץ Ώ ̔ 

>>> extra = {'city': 'Beijing', 'job': 'Engineer'}  

>>> person('Jack', 24, **ex tra)  

name: Jack age: 24 other: {'city': 'Beijing', 'job': 'Engineer'}  

**extra extra ҩ dict key-value ῏ ᴰ῀⌠₱

**kw k̆w ѿҩ dict̆ kw dict extra ѿᴍ

̆ kw ꜚҌᴪ ⌠₱ extraȂ 

῏  

ԍ῏ ̆₱ ᴰ῀ᴋץ Ҍ └ ῏ Ȃ

ԍ⌠ ᴰ῀ԅ ֓̆ ₱ ῤ kw Ȃ 

ץׅ person()₱ ҹᶛ̆ ױ city job ̔ 

def person(name, age, **kw):  

    if 'city' in kw:  

        # city  

        pass 

    if 'job' in kw:  

        # job  

        pass 

    print('name:', name, 'age:', age, 'other:', kw)  

ᵖ ׅ ᴰ῀Ҍץ └ ῏ ̔ 
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>>> person('Jack', 24, city ='Beijing', addr='Chaoyang', zipcode=123456)  

└῏ ̆ ץ ῏ ̆ᶛ ̆

city job ᵬҹ῏ Ȃ ӈ ₱ Ҋ̔ 

def person(name, age, *, city, job):  

    print(name, age, city, job)  

῏ **kwҌ ̆ ῏ ѿҩ № * *̆

ҹ ῏ Ȃ 

Ҋ̔ 

>>> person('Jack', 24, c ity='Beijing', job='Engineer')  

Jack 24 Beijing Engineer  

῏ ᴰ῀ ̆ ᵝ Ҍ Ȃ ᴰ῀

̆ ̔ 

>>> person('Jack', 24, 'Beijing', 'Engineer')  

Traceback (most recent call last):  

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

TypeError: person() takes 2 positional a rguments but 4 were given  

ԍ city job P̆ython 4ҩ ҹ

ᵝ ̆ᵖ person()₱ ֽ 2ҩᵝ Ȃ 

῏ ץ ṿ̆׆ ̔ 

def person(name, age, *, city='Beijing', job):  

    print(name, age, city, job)  

ԍ ῏ city ΐ ṿ̆ ̆ Ҍᴰ῀ city ̔ 
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>>> person('Jack', 24, job='En gineer')  

Jack 24 Beijing Engineer  

ᶏ ῏ ̆ ≢ ̆*Ҍ ̆ № Ȃ

*̆Python ≢ᵝ ῏ ̔ 

def person(name, age, city, job):  

    #  *̆city job ҹᵝ  

    pass 

 

PythonҬ ӈ₱ ̆ ץ ȁ ȁ ȁ῏

῏ ̆ 5 ץ ᶏ ̆ ԅ

῏ Ȃᵖ ̆ ӈ ̔

ȁ ȁ / ῏ ῏ Ȃ 

ӈѿҩ₱ ̆ ҉ ̔ 

def f1(a, b, c=0, *args, **kw):  

    print('a =', a, 'b =', b, 'c =', c, 'args =', args, 'kw =', kw)  

 

def f2(a, b, c=0, *, d, **kw):  

    print('a =', a, 'b =', b, 'c =', c, 'd =', d, 'kw =', kw)  

₱ Ṝ P̆ython ꜚ ᵝ

ᴰ Ȃ 

>>> f1(1, 2)  

a = 1 b = 2 c = 0 args = () kw = {}  

>>> f1(1, 2, c=3)  

a = 1 b = 2 c = 3 args = () kw = {}  

>>> f1(1, 2, 3, 'a', 'b')  

a = 1 b = 2 c = 3 args = ('a', 'b') kw = {}  

>>> f1(1, 2, 3, 'a', 'b', x=99)  
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a = 1 b = 2 c = 3 args = ('a', 'b') kw = {'x': 99}  

>>> f2(1, 2, d=99, ext=None)  

a = 1 b = 2 c = 0 d = 99 kw = {'ext': None}  

ѿҩ tuple dict̆ ᵰӞ ץ ҉ ₱ ̔ 

>>> args = (1, 2, 3, 4)  

>>> kw = {'d': 99, 'x': '#'}  

>>> f1(*args, **kw)  

a = 1 b = 2 c = 3 args = (4,) kw = {' d': 99, 'x': '#'}  

>>> args = (1, 2, 3)  

>>> kw = {'d': 88, 'x': '#'}  

>>> f2(*args, **kw)  

a = 1 b = 2 c = 3 d = 88 kw = {'x': '#'}  

̆ץ ԍᴋ ₱ ̆ ץ ᵌ func(*args, **kw) ̆

ᵥ ӈ Ȃ 

 

Python ₱ ΐ ̆ ץ ̆

῀ᴰץ Ȃ 

ѿ Ҍ ̆ ̆ ᴪ

˻ 

ӈ ῏ ̔ 

*args ̆args ѿҩ tuple̕  

**kw ῏ ̆kw ѿҩ dictȂ 

ץ ₱ ᵥᴰ῀ ῏ ̔ 
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ץ ᴰ῀̔func(1, 2, 3) ̆ ᾢץ list tuplĕ

Ῥ *args ᴰ῀̔func(*(1, 2, 3)) ̕ 

῏ ץ ᴰ῀̔func(a=1, b=2) ̆ ᾢץ dict̆ Ῥ

**kwᴰ῀̔func(**{'a': 1, 'b': 2}) Ȃ 

ᶏ *args **kw Python ӟ Ώ ̆ Ӟ ץ ῒז ̆ᵖ

ᶏ ӟ Ȃ 

῏ ҹԅ └ ῀ᴰץ ̆ ץ ᶫ

ṿȂ 

ӈ ῏ Ҍ ԅΏ№ *̆ ↕ ӈ ᵝ Ȃ 

 

var_args.py 

kw_args.py 

₱  

₱ ῤ ̆ ץ ῒז₱ Ȃ ѿҩ₱ ῤ ̆

ҩ₱ ₱ Ȃ 

ҽҩᶛ ̆ ױ ӗ n! = 1 x 2 x 3 x ... x n ̆ ₱ fact(n)

̆ ץ ₮̔ 

fact(n) = n! = 1 x 2 x 3 x ... x (n-1) x n = (n-1)! x n = fact(n-1) x n 

https://github.com/michaelliao/learn-python3/blob/master/samples/function/var_args.py
https://github.com/michaelliao/learn-python3/blob/master/samples/function/kw_args.py
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fact(n)̆ץ ץ ҹ n x fact(n - 1)̆ n=1 Ȃ 

ԍ ̆fact(n) Ώ₮ ̔ 

def fact(n):  

    if n==1:  

        return 1  

    return n * fact(n -  1)  

҉ ѿҩ ₱ Ȃ ץ ̔ 

>>> fact(1)  

1 

>>> fact(5)  

120 

>>> fact(100)  

933262154439441526816992388562667004907159682643816214685929638952175

999932299156089414639761565182862536979208272237582511852109168640000

00000000000000000000 

ױ fact(5) ̆ ץ ₱ ӈ ⌠ Ҋ̔ 

===> fact(5)  

===> 5 * fact(4)  

===> 5 * (4 * fact(3))  

===> 5 * (4 * (3 * fact(2)))  

===> 5 * (4 * (3 * (2 * fact (1))))  

===> 5 * (4 * (3 * (2 * 1)))  

===> 5 * (4 * (3 * 2))  

===> 5 * (4 * 6)  

===> 5 * 24  

===> 120 

₱ ᴨ ӈ ̆ Ȃ ҉̆ ₱

Ώץ ̆ᵖ Ҍ Ȃ 
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ᶏ ₱ ₮Ȃ Ҭ̆₱

̂stack̃ ̆ ῀ѿҩ₱ ̆ ᴪⱴѿ

̆ ₱ ̆ ᴪ⁞ѿ Ȃ ԍ Ҍ ̆

̆ץ ̆ᴪ ₮Ȃ ץ fact(1000) ̔ 

>>> fact(1000)  

Traceback (most recent call last):  

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

  File "<stdin>", line 4, in fact  

  ...  

  File "<stdin>", line 4, in fact  

RuntimeError: maximum recursion depth exceeded in comparison  

‗ ₮ ᴨ Ԋ̆ ҉

ѿ ̆ ̆ץ ѿ ₱ Ӟ ץ Ȃ 

̆ ₱ Ṝ̆ ̆ ғ̆return Ҍ

Ȃ ̆ ץ Ạᴨ ̆ᶏ

̆ ѿҩ ̆Ҍᴪ₮ ₮ ’Ȃ 

҉ fact(n) ₱ ԍ return n * fact(n -  1) ῀ԅӗ ̆

ץ Ҍ ԅȂ ̆ ѿ ף ̆Һ

ѿ ӗ ᴰ῀⌠ ₱ Ҭ̔ 

def fact( n):  

    return fact_iter(n, 1)  

 

def fact_iter(num, product):  

    if num == 1:  

        return product  

    return fact_iter(num -  1, num * product)  
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ץ ⌠̆return fact_iter(num -  1, num * product) ֽ ₱

̆num -  1 num * product ₱ ╠ ᴪ ̆Ҍ ₱

Ȃ 

fact(5) fac t_iter(5, 1) Ҋ̔ 

===> fact_iter(5, 1)  

===> fact_iter(4, 5)  

===> fact_iter(3, 20)  

===> fact_iter(2, 60)  

===> fact_iter(1, 120)  

===> 120 

̆ Ạԅᴨ ̆ Ҍᴪ ̆ ̆ Ӟ

Ҍᴪ ₮Ȃ 

̆ Ạᴨ P̆ython Ӟ

Ạᴨ ̆ ̆ץ ᶏ ҉ fact(n) ₱ ̆Ӟᴪ

₮Ȃ 

 

ᶏ ₱ ᴨ ̆ ᴪ

₮Ȃ 

ᴨ ץ ₮Ȃ Ԋ ҉

ᴇ ̆ Ȃ 
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Python ‰ Ạᴨ ᴋ̆ᵥ ₱

₮ Ȃ 

ӟ 

ꜚ ץ ₱ Ȃ 

Ώ move(n, a, b, c) ₱ ̆ n̆ 3ҩ AȁBȁC

Ҭ 1ҩ A ̆ ₮ ׆ AṢꜛ B ꜚ

⌠ C ̆ᶛ ̔ 

def move(n, a, b, c):  

----  

    pass 

----  

# ₮:  

# A -- > C 

# A -- > B 

# C -- > B 

# A -- > C 

# B -- > A 

# B -- > C 

# A -- > C 

move(3, 'A', 'B', 'C')  

 

recur.py 

 

ԅ Python ȁ ₱ ̆ ҉ ץ Ώ₮

ԅȂ 

http://baike.baidu.com/view/191666.htm
https://github.com/michaelliao/learn-python3/blob/master/samples/function/recur.py
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ѿҩ 1, 3, 5, 7, ..., 99 ↓ ̆ ץ ̔ 

L = []  

n = 1  

while n <= 99:  

    L.append(n)  

    n = n + 2  

list ╠ѿ ᾝ ̆Ӟ ץ Ȃ 

ᵖ PythonҬ̆ף Ҍ ̆ Ȃף Ҍ

̆ Ȃ 

ԍ ѿ ̆ ױ ׃ PythonҬ 1̆ ף

ⱳ ‗̆ҌΏ 5 ף Ȃ ף̆ ̆ Ȃ 

℗  

ѿҩ list tuple №ᾝ ᵬȂ ѿ̆ҩ list Ҋ  ̔

>>> L = ['Michael', 'Sarah', 'Tracy', 'Bob', 'Jack']  

╠ 3ҩᾝ ̆ ӇẠ̙ 

Ⱳ ̔ 

>>> [L[0], L[1], L[2]]  

['Michael', 'Sarah', 'Tracy']  

ӊ ץ Ⱳ ҹ ѿҊ̆ ╠ Nҩᾝ ԅȂ 

╠ Nҩᾝ ̆Ӟ ҹ 0-(N-1) ᾝ ̆ ץ ̔ 

>>> r = []  



Python3 ȍ Ȏ   http://www.yeayee.com/ 

103/531 

>>> n = 3  

>>> for i in range(n):  

...     r.append(L[i])  

...  

>>> r  

['Michael', 'Sarah', 'Tracy']  

ᵬ̆ № ̆ P̆ython

ᶫԅ℗ ̂Slicẽ ᵬ ̆ ᵬȂ 

҉ ̆ ╠ 3ҩᾝ ̆ ѿ ף ץ ℗ ̔ 

>>> L[0:3]  

['Michael', 'Sarah',  'Tracy']  

L[0:3] ׆̆ 0 ̆ ⌠ 3ҹ ̆ᵖҌ 3Ȃ

0̆1̆2̆ 3ҩᾝ Ȃ 

ѿҩ 0̆ ץ ̔ 

>>> L[:3]  

['Michael', 'Sarah', 'Tracy']  

Ӟ ׆ץ 1 ̆ ₮ 2ҩᾝ ₮ ̔ 

>>> L[1:3]  

['Sarah', 'Tracy']  

ᵌ ̆ Python L[ - 1] ṕ ѿҩᾝ ̆ Ӈ ṕ

℗ ̆ ̔ 

>>> L[ - 2:]  

['Bob', 'Jack']  

>>> L[ - 2: - 1]  

['Bo b']  
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ᵟṕ ѿҩᾝ - 1Ȃ 

℗ ᵬ № Ȃ ⇔ᾢױ ѿҩ 0-99 ↓̔ 

>>> L = list(range(100))  

>>> L 

[0, 1, 2, 3, ..., 99]  

ץ ℗ ₮ ѿ ↓Ȃ ╠ 10ҩ ̔ 

>>> L[:10]  

[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]  

10ҩ ̔ 

>>> L[ - 10:]  

[90, 91, 92, 93, 94, 95, 96, 97, 98, 99]  

╠ 11-20ҩ ̔ 

>>> L[10:20]  

[10, 11 , 12, 13, 14, 15, 16, 17, 18, 19]  

╠ 10ҩ ̆ ңҩ ѿҩ̔ 

>>> L[:10:2]  

[0, 2, 4, 6, 8]  

̆ 5ҩ ѿҩ̔ 

>>> L[::5]  

[0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 

90, 95]  

ָӇ ҌΏ̆ Ώ[:] ץ └ѿҩ list̔ 

>>> L[:]  

[0, 1, 2, 3, ..., 99]  
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tupleӞ ѿ list̆ ѿ ≢ tupleҌ Ȃ ̆tupleӞ ץ ℗

ᵬ̆ ᵬ ׅ tuple̔  

>>> (0, 1, 2, 3, 4, 5)[:3]  

(0, 1, 2)  

ұ'xxx' Ӟ ץ ѿ list̆ ҩᾝ ѿҩ Ȃ ̆

ұӞ ץ ℗ ᵬ̆ ᵬ ׅ ұ̔ 

>>> 'ABCDEFG'[:3] 

'ABC' 

>>> 'ABCDEFG'[::2] 

'ACEG' 

Ҭ̆ ұ ᶫԅ ₱ ̂ᶛ ̆

substring̃ ̆ῒ ұ℗ ȂPython ұ

₱ ̆ ℗ ѿҩ ᵬ ץ ̆ Ȃ 

 

ԅ℗ ᵬ̆ ҌῬ ԅȂPython ℗ ̆

ѿ ף ץ ᵬȂ 

 

do_slice.py 

 ף

ѿҩ list tuplĕ ױ ץ for ҩ list

tuplĕ ױ ҹ Iteratioñ̂ף Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/advance/do_slice.py
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PythonҬ̆ ף for ... in ̆ C

Javă ף list Ҋ ̆ Javaף ̔ 

for (i=0; i<list.length; i++) {  

    n = list[i];  

}  

ץ ₮̆Python for ԍ Java for ̆ ҹ

Python for Ҍֽ ץ list tuple҉̆ ᵬץ ῒז

ף ҉Ȃ 

list Ҋ ̆ᵖ ῒז Ҋ ̆ᵖ

̆ ף ̆ Ҋ ̆ ץ ̆ף dict ץ

 ̔ף

>>> d = {'a': 1, 'b': 2, 'c': 3}  

>>> for key in d:  

...     print(key)  

...  

a 

c 

b 

ҹ dict ỮҌ list ↓̆ ̆ץ ₮ף

Ҍѿ Ȃ 

’Ҋ̆dict ף keyȂ ף valuĕ ץ for value in 

d.values() ̆ ף key valuĕ ץ for k, v in d.items( )Ȃ 

ԍ ұӞ ף ̆ ̆Ӟ ᵬץ ԍ for ̔ 

>>> for ch in 'ABC':  
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...     print(ch)  

...  

A 

B 

C 

̆ץ ᶏױ for ̆ ᵬ ԍѿҩ ף ̆for

ץ ̆ Ҍױ ῏ list ῒז Ȃ 

Ӈ̆ ᵥ∞ ѿҩ ף ̙ collections

Iterable ∞ ̔ 

>>> from collections import Iterable  

>>> isinstance('ab c', Iterable) # str  ף

True 

>>> isinstance([1,2,3], Iterable) # list  ף

True 

>>> isinstance(123, Iterable) # ף 

False 

ѿҩ ̆ list ᵌ Java Ҋ ӇⱲ̙

Pythonῤ enumerate₱ ץ ѿҩ list -ᾝ ̆

ץ for Ҭ ף ᾝ ̔ 

>>> for i, value in enumerate([ 'A', 'B', 'C']):  

...     print(i, value)  

...  

0 A 

1 B 

2 C 

҉ for ̆ ԅңҩ ̆ Python ̆

Ҋ ף ̔ 

>>> for x, y in [(1, 1), (2, 4), (3, 9)]:  

...     print(x, y)  
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...  

1 1  

2 4 

3 9 

 

ᴋᵥ ף ᵬץ ԍ for ̆ ױ ӈ ̆

ף ᴆ̆ ᶏץ for Ȃ 

 

do_iter.py 

↓  

↓ List Comprehensions̆ Pythonῤ

ץ ⇔ list Ȃ 

ҽҩᶛ ̆ list [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] ץ list(range(1, 

11))̔ 

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

[1, 2,  3, 4, 5, 6, 7, 8, 9, 10]  

ᵖ [1x1, 2x2, 3x3, ..., 10x10] ӇẠ̙ ѿ ̔ 

>>> L = []  

>>> for x in range(1, 11):  

...    L.append(x * x)  

...  

>>> L 

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]  

https://github.com/michaelliao/learn-python3/blob/master/samples/advance/do_iter.py
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ᵖ ̆ ↓ ↕ ץ ѿ ף ҉

list̔ 

>>> [x * x for x in range(1, 11)]  

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]  

Ώ↓ ̆ ᾝ x * x ⌠╠ ̆ for ̆

ץ list⇔ ₮ ̆ № ̆ Ώ₃ ̆ ץ

Ȃ 

for ⱴ҉ץ if ∞ ̆ ױ ץ ₮ֽẼ  ̔

>>> [x * x for x in range(1, 11) if x % 2 == 0]  

[4, 16, 36, 64, 100]  

ᶏץ ң ̆ ץ ῃ ↓̔ 

>>> [m + n for m in 'ABC' fo r n in 'XYZ']  

['AX', 'AY', 'AZ', 'BX', 'BY', 'BZ', 'CX', 'CY', 'CZ']  

҈ ҈ ҉ץ ⌠ԅȂ 

↓ ̆ ₮Ώץ ף Ȃᶛ ̆↓₮ ╠ Ҋ

ᴆ ̆ ץ ѿ ף ̔ 

>>> import os # ῀ os ̆ ⌠ 

>>> [d for d in os.listdir('.')] # os.listdir ₮↓ץ ᴆ  

['.emacs.d', '.ssh', '.Trash' , 'Adlm', 'Applications', 'Desktop', 

'Documents', 'Downloads', 'Library', 'Movies', 'Music', 'Pictures', 

'Public', 'VirtualBox VMs', 'Workspace', 'XCode']  

for ῒ ץ ᶏ ңҩ ҩ ̆ dict items() ץ

ף key value̔  
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>>> d = {'x': 'A', 'y': 'B', 'z': 'C' }  

>>> for k, v in d.items():  

...     print(k, '=', v)  

...  

y = B  

x = A  

z = C  

̆↓ Ӟ ᶏץ ңҩ list̔ 

>>> d = {'x': 'A', 'y': 'B', 'z': 'C' }  

>>> [k + '=' + v for k, v in d.items()]  

['y=B', 'x=A', 'z=C']  

ѿҩ listҬ ұ Ώ̔ 

>>> L = ['Hello', 'World', 'IBM', 'Apple ']  

>>> [s.lower() for s in L]  

['hello', 'world', 'ibm', 'apple']  

ӟ 

listҬ ұ̆ ̆ ԍ ұ lower()

̆ ↓ץ ᴪ ̔ 

>>> L = ['Hello', 'World', 18, 'Apple', None]  

>>> [s.lower() for s in L]  

Traceback (most recent call last):  

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

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

AttributeError: 'int' object has no attribute 'lower'  

ᶏ ῤ isinstance ₱ ∞ץ ѿҩ Ҍ ұ̔ 

>>> x = 'abc'  

>>> y = 123  

>>> isinstance(x, str)  

True 

>>> isinstance(y, str)  
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False 

ḱ ↓ ̆ ⱴ if Ḡ ↓ ̔ 

# - * -  coding: utf - 8 - * -  

 

L1 = ['Hello', 'World', 18, 'Apple', None]  

----  

L2 = ??? 

----  

# ₮: ['hello', 'world', 'apple']  

print(L2)  

 

↓ ̆ ץ list̆ ץ ѿҩ list ₮ ѿҩ list̆

ף № Ȃ 

 

do_listcompr.py 

 

↓ ̆ ױ ץ ⇔ ѿҩ↓ Ȃᵖ ̆ ⌠ῤ └̆

↓ Ȃ ғ̆⇔ ѿҩ 100҆ҩᾝ ↓ ̆Ҍ

ֽ Ữ ̆ ֽֽױ ╠ ₃ҩᾝ ̆

ᾝ ԅȂ 

̆ץ ↓ ᾝ ץ ₮ ̆ ױ ץ

ҬҌ ₮ ᾝ ̙ Ҍ ⇔ list̆׆

https://github.com/michaelliao/learn-python3/blob/master/samples/advance/do_listcompr.py
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Ȃ PythonҬ̆ ѿ ѿ └̆

ҹ ̔generatorȂ 

⇔ ѿҩ generator̆ Ȃ ѿ ̆ ѿҩ

↓ [] ()̆ ⇔ ԅѿҩ generator̔  

>>> L = [x * x for x in range(10)]  

>>> L 

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]  

>>> g = (x * x for x in range(10))  

>>> g 

<generator object <genexpr> at 0x1022ef630>  

⇔ L g ≢ֽ ԍ [] ()̆L ѿҩ list̆ g ѿҩ

generatorȂ 

ױ ץ ₮ list ѿҩᾝ ̆p ױ Ӈ ₮ generator

ѿҩᾝ ̙ 

ѿҩѿҩ ₮ ̆ ץ next() ₱ generator Ҋѿҩ

ṿ̔ 

>>> next(g)  

0 

>>> next(g)  

1 

>>> next(g)  

4 

>>> next(g)  

9 

>>> next(g)  

16 

>>> next(g)  

25 

>>> next(g)  
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36 

>>> next(g)  

49 

>>> next(g)  

64 

>>> next(g)  

81 

>>> next(g)  

Traceback (most recent call last):  

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

StopIteration  

ױ ̆generatorḠ ̆ next(g) ̆ ₮ g

Ҋѿҩᾝ ṿ̆ ⌠ ⌠ ѿҩᾝ ̆ ᾝ ̆ ₮

StopIteration Ȃ 

̆҉ Ҍ next(g) ԅ̆ ᶏ

for ̆ ҹ generatorӞ ף ̔ 

>>> g = (x * x for x in range(10))  

>>> for n in g:  

...     print(n)  

...  

0 

1 

4 

9 

16 

25 

36 

49 

64 

81 

̆ץ ⇔ױ ԅѿҩ generator ̆ ҉ Ҍᴪ next() ̆

for ף ̆ ғҌ ῏ StopIteration Ȃ 
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generator Ȃ ̆ ᵌ↓ for

Ṝ̆ ץ ₱ Ȃ 

̆ ↓̂Fibonaccĩ ̆ ѿҩ ԋҩ ̆ᴋ

ѿҩ ╠ңҩ ⱴ ⌠̔ 

1, 1, 2, 3, 5, 8, 13, 21, 34, ... 

↓ ↓ ΏҌ₮ ̆ᵖ ̆ ₱ ₮

̔ 

def fib(max):  

    n, a, b = 0, 0, 1  

    while n < max:  

        print(b)  

        a, b = b, a + b  

        n = n + 1  

    return 'done'  

҉ ₱ ץ ₮ ↓ ╠ Nҩ ̔ 

>>> fib(6)  

1 

1 

2 

3 

5 

8 

'done'  

ה ̆ ץ ₮̆fib ₱ ҉ ӈԅ ↓

↕̆ ׆ץ ѿҩᾝ ̆ ₮ ᴋ ᾝ ̆ ῒ

ᵌ generatorȂ 
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Ӟ ̆҉ ₱ generatorֽ ѿ ӊ Ȃ fib ₱

generator̆ print(b) ҹ yield b  ԅ̔ץ

def fib(max):  

    n, a, b = 0, 0, 1  

    while n < max:  

        yield b  

        a, b = b, a + b  

        n = n + 1  

    return 'done'  

ӈ generator ѿ Ȃ ѿҩ₱ ӈҬ yield ῏

̆ Ӈ ҩ₱ ҌῬ ѿҩ ₱ ̆ ѿҩ generator̔  

>>> f = fib(6)  

>>> f  

<generator object fib at 0x104feaaa0>  

̆ generator ₱ Ҍѿ Ȃ₱

̆ ⌠ return ѿ ₱ Ȃ

generator ₱ ̆ next() Ṝ ̆ ⌠ yield ̆

Ῥ ҉׆ yield Ȃ 

ҽҩ ᶛ ̆ ӈѿҩ generator̆ ᶭ 1̆3̆5̔ 

def odd():  

    print('step 1')  

    yield 1  

    print('step 2')  

    yield(3)  

    print('step 3')  

    yield(5)  



Python3 ȍ Ȏ   http://www.yeayee.com/ 

116/531 

generator ̆ ᾢ ѿҩ generator ̆ next() ₱

Ҍ Ҋѿҩ ṿ̔ 

>>> o = odd()  

>>> next(o)  

step 1  

1 

>>> next(o)  

step 2  

3 

>>> next(o)  

step 3  

5 

>>> next(o)  

Traceback (most recent call last):  

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

StopIteration  

ץ ⌠ ŏddҌ ₱ ̆ generator̆ Ҭ̆ ⌠ yield

Ҭ ̆Ҋ Ȃ 3 yi eld ̆ yield ץ

ԅ̆ ̆ץ 4 next(o) Ȃ 

⌠ fib ᶛ ̆ ױ ҬҌ yield ̆ ᴪҌ Ҭ Ȃ

ѿҩ ᴆ ₮ Ҍ̆ ᴪ֟ ѿҩ ↓₮

Ȃ 

̆ ₱ generator ̆ ױ ׆҉ Ҍᴪ next()

Ҋѿҩ ṿ̆ ᶏ for  ̔ף

>>> for n in fib(6):  

...     print(n)  

...  

1 

1 

2 
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3 

5 

8 

ᵖ for generator ̆ Ҍ⌠ generator return

ṿȂ ⌠ ṿ̆ StopIteration ̆ ṿ

StopIteration value Ҭ̔ 

>>> g = fib(6)  

>>> while True:  

...     try:  

...         x = next(g)  

...         print('g:', x)  

...     except StopIteration as e:  

...         print('Generator return value:', e.valu e)  

...         break  

...  

g: 1  

g: 1  

g: 2  

g: 3  

g: 5  

g: 8  

Generator return value: done  

῏ԍ ᵥ ̆ ᴪ Ȃ 

ӟ 

҈ ӈ Ҋ̔ 

          1 

        1   1  

      1   2   1  

    1   3   3   1  

  1   4   6   4   1  

1   5   10  10  5   1  

http://baike.baidu.com/view/7804.htm
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ѿ Ạѿҩ list̆ Ώѿҩ generator̆ Ҍ ₮Ҋѿ list̔ 

# - * -  coding: utf - 8 - * -  

 

def triangles():  

----  

    pass 

----  

# ₮:  

# [1]  

# [1, 1]  

# [1, 2, 1]  

# [1, 3, 3, 1]  

# [1, 4, 6, 4, 1]  

# [1, 5, 10, 10, 5, 1]  

# [1, 6, 15, 20, 15, 6, 1]  

# [1, 7, 21, 35,  35, 21, 7, 1]  

# [1, 8, 28, 56, 70, 56, 28, 8, 1]  

# [1, 9, 36, 84, 126, 126, 84, 36, 9, 1]  

n = 0  

for t in triangles():  

    print(t)  

    n = n + 1  

    if n == 10:  

        break 

 

generator ΐ̆ PythonҬ̆ ץ ↓

generator̆ Ӟ ץ ₱ generatorȂ 

generator ᵬ ̆ for ҬҌ ₮Ҋѿ

ҩᾝ ̆ ᴆ for Ȃ ԍ₱ generator ̆

⌠ return ⌠₱ ᵣ ѿ ̆ generator

for̆פ ӊ Ȃ 
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№ ₱ generator₱ ̆ ₱ ̔ 

>>> r = abs(6)  

>>> r  

6 

generator₱ ñ ò ѿҩ generator ̔ 

>>> g = fib(6)  

>>> g 

<generator obje ct fib at 0x1022ef948>  

 

do_generator.py 

ף  

ױ ̆ ץ ᵬ ԍ for Ҋ₃ץ ̔ 

ѿ ̆ list ȁtupleȁdict ȁsetȁstr ̕ 

ѿ generator̆ yield generator functionȂ 

֓ ץ ᵬ ԍ for ҹ ף ̔Iterable Ȃ 

ᶏץ isinstance() ∞ ѿҩ Iterable ̔ 

>>> from collections import Iterable  

>>> isinstance([], Iterable)  

True 

>>> isinstance({}, Iterable)  

True 

>>> isinstance('abc', Iterable)  

True 

>>> isinstance((x for x in ran ge(10)), Iterable)  

https://github.com/michaelliao/learn-python3/blob/master/samples/advance/do_generator.py
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True 

>>> isinstance(100, Iterable)  

False 

Ҍᵖ ᵬץ ԍ for ̆ ץ next() ₱ Ҍ

Ҋѿҩṿ̆ ⌠ ₮ StopIteration Ҋѿҩ

ṿԅȂ 

ץ next() ₱ Ҍ Ҋѿҩṿ ҹ ף ̔

Iterator Ȃ 

ᶏץ isinstance() ∞ ѿҩ Iterator ̔ 

>>> from collections import Iterator  

>>> isinstance((x for x in range(10)), Iterator)  

True 

>>> isinstance([], Iterator)  

False 

>>> isinstance({}, Iterator)  

False 

>>> isinstance('abc', Iterator)  

False 

Iterator ̆ᵖ list ȁdict ȁstr Iterable ̆ Ҍ

Iterator Ȃ 

list ȁdict ȁstr Iterable Iterator ᶏץ iter() ₱ ̔ 

>>> isinstance(iter([]), Iterator)  

True 

>>> isinstance(iter('abc'), Iterator)  

True 

ᵰ ᴪ ̆ҹָӇ list ȁdict ȁstr Ҍ Iterator ̙ 
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ҹ Python Iterator ѿҩ ̆Iterator

ץ next() ₱ Ҍ Ҋѿҩ ̆ ⌠ ₮

StopIteration Ȃ ץ ҩ Ạ ѿҩ ↓̆ᵖ ױ

Ҍ ╠ ↓ ̆ Ҍ next() ₱ Ҋѿ

ҩ ̆ ץ Iterator ̆ Ҋѿҩ

ᴪ Ȃ 

Iterator ץ ѿҩ ̆ᶛ ῃᵣ Ȃ ᶏ

list Ҍ Ữῃᵣ Ȃ 

 

₄ ᵬ ԍ for Iterable ̕ 

₄ ᵬ ԍ next() ₱ Iterator ̆ ױ ѿҩ

↓̕ 

list ȁdict ȁstr Iterable ᵖҌ Iterator ̆Ҍ

ץ iter() ₱ ѿҩ Iterato r Ȃ 

Python for ҉ Ҍ next() ₱ ̆ᶛ  ̔

for x in [1, 2, 3, 4, 5]:  

    pass 

҉ ῃ ᴇԍ̔ 

# ᾢ Iterator :  

it = iter([1, 2, 3, 4, 5])  
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# :  

while True:  

    try:  

        # Ҋѿҩṿ:  

        x = next(it)  

    except StopIteration:  

        # ⌠ StopIteration ₮  

        break 

 

do_iter.py 

₱  

₱ Pythonῤ ѿ ̆ ױ ף ₱ ̆

ѿ ѿ ₱ ̆ ץ ᴋⱵ№ ᴋⱵ̆

№ ץ ӊҹ Ȃ₱

ᾝȂ 

₱ ̂ ԅѿҩñ ò ̃ððFunctional Programminğ

Ӟ ץ ⌠ ̆ᵖῒ Ȃ 

ױ ᾢ ̂Computer̃ ̂Computẽ Ȃ 

҉ C̆PU ⱴ⁞ӗ ףפ ץ̆ ᴆ

∞ ̆פ ̆ץ Ȃ 

↕ ӈ҉ ̆ ̆ ᴆ Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/advance/do_iter.py
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⌠ ̆ ᵞ ̆ ̆ ᵞ̆

̆ C ̕ ̆ ̆ ̆

ᵞ̆ Lisp Ȃ 

₱ ѿ ̆ ₱

Ώ ₱ ̆ ̆ᴋ ѿҩ₱ ̆ ῀ ̆ ₮

̆ ₱ ױ ӊҹ ◐ᵬ Ȃ ᾛ ᶏ

̆ ԍ₱ ῤ Ҍ ̆ ῀̆ ⌠

Ҍ ₮̆ ̆ ₱ ◐ᵬ Ȃ 

₱ ѿҩ ̆ᾛ ₱ ᵬҹ ᴰ῀ ѿҩ₱

̆ ᾛ ѿҩ₱ ˻ 

Python ₱ ᶫ № Ȃ ԍ Pythonᾛ ᶏ ̆ ̆

PythonҌ ₱ Ȃ 

₱  

₱ Higher-order functionȂָ Ӈ ₱ ̙ ץױ ף

ҹᶛ ̆ѿ ѿ ῀ Ȃ 

ץ ₱  

ץ Pythonῤ ṿ ₱ abs()ҹᶛ̆ ₱ ףҊץ  ̔

>>> abs(- 10) 

10 



Python3 ȍ Ȏ   http://www.yeayee.com/ 

124/531 

ᵖ ̆ Ώ abs ̙ 

>>> abs 

<built - in function abs>  

̆abs(- 10) ₱ ̆ abs ₱ Ȃ 

₱ ̆ ױ ץ ṿ ̔ 

>>> x = abs( - 10) 

>>> x 

10 

ᵖ ̆ ₱ ṿ ̙ 

>>> f = abs  

>>> f  

<built - in function abs>  

̔₱ Ӟ ץ ṿ ̆ ̔ ץ ₱ Ȃ 

ѿҩ ԅѿҩ₱ ̆ Ӈ̆ ҩ₱

̙ ף ѿҊ̔ 

>>> f = abs  

>>> f( - 10) 

10 

ⱳ˻ f ԅ abs₱ Ȃ abs()₱

f() ῃ Ȃ 

₱ Ӟ  
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Ӈ₱ ָӇ ̙₱ ῒ ₱ ˻ ԍ abs()

ҩ₱ ̆ ῃ ץ ₱ abs ̆ ѿҩ ץ ṿ

₱ ˻ 

abs ῒז ̆ᴪ ָӇ ’ ̙ 

>>> abs = 10 

>>> abs(- 10) 

Traceback (most recent call last):  

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

TypeError: 'int' object is not callable  

abs 10 ̆ abs(- 10) ₱ ԅ˻ ҹ abs ҩ

Ҍ ṿ₱ ѿҩ 10˻  

ף Ҍ ӇΏ̆ ҹԅ ₱ Ӟ Ȃ

abs₱ ̆ Python֜ԑ Ȃ 

̔ ԍ abs₱ ҉ ӈ __builtin__ Ҭ ̆ ץ ḱ

abs ῒ Ӟ ̆ __builtin__.abs = 10 Ȃ 

ᴰ῀₱  

ץ ₱ ̆₱ ̆ Ӈѿҩ₱ ץ

ѿҩ₱ ᵬҹ ̆ ₱ ӊҹ ₱ Ȃ 

ѿҩ ₱ ̔ 

def add(x, y, f):  

    return f(x) + f(y)  
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ױ add(- 5, 6, abs) ̆ x̆y f №≢ - 5̆6 abs̆

₱ ӈ̆ ױ ץ ҹ̔ 

x = - 5 

y = 6  

f = abs  

f(x) + f(y) ==> abs( - 5) + abs(6) ==> 11  

return 11  

ף ѿҊ̔ 

>>> add(- 5, 6, abs)  

11 

Ώ ₱ ̆ ₱ ≢ ₱ Ȃ 

 

₱ ᵬҹ ᴰ῀̆ ₱ ҹ ₱ ̆₱

Ȃ 

map/reduce 

Pythonῤ ԅ map() reduce()₱ Ȃ 

ᵰ Google ñMapReduce: Simplified Data 

Processing on Large Clustersò̆ ᵰ map/reduce Ȃ 

ᾢױ mapȂmap()₱ ңҩ ѿ̆ҩ ₱ ѿ̆ҩ Iterable ̆

map ᴰ῀ ₱ ᶭ ᵬ ⌠ ↓ ҩᾝ ̆ ᵬҹ

Iterator Ȃ 

http://research.google.com/archive/mapreduce.html
http://research.google.com/archive/mapreduce.html
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ҽᶛ ̆ ױ ѿҩ₱ f(x)=x2̆ ҩ₱ ᵬ ѿҩ list [1, 

2, 3, 4, 5, 6, 7, 8, 9] ҉̆ ץ map() Ҋ̔ 

 

̆ ױ Pythonף ̔ 

>>> def f(x):  

...     return x * x  

...  

>>> r = map(f, [1, 2, 3, 4, 5, 6, 7, 8, 9])  

>>> list(r)  

[1, 4, 9, 16, 25, 36, 49, 64, 81]  

map()D ῀ ѿҩ f̆ ₱ Ȃ ԍ r ѿҩ

Iterator Ĭterator ↓̆ list() ₱ ҩ ↓

₮ ѿҩ listȂ 

ᵰ ᴪ ̆Ҍ map()₱ ̆Ώѿҩ ̆Ӟ ץ ₮ ̔ 

L = []  

for n in [1, 2, 3, 4, 5, 6, 7, 8 , 9]:  

    L.append(f(n))  

print(L)  
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ᵖ̆ץ ҉׆̆ ף ̆ ѿ ñ f(x)ᵬ list

ѿҩᾝ ѿҩ listò̙ 

ץ m̆ap()ᵬҹ ₱ ̆Ԋ ҉ ↕ ԅ̆ ̆ Ҍױ

ᵖ ץ f(x)=x2̆ ץ ᴋ ₱ ̆ ̆ ҩ

list ҹ ұ̔ 

>>> list(map(str, [1, 2, 3, 4, 5, 6, 7, 8, 9]))  

['1', '2', '3', '4', '5', '6',  '7', '8', '9']  

ѿ ף Ȃ 

Ῥ reduce Ȃreduce ѿҩ₱ ᵬ ѿҩ ↓[x1, x2, x3, ...]

҉̆ ҩ₱ ңҩ r̆educe ↓ Ҋѿҩᾝ

Ạ ̆ῒ ̔ 

reduce(f, [x1, x2, x3, x4]) = f(f(f(x1, x2), x3), x4)  

ѿҩ ↓ ̆ ץ reduce ̔ 

>>> from functools import reduce  

>>> def add(x, y):  

...     return x + y  

...  

>>> reduce(add, [1, 3, 5, 7, 9])  

25 

ץ Pythonῤ ₱ sum()̆ ꜚ reduceȂ 

ᵖ ↓[1, 3, 5, 7, 9] 13579̆ reduce ץ ҉

̔ 
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>>> from functools import reduce  

>>> def fn(x, y):  

...     return x * 10 + y  

...  

>>> reduce(fn, [1, 3, 5, 7, 9] )  

13579 

ҩᶛ ̆p ̆ ⌠ ұ str Ӟ ѿҩ ↓̆

҉ ᶛ ⱴ ꜚ̆ map()̆ ױ ₮Ώץ str ҹ int

₱ ̔ 

>>> from functools import reduce  

>>> def fn(x, y):  

...     return x * 10 + y  

...  

>>> def char2num(s):  

...     return {'0': 0, '1': 1, '2': 2, '3': 3, '4': 4, '5': 5, '6': 6, 

'7': 7, '8': 8, '9': 9}[s]  

...  

>>> reduce(fn, map(char2num, '13579'))  

13579 

ѿҩ str2int ₱ ̔ 

from functools import reduce  

 

def str2int(s):  

    def fn(x, y):  

        return x * 10 + y  

    def char2num(s):  

        return {'0': 0, '1': 1, '2': 2, '3': 3, '4 ': 4, '5': 5, '6': 6, 

'7': 7, '8': 8, '9': 9}[s]  

    return reduce(fn, map(char2num, s))  

ץ lambda₱ ѿ ̔ 

from functools import reduce  

 

def char2num(s):  
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    return {'0': 0, '1': 1, '2': 2, '3': 3, '4': 4, '5': 5, '6': 6, '7': 

7, '8': 8, '9': 9}[s]  

 

def str2int(s):  

    return reduce(lambda x, y: x * 10 + y, map(char2num, s))  

Ӟ ̆Ẋ Python ᶫ int() ₱ ̆ᵰ ῃ ץ Ώѿҩ

ұ ҹ ₱ ̆ ғ ₃ ף ˻ 

lambda₱ ׃ Ȃ 

ӟ 

≠ map()₱ ̆ ῀ Ҍ ̆ ҹ Ώ̆

ῒז Ώ Ȃ ῀̔['adam', 'LISA', 'barT'] ̆ ₮̔['Adam', 

'Lisa', 'Bart'] ̔ 

# - * -  coding: utf - 8 - * -  

----  

def normalize(name):  

    pass 

----  

# :  

L1 = ['adam', 'LISA', 'barT']  

L2 = list(map(normalize, L1))  

print(L2)  

Python ᶫ sum()₱ ץ ѿҩ list ̆ Ώѿҩ prod()

₱ ̆ ץ ѿҩ list ≠ reduce() ̔ 

# - * -  coding: utf - 8 - * -  

 

from functools import red uce 

 

def prod(L):  

----  
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    pass 

----  

print('3 * 5 * 7 * 9 =', prod([3, 5, 7, 9]))  

≠ map reduce Ώѿҩ str2float ₱ ̆ ұ'123.456'

123.456̔  

# - * -  coding: utf - 8 - * -  

 

from functools import reduce  

 

def str2float(s):  

----  

    pass 

----  

print('str2float( \ '123.456 \ ') =', str2float('123.456'))  

ף  

do_map.py 

do_reduce.py 

filter  

Pythonῤ filter() ₱ ԍ ↓Ȃ 

map() ᵌ f̆ilter() Ӟ ѿҩ₱ ѿҩ ↓Ȃ map()Ҍ ̆

filter() ᴰ῀ ₱ ᶭ ᵬ ԍ ҩᾝ ̆ ṿ True

False‗ Ḡ ҡ ᾝ Ȃ 

ᶛ ̆ ѿҩ listҬ̆− Ẽ ̆ Ḡ ̆ ץ ӇΏ̔ 

def is_odd(n):  

    return n % 2 == 1  

 

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/do_map.py
https://github.com/michaelliao/learn-python3/blob/master/samples/functional/do_reduce.py
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list(filter(is_odd, [1, 2, 4, 5, 6, 9, 10, 15]))  

# : [1, 5, 9, 15]  

ѿҩ ↓Ҭ ұ− ̆ ץ ӇΏ̔ 

def not_empty(s):  

    return s and s.strip()  

 

list(filter(not_empty, ['A', '', 'B', None, 'C', '  ']))  

# : ['A', 'B', 'C']  

filter() ҩ ₱ ̆῏ ԍ ѿҩñ ò₱ Ȃ 

⌠ filter() ₱ ѿҩ Iterator ̆Ӟ ѿҩ ↓̆

ץ filter() ̆ list() ₱

listȂ 

filter  

ѿҩ ̆ ̔ 

ᾢ̆↓₮׆ 2 ̆ ѿҩ ↓̔ 

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, ... 

↓ ѿҩ 2̆ ѿ ̆ 2 ↓ 2 Ṑ  ̔

3, , 5, , 7, , 9, , 11, , 13, , 15, , 17, , 19, , ... 

↓ ѿҩ 3̆ ѿ ̆ 3 ↓ 3 Ṑ

̔ 

5, , 7, , , , 11, , 13, , , , 17, , 19, , ... 

http://baike.baidu.com/view/10626.htm
http://baike.baidu.com/view/3784258.htm
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↓ ѿҩ 5̆ 5 ↓ 5 Ṑ ̔ 

7, , , , 11, , 13, , , , 17, , 19, , ... 

Ҍ Ҋ ̆ ץ ⌠ Ȃ 

Python ҩ ̆ ᾢץ ѿҩ׆ 3 ↓̔ 

def _odd_iter():  

    n = 1  

    while True:  

        n = n + 2  

        yield n  

ѿҩ ̆ ғ ѿҩ ↓Ȃ 

ӈѿҩ ₱ ̔ 

def _not_divisible(n):  

    return lambda x: x % n > 0  

̆ ӈѿҩ ̆Ҍ Ҋѿҩ ̔ 

def primes():  

    yield 2  

    it = _odd_iter() # ∆ ↓ 

    while True:  

        n = next(it) # ↓ ѿҩ  

        yield n  

        it = filter(_not_divisible(n), it) # ↓ 

ҩ ᾢ ѿҩ 2̆ ̆≠ filter() Ҍ ֟

↓Ȃ 

ԍ primes()Ӟ ѿҩ ↓̆ ץ ѿҩ ₮

ᴆ̔ 
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ῤץ1000 # :  

for n in primes():  

    if n < 1000:  

        print(n)  

    else:  

        break 

⌠ Iterator ↓̆ ץ ױ ץ Python ñῃᵣ

ò̆ ñῃᵣ ò ↓̆ ף Ȃ 

ӟ 

׆ ׆ ѿ ̆ᶛ 12321̆ 909Ȃ

≠ filter() ̔ 

# - * -  coding: utf - 8 - * -  

 

def is_palindrome(n):  

----  

    pass 

----  

# :  

output = filter(is_palindrome, range(1, 1000))  

print(list(output))  

 

filter() ᵬ ѿҩ׆ ↓Ҭ ₮ ᴆ ᾝ Ȃ ԍ filter() ᶏ

ԅ ̆ ץ filter() Ṝ̆ ᴪ

Ҋѿҩ ₮ ᾝ Ȃ 

 

do_filter.py 

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/do_filter.py
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prime_numbers.py 

sorted 

 

Ӟ Ҭ ⌠ Ȃ ᶏ ῳ ̆

ңҩᾝ Ȃ ̆ ױ ץ ̆

ᵖ ұ ңҩ dict ̙ ҉ ӈ

̆ ̆ ₱ ₮ Ȃ ̆ ԍңҩᾝ

x y̆ ҹ x < y ̆↕ - 1̆ ҹ x == y̆↕ 0̆

ҹ x > y ̆↕ 1̆ ̆ Ҍ ῏ ΐᵣ ̆

Ȃ 

Pythonῤ sorted() ₱ ץ list ̔ 

>>> sorted([36, 5, - 12, 9, - 21])  

[ - 21, - 12, 5, 9, 36]  

̆sorted() ₱ Ӟ ѿҩ ₱ ̆ ץ ѿҩ key₱

ӈ ̆ᶛ ṿ ̔ 

>>> sorted([36, 5, - 12, 9, - 21], key=abs)  

[5, 9, - 12, - 21, 36]  

key ₱ ᵬ ԍ list ѿҩᾝ ҉̆ key₱

Ȃ list key=abs list̔ 

list = [36, 5, - 12, 9, - 21]  

 

keys = [36, 5,  12, 9,  21]  

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/prime_numbers.py
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sorted() ₱ keys ̆ ῏ list

ᾝ ̔ 

keys  => [5 , 9,  12,  21, 36]  

                |  |    |    |   |  

     => [5, 9, - 12, - 21, 36]  

Ῥױ ѿҩ ұ ᶛ ̔ 

>>> sorted(['bob', 'about', 'Zoo', 'Credit'])  

['Credit', 'Zoo', 'about', 'bob']  

’Ҋ̆ ұ ̆ ASCII ̆ ԍ'Z' < 'a' ̆

̆ Ώ Zᴪ Ώ a ╠ Ȃ 

̆ ױ ₮ Ώ̆ Ȃ ҩ

̆Ҍ ף ⱴ ꜚ̆ ױ ѿҩ key₱ ұ

ҹ Ώ Ȃ Ώ ңҩ ұ̆ ҉

ᾢ ұ Ώ̂ Ώ̃̆Ῥ Ȃ 

̆ ױ sorted ᴰ῀ key₱ ̆ Ώ ̔ 

>>> sorted(['bob', 'about', 'Zoo', 'Credit'], key=str.lower)  

['about', 'bob', 'Credit', 'Zoo']  

Ҍ̆ ꜚ key₱ ̆ ῀ᴰץ ҈ҩ reverse=True  ̔

>>> sorted(['bob', 'about', 'Zoo', 'Credit'], key=str.lower, 

reverse=True)  

['Zoo', 'Credit', 'bob', 'about']  

҉׆ ᶛ ץ ₮̆ ₱ ⱬ ̆ ғ̆

ף Ḡץ Ȃ 



Python3 ȍ Ȏ   http://www.yeayee.com/ 

137/531 

 

sorted() Ӟ ѿҩ ₱ Ȃ sorted() ῏ ԍ ѿҩ

₱ Ȃ 

ӟ 

Ẋ ױ ѿ tuple ̔ 

L = [('Bob ', 75), ('Adam', 92), ('Bart', 66), ('Lisa', 88)]  

sorted() ҉ ↓ №≢ ̔ 

# - * -  coding: utf - 8 - * -  

 

L = [('Bob', 75), ('Adam', 92), ('Bart', 66), ('Lisa', 88)]  

 

def by_name(t):  

----  

    pass 

----  

L2 = sorted(L, key=by_name)  

print(L2)  

Ῥ ׆ ⌠ᵞ ̔ 

# - * -  coding: utf - 8 - * -  

 

L = [('Bob', 75), ('Adam', 92), ('Bart', 66), ('Lisa', 88)]  

 

----  

def by_score(t):  

    pass 

 

L2 = ??? 

----  

print(L2)  
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do_sorted.py 

₱  

₱ ᵬҹ ṿ 

₱ ԅ ץ ₱ ᵬҹ ̆ ץ ₱ ᵬҹ ṿ

Ȃ 

ױ ѿҩ Ȃ ’Ҋ̆ ₱ ӈ

̔ 

def calc_sum(*args):  

    ax = 0  

    for n in args:  

        ax = ax + n  

    return ax  

ᵖ ̆ Ҍ ┴ ̆ ף Ҭ̆ Ῥ

ӇⱲ̙ Ҍץ ̆ ₱ ̔ 

def lazy_sum(*args):  

    def sum():  

        ax = 0  

        for n in args:  

            ax = ax + n  

        return ax  

    return sum  

ױ lazy_sum() ̆ Ҍ ̆ ₱ ̔ 

>>> f = lazy_sum(1, 3, 5, 7, 9)  

>>> f  

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/do_sorted.py
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<function lazy_sum.<locals>.sum at 0x101c6ed90>  

₱ f ̆ ̔ 

>>> f()  

25 

ҩᶛ Ҭ̆ ױ ₱ lazy_sumҬ ӈԅ₱ sum̆ ғ̆ῤ

₱ sum ץ ₱ lazy_sum ̆ lazy_sum

₱ sum ̆ ῏ Ḡ ₱ Ҭ̆ ҹñ

̂Closurẽ ò ⱬȂ 

Ῥ ѿ ̆ ױ lazy_sum() ̆ ᴪ ѿҩ

₱ ̆ ᶏᴰ῀ ̔ 

>>> f1 = lazy_sum(1, 3, 5, 7, 9)  

>>> f2 = lazy_sum(1, 3, 5, 7, 9)  

>>> f1==f2  

False 

f1() f2() ԑҌ Ȃ 

 

⌠ ₱ ῒ ӈῤ ԅ args̆ ̆ץ ѿҩ₱

ԅѿҩ₱ ̆ῒῤ ₱ ̆ ̆ץ

̆ Ҍ Ȃ 

ѿҩ ̆ ₱ ┴ ̆ ⌠

ԅ f() Ȃ ױ ѿҩᶛ ̔ 
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def count():  

    fs = []  

    for i in range(1, 4):  

        def f():  

             return i*i  

        fs.a ppend(f)  

    return fs  

 

f1, f2, f3 = count()  

҉ ᶛ Ҭ̆ ̆ ⇔ ԅѿҩ ₱ ̆ ̆ ⇔

3ҩ₱ ԅȂ 

ᵰ ҹ f1() ̆f2() f3() 1̆4̆9̆ᵖ  ̔

>>> f1()  

9 

>>> f2()  

9 

>>> f3()  

9 

ῃ 9˻ ԍ ₱ ԅ ĭᵖ ┴ Ȃ

⌠ 3ҩ₱ ̆ ױ i ԅ 3̆

ҹ 9Ȃ 

ѿ ̔ ₱ Ҍ ᴋᵥ ̆

ᴪ Ȃ 

ѿ ӇⱲ̙ Ῥ⇔ ѿҩ₱ ̆ ₱

╠ ṿ̆ ᵥ ̆ ⌠

₱ ṿҌ ̔ 

def count():  
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    def f(j):  

        def g():  

            return j*j  

        return g  

    fs = []  

    for i in range(1, 4):  

        fs.append(f(i)) # f(i) ┴ ̆ i ╠ṿ ᴰ῀ f( )  

    return fs  

Ῥ ̔ 

>>> f1, f2, f3 = count()  

>>> f1()  

1 

>>> f2()  

4 

>>> f3()  

9 

ף ̆ ≠ lambda₱ ף Ȃ 

 

ѿҩ₱ ץ ѿҩ ̆Ӟ ץ ѿҩ₱ Ȃ 

ѿҩ₱ ̆ ₱ ̆ ₱ ҬҌ ᴋᵥ

ᴪ Ȃ 

 

return_func.py 

₱  

ױ ᴰ῀₱ ̆ ֓ Ṝ̆Ҍ ӈ₱ ̆ ᴰ῀

₱ ḂȂ 

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/return_func.py


Python3 ȍ Ȏ   http://www.yeayee.com/ 

142/531 

PythonҬ̆ ₱ ᶫԅ Ȃ ץ map()₱ ҹᶛ̆

f(x)=x2 ̆ ԅ ӈѿҩ f(x) ₱ ̆ ץ ᴰ῀ ₱  ̔

>>> list(map(lambda x: x * x, [1, 2, 3, 4, 5, 6, 7, 8, 9]))  

[1, 4, 9, 16, 25, 36, 49, 64, 81]  

ץ ₮̆ ₱ lambda x: x * x ҉ ̔ 

def f(x):  

    return x * x  

῏ lambda ₱ ̆ῳ ╠ x ₱ Ȃ 

₱ ҩ └̆ ѿҩ ̆Ҍ Ώ return ̆ ṿ

Ȃ 

₱ ҩ ̆ ҹ₱ Ҍ̆ ₱ ‖ Ȃ ̆

₱ Ӟ ѿҩ₱ ̆Ӟ ץ ₱ ṿ ѿҩ ̆Ῥ≠

₱ ̔ 

>>> f = lambda x: x * x  

>>> f  

<function <lamb da> at 0x101c6ef28> 

>>> f(5)  

25 

̆Ӟ ץ ₱ ᵬҹ ṿ ̆ ̔ 

def build(x, y):  

    return lambda: x * x + y * y  
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Python ₱ ̆ ѿ֓ ’Ҋ ᶏץ ₱

Ȃ 

 

ԍ₱ Ӟ ѿҩ ̆ ғ₱ ץ ṿ ̆ ̆ץ

Ӟ ₱ Ȃ 

>>> def now():  

...     print('2015 - 3- 25')  

...  

>>> f = now  

>>> f()  

2015- 3- 25 

₱ ѿҩ__name__ ̆ ץ ⌠₱ ̔ 

>>> now.__name__ 

'now'  

>>> f.__name__ 

'now'  

̆Ẋ ױ now()₱ ⱳ ̆ ̆ ₱ ╠ ꜚ

̆ᵖ Ҍ ḱ now()₱ ӈ̆ ף ꜚ

ⱴⱳ ̆ ӊҹñ ò̂ Decorator̃ Ȃ 

҉ d̆ecorator ѿҩ ₱ ₱ Ȃ ̆ץ ױ ӈѿ

ҩ decorator̆ ץ ӈ Ҋ̔ 

def log(func):  

    def wrapper(*args, **kw):  

        print('call %s():' % func.__name__)  

        return func(*args, **kw)  

    return wrapper  
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҉ loğ ҹ ѿҩ decorator̆ ץ ѿҩ₱ ᵬҹ ̆

ѿҩ₱ Ȃ ױ Ṣꜛ Python @ ̆ decorator ԍ₱

ӈ ̔ 

@log 

def now():  

    print('2015 - 3- 25')  

now()₱ ̆Ҍֽᴪ now()₱ ̆ ᴪ now()₱ ╠

ѿ ̔ 

>>> now() 

call now():  

2015- 3- 25 

@log ⌠ now()₱ ӈ ̆ ԍ ԅ ̔ 

now = log(now)  

ԍ log() ѿҩ decorator̆ ѿҩ₱ ̆ ̆ץ now()₱ ׅ

̆ now ԅ ₱ ̆ԍ now()

₱ ̆ log() ₱ Ҭ wrapper()₱ Ȃ 

wrapper()₱ ӈ (*args, **kw) ̆ ̆wrapper()₱ ץ

ᴋ Ȃ wrapper()₱ ῤ̆ ᾢ Ῥ̆

₱ Ȃ 

decorator ᴰ῀ ̆ Ώѿҩ decorator

₱ ̆Ώ₮ ᴪ Ȃ ̆ ӈ log ̔ 

def log(text):  
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    def decorator(func):  

        def wrapper(*args, **kw):  

            print('%s %s():' % (text, func.__name__))  

            return func(*args, **kw)  

        return wrapper  

    return decorator  

ҩ 3 decorator Ҋ̔ 

@log('execute')  

def now():  

    print('2015 - 3- 25')  

Ҋ̔ 

>>> now() 

execute now():  

2015- 3- 25 

ң decorator ̆3 ̔ 

>>> now = log('execute')(now)  

ױ ╩ ҉ ̆ ᾢ log('execute') ̆ decorator

₱ ̆Ῥ ₱ ̆ now₱ ̆ ṿ wrapper₱

Ȃ 

ң҉ץ decorator ӈ ̆ᵖ ѿ Ȃ ҹ ױ

ԅ₱ Ӟ ̆ __name__ ̆ᵖᵰ decorator ӊ

₱ ̆ ױ __name__ ׆ 'now' ԅ'wrapper' ̔ 

>>> now.__name__ 

'wrapper'  
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ҹ ҩ wrapper()₱ 'wrapper' ̆ ̆ץ ₱

__name__ └⌠ wrapper()₱ Ҭ̆ ↕̆ ֓ᶭ ₱

ף ᴪ₮ Ȃ 

Ҍ Ώ wrapper.__name__ = func.__name__ ף ̆Pythonῤ

functools.wraps ҩԊ ̆ ѿҩ̆ץ decorator Ώ

Ҋ̔ 

import functools  

 

def log(func):  

    @functools.wraps(func)  

    def wrapper(*args, **kw):  

        prin t('call %s():' % func.__name__)  

        return func(*args, **kw)  

    return wrapper  

decorator̔  

import functools  

 

def log(text):  

    def decorator(func):  

        @functools.wraps(func)  

        def wrapper(*args, **kw):  

            print('%s %s():' %  (text, func.__name__))  

            return func(*args, **kw)  

        return wrapper  

    return decorator  

import functools ῀ functools Ȃ Ṝ Ȃ ̆

ᵟ ӈ wrapper() ╠ ⱴ҉@functools.wraps(func) Ȃ 
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̂OOP̃ Ҭ̆decorator ҹ ȂOOP

̆ Python ԅ OOP

decorator ̆ ׆ decoratorȂPython decorator ץ

₱ ̆Ӟ ץ Ȃ 

decorator ץ ₱ ⱳ ̆ ӈ ̆ᵖᶏ

ḂȂ 

Ώѿҩ decorator̆ ₱ ╠ ₮'begin call' 'end 

call' Ȃ 

Ῥ ѿҊ Ώ₮ѿҩ@log decorator̆ ᶏ ̔ 

@log 

def f():  

    pass 

̔ 

@log('execute')  

def  f():  

    pass 

 

decorator.py 

Ẓ₱  

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/decorator.py
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Python functools ᶫԅ ⱳ ̆ῒҬѿҩ Ẓ₱

̂Partial functioñ Ȃ ̆ Ẓ₱ ӈ҉ Ẓ₱ Ҍѿ

Ȃ 

׃ ₱ Ṝ̆ ױ ⌠̆ ṿ̆ ץ ᵞ

₱ Ȃ Ẓ₱ Ӟ ⌠Ạץ ѿ Ȃҽᶛ Ҋ̔ 

int() ₱ ץ ұ ҹ ̆ ֽᴰ῀ ұ ̆int() ₱

└ ̔ 

>>> int('12345')  

12345 

ᵖ int() ₱ ᶫ base ̆ ṿҹ 10Ȃ ᴰ῀ base ̆

Ạץ N └ ̔ 

>>> int('12345', base=8)  

5349 

>>> int('12345', 16)  

74565 

Ẋ ԋ └ ұ̆ ᴰ῀ int(x, base=2) ̆

ԍ ̆ ױ ⌠̆ ץ ӈѿҩ i nt2() ₱ ̆ base=2ᴰ  ̔

def int2(x, base=2):  

    return int(x, base)  

̆ ױ ԋ └ Ḃԅ̔ 

>>> int2('1000000')  

64 

>>> int2('1010101')  

85 
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functools.partial ꜛ ⇔ױ ѿҩẒ₱ ̆Ҍ ױ

ӈ int2() ̆ ץ ᶏ Ҋ ף ⇔ ѿҩ ₱ int2 ̔ 

>>> import functools  

>>> int2 = functools.partial(i nt, base=2)  

>>> int2('1000000')  

64 

>>> int2('1010101')  

85 

̆ץ functools.partial ᵬ ̆ ѿҩ₱ ֓

ᵟ̂Ӟ ṿ̃̆ ѿҩ ₱ ̆ ҩ ₱

ᴪ Ȃ 

⌠҉ int2 ₱ ֽֽ̆ base ṿҹ 2̆

ᵖӞ ץ ₱ ᴰ῀ῒזṿ̔ 

>>> int2('1000000', base=10)  

1000000 

̆⇔ Ẓ₱ ̆ ҉ ץ ₱ ȁ*args **kw 3ҩ

̆ ᴰ῀̔ 

int2 = functools.partial(int, base=2)  

҉ ԅ int()₱ ῏ basĕ Ӟ ̔ 

int2('10010')  

ԍ̔ 

kw = { 'base': 2 }  

int('10010', **kw)  
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ᴰ῀̔ 

max2 = functools.partial(max, 10)  

҉ᴪ 10ᵬҹ*args ѿ № ꜚⱴ⌠ ̆Ӟ ̔ 

max2(5, 6, 7)  

ԍ̔ 

args = (10, 5, 6, 7)  

max(*args)  

ҹ 10Ȃ 

 

₱ ҩ ̆ ̆ᶏ functools.partial ⇔ץ

ѿҩ ₱ ̆ ҩ ₱ ץ ᵟ ₱ № ׆̆

Ȃ 

 

do_partial.py 

 

Ҭ̆ ף Ώ ̆ ѿҩ ᴆ ף

ᴪ ̆ Ҍ Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/functional/do_partial.py
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ҹԅ Ώ ף ̆ ױ ₱ № №̆≢ ⌠Ҍ ᴆ ̆

̆ ҩ ᴆ ף ̆

ף Ȃ PythonҬ ѿ̆ҩ.py ᴆ ӊҹѿҩ ̂Modulẽ Ȃ 

ᶏ ָӇ ̙ 

ԅף Ȃῒ ̆ Ώף Ҍ ׆

Ȃ ѿҩ Ώ ̆ ץ ῒז Ȃ ױ Ώ

Ṝ̆Ӟ ῒז ̆ Pythonῤ ҈

Ȃ 

ᶏ ץ ᾧ₱ ‖ Ȃ ₱ ῃ

≢№ץ Ҍ Ҭ̆ ̆ ױ Ώ ̆Ҍ

ᴪҍῒז ‖ Ȃp Ӟ ̆ Ҍ ҍῤ ₱ ‖ Ȃ

Python ῤ ₱ Ȃ 

ᵰӞ ⌠̆ Ҍ ֲ Ώ ӇⱲ̙ҹԅ ᾧ

‖ P̆ython ῀ԅ ̆ ҹ ̂PackagẽȂ 

ҽҩᶛ ̆ѿҩ abc.py ᴆ ѿҩ abc ̆ѿҩ xyz.py

ᴆ ѿҩ xyz Ȃ 

̆Ẋ ױ abc xyz ңҩ ҍῒז ‖ ԅ̆ԍ

ױ ץ ̆ ᾧ‖ Ȃ ѿҩ ̆

mycompany̆ Ҋ ̔ 

http://docs.python.org/3/library/functions.html
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῀ԅ ץ ̆ Ҍҍ≢ֲ‖ ̆ Ҍᴪҍ≢

ֲ‖ Ȃ ăbc.py ԅ mycompany.abc̆ ᵌ x̆yz.py

ԅ mycompany.xyzȂ 

̆ ѿҩ Ҋ ᴪ ѿҩ__init__.py ᴆ̆ ҩ ᴆ

̆ ↕ P̆ython ҩ ̆ Ҍ ѿҩ Ȃ

__init__.py ץ ᴆ̆Ӟ ץ Pythonף ̆ ҹ__init__.py

ѿҩ ̆ mycompanyȂ 

ᵌ ̆ ץ ̆ Ȃ Ҋ

̔ 
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ᴆ www.py mycompany.web.www̆ңҩ ᴆ utils.py

№≢ mycompany.utils mycompany.web.utilsȂ 

⇔ ̆Ҍ Python ‖ Ȃᶛ

̆ ԅ sys ̆ Ҍ ҹ sys.py̆ ↕

῀ sys Ȃ 

mycompany.webӞ ѿҩ ̆ ₮ .py ᴆȂ 

ᶏ  

Python ῤ ԅ ̆ ̆ ֓

ץ ┴ᶏ Ȃ 
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ῤץױ sys ҹᶛ̆ Ώѿҩ hello ̔ 

#!/usr/bin/env python3  

# - * -  coding: utf - 8 - * -  

 

' a test module '  

 

__author__ = 'Michae l Liao'  

 

import sys  

 

def test():  

    args = sys.argv  

    if len(args)==1:  

            print('Hello, world!')  

    elif len(args)==2:  

        print('Hello, %s!' % args[1])  

    else:  

        print('Too many arguments!')  

 

if __name__=='__main__':  

    test()  

1 2 ‰ ̆ 1 ץ ҩ hello.py ᴆ

Unix/Linux/Mac҉ ̆ 2 .py ᴆ ᶏ ‰UTF-8

̕ 

4 ѿҩ ұ̆ ̆ᴋᵥ ף ѿҩ

ұ ҹ ̕ 

6 ᶏ __author__ ᵬ Ώ ̆ ᵰῈ ף ≢ֲ

ץ ᴀᵰ ̕ 

҉ץ Python ‰ ᴆ ̆ Ӟ ῃץ − ҌΏ̆ᵖ

̆ ‰ⱲԊ Ȃ 
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ף №Ȃ 

ᵰ ⌠ԅ̆ᶏ sys ѿ ̆ ῀ ̔ 

import sys  

῀ sys ̆ ױ ԅ sys ̆≠ sys ҩ ̆

ץ sys ⱳ Ȃ 

sys ѿҩ argv ̆ list Ữԅ פ Ȃargv

ѿҩᾝ ̆ ҹ ѿҩ .py ᴆ ̆ᶛ ̔ 

python3 hello.py sys.argv ['hello.py'] ̕ 

python3 hello.py Michael sys.argv ['hello.py', 

'Michael] Ȃ 

̆ ⌠ ң ף ̔ 

if __name__=='__main__':  

    test()  

ױ פ hello ᴆ ̆Python ѿҩ

__name__ ҹ__main__̆ ῒז ῀ hello ĭf ∞

̆ ̆ if ץ ѿҩ פ ѿ

֓ ף ̆ Ȃ 

ױ ץ פ hello.py ̔ 

$ python3 hello.py  
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Hello, world!  

$ python hello.py Michael  

Hello,  Michael!  

ꜚ Python֜ԑ ̆Ῥ ῀ hello ̔ 

$ python3 

Python 3.4.3 (v3.4.3:9b73f1c3e601, Feb 23 2015, 02:52:03)  

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin  

Type "help", "copyright", "credits" or "license" for more information.  

>>> import hello  

>>> 

῀ ̆ Hello, word! ̆ ҹ test() ₱ Ȃ 

hello.test() ̆ ₮ Hello, word! ̔ 

>>> hello.test()  

Hello, world!  

ᵬ  

ѿҩ Ҭ̆ ױ ᴪ ӈ ₱ ̆ᵖ ₱

ױ ≢ֲᶏ ̆ ₱ ױ ֽֽ ῤ ᶏ Ȃ

PythonҬ̆ _╠ Ȃ 

₱ Ὲ ̂public̃ ̆ ץ ̆ a̔bc̆

x123̆ PI ̕ 

ᵌ__xxx__ ̆ ץ ̆p ̆

҉ __author__̆__name__ ̆hello ӈ

Ӟ ץ __doc__ ̆ ױ ѿ Ҍ

̕ 
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ᵌ_xxx __xxx ₱ Ὲ ̂privatẽ ̆Ҍ

̆ _abc̆ __abc ̕ 

ӊ ץ ױ ̆private₱ ñҌ ò ̆ Ҍ ñҌ ò

̆ ҹ Python ѿ ץ ῃ └ private

₱ ̆ᵖ ׆̆ ӟ ҉Ҍ private₱ Ȃ 

private₱ Ҍ ≢ֲ ̆ ױ ָӇ ̙ ᶛ  ̔

def _private_1(name):  

    return 'Hello, %s' % name  

 

def _private_2(name):  

    return 'Hi, %s' % name  

 

def greeting(name):  

    if len(name) > 3:  

        return _private_1(name)  

    else:  

        return _private_2(n ame) 

ױ Ὲ greeting() ₱ ̆ ῤ private₱

ԅ̆ ̆ greeting() ₱ Ҍ ῏ ῤ private₱ ̆

Ӟ ѿ ף ̆ ̔ 

Ҍ ₱ ῃ ӈ privatĕ ₱

ӈҹ publicȂ 

҈  

PythonҬ̆ ҈ ̆ ΐ pip Ȃ 
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ᵰ ᶏ Mac Linux̆ pip ҩ ץ ԅȂ 

ᵰ ᶏ Windows̆ Pythonѿ ῤ ̆ Ḡ

ԅ pip Add python.exe to Path Ȃ 

פ Ҋ pip̆ Windows ⌠ ̆פ

ץ ⱴ pipȂ 

̔Mac Linux҉ Python 3.x Python 2.x̆

pip פ pip3Ȃ 

̆ ױ ѿҩ ҈ ððPython Imaging Library̆

PythonҊ Ἕ ΐ ȂҌ P̆IL ╠ ⌠Python 

2.7̆ ғ ԅ̆ ̆ ԍ PIL Pillow

̆ ғ Python 3Ȃ 

ѿ ̆ ҈ ᴪ Python pypi.python.org Ύ̆

ѿҩ ҈ ̆ ᾢ ̆ ץ pypi҉

̆ Pillow Pillow̆ ̆ Pillow פ ̔ 

pip install Pillow  

Ҋ ̆ ᶏץ PillowԅȂ 

ԅ Pillow̆ Ȃ Ḃ ҩ ̔ 

>>> from PIL import Image  

>>> im = Image.open('test.png')  

>>> print(im.format, im.size, im.mode)  

file:///E:/Windows%208/wiki/0014316089557264a6b348958f449949df42a6d3a2e542c000/0014316090478912dab2a3a9e8f4ed49d28854b292f85bb000
https://pypi.python.org/
https://pypi.python.org/pypi/Pillow/
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PNG (400, 300) RGB 

>>> im.thumbnail((200, 100))  

>>> im.save('thumb.jpg', 'JPEG')  

ῒז ҈ MySQL ꜚ̔mysql- connector - python̆

ԍ NumPy ̔numpy̆ ԍ ΐ Jinja2 ̆

Ȃ 

 

ױ ⱴ ѿҩ ̆Pythonᴪ Ҋ .py

ᴆ̆ Ҍ⌠̆ ᴪ ̔ 

>>> import mymodule 

Traceback (most recent call last):  

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

ImportError: No module named mymodule 

’Ҋ P̆ython ᴪ ╠ ȁ ῤ

҈ ̆ sys path Ҭ̔ 

>>> import sys  

>>> sys.path  

['', 

'/Library/Frameworks/Pyt hon.framework/Versions/3.4/lib/python34.zip', 

'/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4', 

'/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/plat

- darwin', 

'/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4 /lib -

dynload', 

'/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/site

- packages']  

ױ ⱴ ̆ ң ̔ 
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ѿ ḱ sys.path̆ ⱴ ̔ 

>>> import sys  

>>> sys.path.append('/Users/michael/my_py_scripts')  

ḱ ̆ Ȃ 

ԋ PYTHONPATH̆ ῤ ᴪ ꜚ

ⱴ⌠ ҬȂ ҍ Path ᵌȂ

ⱴᵰ ̆Python Ҍ Ȃ 

 

ððObject Oriented Programminğ OOP̆ ѿ

ȂOOP ᵬҹ ᾝ ѿ̆ҩ ԅ

ᵬ ₱ Ȃ 

ҹѿ ↓ פ ̆ ѿ ₱

Ȃҹԅ ̆ ₱ ℗№ҹ ₱ ̆

₱ ℗◓ ₱ ᵞ Ȃ 

ҹѿ ̆ ҩ

ץ ῒז ̆ ֓ ̆

ѿ ↓ ҩ ӊ ᴰ Ȃ 

PythonҬ̆ ץ ҹ ̆ Ӟ ץ ӈ Ȃ

ӈ Ҭ ̂Class̃ Ȃ 
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ѿҩᶛץױ ҉ Ҍ ӊ Ȃ 

Ẋ ױ ̆ҹԅ ѿҩ ̆

ץ ѿҩ dict ̔ 

std1 = { 'name': 'Michael', 'score': 98 }  

std2 = { 'name': 'Bob', 'score': 81 }  

ץ ₱ ̆ ̔ 

def print_score(std ):  

    print('%s: %s' % (std['name'], std['score']))  

̆ ױ Ҍ

̆ Student ҹѿҩ ̆ ҩ name

score ңҩ ̂Propertỹ Ȃ ѿҩ ̆ ᾢ

⇔ ₮ ҩ ̆ ̆ ѿҩ print_score ̆

₮ Ȃ 

class Student(object):  

 

    def __init__(se lf, name, score):  

        self.name = name 

        self.score = score  

 

    def print_score(self):  

        print('%s: %s' % (self.name, self.score))  

҉ ῏ ₱ ̆ ױ ӊҹ

̂Method̃ Ȃ Ώ₮ Ἕ ̔ 

bart = Student('Bart Simpson', 59)  

lisa = Student( 'Lisa Simpson', 87)  

bart.print_score()  
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lisa.print_score()  

׆ Ҭ ̆ ҹ Ҭ̆ ̂Class̃

ᶛ̂Instancẽ ȂClass ѿ ̆

ױ ӈ ClassððStudent̆ ҩ ̆ ᶛ̂Instancẽ ↕

ѿҩҩΐᵣ Student̆ B̆art Simpson Lisa Simpson ңҩΐ

ᵣ StudentȂ 

̆ץ ₮ Class̆ Class⇔ InstanceȂ 

₱ ̆ ҹѿҩ Class ̆

ᵬ Ȃ 

 

ȁ ҈ ̆ ױ ᴪ Ȃ 

ᶛ 

̂Class̃ ᶛ̂Instancẽ ̆

̆ Student ̆ ᶛ ⇔ ₮ ѿҩҩ

ΐᵣ ñ ò̆ ҩ ̆ᵖ Ҍ Ȃ 

ץׅ Student ҹᶛ̆ PythonҬ̆ ӈ class ῏ ̔ 

class Student(o bject):  

    pass 
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class ̆ Student̆ Ώ ̆

(object) ̆ ׆ ҩ Ҋ ̆ ױ

Ῥ ̆ ̆ ̆ ᶏ object ̆

ᴪ Ȃ 

ӈ ԅ Student ̆ ץ Student ⇔ ₮ Student ᶛ̆⇔

ᶛ +() ̔ 

>>> bart = Student()  

>>> bart  

<__main__.Student object at 0x10a67a 590> 

>>> Student 

<class '__main__.Student'>  

ץ ⌠̆ bart ѿҩ Student ᶛ̆ 0x10a67a590

ῤ ̆ ҩ object Ҍѿ ̆ Student ↕ ѿҩ Ȃ 

ץ ѿҩ ᶛ ̆ ̆ ᶛ bart ѿҩ name

̔ 

>>> bart.name = 'Bart Simpson'  

>>> bart.name 

'Bart Simpson'  

ԍ ץ ⌠ ᵬ ̆ ̆ ץ ⇔ ᶛ Ṝ̆ ѿ֓

ױ ҹ └ Ώ Ȃ ӈѿҩ __init__

̆ ⇔ ᶛ Ṝ̆ namĕ score ҉ ̔ 

class Student(object):  

 

    def __init__(self, name, score):  

        self.name = name 
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        self.score = score  

⌠__init__ ѿҩ self ̆ ⇔ ᶛ ̆

̆ __init__ ῤ ̆ ץ ⌠ self ̆ ҹ self

⇔ ᶛ Ȃ 

ԅ__init__ ̆ ⇔ ᶛ Ṝ̆ Ҍ ᴰ῀ ԅ̆

ᴰ῀ҍ__init__ ̆ᵖ self Ҍ ᴰ̆Python

ᴪ ᶛ ᴰ ̔ 

>>> bart = Student('Bart Simpson', 59)  

>>> bart.name 

'Bart Simpson'  

>>> bart.score  

59 

₱ ̆ Ҭ ӈ ₱ ѿ Ҍ ̆ ѿҩ

ᶛ self ̆ ғ̆ ̆Ҍ ᴰ Ȃ ӊ ̆

₱ ָӇ ≢̆ ᵰׅ̆ץ ץ ȁ

ȁ῏ ῏ Ȃ 

 

ѿҩ Ȃ ҉ Student Ҭ̆

ҩ ᶛ name score ֓ Ȃ ױ ץ ₱

֓ ̆ ѿҩ ̔ 

>>> def print_score(std):  

...     print('%s: %s' % (std.name, std.score))  

...  

>>> print_score(bart)  
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Bart Simpson: 59  

ᵖ ̆ Student ᶛ ֓ ̆ ֓ ̆

׆ ₱ ̆ ץ Student ῤ ӈ

₱ ̆ ̆ ñ ò ԅȂ ֓ ₱

Student ῏ ̆ ױ ӊҹ ̔ 

class Student(object):  

 

    def __init__(self, name, score):  

        self.name = name 

        self.score = score  

 

    def print_score( self):  

        print('%s: %s' % (self.name, self.score))  

ӈѿҩ ̆ ԅ ѿҩ self ῒ̆ז ₱ ѿ Ȃ

ѿҩ ̆ ᶛ ҉ ̆ ԅ self Ҍ ᴰ ῒ̆

ז ᴰ῀̔ 

>>> bart.print_score()  

Bart Simpson: 59  

ѿ ̆ ׆ױ Student ̆ ̆⇔ ᶛ

₮ name scorĕ ᵥ ̆ Student ῤ ӈ ̆ ֓

ñ ò ԅ̆ ̆ᵖ Ҍ ῤ

Ȃ 

ѿҩ ץ Student ⱴ ̆ get_grade  ̔

class Student(object):  

    ...  
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    def get_grade(self):  

        if self.score >= 90:  

            return 'A'  

        elif self.score >= 60:  

            return 'B'  

        else:  

            retu rn 'C'  

ğet_grade ץ ᶛ ҉ Ҍ̆ ῤ

̔ 

>>> bart.get_grade()  

'C'  

 

⇔ ᶛ ̆ ᶛ↕ ѿҩѿҩΐᵣ ̆ ҩ ᶛ

ԑ ̆ԑҌ ̕ 

ҍ ᶛ ₱ ̆ ₱ Ҍ ̆ ץ ᶛ

̕ 

ᶛ҉ ̆ ױ ᵬԅ ῤ ̆ᵖ

ῤ Ȃ 

Ҍ P̆ythonᾛ ᶛ ᴋᵥ ̆Ӟ ̆

ԍңҩ ᶛ ̆ ױ ѿҩ Ҍ ᶛ̆ᵖ

Ҍ ̔ 

>>> bart = Student('Bart Simpson', 59)  

>>> lisa = Student('Lisa Simpson', 87)  

>>> bart.age = 8  

>>> bart.age  
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8 

>>> lisa.age  

Traceback (most recent call last):  

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

AttributeError: 'Student' object has no at tribute 'age'  

 

student.py 

└ 

Classῤ ̆ ץ ̆ ף ץ ᶛ

ᵬ ̆ ̆ ԅῤ Ȃ 

ᵖ ╠׆̆ Student ӈ ̆ ף ץ ḱ ѿ

ҩ ᶛ nameȁscore ̔ 

>>> bart = Student('Bart Simpson', 98)  

>>> bart.score  

98 

>>> bart.score = 59  

>>> bart.score  

59 

ῤ Ҍ ̆ ץ ╠ⱴ҉ңҩҊ⅞

__̆ PythonҬ̆ ᶛ __ץ ̆ ԅѿҩ

̂privatẽ ̆ ῤ ץ ̆ Ҍ ̆ ̆ץ ױ Student

ѿ ̔ 

class Student(object):  

 

    def __init__(self, name, sco re):  

        self.__name = name 

        self.__score = score  

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_basic/student.py
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    def print_score(self):  

        print('%s: %s' % (self.__name, self.__score))  

̆ ԍ ף ̆ ָӇ ꜚ̆ᵖ ׆

ᶛ .__name ᶛ .__score ԅ̔ 

>>> bart = Student('Bart Simpson', 98)  

>>> bart.__name 

Traceback (most recent call last):  

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

AttributeError: 'Student' object has no attribute '__name'  

Ḡԅ ף Ҍ ḱ ῤ ̆

└ Ḡ ף̆ ⱴẫ Ȃ 

ᵖ ף name score ӇⱲ̙ ץ Student ⱴ

get_name get_score ̔ 

class Student(obje ct):  

    ...  

 

    def get_name(self):  

        return self.__name  

 

    def get_score(self):  

        return self.__score  

ᾛ ף ḱ score ӇⱲ̙ Ῥץ Student ⱴ

set_score ̔ 

class Student(object):  

    ...  

 

    def set_score(self, score):  

        self.__score = sc ore 
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ᵰӞ ᴪ ̆ ᾢ bart.score = 59 Ӟ ḱץ ̆ҹָӇ

ӈѿҩ ̙ ҹ Ҭ̆ ץ Ạ ̆ ᾧᴰ

῀ ̔ 

class Student(object):  

    ...  

 

    def set_score(self, score):  

        if 0 <= score <= 100:  

            self.__score = score  

        else:  

            raise ValueError('bad  score')  

̆ PythonҬ̆ ᵌ__xxx__ ̆Ӟ ץ Ҋ⅞

̆ ғץ Ҋ⅞ ̆ ̆ ץ

̆Ҍ private ̆ Ҍ̆ץ __name__ȁ__score__

Ȃ 

֓ Ṝ̆ᵰᴪ ⅞ѿҩҊץ⌠ ᶛ ̆ _namĕ

ᶛ ץ ̆ᵖ ̆ Ḛ ̆ ᵰ ⌠

̆ ̆ñ ץ ̆ᵖ ̆ ҹ

̆Ҍ òȂ 

Ҋ⅞ ᶛ Ҍ ѿ Ҍ ׆ ̙ῒ ӞҌ Ȃ

Ҍ __name ҹ Python __name ԅ

_Student__namĕ ׅ̆ץ ץ _Student__name __name  ̔

>>> bart._Student__name 

'Bart Simpson'  
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ᵖ ᵰҌ Ӈ ̆ ҹҌ Python ᴪ

__name Ҍ Ȃ 

P̆ython ᴋᵥ └ ᵰ Ԋ ѿ̆℗ῃ Ȃ 

 

protected_student.py 

 

OOP Ҭ̆ ױ ӈѿҩ class Ṝ̆ ׆ץ ҩ

class ̆ class ҹ ̂Subclass̃ ̆ class ҹ

ȁ ̂Base classȁSuper class̃Ȃ 

̆ ױ Ώԅѿҩ ҹ Animal class̆ ѿҩ run() ץ

̔ 

class Animal(object):  

    def run(self):  

        print('Animal is running...')  

ױ Ώ Dog Cat ̆ ץ ׆ Animal ̔ 

class Dog(Animal):  

    pass 

 

class Cat(Animal):  

    pass 

ԍ Dog ̆Animal ̆ ԍ Animal ̆Dog

ȂCat Dog ᵌȂ 

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_basic/protected_student.py
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ָӇ ̙ ԅ ῃ ⱳ Ȃ ԍ

Animial ԅ run() ̆ D̆og Catᵬҹ ָ̆ӇԊӞ

̆ ꜚ ԅ run() ̔ 

dog = Dog()  

dog.run()  

 

cat = Cat()  

cat.run()  

Ҋ̔ 

Animal is running...  

Animal is running...  

̆Ӟ ץ ⱴѿ֓ ̆ Dog ̔ 

class Dog(Animal):  

 

    def run(self):  

        print('Dog is running...')  

 

    def eat(self):  

        print('Eating meat...')  

ԋҩ ױ ף Ạѿ Ȃᵰ ⌠ԅ̆ Dog

Cat̆ ױ run() Ṝ̆ Animal is running... ̆

Ạ №≢ Dog is running... Cat is running... ̆ ̆

Dog Cat Ҋ̔ 

class Dog(Animal):  

 

    def run(self):  

        print('Dog is runn ing...')  

 

class Cat(Animal):  



Python3 ȍ Ȏ   http://www.yeayee.com/ 

172/531 

 

    def run(self):  

        print('Cat is running...')  

Ῥ ̆ Ҋ̔ 

Dog is running...  

Cat is running...  

run() ̆ ױ ̆ run() ԅ

run() ̆ ף Ṝ̆ ᴪ run() Ȃ ̆

ױ ԅ ѿҩ ̔ Ȃ 

ָӇ ̆ ױ ᾢ Ῥᵬѿ Ȃ ױ ӈ

ѿҩ class Ṝ̆ ױ ҉ ӈԅѿ Ȃ ױ ӈ

Python ̆ strȁlistȁdict ָӇң ̔ 

a = list() # a list  

b = Animal() # b Animal  

c = Dog() # c Dog  

∞ ѿҩ ҩ ץ isinstance() ∞ ̔ 

>>> isinstance(a, list)  

True 

>>> isinstance(b, Animal)  

True 

>>> isinstance(c, Dog)  

True 

aȁbȁc list ȁAnimalȁDog 3 Ȃ 

ᵖ ̆ ̔ 

>>> isinstance(c, Animal)  
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True 

cҌֽֽ Doğ c Animal˻  

Ҍ ה ̆ ̆ ҹ Dog ׆ Animal Ҋ ̆

⇔ױ ԅѿҩ Dog ᶛ c ̆ ױ ҹ c Dog ̆p c

Ӟ AnimalӞ ̆Dog Animal ѿ ˻ 

̆ץ ῏ Ҭ̆ ѿҩ ᶛ ҩ ̆

Ӟ ץ Ạ Ȃᵖ ̆ Ҍ ̔ 

>>> b = Animal()  

>>> isinstance(b, Dog)  

False 

Dog ץ Animal̆ ᵖ AnimalҌ ץ DogȂ 

̆ ױ Ῥ Ώѿҩ₱ ̆ ҩ₱ ѿҩ

Animal ̔ 

def run_twice(animal):  

    animal.run()  

    animal.run()  

῀ᴰױ Animal ᶛ ̆run_twice() ₮̔ 

>>> run_twice(Animal())  

Animal is running...  

Animal is running...  

῀ᴰױ Dog ᶛ ̆run_twice() ₮̔ 

>>> run_twice(Dog())  

Dog is running...  
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Dog is running...  

῀ᴰױ Cat ᶛ ̆run_twice() ₮̔ 

>>> run_twice(Cat())  

Cat is running...  

Cat is running...  

҉ ̆ᵖ ה ̆ ̆ Ῥױ ӈѿҩ Tortoise

̆Ӟ׆ Animal ̔ 

class Tortoise( Animal):  

    def run(self):  

        print('Tortoise is running slowly...')  

ױ run_twice() ̆ᴰ῀ Tortoise ᶛ̔ 

>>> run_twice(Tortoise())  

Tortoise is running slowly...  

Tortoise is running slowly...  

ᵰᴪ ̆ ѿҩ Animal ̆Ҍ run_twice() Ạᴋᵥḱ ̆

҉ ᴋ̆ᵥᶭ Animalᵬҹ ₱ Ҍⱴḱץ

̆ ԍ Ȃ 

̆ ױ ᴰ῀ DogȁCatȁTortoise éé ̆ ױ

Animal ԅ̆ץ ҹ DogȁCatȁTortoise éé Animal

̆ ̆ Animal ᵬ Ȃ ԍ Animal run()

̆ ̆ᴰ῀ ᴋ ̆ Animal ̆ ᴪ ꜚ

run() ̆ ̔ 
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ԍѿҩ ̆ ױ Animal ̆ ℗

̆ ץ run() ̆ ΐᵣ run() ᵬ

AnimalȁDogȁCat Tortoise ҉̆ ℗

‗ ̆ ⱬ̔ ̆Ҍ ̆ ױ

ѿ Animal ̆ Ḡ run() Ώ ̆Ҍ

ף ᵥ Ȃ ñ ò ↕̔ 

̔ᾛ Animal ̕ 

ḱ ̔Ҍ ḱ ᶭ Animal run_twice() ₱ Ȃ 

ѿץ ѿ Ҋ ̆ ׆ ⌠ ȁῬ⌠ᾙ

῏ Ȃ ᴋᵥ ̆ ץ ⌠ object̆ ֓ ῏ ҉

Ἕѿ ṕ Ȃ Ҋ ̔ 
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 vs ꜚ  

ԍ ̂ᶛ Javã ̆ ᴰ῀ Animal ̆↕ᴰ῀

Animal ̆ ↕̆ run() Ȃ 

ԍ Python ꜚ ̆↕Ҍѿ ᴰ῀ Animal Ȃ

ױ Ḡ ᴰ῀ ѿҩ run()  ԅ̔ץ

class Timer(object):  

    def run(self):  

        print('Start...')  

ꜚ ñ ò̆ Ҍ Ҥ ᵣ ̆ѿҩ

ñ Ἕ ̆ Ἕ ò̆ ץ Ạ Ȃ 

Python ñfile-like objectñѿ Ȃ ᴆ ̆

ѿҩ read() ̆ ῒῤ Ȃᵖ ̆ ̆ read() ̆

ҹñfile-like objectñȂ ₱ ñfile-like objectñ̆

ᵰҌѿ ᴰ῀ ᴆ ̆ ῃ ᴰ῀ᴋᵥץ ԅ read()

Ȃ 

 

ץ ⱳ ̆ Ҍ Ạ ̆

̆Ӟ ץ Ҍ ΏȂ 

ꜚ ‗ ԅ ҌἝ Ȃ 
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animals.py 

Ḥ  

ױ ⌠ѿҩ ̆ ᵥ ҩ ָӇ ȁ ֓

̙ 

ᶏ type() 

ᾢ̆ ױ ∞ ̆ᶏ type() ₱ ̔ 

ץ type() ∞ ̔ 

>>> type(123)  

<class 'int'>  

>>> type('str')  

<class 'str'>  

>>> type(None) 

<type(None) ' NoneType'> 

ѿҩ ₱ ̆Ӟ ץ type() ∞ ̔ 

>>> type(abs)  

<class 'builtin_function_or_method'>  

>>> type(a)  

<class '__main__.Animal'>  

ᵖ type() ₱ ָӇ ̙ Class Ȃ

ױ if Ҭ∞ ̆ ңҩ type ̔ 

>>> type(123)==type(456)  

True 

>>> type(123)==int  

True 

>>> type('abc')==type('123')  

True 

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_basic/animals.py
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>>> type('abc')==str  

True 

>>> type('abc')==type(123)  

False 

∞ ץ Ώ int s̆tr ̆p ∞ ѿҩ

₱ ӇⱲ̙ ᶏץ types Ҭ ӈ ̔ 

>>> import types  

>>> def fn():  

...     pass  

...  

>>> type(fn)==types.FunctionType  

True 

>>> type(abs)==types. BuiltinFunctionType  

True 

>>> type(lambda x: x)==types.LambdaType  

True 

>>> type((x for x in range(10)))==types.GeneratorType  

True 

ᶏ isinstance() 

ԍ class ῏ ̆ᶏ type() Ҍ ḂȂ ױ ∞ class

̆ ᶏץ isinstance() ₱ Ȃ 

ױ ҉ ᶛ ̆ ῏ ̔ 

object - > Animal - > Dog - > Husky 

Ӈ̆isinstance() ץ ѿҩ̆ױ Ȃᾢ⇔

3 ̔ 

>>> a = Animal()  

>>> d = Dog()  

>>> h = Husky()  
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̆∞ ̔ 

>>> isinstance(h, Husky)  

True 

̆ ҹ h Husky Ȃ 

Ῥ∞ ̔ 

>>> isinstance(h, Dog)  

True 

h Husky ̆ᵖ ԍ Husky ׆ Dog Ҋ ̆ ̆ץ

hӞ Dog Ȃ ĭsinstance() ∞ ѿҩ

̆ ᵝԍ ҉Ȃ 

̆ ױ ץ Ḥ̆h Animal ̔ 

>>> isinstance(h, Animal)  

True 

̆ Dog dӞ Animal ̔ 

>>> isinstance(d, Dog) and isinstance(d, Animal)  

True 

ᵖ ̆dҌ Husky ̔ 

>>> isinstance(d, Husky)  

False 

type() ∞ Ӟ ץ isinstance() ∞ ̔ 

>>> isinstan ce('a', str)  

True 

>>> isinstance(123, int)  
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True 

>>> isinstance(b'a', bytes)  

True 

ғ ∞ץ ѿҩ ֓ Ҭ ѿ ̆ Ҋ ף

∞ץ list tuple̔  

>>> isinstance([1, 2, 3], (list, tuple))  

True 

>>> isinstance((1, 2, 3), (list, tuple))  

True 

ᶏ dir()  

ѿҩ ̆ ᶏץ di r() ₱ ̆

ѿҩ ұ list̆ ̆ ѿҩ str ̔ 

>>> dir('ABC')  

['__add__', '__class__', '__contains__', '__delattr__', '__dir__', 

'__doc__', '__eq__', '__format__', '__ge__', '__getattribute__', 

'__getitem__', '__getnewargs__', '__gt__', '__hash__', '__init__' , 

'__iter__', '__le__', '__len__', '__lt__', '__mod__', '__mul__', 

'__ne__', '__new__', '__reduce__', '__reduce_ex__', '__repr__', 

'__rmod__', '__rmul__', '__setattr__', '__sizeof__', '__str__', 

'__subclasshook__', 'capitalize', 'casefold', 'center', 'coun t', 

'encode', 'endswith', 'expandtabs', 'find', 'format', 'format_map', 

'index', 'isalnum', 'isalpha', 'isdecimal', 'isdigit', 'isidentifier', 

'islower', 'isnumeric', 'isprintable', 'isspace', 'istitle', 'isupper', 

'join', 'ljust', 'lower', 'lstrip', 'make trans', 'partition', 'replace', 

'rfind', 'rindex', 'rjust', 'rpartition', 'rsplit', 'rstrip', 'split', 

'splitlines', 'startswith', 'strip', 'swapcase', 'title', 'translate', 

'upper', 'zfill']  

ᵌ__xxx__ PythonҬ ̆ __len__

Ȃ PythonҬ̆ ᵰ le n()₱ ѿҩ
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̆ ҉̆ len() ₱ ῤ ̆ ꜚ __len__()

̆ Ҋ̆ץ ף ᴇ ̔ 

>>> len('ABC')  

3 

>>> 'ABC'.__len__()  

3 

ױ Ώ ̆ Ӟ len(myObj) ̆ Ώѿҩ__len__()

̔ 

>>> class MyDog(object):  

...     def __len__(self):  

...         return 100  

...  

>>> dog = MyDog() 

>>> len (dog)  

100 

▼Ҋ ̆ lower() Ώ ұ̔ 

>>> 'ABC'.lower()  

'abc'  

ֽֽ ↓₮ Ҍ ̆ getattr() ȁsetattr() ץ

hasattr() ̆ ױ ץ ᵬѿҩ ̔ 

>>> class MyObject(object):  

...     def __init__(self):  

...         self.x = 9  

...     def power(self):  

...         return s elf.x * self.x  

...  

>>> obj = MyObject()  

̆ ץ ̔ 
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>>> hasattr(obj, 'x') # 'x' ̙ 

True 

>>> obj.x  

9 

>>> hasattr(obj, 'y') # 'y' ̙ 

False 

>>> setattr(obj, 'y', 19) # ѿҩ 'y'  

>>> hasattr(obj, 'y') # 'y' ̙ 

True 

>>> getattr(obj, 'y') # 'y'  

19 

>>> obj.y # 'y'  

19 

Ҍ ̆ᴪ ₮ AttributeError ̔ 

>>> getattr(obj, 'z') # 'z'  

Traceback (most recent call last):  

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

AttributeError: 'MyObject' object has no attribute 'z'  

ᴰ῀ѿҩץ default ̆ Ҍ ̆ ṿ̔ 

>>> getattr(obj, 'z', 404) # 'z' ̆ Ҍ ̆ ṿ 404 

404 

Ӟ ץ ̔ 

>>> hasattr(obj, 'power') # 'power' ̙ 

True 

>>> getattr(obj, 'power') # 'power'  

<bound method MyObject.power of <__main__.MyObject object at 

0x10077a6a0>> 

>>> fn = getattr(obj, 'power') # 'power' ṿ⌠ fn  

>>> fn # fn obj.power  

<bound method MyObject.power of <__main__.MyObject object at 

0x10077a6a0>> 

>>> fn() # fn() ҍ obj.power() ѿ  

81 
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ῤ ѿ ↓₱ ̆ ױ ץ ᴋ ѿҩ Python ╩ ̆

⌠ῒῤ Ȃ ̆ Ҍ Ḥ Ṝ̆ ױ

ᴪ Ḥ Ȃ ץ Ώ̔ 

sum = obj.x +  obj.y  

Ҍ Ώ̔ 

sum = getattr(obj, 'x') + getattr(obj, 'y')  

ѿҩ ᶛ Ҋ̔ 

def readImage(fp):  

    if hasattr(fp, 'read'):  

        return readData(fp)  

    return None  

Ẋ ױ ׆ ᴆ fpҬ Ἕ̆ ױ ᾢ ∞ fp

read ̆ ̆↕ ѿҩ ̆ Ҍ ̆↕

Ȃhasattr() ҉ԅ Ȃ 

̆ Python ꜚ Ҭ̆ ̆ read() ̆Ҍ

ף fp ѿҩ ᴆ ̆ Ӟ ̆Ӟ ῤ Ҭ

ѿҩ ̆ᵖ read() Ἕ ̆ Ҍ

Ἕ ⱳ Ȃ 

 

get_type.py 

attrs.py 

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_basic/get_type.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_basic/attrs.py
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ᶛ  

ԍ Python ꜚ ̆ ⇔ ᶛ ᴋץ Ȃ 

ᶛ ᶛ ̆ self ̔ 

class Student(object):  

    def __init__(self, name):  

        self.name = name 

 

s = Student('Bob')  

s.score = 90  

ᵖ ̆ Student ѿҩ ̙ ץ classҬ

ӈ ̆ ̆ Student ̔ 

class Student(object):  

    name = 'Student'  

ױ ӈԅѿҩ ̆ ҩ ̆ᵖ ᶛ

ץ ⌠Ȃ ѿҊ̔ 

>>> class Student(object):  

...     name = 'Student'  

...  

>>> s = Student() # ⇔ ᶛ s 

>>> print(s.name) # name ̆ ҹ ᶛ name ̆ ᴪץ

class name  

Student 

>>> print(Student.name) # name  

Student 

>>> s.name = 'Michael' # ᶛ name  

>>> print(s.name) # ԍ ᶛ ᴨᾢ ̆ ̆ ᴪ

name  

Michael 

>>> print(Student.name) # ᵖ ̆ Student.nameׅ ץ

 

Student 
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>>> del s.name # − ᶛ name  

>>> print(s.name) # Ῥ s.namĕ ԍ ᶛ name ⌠̆

name ₮ ԅ 

Student 

҉׆ ᶛ ץ ₮̆ Ώ Ṝ̆ ҆Ҍ ᶛ

ᶏ ̆ ҹ ᶛ ̆ᵖ

ᵰ− ᶛ ̆Ῥᶏ ̆ ⌠ Ȃ 

 

ȁ Ҭ 3ҩ Ȃ

PythonҬ̆ ᾛ̆ ₮Ώױ ⱳ Ȃ 

ᴪױ ȁ └ ȁᾝ Ȃ 

ᶏ __slots__ 

’Ҋ̆ ױ ӈԅѿҩ class̆ ⇔ ԅѿҩ class ᶛ ̆

ױ ץ ᶛ ᴋᵥ ̆ ꜚ Ȃᾢ

ӈ class̔  

class Student(object):  

    pass 

̆ ᶛ ѿҩ ̔ 

>>> s = Student()  

>>> s.name = 'Michael' # ꜚ ᶛ ѿҩ  

>>> print(s.name)  

Michael 

ץ ᶛ ѿҩ ̔ 
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>>> def set_age(self, age): # ӈѿҩ₱ ᵬҹ ᶛ  

...     self.age = age  

...  

>>> from types import MethodType  

>>> s.set_age = MethodType(set_age, s) # ᶛ ѿҩ  

>>> s.set_age(25) # ᶛ  

>>> s.age #  

25 

ᵖ ̆ ѿҩ ᶛ ̆ ѿҩ ᶛ Ҍ ᵬ ̔ 

>>> s2 = Student()  # ⇔ ᶛ 

>>> s2.set_age(25) #  

Traceback (most recent call last):  

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

AttributeError: 'Student' object has no attribute 'set_age'  

ҹԅ ᶛ ̆ ץ class ̔ 

>>> def set_score(self, score):  

...     self.score = score  

...  

>>> Student.set_score = MethodType(set_score, Student)  

class ̆ ᶛ ̔ 

>>> s.set_score(100)  

>>> s.score  

100 

>>> s2.set_score(99)  

>>> s2.score  

99 

’Ҋ̆҉ set_score ץ ӈ classҬ̆ᵖꜚ

ᾛ ױ Ҭꜚ classⱴ҉ⱳ ̆

Ҭ Ȃ 

ᶏ __slots__ 
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ᵖ ̆ ױ └ ᶛ ӇⱲ̙ ̆ ᾛ Student

ᶛ ⱴ name age Ȃ 

ҹԅ ⌠ └ ̆Pythonᾛ ӈ class Ṝ̆ ӈѿҩ

__slots__ ̆ └ class ᶛ ⱴ ̔ 

class Student(object):  

    __slots__ = ('name', 'age') # tuple ӈᾛ  

̆ ױ ̔ 

>>> s = Student() # ⇔ ᶛ 

>>> s.name = 'Michael' # 'name'  

>>> s.age = 25 # 'age'  

>>> s.score = 99 # 'score'  

Traceback (most recent call last):  

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

AttributeError: 'Student' object has no attribute 'score'  

ԍ'score' ⌠__slots__Ҭ̆ Ҍץ score ̆

score ⌠ AttributeError Ȃ 

ᶏ __slots__ _̆_slots__ ӈ ֽ ╠ ᶛ ᵬ ̆

Ҍ ᵬ ̔ 

>>> class GraduateStudent(Student):  

...     pass  

...  

>>> g = GraduateStudent()  

>>> g.score = 9999  

ҬӞ ӈ__slots__̆ ̆ ᶛᾛ ӈ

__slots__ⱴ҉ __slots__Ȃ 
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use_slots.py 

ᶏ @property 

̆ ױ ₮ ̆ Ώ ̆ᵖ

̆ Ⱳ ̆ ץ Ḃ ̔ 

s = Student()  

s.score = 9999  

Ҍ Ȃҹԅ └ score ̆ ץ ѿҩ set_score()

Ῥ̆ ѿҩ get_score() ̆ ̆ set_score()

̆ ץ ̔ 

class Student(object):  

 

    def get_score(self):  

         return self._score  

 

    def set_score(self, value):  

        if not isinstance(value, int):  

            raise ValueError('score must be an integer!')  

        if value < 0 or value > 100:  

            raise ValueError('score must between 0 ~ 100!')  

        self._score = value  

̆ ᴋ Student ᶛ ᵬ̆ Ҍ score

ԅ̔ 

>>> s = Student()  

>>> s.set_score(60) # ok!  

>>> s.get_score()  

60 

>>> s.set_score(9999)  

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/use_slots.py
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Traceback (most recent call last):  

  ...  

ValueError: score must between 0 ~ 100!  

ᵖ ̆҉ ̆ Ӈ Ȃ 

̆ ץ ᵌ

̙ ԍ Python ̆ Ạ⌠ ˻ 

̂decorator̃ ץ ₱ ꜚ ⱴ҉ⱳ ̙ ԍ ̆

ѿ ᵬ ȂPythonῤ @property ѿҩ

̔ 

class Student(object):  

 

    @property  

    def score(self):  

        return self._score  

 

    @score.setter  

    def score(self, value):  

        if not isinstance(value, int):  

            raise ValueError('score must be an integer!')  

        if value < 0 or value > 100:  

            raise Va lueError('score must between 0 ~ 100!')  

        self._score = value  

@property ̆ ᾢױ ᵥᶏ Ȃ ѿҩ getter

̆ ⱴ҉@property ԅ̆ץ ̆@property ⇔

ԅ ѿҩ @score.setter̆ ѿҩ setter ṿ̆

ԍ ̆ ױ ѿҩ ᵬ̔ 

>>> s = Student()  

>>> s.score = 60 # OK ̆ ҹ s.set_score(60)  

>>> s.score # OK̆ ҹ s.get_score()  
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60 

>>> s.score = 9999  

Traceback (most recent call last):  

  ...  

ValueError: score must between 0 ~ 100!  

⌠ ҩ @property̆ ױ ᶛ ᵬ Ṝ̆

Ҍ ̆ getter setter Ȃ 

ץ ӈ ̆ ӈ getter ̆Ҍ ӈ setter ѿҩ

̔ 

class Student(object):  

 

    @property 

    def birth(self):  

        return self._birth  

 

    @birth.setter  

    def birth(self, value):  

        self._birth = value  

 

    @property 

    def age(self):  

        return 2015 -  self._birth  

҉ birth Ώ ̆ age ѿҩ ̆ ҹ age ץ

birth ╠ ₮ Ȃ 

 

@property ӈҬ̆ ץ Ώ₮ ף ̆

Ḡ ̆ ̆ ⁞ ԅ₮ Ȃ 

ӟ 
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≠ @property ѿҩ Screen ⱴ҉ width height ץ̆ ѿҩ

resolution ̔ 

# - * -  coding: utf - 8 - * -  

 

class Screen(object):  

----  

    pass 

----  

# test:  

s = Screen()  

s.width = 1024  

s.height = 768  

print(s.resolution)  

assert s.resolution == 786432, '1024 * 768 = %d ?' % s.resolution  

 

use_property.py 

 

ѿҩ ̆ ҹ ̆ ץ

ⱳ Ȃ 

ѿҊ Animal ̆Ẋ ױ Ҋץ 4 ꜚ ̔ 

¶ Dog - ̕ 

¶ Bat - ̕ 

¶ Parrot - ̕ 

¶ Ostrich - Ȃ 

Ӳꜚ ̆ ױ ץ ₮ ̔ 

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/use_property.py
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ᵖ ñ ò ñ ò ̆ ױ ₮

̔ 

 

҉ ң № ̆ ױ ̔ 

¶ Ӳ ̔ Ӳ ̆ Ӳ ̕ 

¶ ̔ ̆ Ȃ 
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Ӈѿ ̆ ԅ̔ 

 

Ῥ ⱴñ ò ñ ò̆ Ӈ Ҋ ̆ ᴪ

̆ Ҍ Ȃ 

Ạ Ȃ ᾢ̆Һ ׅ Ӳ

̔ 

class Animal(object):  

    pass 

 

# :  

class Mammal(Animal):  

    pass 

 

class Bi rd(Animal):  

    pass 

 

# ꜚ :  

class Dog(Mammal): 
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    pass 

 

class Bat(Mammal):  

    pass 

 

class Parrot(Bird):  

    pass 

 

class Ostrich(Bird):  

    pass 

̆ ױ ꜚ Ῥⱴ҉ Runnable Flyable ⱳ ̆ ᾢ ӈ

Runnable Flyable ̔ 

class Runnable(object):  

    def run(self):  

        print('Running...')  

 

class Flyable(object):  

    def fly(self):  

        print('Flying...')  

ԍ Runnableⱳ ꜚ ̆ ѿҩ Runnablĕ ᶛ Dog̔  

class Dog(Mammal, Runnable): 

    pass 

ԍ Flyable ⱳ ꜚ ̆ ѿҩ Flyablĕᶛ Bat̔ 

class Bat(Mammal, Flyable):  

    pass 

̆ѿҩ ץ ҩ ⱳ Ȃ 

MixIn  

῏ ̆ Һ̆ ѿ Ҋ ̆ɒ Ŏstrich

BirdȂᵖ ̆ ñ ῀ò ⱳ ̆ ץ
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̆ ̆ Ostrich ԅ Bird ̆Ῥ RunnableȂ

ӊҹMixInȂ 

ҹԅ ₮ ῏ ̆ ױ Runnable Flyable ҹRunnableMixIn

FlyableMixIn Ȃ ᵌ ̆ᵰ ץ ӈ₮ ꜚ CarnivorousMixIn

ꜚ HerbivoresMixIn ̆ ҩꜚ ₃ҩMixIn̔ 

class Dog(Mammal, RunnableMixIn, CarnivorousMixIn):  

    pass 

MixIn ѿҩ ⱴ ҩⱳ ̆ ̆ Ṝ̆

ᴨᾢױ ҩ MixIn ⱳ ̆ Ҍ

῏ Ȃ 

Python Ӟᶏ ԅMixInȂҽҩᶛ P̆ython ԅTCPServer

UDPServer ң Ⱶ̆ Ⱶ ҩ ᶏ

̆ ң ForkingMixIn ThreadingMixIn ᶫȂ

̆ ױ ⇔ץ ₮ Ⱶ Ȃ 

̆ Ώѿҩ TCP Ⱶ̆ ӈ Ҋ̔ 

class MyTCPServer(TCPServer, ForkingMixIn):  

    pass 

Ώѿҩ UDP Ⱶ̆ ӈ Ҋ̔ 

class MyUDPServer(UDPServer, ThreadingMixIn):  

    pass 

ᵰ ѿҩ ᾢ ̆ ץ Ώѿҩ CoroutineMixIn̔ 



Python3 ȍ Ȏ   http://www.yeayee.com/ 

196/531 

class MyTCPServer(TCPServer, CoroutineMixIn):  

    pass 

ѿ ̆ Ҍױ ̆ Ҍ

ⱳ ̆ ץ ₮ Ȃ 

 

ԍ Pythonᾛ ᶏ ̆ ̆MixIn ѿ Ȃ 

ᾛ ѿ ̂ Javã Ҍ ᶏ MixIn Ȃ 

└  

⌠ ᵌ__slots__ __xxx__ ₱ ̆ ֓

PythonҬ Ȃ 

__slots__ ױ Ӈ ԅ _̆_len__() Ӟױ ҹԅ

classᵬ ԍ len() ₱ Ȃ 

ӊ ̆Python classҬ ₱ ̆ ץ

ꜛ ױ └ Ȃ 

__str__ 

ᾢױ ӈѿҩ Student ̆ ѿҩ ᶛ̔ 

>>> class Student(object):  

...     def __init__(self, name):  

...         self.name = name  

...  

>>> print(Student('Michael'))  
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<__main__.Student object at 0x10 9afb190> 

₮ѿ <__main__.Student object at 0x109afb190> ̆Ҍ Ȃ 

Ӈ ̙ ӈ __str__() ̆ ѿҩ

ұ  ԅ̔ץ

>>> class Student(object):  

...     def __init__(self, name):  

...         self.name = name  

...     def __str__(self):  

...         return 'Student object  (name: %s)' % self.name  

...  

>>> print(Student('Michael'))  

Student object (name: Michael)  

₮ ᶛ̆Ҍᵖ ̆ ғ ₮ ᶛῤ Ȃ 

ᵖ ᴪ Ҍ print ̆ ₮ ᶛ Ҍ

̔ 

>>> s = Student('Michael')  

>>> s 

<__main__.Student object at 0x109afb310>  

ҹ Ҍ __str__( )̆ __repr__()̆ң

≢ __str__() ⌠ ұ̆ __repr__()

⌠ ұ̆Ӟ ̆__repr__() ҹ Ⱶ Ȃ 

‗Ⱳ Ῥ ӈѿҩ__repr__()Ȃᵖ __str__() __repr__()ף

ѿ ̆ ̆ץ ҩẽ Ώ ̔ 

class Student(object):  

    def __init__(self, name):  
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        self.name = name 

    def __str__(self):  

        return 'Student object (name=%s)' % self.name  

    __repr__ = __str__  

__iter__ 

ѿҩ ԍ for ... in ̆ ᵌ list tuple ̆

ѿҩ__iter__() ̆ ѿҩ ף ̆ ̆Python for

ᴪҌ ף __next__() ⌠ Ҋѿҩṿ̆

⌠ ⌠ StopIteration ₮ Ȃ 

ץױ ↓ҹᶛ̆Ώѿҩ Fib ̆ ᵬץ ԍ for ̔ 

class Fib(object):  

    def __init__(self):  

        self.a, self.b = 0, 1 # ∆ ңҩ ăb 

 

    def __iter__(self):  

        return self # ᶛ ף ̆  

 

    def __next__(self):  

        self.a, self.b = self.b, self.a + self.b # Ҋѿҩṿ 

        if self. a > 100000: # ₮ ᴆ 

            raise StopIteration();  

        return self.a # Ҋѿҩṿ 

̆ Fib ᶛᵬ ԍ for ̔ 

>>> for n in Fib():  

...     print(n)  

...  

1 

1 

2 

3 

5 

...  

46368 
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75025 

__getitem__ 

Fib ᶛ ᵬ ԍ for ̆ list Ἕ̆ᵖ ̆

list ᶏ Ҍ ̆ ̆ 5ҩᾝ ̔ 

>>> Fib() [5]  

Traceback (most recent call last):  

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

TypeError: 'Fib' object does not support indexing  

Ἕ list Ҋ ₮ᾝ ̆ __getitem__() ̔ 

class Fib(object):  

    def __getitem__(self, n):  

        a, b = 1, 1  

        for x in ra nge(n):  

            a, b = b, a + b  

        return a  

̆ ץ Ҋ ↓ ᴋ ѿ ԅ̔ 

>>> f = Fib()  

>>> f[0]  

1 

>>> f[1]  

1 

>>> f[2]  

2 

>>> f[3]  

3 

>>> f[10]  

89 

>>> f[100]  

573147844013817084101 

ᵖ list ҩ ℗ ̔ 

>>> list(range(100))[5:10]  
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[5, 6, 7, 8, 9]  

ԍ Fib Ȃ __geti tem__()ᴰ῀ ѿҩ int̆Ӟ

ѿҩ℗ slice ̆ ץ Ạ∞ ̔ 

class Fib(object):  

    def __getitem__(self, n):  

        if isinstance(n, int): # n  

            a, b = 1, 1  

            for x in range(n):  

                a, b = b, a + b  

            return a  

        if isins tance(n, slice): # n ℗  

            start = n.start  

            stop = n.stop  

            if start is None:  

                start = 0  

            a, b = 1, 1  

            L = []  

            for x in range(stop):  

                if x >= start:  

                    L.append(a)  

                a, b = b, a + b  

            return L  

Fib ℗ ̔ 

>>> f = Fib()  

>>> f[0:5]  

[1, 1, 2, 3, 5]  

>>> f[:10]  

[1, 1, 2, 3, 5, 8, 13, 21, 34, 55]  

ᵖ step ᵬ ̔ 

>>> f[:10:2]  

[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]  
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Ӟ ᵬ ̆ ̆ץ ѿҩ__getitem__()

ᵬ Ạ Ȃ 

̆ dict ̆__getitem__() Ӟ ѿҩ ᵬץ

key object̆ ᶛ str Ȃ 

ҍӊ __setitem__() ̆ ᵬ list dict ṿȂ

̆ ѿҩ__delitem__() ̆ ԍ− ҩᾝ Ȃ 

ӊ̆ ҉ ̆ ױ ӈ Python listȁ

tupleȁdict ָӇ ≢̆ ῃ ⱳԍꜚ ñ ò̆ Ҍ

└ ҩ Ȃ 

__getattr__ 

’Ҋ̆ ױ ̆ Ҍ ̆ ᴪ Ȃ

ӈ Student ̔ 

class Student(object):  

 

    def __init__(self):  

        self.name = 'Michael'  

name ̆ ̆p ̆ Ҍ score ̆ ԅ  ̔

>>> s = Student()  

>>> print(s.name)  

Michael 

>>> print(s.score)  

Traceback (most recent call last ):  

  ...  

AttributeError: 'Student' object has no attribute 'score'  
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Ḥ ̆ױ ⌠ score ҩ attributeȂ 

ᾧ ҩ ̆ ԅ ⱴ҉ѿҩץ score ̆Python ѿҩ

└̆ Ώѿҩ__getattr__() ̆ꜚ ѿҩ Ȃḱ Ҋ  ̔

class Student(object):  

 

    def __init__(self):  

        self.name = 'Michael'  

 

    def __getattr__(self, attr):  

        if attr=='score':  

            return 99  

Ҍ ̆ scorĕPython ᴪ

__getattr__(self, 'score') ̆ ̆ ױ ᴪ

score ṿ̔ 

>>> s = Student()  

>>> s.name 

'Michael'  

>>> s.score  

99 

₱ Ӟ ῃ ץ ̔ 

class Student(object ):  

 

    def __getattr__(self, attr):  

        if attr=='age':  

            return lambda: 25  

ҹ̔ 

>>> s.age()  

25 
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̆ ⌠ ’Ҋ̆ __getattr__ ̆ ̆

namĕ Ҍᴪ __getattr__ Ҭ Ȃ 

̆ ⌠ᴋ s.abc ᴪ Nonĕ ҹ ױ ӈ

__getattr__ NoneȂ class ₃ҩ ̆

ױ ̆ ₮ AttributeError ̔ 

class Student(object):  

 

    def __getattr__(self, attr):  

        if attr=='age':  

            return lambda: 25  

        raise AttributeError(' \ 'Student \ ' object has no attribute 

\ '%s\ '' % attr)  

҉ ץ ѿҩ ῃ ꜚ ԅ Ҍ̆

ᴋᵥ Ȃ 

ῃꜚ ָӇ ᵬ ̙ᵬ ̆ ץ ῃ

ꜚ ’ᵬ Ȃ 

ҽҩᶛ ̔ 

REST APĬ ȁ ̆ API

URL ᵌ̔ 

¶ http://api.server/user/friends 

¶ http://api.server/user/timeline/list 

Ώ SDK̆ ҩ URL API Ώѿҩ ̆ ̆

ғ̆APIѿ ꜚ̆SDKӞ Ȃ 

http://api.server/user/friends
http://api.server/user/timeline/list
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≠ ῃꜚ __getattr__ ̆ ױ Ώ₮ѿҩץ ̔ 

class Chain(object):  

 

    def __init__(self, path=''):  

        self._path = path  

 

    def __getattr__(self, path):  

        return Chain('%s/%s' % (self._path, path))  

 

    def __str__(self):  

        return self._path  

 

    __repr__ = __str__  

̔ 

>>> Chain().status.user.timeline.list  

'/status/user/timeline/list'  

̆ API Ӈ ̆SDK ץ URL ῃꜚ ̆

ғ̆Ҍ API ⱴ ˻ 

֓ REST APIᴪ ⌠ URLҬ̆ GitHub API̔ 

GET /users/:user/repos  

̆ :user ҹ Ȃ ױ Ώ₮

̔ 

Chain().users('michael').repos  

ץ Ḃ APIԅȂ ῐ ץ Ώ₮ Ȃ 

__call__ 
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ѿҩ ᶛ ץ ̆ ױ ᶛ ̆ ױ

instance.method() Ȃ Ҍ ᶛ ҉ ̙

PythonҬ̆ Ȃ 

ᴋᵥ ̆ ӈѿҩ__call__() ̆ ץ ᶛ Ȃ

ᶛ̔ 

class Student(object):  

    def __init__(self, name):  

        self.name = name 

 

    def __call__(self):  

        print('My name is %s.' % self.name)  

Ҋ̔ 

>>> s = Student('Michael')  

>>> s() # self Ҍ ᴰ῀ 

My name is Michael.  

__call__() ץ ӈ Ȃ ᶛ ѿҩ₱

ѿ ̆ ᵰץ ῃ ץ ₱ ̆ ₱ ̆ ҹ

ң ӊ ≢Ȃ 

ᵰ ₱ ̆ Ӈ₱ ῒ Ӟ ץ ꜚ ⇔ ₮

̆ ҹ ᶛ ⇔ ₮ ̆ Ӈѿ ̆ ױ ԅ

₱ Ȃ 
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Ӈ̆ Ӈ∞ ѿҩ ₱ ̙ῒ ̆ Ṝ̆ ױ

∞ ѿҩ ̆ ѿҩ Callable

̆ ₱ ҉ױ ӈ __call__() ᶛ̔ 

>>> callable(Student())  

True 

>>> callable(max)  

True 

>>> cal lable([1, 2, 3])  

False 

>>> callable(None)  

False 

>>> callable('str')  

False 

callable() ₱ ̆ ױ ∞ץ ѿҩ ñ ò Ȃ 

 

Python classᾛ ӈ └ ̆ ץ ױ Ḃ

Ȃ 

׃ ₃ҩ └ ̆ └ ̆

Python Ȃ 

 

special_str.py 

special_iter.py 

special_getitem.py 

special_getattr.py 

http://docs.python.org/3/reference/datamodel.html#special-method-names
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/special_str.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/special_iter.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/special_getitem.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/special_getattr.py
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special_call.py 

ᶏ ҽ  

ױ ӈ ̆ѿҩⱲ Ώ ӈ̆ᶛ

ᴍ̔ 

JAN = 1 

FEB = 2 

MAR = 3 

...  

NOV = 11 

DEC = 12 

̆ int ̆ ғׅ Ȃ 

ҹ ҽ ӈѿҩ class ̆ ̆ ҩ

class ѿҩ ѿ ᶛȂPython ᶫԅ Enum ҩⱳ ̔ 

from enum import Enum 

 

Month = Enum('Month', ('Jan', 'Feb', 'Mar', 'Apr',  'May', 'Jun', 'Jul', 

'Aug', 'Sep', 'Oct', 'Nov', 'Dec'))  

ױ ԅ Month ҽ ̆ ץ ᶏ Month.Jan

ѿҩ ̆ ҽ ̔ 

for name, member in Month.__members__.items():  

    print(name, '=>', member, ',', member.value)  

value ↕ ꜚ int ̆ ׆ 1 Ȃ 

└ ҽ ̆ ׆ץ Enum ₮ ӈ ̔ 

from enum import Enum, unique  

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/special_call.py
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@unique 

class Weekday(Enum): 

    Sun = 0 # Sun value ҹ 0 

    Mon = 1 

    Tue = 2 

    Wed = 3 

    Thu = 4 

    Fri = 5  

    Sat = 6  

@unique ץ ꜛ ױ Ḡ ṿȂ 

֓ ҽ ץ ̔ 

>>> day1 = Weekday.Mon 

>>> print(d ay1) 

Weekday.Mon 

>>> print(Weekday.Tue)  

Weekday.Tue 

>>> print(Weekday['Tue'])  

Weekday.Tue 

>>> print(Weekday.Tue.value)  

2 

>>> print(day1 == Weekday.Mon) 

True 

>>> print(day1 == Weekday.Tue)  

False 

>>> print(Weekday(1))  

Weekday.Mon 

>>> print(day1 == Weekday(1) )  

True 

>>> Weekday(7) 

Traceback (most recent call last):  

  ...  

ValueError: 7 is not a valid Weekday  

>>> for name, member in Weekday.__members__.items(): 

...     print(name, '=>', member)  

...  

Sun => Weekday.Sun 

Mon => Weekday.Mon 

Tue => Weekday.Tue 

Wed => Weekday.Wed 
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Thu => Weekday.Thu 

Fri => Weekday.Fri  

Sat => Weekday.Sat 

̆ ץ ҽ ̆ ץ value ṿ

ҽ Ȃ 

 

Enum ץ ѿ ῏ ӈ ѿҩ classҬ̆ғ classҌ ̆ ғ

ץ Ȃ 

 

use_enum.py 

ᶏ ᾝ  

type() 

ꜚ Ҍ ̆ ₱ ӈ̆Ҍ

ӈ ̆ ꜚ ⇔ Ȃ 

ױ ӈѿҩ Hello class̆ Ώѿҩ hello.py ̔ 

class Hello(object):  

    def hello(self, name='world'):  

        print('Hello, %s.' % name)  

Python ῀ hello ̆ ᴪᶭ ̆

ꜚ ⇔ ₮ѿҩ Hello class ̆ Ҋ̔ 

>>> from hello import Hello  

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/use_enum.py
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>>> h = Hello()  

>>> h.hello()  

Hello, world.  

>>> print(type(Hello))  

<class 'type'>  

>>> print(type(h))  

<class 'hello.Hello'>  

type() ₱ ץ ѿҩ ̆Hello ѿҩ class̆

typĕ h ѿҩ ᶛ̆ class HelloȂ 

ױ class ӈ ꜚ ⇔ ̆ ⇔ class ᶏ

type() ₱ Ȃ 

type() ₱ ץ ѿҩ ̆ ⇔ץ ₮ ̆ ̆

ױ ץ type() ₱ ⇔ ₮ Hello ̆ class 

Hello(object)... ӈ̔ 

>>> def fn(self, name='world'): # ᾢ ӈ₱  

...     print('Hello, %s.' % name)  

...  

>>> Hello = type('Hello', (object,), dict(hell o=fn)) # ⇔ Hello class  

>>> h = Hello()  

>>> h.hello()  

Hello, world.  

>>> print(type(Hello))  

<class 'type'>  

>>> print(type(h))  

<class '__main__.Hello'>  

⇔ ѿҩ class ̆type() ₱ ᶭ ᴰ῀ 3ҩ ̔ 

1. class ̕ 
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2. ̆ Python ̆ ѿҩ ̆

≢ ԅ tuple ᾝ Ώ ̕ 

3. class ҍ₱ ̆ ױ ₱ fn ⌠

hello ҉Ȃ 

type() ₱ ⇔ Ώ class ῃѿ ̆ ҹ Python

⌠class ӈ ֽ̆ ֽ ѿҊclass ӈ ̆ type()

₱ ⇔ ₮ classȂ 

’Ҋ̆ ױ class Xxx... ӈ ̆ᵖ t̆ype() ₱ Ӟᾛ

ꜚױ ⇔ ₮ Ӟ̆ ̆ꜚ ꜚ ⇔ ̆

Ҍ ̆ ⇔ ̆

ף ұῬ ̆ Ṣꜛѿ֓ ΐ ̆

҉ ꜚ ̆ᴪ Ȃ 

metaclass 

ԅᶏ type() ꜚ ⇔ ץ ̆ └ ⇔ ҹ̆ ᶏץ

metaclassȂ 

metaclass̆ ҹᾝ ̆ ̔ 

ױ ӈԅ ץ ̆ ץ ҩ ⇔ ₮ ᶛ̆ ץ ᾢ̔ ӈ ̆

⇔ ᶛȂ 
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ᵖ ױ ⇔ ₮ ̙ metaclass⇔ ₮ ̆ ̔ץ

ᾢ ӈmetaclass̆ ⇔ Ȃ 

̔ᾢ ӈ metaclass̆ ⇔ץ ̆ ⇔ ᶛȂ 

metaclassᾛ̆ץ ᵰ⇔ ḱ Ȃ ̆ᵰ ץ

metaclass⇔ ₮ ñ ᶛòȂ 

metaclass Python ̆Ӟ ᶏ ף Ȃ

’Ҋ̆ᵰҌᴪ ⌠ ᶏ metaclass ’̆ Ҋῤץ̆ץ

Ҍ Ӟ ῏ ̆ ҹ ҉ᵰҌᴪ ⌠Ȃ 

ᾢױ ѿҩ ᶛ ̆ ҩ metaclass ץ ױ ӈ MyList

ⱴѿҩ add ̔ 

ӈ ListMetaclass ̆ ӟ ̆metaclass Metaclassץ

Ḃץ̆ ѿҩ metaclass̔  

# metaclass ̆ ץ t`׆ ype` ̔ 

class ListMetaclass(type):  

    def __new__(cls, name, bases, attrs):  

        attrs['add'] = lambda self, value: self.append(value)  

        return type.__new__(cls, name, bases, attrs)  

ԅ ListMetaclass̆ ױ ӈ Ṝ ᶏ ListMetaclass

└ ̆ᴰ῀῏ metaclass̔ 

class MyList(list, metaclass=ListMetaclass):  

    pass 



Python3 ȍ Ȏ   http://www.yeayee.com/ 

213/531 

῏῀ᴰױ metaclass ̆ ԅ̆ Python

⇔ MyList ̆ ListMetaclass.__new__() ⇔ ̆ ̆

ױ ḱץ ӈ̆ ̆ⱴ҉ ̆ ̆ ḱ

ӈȂ 

__new__() ⌠ ᶭ ̔ 

1. ╠‰ ⇔ ̕ 

2. ̕ 

3. ̕ 

4. Ȃ 

ѿҊ MyList ץ add() ̔ 

>>> L = MyList()  

>>> L.add(1)  

>> L 

[1]  

list add() ̔ 

>>> L2 = list()  

>>> L2.add(1)  

Traceback (most recent call last):  

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

AttributeError: 'list' object has no attribute 'add'  

ꜚ ḱ ָӇ ӈ̙ MyList ӈҬΏ҉ add() Ҍ

̙ ’Ҋ̆ Ώ̆ metaclassḱ Ȃ 
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ᵖ ̆ ᴪ ⌠ metaclassḱ ӈ ȂORM ѿҩῖ

ᶛ Ȃ 

ORMῃ ñObject Relational Mappingò̆ -῏ ̆ ῏

ѿ ҹѿҩ ̆Ӟ ѿҩ ѿҩ ̆ ̆Ώף

̆Ҍ ᵬ SQL Ȃ 

Ώѿҩ ORM ̆ ꜚ ӈ̆ ҹ ᶏ

ӈ₮ Ȃ 

ױ Ώѿҩ ORM Ȃ 

Ώ ѿ ̆ ᾢ Ώ₮ Ȃ ̆ᶏ

ᶏ ҩ ORM ̆ ӈѿҩ User ᵬ User̆

ױ ₮Ώז ף ̔ 

class User(Model):  

    # ӈ ⌠↓ ̔ 

    id = IntegerField('id')  

    name = StringField('username')  

    email = StringField('email')  

    password = StringField('password')  

 

# ⇔ ѿҩ ᶛ̔ 

u = User(id= 12345, name='Michael', email='test@orm.org', 

password='my- pwd')  

# Ḡ ⌠ ̔ 

u.save()  
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ῒҬ̆ Model StringField ȁIntegerField ORM

ᶫ ̆▼Ҋ save()ῃ metaclass ꜚ Ȃ

metaclass Ώᴪ ̆ᵖ ORM ᶏ Ȃ 

̆ ױ ҉ ORMȂ 

ᾢ ӈ Field ̆ Ḡ ̔ 

class Field(object):  

 

    def __init__(self, name, column_type):  

        self.name = name 

        self.column_type = column_type  

 

    def __str__(self):  

        return '<%s:%s>' % (self.__class__.__name__, self.name)  

Field ҉̆ ѿ ӈ Field̆ StringFiel d̆

IntegerField ̔ 

class StringField(Field):  

 

    def __init__(self, name):  

        super(StringField, self).__init__(name, 'varchar(100)')  

 

class IntegerField(Field):  

 

    def __init__(self, name):  

        super(IntegerField, self).__init__(name, 'bigint')  

Ҋѿ ̆ Ώ ModelMetaclassԅ̔ 

class ModelMetaclass(type):  

 

    def __new__(cls, name, bases, attrs):  

        if name=='Model':  

            return type.__new__(cls, name, bases, attrs)  
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        print('Found model: %s' % name)  

        mappings = dict()  

        for k, v in attrs.items():  

            if isinstance(v, Field):  

                print('Found mapping: %s ==> %s' % (k, v))  

                mappings[k] = v  

        for k in mappings.keys():  

            attrs.pop(k)  

        attrs['__mappings__'] = mappings  # Ḡ ↓ ῏  

        attrs['__table__'] = name # Ẋ ѿ  

        return type.__new__(cls, name, bases, attrs)  

ץ Model̔  

class Model(dict, metaclass=ModelMetaclass):  

 

    def __init__(self, **kw):  

        super(Model, self).__init__(**kw)  

 

    def __getat tr__(self, key):  

        try:  

            return self[key]  

        except KeyError:  

            raise AttributeError(r"'Model' object has no attribute 

'%s'" % key)  

 

    def __setattr__(self, key, value):  

        self[key] = value  

 

    def save(self):  

        fields = []  

        params = []  

        args = []  

        for k, v in self.__mappings__.items():  

            fields.append(v.name)  

            params.append('?')  

            args.append(getattr(self, k, None))  

        sql = 'insert into %s (%s) values ( %s)' % (self.__table__, 

','.join(fields), ','.join(params))  

        print('SQL: %s' % sql)  

        print('ARGS: %s' % str(args))  



Python3 ȍ Ȏ   http://www.yeayee.com/ 

217/531 

ӈѿҩ class User(Model) ̆Python ᾢ ╠ User

ӈҬ metaclass̆ ⌠̆ ModelҬ

metaclass̆ ⌠ԅ̆ ᶏ ModelҬ ӈ metaclass ModelMetaclass

⇔ User ̆Ӟ ̆metaclass ץ ⌠ ̆ᵖ

Ҍ⌠Ȃ 

ModelMetaclassҬ̆ѿ῍Ạԅ₃ᴆԊ ̔ 

1. Model ḱ ̕ 

2. ╠ ̂ User̃ Ҭ ӈ ̆ ⌠ѿ

ҩ Field ̆ Ḡ ⌠ѿҩ__mappings__ dictҬ̆ ׆

Ҭ− Field ̆ ↕̆ ̂ ᶛ

ᴪ ̃̕ 

3. Ḡ ⌠__table__Ҭ̆ ҹ ҹ Ȃ 

Model Ҭ̆ ץ ӈ ᵬ ̆ save()̆

delete() ̆find() ̆update Ȃ 

ױ ԅ save() ̆ ѿҩ ᶛḠ ⌠ ҬȂ ҹ ̆

⌠ ṿ ̆ ץ ₮ INSERT Ȃ 

Ώף ̔ 

u = User(id=12345, name='Michael', email='test@orm.org', 

password='my- pwd')  

u.save()  



Python3 ȍ Ȏ   http://www.yeayee.com/ 

218/531 

₮ Ҋ̔ 

Found model: User 

Found mapping: email ==> <String Field:email>  

Found mapping: password ==> <StringField:password>  

Found mapping: id ==> <IntegerField:uid>  

Found mapping: name ==> <StringField:username> 

SQL: insert into User (password,email,username,id) values (?,?,?,?)  

ARGS: ['my- pwd', 'test@orm.org', 'Mi chael', 12345]  

ץ ⌠ s̆ave() ₮ԅ SQL ץ̆ ↓ ̆

⌠ ̆ SQL ̆ ץ ⱳ Ȃ 

Ҍ⌠ 100 ף ̆ ױ metaclass ԅѿҩ ORM Ȃ 

 

metaclass PythonҬ ΐ ̆ ץ ⇔

ҹȂ ⱳ ᶏ Ⱶ Ȃ 

 

create_class_on_the_fly.py 

use_metaclass.py 

orm.py 

ȁ  

Ҭ̆ ᴪ ⌠ Ȃ 

Ώ ̆ ₮ ₮ԅ

ұ̆ ױ ӊҹ buğ bug ḱ Ȃ 

https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/create_class_on_the_fly.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/use_metaclass.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/orm.py
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῀ ̆ ῀ email ̆ ⌠ѿ

ҩ ұ̆ ץ ῀ Ạ Ȃ 

ѿ ῃ Ҭ ̆ Ώ῀ ᴆ

Ṝ̆ ԅ̆ΏҌ ԅ̆ ׆ ̆ ԅȂ

Ӟ ҹ ̆ Ҭ ̆ ↕̆ ᴪ ҹ

₮Ȃ 

Pythonῤ ԅѿ └̆ ꜛ ױ Ȃ 

̆ Ӟױ ̆ ṿ ̆ ҩ

ҹ ȂPython pdb ץ ץױ ף Ȃ 

̆ Ώ Ӟ Ȃ ԅ ̆ ץ ḱ

̆ Ḡ ₮ ױ Ώ Ȃ 

 

Ҭ̆ ԅ ̆ Ԋᾢץ ѿҩ ף

̆ ̆ ץ ץ̆ ₮ Ȃ ᵬ ᶫ

Ҭ̆ Ȃ ᴆ ₱ open()̆ ⱳ

ᴆ ̂ ѿҩ ̃̆₮ - 1Ȃ 

₮ №ҌḂ̆ ҹ₱

ѿ ̆ ף ∞ ₮ ̔ 

def foo():  
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    r = some_function()  

    if r==( - 1):  

        return ( - 1)  

    # do something  

    return r  

 

def bar():  

    r = foo()  

    if r==( - 1):  

        print('Error')  

    else:  

        pass 

ѿ ₮ ̆ ѿ ѿ ҉ ̆ ⌠ ҩ₱ ץ ̂ ̆

₮ѿҩ Ḥ ̃Ȃ 

ץ ῤ ԅѿ try...except...finally...

└̆PythonӞҌᶛ Ȃ 

try  

ױ ѿҩᶛ try └̔ 

try:  

    print('try...')  

    r = 10 / 0  

    print('result:', r)  

except ZeroDivisionError as e:  

    print('except:', e )  

finally:  

    print('finally...')  

print('END')  

ױ ҹ ף֓ ᴪ₮ ̆ ץ try ף ̆

₮ ↕̆ ף Ҍᴪ ̆ ף ̆
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except ̆ except ̆ finally ̆↕

finally ̆ ̆ Ȃ 

҉ ף 10 / 0 ᴪ֟ ѿҩ ̔ 

try...  

except: division by zero  

finally...  

END 

׆ ₮ ץ ⌠̆ ̆ print('result:', r) Ҍᴪ

ĕxcept ԍ ⌠ ZeroDivisionError ̆ Ȃ f̆inally

Ȃ ̆ Ҋ Ȃ 

0 2̆↕ Ҋ̔ 

try...  

result: 5  

finally...  

END 

ԍ ̆ ץ except Ҍᴪ ̆ᵖ finally

̆↕ѿ ᴪ ̂ ץ finally ̃Ȃ 

ᵰ ץ ̆ ̆ ԅҌ ̆

Ҍ except Ȃ ̆ ץ ҩ except Ҍ

̔ 

try:  

    print('try...')  

    r = 10 / int('a')  

    print('result:', r)  

except ValueError as e:  
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    print('ValueError:', e)  

except ZeroDivisionError as e:  

    print('ZeroDivisionError:', e)  

finally:  

    print('finally...')  

print('END')  

int() ₱ ᴪ ₮ ValueError̆ ץ ױ ѿҩ except

ValueError̆ ѿҩ except ZeroDivisionError Ȃ 

̆ ̆ ץ except ⱴѿҩ elsĕ

̆ᴪ ꜚ else ̔ 

try:  

    print('try...')  

    r = 10 / int('2')  

    print('result:', r)  

except ValueError as e:  

    print('Va lueError:', e)  

except ZeroDivisionError as e:  

    print('ZeroDivisionError:', e)  

else:  

    print('no error!')  

finally:  

    print('finally...')  

print('END')  

Python ῒ Ӟ class̆ BaseException̆

ץ ᶏ except ̆ Ҍᵖ ̆ ῒ

Ӟñѿ òȂ ̔ 

try:  

    foo()  

except ValueError as e:  

    print('ValueError')  

except UnicodeError as e:  

    print('UnicodeError')  
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ԋҩ except Ӟ Ҍ⌠ UnicodeError̆ ҹ UnicodeError

ValueError ̆ ̆Ӟ ѿҩ except ԅȂ 

Python ׆ BaseException ̆

῏ ̔ 

https://docs.python.org/3/library/exceptions.html#exception-hierarchy 

ᶏ try...except ѿҩ ̆ ץ

̆ ₱ main() foo() ̆foo() bar() ̆ bar() ₮ ԅ̆

̆ main() ⌠ԅ̆ ץ ̔ 

def foo(s):  

    return 10 / int(s)  

 

def bar(s):  

    return foo(s) * 2  

 

def main():  

    try:  

        bar('0')  

    except Exception as e:  

        print('Error:', e)  

    finally:  

        print('finally...')  

Ӟ ̆Ҍ ҩ ₮ ̆

ԅȂץ ѿ ̆ ⁞ ԅΏ

try...exce pt...finally Ȃ 

 

https://docs.python.org/3/library/exceptions.html#exception-hierarchy
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̆ ᴪѿ ҉ ̆ Python ̆

ѿҩ Ḥ ̆ ₮Ȃ err.py ̔ 

# err.py:  

def foo(s):  

    return 10 / int(s)  

 

def bar(s):  

    return foo(s) * 2  

 

def main():  

    bar('0')  

 

main()  

̆ Ҋ̔ 

$ python3 err.py  

Traceback (most recent call last) :  

  File "err.py", line 11, in <module>  

    main()  

  File "err.py", line 9, in main  

    bar('0')  

  File "err.py", line 6, in bar  

    return foo(s) * 2  

  File "err.py", line 3, in foo  

    return 10 / int(s)  

ZeroDivisionError: division by zero  

₮ Ҍ ̆ Ҍ ₮ ԅȂ Ḥ ᵝ

῏ Ȃ ҉׆ױ Ҋ ץ ⌠ ҩ ₱ ̔ 

Ḥ 1 ̔ 

Traceback (most recent call last):  

ױ Ḥ Ȃ 
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2~3 ̔ 

  File "err.py", line 11, in <module>  

    main()  

main()₮ ԅ̆ ף ᴆ err.py 11 ף ̆ᵖ 9

̔ 

  File "err.py", line 9, in main  

    bar('0')  

bar('0') ₮ ԅ̆ ף ᴆ err.py 9 ף ̆ᵖ 6

̔ 

  File "err.py", line 6, in bar  

    return foo(s) * 2  

return foo(s) * 2 ҩ ₮ ԅ̆ᵖ Ҍ ̆

Ҋ ̔ 

  File "err.py", line 3, in foo  

    return 10 / int(s)  

return 10 / int(s) ҩ ₮ ԅ̆ ֟ ̆ ҹ

Ҋ ԅ̔ 

ZeroDivisionError: intege r division or modulo by zero  

ZeroDivisionError ̆ ∞ױ ̆int(s) ₮ ̆

ᵖ int(s) 0̆ 10 / 0 ₮ ̆ ̆ ⌠ Ȃ 

 






































































































































































































































































































































































































































































































































































































































