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2.5 5 PythonæIJžåŹĺå ęäźă . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.6 6 Python-GUI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
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3.5 5 å Ąè¡ňäžŇ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
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3.18 18 è¡ňäÿžå ŮåĚÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
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3.25 25 è¡ňäÿžæţőçĆźçśżåd̄Ń . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
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3.37 37 åĹŻåżžè£ äżčåŹĺçśżåd̄Ń . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
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3.52 52 èĄŽåŘĹè£ äżčåŹĺ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
3.53 53 nonlocalçŤĺäžŐåĘĚåţŇåĞ¡æŢřäÿ . . . . . . . . . . . . . . . . . . . . . . 26
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3.62 62 åĹŮèąĺç L’åĹĘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
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3.77 77 åŚ¡åŘ åĚČçżĎæŔŘéńŸåŔŕèŕżæĂğ . . . . . . . . . . . . . . . . . . . . . 34
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7.7 7 groupbyåd’Žå ŮæőţåĹĘçżĎ . . . . . . . . . . . . . . . . . . . . . . . . . . 69
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CHAPTER 1

åL’ èĺĂ

åŚŁåĹńæd̄ŕçĞěïijŇ60çğŠå ęäijŽäÿĂäÿłåřŔä¿Ńå ŘïijŇçşżçż§å ęäźăPythonïijŇäżŐåĚěéŮĺåĹřåd’ğåÿĹãĂĆPythonäźŃèůŕåůšæIJL’200äÿłä¿Ńå ŘïijŽ

æĎ§åŔŮPythonäźŃç¿Ő | äÿĂãĂĄPythonå§žçąĂ |äžŇãĂĄPythonå ŮçňęäÿšåŠŇæ čåĹŹ|äÿL’ãĂĄPythonæŰĞäżűãĂĄæŮěæIJ§åŠŇåd’Žçž£çĺŃ|åŻŻãĂĄPythonäÿL’åd’ğåĹl’åŹĺ|äžŤãĂĄPythonçżŸåŻ¿|åĚ ãĂĄPythonäźŃåİŚ|äÿČãĂĄPythonçňňäÿL’æŰźåŇĚ|åĚńãĂĄæIJžåŹĺå ęäźăåŠŇæůśåžęå ęå£Ěç§ěçőŮæşŢ|äźİãĂĄPythonãĂĄæIJžåŹĺå ęäźăåŠŇæůśåžęå ęäźăåőd̄æĹŸ

åŘŐçż çńăèŁĆåŇĚæŃňïijŽPyQtåĹűä¡IJGUI; FlaskåL’ çńŕåijĂåŔŚ;
PythonæŢřæ őåĹĘæd̄Ř

çŻőåL’ èűĚè£Ğ200äÿłåřŔä¿Ńå ŘãĂĆ

æĹŚäijŽäÿĂçŻt’æŕŔåd’l’æŻt’æŰřäÿĂäÿłåřŔä¿Ńå ŘïijŇæňćè£Őstar.

https://github.com/jackzhenguo/python-small-examples

å¿Ĺè čåźÿïijŇè£ŹäÿłåžŞèćńAIæİČåĺĄåłŠä¡ŞãĂŁéĞŔå Řä¡ ãĂŃæŁěéĄŞïijŇäÿŃéİćæŸŕæŁěéĄŞæĹłåŻ¿ïijŽ

2
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CHAPTER 2

PythonäźŃèůŕ

äžžçŤ§èŃęç§ ïijŇæĹŚçŤĺPython

2.1 1 çőĂæt’ĄäźŃç¿Ő

éĂŽè£ĞäÿĂèąŇäżčçăĄïijŇä¡ŞäijŽPythonèŕ èĺĂçőĂæt’ĄäźŃç¿Ő

1) äÿĂèąŇäżčçăĄäžd’æ ća,bïijŽ

a, b = b, a

2) äÿĂèąŇäżčçăĄåŔ è¡ňåĹŮèąĺ

[1,2,3][::-1] # [3,2,1]

3) äÿĂèąŇäżčçăĄåŘĹåźűäÿd’äÿłå ŮåĚÿ

{**{'a':1,'b':2}, **{'c':3}} # {'a': 1, 'b': 2, 'c': 3}

4) äÿĂèąŇäżčçăĄåĹŮèąĺåŐżéĞ

set([1,2,2,3,3,3]) # {1, 2, 3}

5) äÿĂèąŇäżčçăĄæśĆåd’ŽäÿłåĹŮèąĺäÿ çŽĎæIJĂåd’ğåĂij

max(max([ [1,2,3], [5,1], [4] ], key=lambda v: max(v))) # 5

6) äÿĂèąŇäżčçăĄçŤ§æĹŘéĂĘåžŔåžŔåĹŮ

4



PythonåřŔä¿Ńå Ř, Release 1.2.378

list(range(10,-1,-1)) # [10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 0]

2.2 2 PythonçżŸåŻ¿

PythonçżŸåŻ¿æŰźä¿£ãĂĄæijĆäžőïijŇçŤżåŻ¿çěd̄åŹĺpyechartsåĞăèąŇäżčçăĄåřśèČ¡çżŸåĹűåĞžçČ åŁŻåŻ¿ïijŽ

çĆńéĚůçŽĎæřt’çŘČåŻ¿ïijŽ

çżŔåÿÿä¡£çŤĺçŽĎèŕ äžŚåŻ¿ïijŽ

2.3 3 PythonåŁĺçŤż

äżĚéĂĆçŤĺPythonçŽĎåÿÿçŤĺçżŸåŻ¿åžŞïijŽMatplotlibïijŇåřśèČ¡åĹűä¡IJåĞžåŁĺçŤżïijŇè¿ĚåŁl’çőŮæşŢæŰřæL’ŃåĚěéŮĺå§žæIJňçŽĎæŐŠåžŔçőŮæşŢãĂĆåęĆäÿŃäÿžäÿĂäÿłéŽŔæIJžåžŔåĹŮïijŇä¡£çŤĺå£ńéĂ§æŐŠåžŔçőŮæşŢïijŇçŤśåřŔåĹřåd’ğæŐŠåžŔçŽĎè£ĞçĺŃåŁĺçŤżåśŢçd’žïijŽ

å¡ŠåźűæŐŠåžŔåŁĺçŤżåśŢçd’žïijŽ

ä¡£çŤĺturtuleçżŸåĹűçŽĎæijńåd’l’éŻłèŁśïijŽ

timelineæŮűéŮt’è¡őæŠ åŻ¿ïijŽ

2.4 4 PythonæŢřæ őåĹĘæd̄Ř

Pythonéİd̄åÿÿéĂĆåŘĹåĄŽæŢřåĂijèőąçőŮãĂĄæŢřæ őåĹĘæd̄ŘïijŇäÿĂèąŇäżčçăĄåőŇæĹŘæŢřæ őéĂŔèğĘïijŽ

2.2. 2 PythonçżŸåŻ¿ 5



PythonåřŔä¿Ńå Ř, Release 1.2.378

pd.pivot_table(df, index=['Manager', 'Rep'], values=['Price'],
→˓aggfunc=np.sum)

2.5 5 PythonæIJžåŹĺå ęäźă

PythonæIJžåŹĺå ęäźăåžŞSklearnåŁ§èČ¡åijžåd’ğïijŇæŐěåŔčæŸŞçŤĺïijŇåŇĚæŃňæŢřæ őéćĎåd’ĎçŘĘæĺąåİŮãĂĄåŻd̄å¡ŠãĂĄåĹĘçśżãĂĄèĄŽçśżãĂĄéŹ çżt’ç L’ãĂĆäÿĂèąŇäżčçăĄåĹŻåżžäÿĂäÿłKMeansèĄŽçśżæĺąåd̄ŃïijŽ

from sklearn.cluster import KMeans
KMeans( n_clusters=3 )

2.6 6 Python-GUI

PyQtèő¿èőąåŹĺåijĂåŔŚGUIïijŇèČ¡åd’§è£ĚéĂ§éĂŽè£ĞæŃŰåŁĺçżĎåżžæŘ åżžåĞžæİěïijŇä¡£çŤĺæŰźä¿£ãĂĆåęĆäÿŃäÿžä¡£çŤĺPyQtïijŇåőŽåĹűçŽĎäÿĂäÿłäÿŞåśd̄èĞłåůśçŽĎåřŔèĂŇç¿ŐçŽĎèőąçőŮåŹĺãĂĆ

éŹd’æ d’äźŃåd’ŰïijŇä¡£çŤĺPythonçŽĎFlaskæąĘæd̄űæŘ åżžWebæąĘæd̄űïijŇäź§éİd̄åÿÿæŰźä¿£ãĂĆ

æĂżäźŃïijŇåIJĺè£ŹäÿłPythonåřŔä¿Ńå ŘïijŇä¡ăéČ¡èČ¡å ęåĹřåĚşäžŐä¡£çŤĺPythonåźšæt’żçŽĎæŰźæŰźéİćéİćçŽĎæIJL’èűčçŽĎåřŔä¿Ńå ŘïijŇæňćè£ŐåĚşæşĺãĂĆ

2.5. 5 PythonæIJžåŹĺå ęäźă 6
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CHAPTER 3

äÿĂãĂĄPythonå§žçąĂ

Pythonå§žçąĂäÿżèęĄæĂżçżŞPythonåÿÿçŤĺåĘĚç¡őåĞ¡æŢřïijŻPythonçŃňæIJL’çŽĎèŕ æşŢçL’źæĂğãĂĄåĚşéŤőèŕ nonlocal,
globalç L’ïijŻåĘĚç¡őæŢřæ őçżŞæd̄ĎåŇĚæŃňïijŽåĹŮèąĺ(list), å ŮåĚÿ(dict),
éŻĘåŘĹ(set), åĚČçżĎ(tuple) äżěåŔŁçŻÿåĚşçŽĎéńŸçžğæĺąåİŮcollectionsäÿ çŽĎCounter,
namedtuple, defaultdictïijŇheapqæĺąåİŮãĂĆçŻőåL’ åĚśæIJL’86äÿłåřŔä¿Ńå Ř

3.1 1 æśĆçżİåŕźåĂij

çżİåŕźåĂijæĹŰåd’ æŢřçŽĎæĺą

In [1]: abs(-6)
Out[1]: 6

3.2 2 åĚČçt’ăéČ¡äÿžçIJ§

æŐěåŔŮäÿĂäÿłè£ äżčåŹĺïijŇåęĆæd̄IJè£ äżčåŹĺçŽĎæL’ĂæIJL’åĚČçt’ăéČ¡äÿžçIJ§ïijŇéĆčäźĹè£ŤåŻd̄TrueïijŇåŘęåĹŹè£ŤåŻd̄False

In [2]: all([1,0,3,6])
Out[2]: False

In [3]: all([1,2,3])
Out[3]: True

8
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3.3 3 åĚČçt’ăèĞşåřŚäÿĂäÿłäÿžçIJ§

æŐěåŔŮäÿĂäÿłè£ äżčåŹĺïijŇåęĆæd̄IJè£ äżčåŹĺéĞŇèĞşåřŚæIJL’äÿĂäÿłåĚČçt’ăäÿžçIJ§ïijŇéĆčäźĹè£ŤåŻd̄TrueïijŇåŘęåĹŹè£ŤåŻd̄False

In [4]: any([0,0,0,[]])
Out[4]: False

In [5]: any([0,0,1])
Out[5]: True

3.4 4 asciiåśŢçd’žåŕźèśą

èřČçŤĺåŕźèśąçŽĎrepr() æŰźæşŢïijŇèŐůå¿ŮèŕěæŰźæşŢçŽĎè£ŤåŻd̄åĂijïijŇåęĆäÿŃä¿Ńå Řè£ŤåŻd̄åĂijäÿžå Ůçňęäÿš

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name
...:
...:

In [2]: xiaoming = Student(id='001',name='xiaoming')

In [3]: print(xiaoming)
id = 001, name = xiaoming

In [4]: ascii(xiaoming)
Out[4]: 'id = 001, name = xiaoming'

3.5 5 å Ąè¡ňäžŇ

åřĘå Ąè£ŻǻLűè¡ňæ ćäÿžäžŇè£ŻǻLű

In [1]: bin(10)
Out[1]: '0b1010'

3.6 6 å Ąè¡ňåĚń

åřĘå Ąè£ŻǻLűè¡ňæ ćäÿžåĚńè£ŻǻLű

3.3. 3 åĚČçt’ăèĞşåřŚäÿĂäÿłäÿžçIJ§ 9
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In [1]: oct(9)
Out[1]: '0o11'

3.7 7 å Ąè¡ňå ĄåĚ

åřĘå Ąè£ŻǻLűè¡ňæ ćäÿžå ĄåĚ è£ŻǻLű

In [1]: hex(15)
Out[1]: '0xf'

3.8 8 åĹd’æŰ æŸŕçIJ§æŸŕåĄĞ

æţŃèŕŢäÿĂäÿłåŕźèśąæŸŕTrue, è£ŸæŸŕFalse.

In [1]: bool([0,0,0])
Out[1]: True

In [2]: bool([])
Out[2]: False

In [3]: bool([1,0,1])
Out[3]: True

3.9 9 å Ůçňęäÿšè¡ňå ŮèŁĆ

åřĘäÿĂäÿłå Ůçňęäÿšè¡ňæ ćæĹŘå ŮèŁĆçśżåd̄Ń

In [1]: s = "apple"

In [2]: bytes(s,encoding='utf-8')
Out[2]: b'apple'

3.10 10 è¡ňäÿžå Ůçňęäÿš

åřĘå Ůçňęçśżåd̄ŃãĂĄæŢřåĂijçśżåd̄Ńç L’è¡ňæ ćäÿžå Ůçňęäÿšçśżåd̄Ń

In [1]: i = 100

In [2]: str(i)
Out[2]: '100'

3.7. 7 å Ąè¡ňå ĄåĚ 10
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3.11 11 æŸŕåŘęåŔŕèřČçŤĺ

åĹd’æŰ åŕźèśąæŸŕåŘęåŔŕèćńèřČçŤĺïijŇèČ¡èćńèřČçŤĺçŽĎåŕźèśąåřśæŸŕäÿĂäÿłcallable
åŕźèśąïijŇæŕŤåęĆåĞ¡æŢř str, int ç L’éČ¡æŸŕåŔŕèćńèřČçŤĺçŽĎïijŇä¡ĘæŸŕä¿Ńå Ř4
äÿ xiaomingåőd̄ä¿ŃæŸŕäÿ åŔŕèćńèřČçŤĺçŽĎïijŽ

In [1]: callable(str)
Out[1]: True

In [2]: callable(int)
Out[2]: True

In [3]: xiaoming
Out[3]: id = 001, name = xiaoming

In [4]: callable(xiaoming)
Out[4]: False

åęĆæd̄IJæČşèől’xiaomingèČ¡èćńèřČçŤĺ xiaoming(), éIJĂèęĄéĞ åĘŹStudentçśżçŽĎ__call__æŰźæşŢïijŽ

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name
...: def __call__(self):
...: print('I can be called')
...: print(f'my name is {self.name}')
...:
...:

In [2]: t = Student('001','xiaoming')

In [3]: t()
I can be called
my name is xiaoming

3.12 12 å Ąè¡ňASCII

æ§ěçIJŃå Ąè£ŻåĹűæŢt’æŢřåŕźåžŤçŽĎASCIIå Ůçňę

In [1]: chr(65)
Out[1]: 'A'

3.11. 11 æŸŕåŘęåŔŕèřČçŤĺ 11
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3.13 13 ASCIIè¡ňå Ą

æ§ěçIJŃæ§ŘäÿłASCIIå ŮçňęåŕźåžŤçŽĎå Ąè£ŻåĹűæŢř

In [1]: ord('A')
Out[1]: 65

3.14 14 éİŹæĂĄæŰźæşŢ

classmethod èčĚéěřåŹĺåŕźåžŤçŽĎåĞ¡æŢřäÿ éIJĂèęĄåőd̄ä¿ŃåŇŰïijŇäÿ éIJĂèęĄ
selfåŔĆæŢřïijŇä¡ĘçňňäÿĂäÿłåŔĆæŢřéIJĂèęĄæŸŕèąĺçd’žèĞłèžńçśżçŽĎ cls
åŔĆæŢřïijŇåŔŕäżěæİěèřČçŤĺçśżçŽĎåśd̄æĂğïijŇçśżçŽĎæŰźæşŢïijŇåőd̄ä¿ŃåŇŰåŕźèśąç L’ãĂĆ

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name
...: @classmethod
...: def f(cls):
...: print(cls)

3.15 15 æL’ğèąŇå Ůçňęäÿšèąĺçd’žçŽĎäżčçăĄ

åřĘå ŮçňęäÿšçijŰèŕŚæĹŘpythonèČ¡èŕĘåĹńæĹŰåŔŕæL’ğèąŇçŽĎäżčçăĄïijŇäź§åŔŕäżěåřĘæŰĞå ŮèŕżæĹŘå ŮçňęäÿšåĘ çijŰèŕŚãĂĆ

In [1]: s = "print('helloworld')"

In [2]: r = compile(s,"<string>", "exec")

In [3]: r
Out[3]: <code object <module> at 0x0000000005DE75D0, file "<string>
→˓", line 1>

In [4]: exec(r)
helloworld

3.16 16 åĹŻåżžåd’ æŢř

åĹŻåżžäÿĂäÿłåd’ æŢř

3.13. 13 ASCIIè¡ňå Ą 12
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In [1]: complex(1,2)
Out[1]: (1+2j)

3.17 17 åŁĺæĂĄåĹăéŹd’åśd̄æĂğ

åĹăéŹd’åŕźèśąçŽĎåśd̄æĂğ

3.18 18 è¡ňäÿžå ŮåĚÿ

åĹŻåżžæŢřæ őå ŮåĚÿ

In [1]: dict()
Out[1]: {}

In [2]: dict(a='a',b='b')
Out[2]: {'a': 'a', 'b': 'b'}

In [3]: dict(zip(['a','b'],[1,2]))
Out[3]: {'a': 1, 'b': 2}

In [4]: dict([('a',1),('b',2)])
Out[4]: {'a': 1, 'b': 2}

3.19 19 äÿĂéŤőæ§ěçIJŃåŕźèśąæL’ĂæIJL’æŰźæşŢ

äÿ åÿęåŔĆæŢřæŮűè£ŤåŻd̄å¡ŞåL’ èŇČåŻt’åĘĚçŽĎåŔŸéĞŔãĂĄæŰźæşŢåŠŇåőŽäźL’çŽĎçśżåd̄ŃåĹŮèąĺïijŻåÿęåŔĆæŢřæŮűè£ŤåŻd̄åŔĆæŢřçŽĎåśd̄æĂğïijŇæŰźæşŢåĹŮèąĺãĂĆ

In [96]: dir(xiaoming)
Out[96]:
['__class__',
'__delattr__',
'__dict__',
'__dir__',
'__doc__',
'__eq__',
'__format__',
'__ge__',
'__getattribute__',
'__gt__',
'__hash__',
'__init__',
'__init_subclass__',

(continues on next page)

3.17. 17 åŁĺæĂĄåĹăéŹd’åśd̄æĂğ 13
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(continued from previous page)

'__le__',
'__lt__',
'__module__',
'__ne__',
'__new__',
'__reduce__',
'__reduce_ex__',
'__repr__',
'__setattr__',
'__sizeof__',
'__str__',
'__subclasshook__',
'__weakref__',

'name']

3.20 20 åŔŰåŢĘåŠŇä¡ŹæŢř

åĹĘåĹńåŔŰåŢĘåŠŇä¡ŹæŢř

In [1]: divmod(10,3)
Out[1]: (3, 1)

3.21 21 æd̄Žäÿ¿åŕźèśą

è£ŤåŻd̄äÿĂäÿłåŔŕäżěæd̄Žäÿ¿çŽĎåŕźèśąïijŇèŕěåŕźèśąçŽĎnext()æŰźæşŢåřĘè£ŤåŻd̄äÿĂäÿłåĚČçżĎãĂĆ

In [1]: s = ["a","b","c"]
...: for i ,v in enumerate(s,1):
...: print(i,v)
...:

1 a
2 b
3 c

3.22 22 èőąçőŮèąĺè¿¿åijŔ

åřĘå Ůçňęäÿšstr å¡ŞæĹŘæIJL’æŢĹçŽĎèąĺè¿¿åijŔæİěæśĆåĂijåźűè£ŤåŻd̄èőąçőŮçżŞæd̄IJåŔŰåĞžå Ůçňęäÿšäÿ åĘĚåőź

In [1]: s = "1 + 3 +5"
...: eval(s)

(continues on next page)

3.20. 20 åŔŰåŢĘåŠŇä¡ŹæŢř 14
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(continued from previous page)

...:
Out[1]: 9

3.23 23 æ§ěçIJŃåŔŸéĞŔæL’Ăå ăå ŮèŁĆæŢř

In [1]: import sys

In [2]: a = {'a':1,'b':2.0}

In [3]: sys.getsizeof(a) # å ăçŤĺ240äÿłå ŮèŁĆ
Out[3]: 240

3.24 24 è£Ğæżd’åŹĺ

åIJĺåĞ¡æŢřäÿ èő¿åőŽè£Ğæżd’æİąäżűïijŇè£ äżčåĚČçt’ăïijŇä£İçŢŹè£ŤåŻd̄åĂijäÿžTrueçŽĎåĚČçt’ăïijŽ

In [1]: fil = filter(lambda x: x>10,[1,11,2,45,7,6,13])

In [2]: list(fil)
Out[2]: [11, 45, 13]

3.25 25 è¡ňäÿžæţőçĆźçśżåd̄Ń

åřĘäÿĂäÿłæŢt’æŢřæĹŰæŢřåĂijåd̄Ńå Ůçňęäÿšè¡ňæ ćäÿžæţőçĆźæŢř

In [1]: float(3)
Out[1]: 3.0

åęĆæd̄IJäÿ èČ¡è¡ňåŇŰäÿžæţőçĆźæŢřïijŇåĹŹäijŽæŁěValueError:

In [2]: float('a')
ValueError Traceback (most recent
→˓call last)
<ipython-input-11-99859da4e72c> in <module>()
----> 1 float('a')

ValueError: could not convert string to float: 'a'

3.23. 23 æ§ěçIJŃåŔŸéĞŔæL’Ăå ăå ŮèŁĆæŢř 15
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3.26 26 å ŮçňęäÿšæăijåijŔåŇŰ

æăijåijŔåŇŰè¿ŞåĞžå ŮçňęäÿšïijŇformat(value, formatspec)åőd̄èt’ĺäÿŁæŸŕèřČçŤĺäžĘvalueçŽĎ***format*(formatspec)æŰźæşŢãĂĆ

In [104]: print("i am {0},age{1}".format("tom",18))
i am tom,age18

3.1415926 {:.2f} 3.14 ä£İçŢŹåřŔæŢřçĆźåŘŐäÿd’ä¡
3.1415926 {:+.2f} +3.14 åÿęçňęåŔůä£İçŢŹåřŔæŢřçĆźåŘŐäÿd’ä¡
-1 {:+.2f} -1.00 åÿęçňęåŔůä£İçŢŹåřŔæŢřçĆźåŘŐäÿd’ä¡
2.71828 {:.0f} 3 äÿ åÿęåřŔæŢř
5 {:0>2d} 05 æŢřå ŮèąěéŻű (åąńåĚĚåůęè¿ź, åő¡åžęäÿž2)
5 {:x<4d} 5xxx æŢřå Ůèąěx (åąńåĚĚåŔşè¿ź, åő¡åžęäÿž4)
10 {:x<4d} 10xx æŢřå Ůèąěx (åąńåĚĚåŔşè¿ź, åő¡åžęäÿž4)
1000000 {:,} 1,000,000 äżěéĂŮåŔůåĹĘéŽŤçŽĎæŢřå ŮæăijåijŔ
0.25 {:.2%} 25.00% çŹ¿åĹĘæŕŤæăijåijŔ
1000000000 {:.2e} 1.00e+09 æŇĞæŢřèőřæşŢ
18 {:>10d} âĂŸ 18âĂŹ åŔşåŕźé¡Ř (éżŸèőd’, åő¡åžęäÿž10)
18 {:<10d} âĂŸ18 âĂŸ åůęåŕźé¡Ř (åő¡åžęäÿž10)
18 {:^10d} âĂŸ 18 âĂŸ äÿ éŮt’åŕźé¡Ř (åő¡åžęäÿž10)

3.27 27 åĘżçżŞéŻĘåŘĹ

åĹŻåżžäÿĂäÿłäÿ åŔŕä£őæŤźçŽĎéŻĘåŘĹãĂĆ

In [1]: frozenset([1,1,3,2,3])
Out[1]: frozenset({1, 2, 3})

åŻăäÿžäÿ åŔŕä£őæŤźïijŇæL’ĂäżěæšąæIJL’åČŔsetéĆčæăůçŽĎaddåŠŇpopæŰźæşŢ

3.28 28 åŁĺæĂĄèŐůåŔŰåŕźèśąåśd̄æĂğ

èŐůåŔŰåŕźèśąçŽĎåśd̄æĂğ

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name

In [2]: xiaoming = Student(id='001',name='xiaoming')
(continues on next page)

3.26. 26 å ŮçňęäÿšæăijåijŔåŇŰ 16
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(continued from previous page)

In [3]: getattr(xiaoming,'name') #
→˓èŐůåŔŰxiaomingè£Źäÿłåőd̄ä¿ŃçŽĎnameåśd̄æĂğåĂij
Out[3]: 'xiaoming'

3.29 29 åŕźèśąæŸŕåŘęæIJL’è£Źäÿłåśd̄æĂğ

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name

In [2]: xiaoming = Student(id='001',name='xiaoming')
In [3]: hasattr(xiaoming,'name')
Out[3]: True

In [4]: hasattr(xiaoming,'address')
Out[4]: False

3.30 30 è£ŤåŻd̄åŕźèśąçŽĎåŞĹåÿŇåĂij

è£ŤåŻd̄åŕźèśąçŽĎåŞĹåÿŇåĂijïijŇåĂijå¿ŮæşĺæĎŔçŽĎæŸŕèĞłåőŽäźL’çŽĎåőd̄ä¿ŃéČ¡æŸŕåŔŕåŞĹåÿŇçŽĎïijŇlist,
dict, setç L’åŔŕåŔŸåŕźèśąéČ¡æŸŕäÿ åŔŕåŞĹåÿŇçŽĎ(unhashable)

In [1]: hash(xiaoming)
Out[1]: 6139638

In [2]: hash([1,2,3])
TypeError Traceback (most recent
→˓call last)
<ipython-input-32-fb5b1b1d9906> in <module>()
----> 1 hash([1,2,3])

TypeError: unhashable type: 'list'

3.31 31 äÿĂéŤőåÿőåŁl’

è£ŤåŻd̄åŕźèśąçŽĎåÿőåŁl’æŰĞæąč

3.29. 29 åŕźèśąæŸŕåŘęæIJL’è£Źäÿłåśd̄æĂğ 17
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In [1]: help(xiaoming)
Help on Student in module __main__ object:

class Student(builtins.object)
| Methods defined here:
|
| __init__(self, id, name)
|
| __repr__(self)
|
| Data descriptors defined here:
|
| __dict__
| dictionary for instance variables (if defined)
|
| __weakref__
| list of weak references to the object (if defined)

3.32 32 åŕźèśąéŮĺçL’ŇåŔů

è£ŤåŻd̄åŕźèśąçŽĎåĘĚå ŸåIJřåİĂ

In [1]: id(xiaoming)
Out[1]: 98234208

3.33 33 èŐůåŔŰçŤĺæĹůè¿ŞåĚě

èŐůåŔŰçŤĺæĹůè¿ŞåĚěåĘĚåőź

In [1]: input()
aa
Out[1]: 'aa'

3.34 34 è¡ňäÿžæŢt’åd̄Ń

int(x, base =10) , xåŔŕèČ¡äÿžå ŮçňęäÿšæĹŰæŢřåĂijïijŇåřĘx
è¡ňæ ćäÿžäÿĂäÿłæŹőéĂŽæŢt’æŢřãĂĆåęĆæd̄IJåŔĆæŢřæŸŕå ŮçňęäÿšïijŇéĆčäźĹåőČåŔŕèČ¡åŇĚåŘńçňęåŔůåŠŇåřŔæŢřçĆźãĂĆåęĆæd̄IJèűĚåĞžäžĘæŹőéĂŽæŢt’æŢřçŽĎèąĺçd’žèŇČåŻt’ïijŇäÿĂäÿłéŢ£æŢt’æŢřèćńè£ŤåŻd̄ãĂĆ

In [1]: int('12',16)
Out[1]: 18

3.32. 32 åŕźèśąéŮĺçL’ŇåŔů 18



PythonåřŔä¿Ńå Ř, Release 1.2.378

3.35 35 isinstance

åĹd’æŰ objectæŸŕåŘęäÿžçśżclassinfoçŽĎåőd̄ä¿ŃïijŇæŸŕè£ŤåŻd̄true

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name

In [2]: xiaoming = Student(id='001',name='xiaoming')

In [3]: isinstance(xiaoming,Student)
Out[3]: True

3.36 36 çĹűå ŘåĚşçşżéL’t’åőŽ

In [1]: class undergraduate(Student):
...: def studyClass(self):
...: pass
...: def attendActivity(self):
...: pass

In [2]: issubclass(undergraduate,Student)
Out[2]: True

In [3]: issubclass(object,Student)
Out[3]: False

In [4]: issubclass(Student,object)
Out[4]: True

åęĆæd̄IJclassæŸŕclassinfoåĚČçżĎäÿ æ§ŘäÿłåĚČçt’ăçŽĎå ŘçśżïijŇäź§äijŽè£ŤåŻd̄True

In [1]: issubclass(int,(int,float))
Out[1]: True

3.37 37 åĹŻåżžè£ äżčåŹĺçśżåd̄Ń

ä¡£çŤĺiter(obj, sentinel), è£ŤåŻd̄äÿĂäÿłåŔŕè£ äżčåŕźèśą, sen-
tinelåŔŕçIJĄçŢě(äÿĂæŮęè£ äżčåĹřæ d’åĚČçt’ăïijŇçńŃå şçżĹæ ć)
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In [1]: lst = [1,3,5]

In [2]: for i in iter(lst):
...: print(i)
...:

1
3
5

In [1]: class TestIter(object):
...: def __init__(self):
...: self.l=[1,3,2,3,4,5]
...: self.i=iter(self.l)
...: def __call__(self): #åőŽäźL’äžĘ__call__

→˓æŰźæşŢçŽĎçśżçŽĎåőd̄ä¿ŃæŸŕåŔŕèřČçŤĺçŽĎ
...: item = next(self.i)
...: print ("__call__ is called,fowhich would return",

→˓item)
...: return item
...: def __iter__(self): #æŤŕæŇĄè£ äżčå Ŕèőő(å şåőŽäźL’æIJL’_

→˓_iter__()åĞ¡æŢř)
...: print ("__iter__ is called!!")
...: return iter(self.l)

In [2]: t = TestIter()
In [3]: t() # åŻăäÿžåőd̄çŐřäžĘ__call__ïijŇæL’Ăäżětåőd̄ä¿ŃèČ¡èćńèřČçŤĺ
__call__ is called,which would return 1
Out[3]: 1

In [4]: for e in TestIter(): # åŻăäÿžåőd̄çŐřäžĘ__iter__
→˓æŰźæşŢïijŇæL’ĂäżětèČ¡èćńè£ äżč

...: print(e)

...:
__iter__ is called!!
1
3
2
3
4
5

3.38 38 æL’ĂæIJL’åŕźèśąäźŃæăź

object æŸŕæL’ĂæIJL’çśżçŽĎå§žçśż

In [1]: o = object()

In [2]: type(o)
(continues on next page)
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(continued from previous page)

Out[2]: object

3.39 45 æL’ŞåijĂæŰĞäżű

è£ŤåŻd̄æŰĞäżűåŕźèśą

In [1]: fo = open('D:/a.txt',mode='r', encoding='utf-8')

In [2]: fo.read()
Out[2]: '\ufefflife is not so long,\nI use Python to play.'

modeåŔŰåĂijèąĺïijŽ

å Ůçňę æĎŔäźL’
'r' èŕżåŔŰïijĹéżŸèőd’ïijL’
'w' åĘŹåĚěïijŇåźűåĚĹæĹłæŰ æŰĞäżű
'x' æŐŠåőČæĂğåĹŻåżžïijŇåęĆæd̄IJæŰĞäżűåůšå ŸåIJĺåĹŹåd’śèt’ě
'a' åĘŹåĚěïijŇåęĆæd̄IJæŰĞäżűå ŸåIJĺåĹŹåIJĺæIJńåř¿è£¡åŁă
'b' äžŇè£ŻåĹűæĺąåijŔ
't' æŰĞæIJňæĺąåijŔïijĹéżŸèőd’ïijL’
'+' æL’ŞåijĂçŤĺäžŐæŻt’æŰřïijĹèŕżåŔŰäÿŐåĘŹåĚěïijL’

3.40 40 æňąåźĆ

baseäÿžåžŢçŽĎexpæňąåźĆïijŇåęĆæd̄IJmodçżŹåĞžïijŇåŔŰä¡Ź

In [1]: pow(3, 2, 4)
Out[1]: 1

3.41 41 æL’Şå ř

In [5]: lst = [1,3,5]

In [6]: print(lst)
[1, 3, 5]

In [7]: print(f'lst: {lst}')
lst: [1, 3, 5]

(continues on next page)
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(continued from previous page)

In [8]: print('lst:{}'.format(lst))
lst:[1, 3, 5]

In [9]: print('lst:',lst)
lst: [1, 3, 5]

3.42 42 åĹŻåżžåśd̄æĂğçŽĎäÿd’çğ æŰźåijŔ

è£ŤåŻd̄ property åśd̄æĂğïijŇåĚÿåd̄ŃçŽĎçŤĺæşŢïijŽ

class C:
def __init__(self):

self._x = None

def getx(self):
return self._x

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

def delx(self):
del self._x

# ä¡£çŤĺpropertyçśżǻLŻåżž property åśd̄æĂğ
x = property(getx, setx, delx, "I'm the 'x' property.")

ä¡£çŤĺpythonèčĚéěřåŹĺïijŇåőd̄çŐřäÿŐäÿŁåőŇåĚĺäÿĂæăůçŽĎæŢĹæd̄IJäżčçăĄïijŽ

class C:
def __init__(self):

self._x = None

@property
def x(self):

return self._x

@x.setter
def x(self, value):

self._x = value

@x.deleter
def x(self):

del self._x
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3.43 43 åĹŻåżžrangeåžŔåĹŮ

1) range(stop)
2) range(start, stop[,step])

çŤ§æĹŘäÿĂäÿłäÿ åŔŕåŔŸåžŔåĹŮïijŽ

In [1]: range(11)
Out[1]: range(0, 11)

In [2]: range(0,11,1)
Out[2]: range(0, 11)

3.44 50 åŔ åŘŚè£ äżčåŹĺ

In [1]: rev = reversed([1,4,2,3,1])

In [2]: for i in rev:
...: print(i)
...:

1
3
2
4
1

3.45 45 åŻŻèĹ äžŤåĚě

åŻŻèĹ äžŤåĚěïijŇndigitsäżčèąĺåřŔæŢřçĆźåŘŐä£İçŢŹåĞăä¡ ïijŽ

In [11]: round(10.0222222, 3)
Out[11]: 10.022

In [12]: round(10.05,1)
Out[12]: 10.1

3.46 46 è¡ňäÿžéŻĘåŘĹçśżåd̄Ń

è£ŤåŻd̄äÿĂäÿłsetåŕźèśąïijŇéŻĘåŘĹåĘĚäÿ åĚĄèőÿæIJL’éĞ åd’ åĚČçt’ăïijŽ
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In [159]: a = [1,4,2,3,1]

In [160]: set(a)
Out[160]: {1, 2, 3, 4}

3.47 47 è¡ňäÿžåĹĞçL’Ğåŕźèśą

class slice(start, stop[, step])

è£ŤåŻd̄äÿĂäÿłèąĺçd’žçŤś range(start, stop, step) æL’ĂæŇĞåőŽçt’ćåijŢéŻĘçŽĎ
sliceåŕźèśąïijŇåőČèől’äżčçăĄåŔŕèŕżæĂğãĂĄåŔŕçżt’æŁd’æĂğåŔŸåě¡ãĂĆ

In [1]: a = [1,4,2,3,1]

In [2]: my_slice_meaning = slice(0,5,2)

In [3]: a[my_slice_meaning]
Out[3]: [1, 2, 1]

3.48 48 æŃ£æİěåřśçŤĺçŽĎæŐŠåžŔåĞ¡æŢř

æŐŠåžŔïijŽ

In [1]: a = [1,4,2,3,1]

In [2]: sorted(a,reverse=True)
Out[2]: [4, 3, 2, 1, 1]

In [3]: a = [{'name':'xiaoming','age':18,'gender':'male'},{'name':'
...: xiaohong','age':20,'gender':'female'}]

In [4]: sorted(a,key=lambda x: x['age'],reverse=False)
Out[4]:
[{'name': 'xiaoming', 'age': 18, 'gender': 'male'},
{'name': 'xiaohong', 'age': 20, 'gender': 'female'}]

3.49 49 æśĆåŠŇåĞ¡æŢř

æśĆåŠŇïijŽ

In [181]: a = [1,4,2,3,1]

In [182]: sum(a)
Out[182]: 11

(continues on next page)
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(continued from previous page)

In [185]: sum(a,10) #æśĆåŠŇçŽĎǻLİåğŃåĂijäÿž10
Out[185]: 21

3.50 50 è¡ňåĚČçżĎ

tuple() åřĘåŕźèśąè¡ňäÿžäÿĂäÿłäÿ åŔŕåŔŸçŽĎåžŔåĹŮçśżåd̄Ń

In [16]: i_am_list = [1,3,5]
In [17]: i_am_tuple = tuple(i_am_list)
In [18]: i_am_tuple
Out[18]: (1, 3, 5)

3.51 51 æ§ěçIJŃåŕźèśąçśżåd̄Ń

class type(name, bases, dict)

äijăåĚěäÿĂäÿłåŔĆæŢřæŮűïijŇè£ŤåŻd̄ object çŽĎçśżåd̄ŃïijŽ

In [1]: class Student():
...: def __init__(self,id,name):
...: self.id = id
...: self.name = name
...: def __repr__(self):
...: return 'id = '+self.id +', name = '+self.name
...:
...:

In [2]: xiaoming = Student(id='001',name='xiaoming')
In [3]: type(xiaoming)
Out[3]: __main__.Student

In [4]: type(tuple())
Out[4]: tuple

3.52 52 èĄŽåŘĹè£ äżčåŹĺ

åĹŻåżžäÿĂäÿłèĄŽåŘĹäžĘæİěèĞłæŕŔäÿłåŔŕè£ äżčåŕźèśąäÿ çŽĎåĚČçt’ăçŽĎè£ äżčåŹĺïijŽ

In [1]: x = [3,2,1]
In [2]: y = [4,5,6]
In [3]: list(zip(y,x))

(continues on next page)
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(continued from previous page)

Out[3]: [(4, 3), (5, 2), (6, 1)]

In [4]: a = range(5)
In [5]: b = list('abcde')
In [6]: b
Out[6]: ['a', 'b', 'c', 'd', 'e']
In [7]: [str(y) + str(x) for x,y in zip(a,b)]
Out[7]: ['a0', 'b1', 'c2', 'd3', 'e4']

3.53 53 nonlocalçŤĺäžŐåĘĚåţŇåĞ¡æŢřäÿ

åĚşéŤőèŕ nonlocalåÿÿçŤĺäžŐåĞ¡æŢřåţŇåěŮäÿ ïijŇåčřæŸŐåŔŸéĞŔiäÿžéİd̄åśĂéČĺåŔŸéĞŔïijŻ

åęĆæd̄IJäÿ åčřæŸŐïijŇi+=1èąĺæŸŐiäÿžåĞ¡æŢřwrapperåĘĚçŽĎåśĂéČĺåŔŸéĞŔïijŇåŻăäÿžåIJĺi+=1åijŢçŤĺ(reference)æŮű,iæIJłèćńåčřæŸŐïijŇæL’ĂäżěäijŽæŁěunreferenced
variableçŽĎéŤŹèŕŕãĂĆ

def excepter(f):
i = 0
t1 = time.time()
def wrapper():

try:
f()

except Exception as e:
nonlocal i
i += 1
print(f'{e.args[0]}: {i}')
t2 = time.time()
if i == n:

print(f'spending time:{round(t2-t1,2)}')
return wrapper

3.54 54 global åčřæŸŐåĚĺåśĂåŔŸéĞŔ

åĚĹåŻd̄ç ŤäÿžäżĂäźĹèęĄæIJL’globalïijŇäÿĂäÿłåŔŸéĞŔèćńåd’ŽäÿłåĞ¡æŢřåijŢçŤĺïijŇæČşèől’åĚĺåśĂåŔŸéĞŔèćńæL’ĂæIJL’åĞ¡æŢřåĚśäžńãĂĆæIJL’çŽĎäijŹäijt’åŔŕèČ¡äijŽæČşè£Źè£Ÿäÿ çőĂå ŢïijŇè£ŹæăůåĘŹïijŽ

i = 5
def f():

print(i)

def g():
print(i)

(continues on next page)

3.53. 53 nonlocalçŤĺäžŐåĘĚåţŇåĞ¡æŢřäÿ 26
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pass

f()
g()

fåŠŇgäÿd’äÿłåĞ¡æŢřéČ¡èČ¡åĚśäžńåŔŸéĞŔiïijŇçĺŃåžŔæšąæIJL’æŁěéŤŹïijŇæL’ĂäżěäżŰäżňä¿İçĎűäÿ æŸŐçŹ¡äÿžäżĂäźĹèęĄçŤĺglobal.

ä¡ĘæŸŕïijŇåęĆæd̄IJæĹŚæČşèęĄæIJL’äÿłåĞ¡æŢřåŕźiéĂŠåćd̄ïijŇè£ŹæăůïijŽ

def h():
i += 1

h()

æ d’æŮűæL’ğèąŇçĺŃåžŔïijŇbang, åĞžéŤŹäžĘïijĄ æŁŻåĞžåijĆåÿÿïijŽUnboundLocalErrorïijŇåŐ§æİěçijŰèŕŚåŹĺåIJĺèğčéĞŁi+=1æŮűäijŽæŁŁièğčæd̄ŘäÿžåĞ¡æŢřh()åĘĚçŽĎåśĂéČĺåŔŸéĞŔïijŇå¿ĹæŸ¿çĎűåIJĺæ d’åĞ¡æŢřåĘĚïijŇçijŰèŕŚåŹĺæL’¿äÿ åĹřåŕźåŔŸéĞŔiçŽĎåőŽäźL’ïijŇæL’ĂäżěäijŽæŁěéŤŹãĂĆ

globalåřśæŸŕäÿžèğčåĘşæ d’éŮőéćŸèĂŇèćńæŔŘåĞžïijŇåIJĺåĞ¡æŢřhåĘĚïijŇæŸ¿çd’žåIJřåŚŁèŕL’çijŰèŕŚåŹĺiäÿžåĚĺåśĂåŔŸéĞŔïijŇçĎűåŘŐçijŰèŕŚåŹĺäijŽåIJĺåĞ¡æŢřåd’ŰéİćåŕżæL’¿içŽĎåőŽäźL’ïijŇæL’ğèąŇåőŇi+=1åŘŐïijŇiè£ŸäÿžåĚĺåśĂåŔŸéĞŔïijŇåĂijåŁă1ïijŽ

i = 0
def h():

global i
i += 1

h()
print(i)

3.55 55 éŞ¿åijŔæŕŤè¿Č

i = 3
print(1 < i < 3) # False
print(1 < i <= 3) # True

3.56 56 äÿ çŤĺelseåŠŇifåőd̄çŐřèőąçőŮåŹĺ

from operator import *

def calculator(a, b, k):
return {

'+': add,
'-': sub,
'*': mul,
'/': truediv,
'**': pow

}[k](a, b)
(continues on next page)
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calculator(1, 2, '+') # 3
calculator(3, 4, '**') # 81

3.57 57 éŞ¿åijŔæŞ ä¡IJ

from operator import (add, sub)

def add_or_sub(a, b, oper):
return (add if oper == '+' else sub)(a, b)

add_or_sub(1, 2, '-') # -1

3.58 58 äžd’æ ćäÿd’åĚČçt’ă

def swap(a, b):
return b, a

print(swap(1, 0)) # (0,1)

3.59 59 åŐżæIJĂæśĆåźşåİĞ

def score_mean(lst):
lst.sort()
lst2=lst[1:(len(lst)-1)]
return round((sum(lst2)/len(lst2)),1)

lst=[9.1, 9.0,8.1, 9.7, 19,8.2, 8.6,9.8]
score_mean(lst) # 9.1

3.60 60 æL’Şå ř99äźŸæşŢèąĺ

æL’Şå řåĞžåęĆäÿŃæăijåijŔçŽĎäźŸæşŢèąĺ
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1*1=1
1*2=2 2*2=4
1*3=3 2*3=6 3*3=9
1*4=4 2*4=8 3*4=12 4*4=16
1*5=5 2*5=10 3*5=15 4*5=20 5*5=25
1*6=6 2*6=12 3*6=18 4*6=24 5*6=30 6*6=36
1*7=7 2*7=14 3*7=21 4*7=28 5*7=35 6*7=42 7*7=49
1*8=8 2*8=16 3*8=24 4*8=32 5*8=40 6*8=48 7*8=56 8*8=64
1*9=9 2*9=18 3*9=27 4*9=36 5*9=45 6*9=54 7*9=63 8*9=72
→˓9*9=81

äÿĂåĚśæIJL’10 èąŇïijŇçňňièąŇçŽĎçňňjåĹŮç L’äžŐïijŽj*iïijŇ

åĚűäÿ ,

iåŔŰåĂijèŇČåŻt’ïijŽ1<=i<=9

jåŔŰåĂijèŇČåŻt’ïijŽ1<=j<=i

æăźæ őä¿Ńå ŘǻLĘæd̄ŘçŽĎèŕ èĺĂæŔŔè£řïijŇè¡ňåŇŰäÿžåęĆäÿŃäżčçăĄïijŽ

for i in range(1,10):
...: for j in range(1,i+1):
...: print('%d*%d=%d'%(j,i,j*i),end="\t")
...: print()

3.61 61 åĚĺåśŢåijĂ

åŕźäžŐåęĆäÿŃæŢřçżĎïijŽ

[[[1,2,3],[4,5]]]

åęĆä¡ŢåőŇåĚĺåśŢåijĂæĹŘäÿĂçżt’çŽĎãĂĆè£ŹäÿłåřŔä¿Ńå Řåőd̄çŐřçŽĎflattenæŸŕéĂŠå¡ŠçL’ĹïijŇäÿd’äÿłåŔĆæŢřåĹĘåĹńèąĺçd’žåÿęåśŢåijĂçŽĎæŢřçżĎïijŇè¿ŞåĞžæŢřçżĎãĂĆ

from collections.abc import *

def flatten(lst, out_lst=None):
if out_lst is None:

out_lst = []
for i in lst:

if isinstance(i, Iterable): # ǻLd’æŰ iæŸŕåŘęåŔŕè£ äżč
flatten(i, out_lst) # åř¿æŢřéĂŠå¡Š

else:
out_lst.append(i) # äžğçŤ§çżŞæd̄IJ

return out_lst

èřČçŤĺflatten:
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print(flatten([[1,2,3],[4,5]]))
print(flatten([[1,2,3],[4,5]], [6,7]))
print(flatten([[[1,2,3],[4,5,6]]]))
# çżŞæd̄IJïijŽ
[1, 2, 3, 4, 5]
[6, 7, 1, 2, 3, 4, 5]
[1, 2, 3, 4, 5, 6]

numpyéĞŇçŽĎflattenäÿŐäÿŁéİćçŽĎåĞ¡æŢřåőd̄çŐřæIJL’äžŻå¿őåęŹçŽĎäÿ åŘŇïijŽ

import numpy
b = numpy.array([[1,2,3],[4,5]])
b.flatten()
array([list([1, 2, 3]), list([4, 5])], dtype=object)

3.62 62 åĹŮèąĺç L’åĹĘ

from math import ceil

def divide(lst, size):
if size <= 0:

return [lst]
return [lst[i * size:(i+1)*size] for i in range(0,

→˓ceil(len(lst) / size))]

r = divide([1, 3, 5, 7, 9], 2)
print(r) # [[1, 3], [5, 7], [9]]

r = divide([1, 3, 5, 7, 9], 0)
print(r) # [[1, 3, 5, 7, 9]]

r = divide([1, 3, 5, 7, 9], -3)
print(r) # [[1, 3, 5, 7, 9]]

3.63 63 åĹŮèąĺåŐŃçijl’

def filter_false(lst):
return list(filter(bool, lst))

r = filter_false([None, 0, False, '', [], 'ok', [1, 2]])
print(r) # ['ok', [1, 2]]
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3.64 64 æŻt’éŢ£åĹŮèąĺ

def max_length(*lst):
return max(*lst, key=lambda v: len(v))

r = max_length([1, 2, 3], [4, 5, 6, 7], [8])
print(f'æŻt’éŢ£çŽĎǻLŮèąĺæŸŕ{r}') # [4, 5, 6, 7]

r = max_length([1, 2, 3], [4, 5, 6, 7], [8, 9])
print(f'æŻt’éŢ£çŽĎǻLŮèąĺæŸŕ{r}') # [4, 5, 6, 7]

3.65 65 æśĆäijŮæŢř

def top1(lst):
return max(lst, default='ǻLŮèąĺäÿžçl’ž', key=lambda v: lst.

→˓count(v))

lst = [1, 3, 3, 2, 1, 1, 2]
r = top1(lst)
print(f'{lst}äÿ åĞžçŐřæňąæŢřæIJĂåd’ŽçŽĎåĚČçt’ăäÿž:{r}') # [1, 3, 3,
→˓2, 1, 1, 2]äÿ åĞžçŐřæňąæŢřæIJĂåd’ŽçŽĎåĚČçt’ăäÿž:1

3.66 66 åd’ŽèąĺäźŃæIJĂ

def max_lists(*lst):
return max(max(*lst, key=lambda v: max(v)))

r = max_lists([1, 2, 3], [6, 7, 8], [4, 5])
print(r) # 8

3.67 67 åĹŮèąĺæ§ěéĞ

def has_duplicates(lst):
return len(lst) == len(set(lst))

x = [1, 1, 2, 2, 3, 2, 3, 4, 5, 6]
y = [1, 2, 3, 4, 5]
has_duplicates(x) # False
has_duplicates(y) # True
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3.68 68 åĹŮèąĺåŔ è¡ň

def reverse(lst):
return lst[::-1]

r = reverse([1, -2, 3, 4, 1, 2])
print(r) # [2, 1, 4, 3, -2, 1]

3.69 69 æţőçĆźæŢřç L’åůőæŢřåĹŮ

def rang(start, stop, n):
start,stop,n = float('%.2f' % start), float('%.2f' % stop),int('

→˓%.d' % n)
step = (stop-start)/n
lst = [start]
while n > 0:

start,n = start+step,n-1
lst.append(round((start), 2))

return lst

rang(1, 8, 10) # [1.0, 1.7, 2.4, 3.1, 3.8, 4.5, 5.2, 5.9, 6.6, 7.3,
→˓8.0]

3.70 70 æŇL’æİąäżűåĹĘçżĎ

def bif_by(lst, f):
return [ [x for x in lst if f(x)],[x for x in lst if not f(x)]]

records = [25,89,31,34]
bif_by(records, lambda x: x<80) # [[25, 31, 34], [89]]

3.71 71 mapåőd̄çŐřåŘŚéĞŔè£ŘçőŮ

#åd’ŽåžŔǻLŮè£ŘçőŮåĞ¡æŢřâĂŤmap(function,iterabel,iterable2)
lst1=[1,2,3,4,5,6]
lst2=[3,4,5,6,3,2]
list(map(lambda x,y:x*y+1,lst1,lst2))
### [4, 9, 16, 25, 16, 13]
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3.72 72 åĂijæIJĂåd’ğçŽĎå ŮåĚÿ

def max_pairs(dic):
if len(dic) == 0:

return dic
max_val = max(map(lambda v: v[1], dic.items()))
return [item for item in dic.items() if item[1] == max_val]

r = max_pairs({'a': -10, 'b': 5, 'c': 3, 'd': 5})
print(r) # [('b', 5), ('d', 5)]

3.73 73 åŘĹåźűäÿd’äÿłå ŮåĚÿ

def merge_dict(dic1, dic2):
return {**dic1, **dic2} # python3.

→˓5åŘŐæŤŕæŇĄçŽĎäÿĂèąŇäżčçăĄåőd̄çŐřåŘ́Låźűå ŮåĚÿ

merge_dict({'a': 1, 'b': 2}, {'c': 3}) # {'a': 1, 'b': 2, 'c': 3}

3.74 74 topnå ŮåĚÿ

from heapq import nlargest

# è£ŤåŻd̄å ŮåĚÿdåL’ näÿłæIJĂåd’ğåĂijåŕźåžŤçŽĎéŤő

def topn_dict(d, n):
return nlargest(n, d, key=lambda k: d[k])

topn_dict({'a': 10, 'b': 8, 'c': 9, 'd': 10}, 3) # ['a', 'd', 'c']

3.75 75 åijĆä¡ èŕ

from collections import Counter

# æčĂæ§ěäÿd’äÿłå ŮçňęäÿšæŸŕåŘę
→˓çŻÿåŘŇå Ůæŕ åijĆåžŔèŕ ïijŇçőĂçğřïijŽäžŠäÿžåŔŸä¡ èŕ

def anagram(str1, str2):
return Counter(str1) == Counter(str2)

(continues on next page)
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anagram('eleven+two', 'twelve+one') # True
→˓è£ŹæŸŕäÿĂåŕźçěd̄åŹĺçŽĎåŔŸä¡ èŕ
anagram('eleven', 'twelve') # False

3.76 76 éĂżè¿ŚäÿŁåŘĹåźűå ŮåĚÿ

(1) äÿd’çğ åŘĹåźűå ŮåĚÿæŰźæşŢ
è£ŹæŸŕäÿĂèĹňçŽĎå ŮåĚÿåŘĹåźűåĘŹæşŢ

dic1 = {'x': 1, 'y': 2 }
dic2 = {'y': 3, 'z': 4 }
merged1 = {**dic1, **dic2} # {'x': 1, 'y': 3, 'z': 4}

ä£őæŤźmerged[âĂŸxâĂŹ]=10ïijŇdic1äÿ çŽĎxåĂijäÿ åŔŸïijŇmergedæŸŕéĞ æŰřçŤ§æĹŘçŽĎäÿĂäÿłæŰřå ŮåĚÿãĂĆ

ä¡ĘæŸŕïijŇChainMapå t’äÿ åŘŇïijŇåőČåIJĺåĘĚéČĺåĹŻåżžäžĘäÿĂäÿłåőźçžşè£ŹäžŻå ŮåĚÿçŽĎåĹŮèąĺãĂĆåŻăæ d’ä¡£çŤĺChainMapåŘĹåźűå ŮåĚÿïijŇä£őæŤźmerged[âĂŸxâĂŹ]=10åŘŐïijŇdic1äÿ çŽĎxåĂijæŤźåŔŸïijŇåęĆäÿŃæL’Ăçd’žïijŽ

from collections import ChainMap
merged2 = ChainMap(dic1,dic2)
print(merged2) # ChainMap({'x': 1, 'y': 2}, {'y': 3, 'z': 4})

3.77 77 åŚ¡åŘ åĚČçżĎæŔŘéńŸåŔŕèŕżæĂğ

from collections import namedtuple
Point = namedtuple('Point', ['x', 'y', 'z']) #
→˓åőŽäźL’åŘ å ŮäÿžPointçŽĎåĚČçěŰïijŇå Ůæőţåśd̄æĂğæIJL’x,y,z
lst = [Point(1.5, 2, 3.0), Point(-0.3, -1.0, 2.1), Point(1.3, 2.8, -
→˓2.5)]
print(lst[0].y - lst[1].y)

ä¡£çŤĺåŚ¡åŘ åĚČçżĎåĘŹåĞžæİěçŽĎäżčçăĄåŔŕèŕżæĂğæŻt’åě¡ïijŇåřd’åĚűåd’ĎçŘĘäÿŁçŹ¿äÿŁå Čäÿłåśd̄æĂğæŮűä¡IJçŤĺæŻt’åŁăåĞÿæŸ¿ãĂĆ

3.78 78 æăůæIJňæŁ¡æăů

ä¡£çŤĺsampleæŁ¡æăůïijŇåęĆäÿŃä¿Ńå ŘäżŐ100äÿłæăůæIJňäÿ éŽŔæIJžæŁ¡æăů10äÿłãĂĆ

from random import randint,sample
lst = [randint(0,50) for _ in range(100)]
print(lst[:5])# [38, 19, 11, 3, 6]
lst_sample = sample(lst,10)
print(lst_sample) # [33, 40, 35, 49, 24, 15, 48, 29, 37, 24]
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3.79 79 éĞ æt’ŮæŢřæ őéŻĘ

ä¡£çŤĺshuffleçŤĺæİěéĞ æt’ŮæŢřæ őéŻĘïijŇåĂijå¿ŮæşĺæĎŔ‘‘shuffle‘‘æŸŕåŕźlståřśåIJř(in
place)æt’ŮçL’ŇïijŇèŁĆçIJĄå ŸåĆĺçl’žéŮt’

from random import shuffle
lst = [randint(0,50) for _ in range(100)]
shuffle(lst)
print(lst[:5]) # [50, 3, 48, 1, 26]

3.80 80 10äÿłåİĞåŇĂåĹĘåÿČçŽĎåİŘæăĞçĆź

randomæĺąåİŮäÿ çŽĎuniform(a,b)çŤ§æĹŘ[a,b)åĘĚçŽĎäÿĂäÿłéŽŔæIJžæŢřïijŇåęĆäÿŃçŤ§æĹŘ10äÿłåİĞåŇĂåĹĘåÿČçŽĎäžŇçżt’åİŘæăĞçĆź

from random import uniform
In [1]: [(uniform(0,10),uniform(0,10)) for _ in range(10)]
Out[1]:
[(9.244361194237328, 7.684326645514235),
(8.129267671737324, 9.988395854203773),
(9.505278771040661, 2.8650440524834107),
(3.84320100484284, 1.7687190176304601),
(6.095385729409376, 2.377133802224657),
(8.522913365698605, 3.2395995841267844),
(8.827829601859406, 3.9298809217233766),
(1.4749644859469302, 8.038753079253127),
(9.005430657826324, 7.58011186920019),
(8.700789540392917, 1.2217577293254112)]

3.81 81 10äÿłéńŸæŰŕåĹĘåÿČçŽĎåİŘæăĞçĆź

randomæĺąåİŮäÿ çŽĎgauss(u,sigma)çŤ§æĹŘåİĞåĂijäÿžu,
æăĞåĞĘåůőäÿžsigmaçŽĎæżąèűşéńŸæŰŕåĹĘåÿČçŽĎåĂijïijŇåęĆäÿŃçŤ§æĹŘ10äÿłäžŇçżt’åİŘæăĞçĆźïijŇæăůæIJňèŕŕåůő(y-
2*x-1)æżąèűşåİĞåĂijäÿž0ïijŇæăĞåĞĘåůőäÿž1çŽĎéńŸæŰŕåĹĘåÿČïijŽ

from random import gauss
x = range(10)
y = [2*xi+1+gauss(0,1) for xi in x]
points = list(zip(x,y))
### 10äÿłäžŇçżt’çĆźïijŽ
[(0, -0.86789025305992),
(1, 4.738439437453464),
(2, 5.190278040856102),
(3, 8.05270893133576),
(4, 9.979481700775292),

(continues on next page)
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(5, 11.960781766216384),
(6, 13.025427054303737),
(7, 14.02384035204836),
(8, 15.33755823101161),
(9, 17.565074449028497)]

3.82 82 chainéńŸæŢĹäÿšèĄŤåd’ŽäÿłåőźåŹĺåŕźèśą

chainåĞ¡æŢřäÿšèĄŤaåŠŇbïijŇåĚijéą¿åĘĚå ŸæŢĹçŐĞåŘŇæŮűåĘŹæşŢæŻt’åŁăäijŸéŻĚãĂĆ

from itertools import chain
a = [1,3,5,0]
b = (2,4,6)

for i in chain(a,b):
print(i)

### çżŞæd̄IJ
1
3
5
0
2
4
6

3.83 83 æŞ ä¡IJåĞ¡æŢřåŕźèśą

In [31]: def f():
...: print('i\'m f')
...:

In [32]: def g():
...: print('i\'m g')
...:

In [33]: [f,g][1]()
i'm g

åĹŻåżžåĞ¡æŢřåŕźèśąçŽĎlistïijŇæăźæ őæČşèęĄèřČçŤĺçŽĎindexïijŇæŰźä¿£çż§äÿĂèřČçŤĺãĂĆ
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3.84 84 çŤ§æĹŘéĂĘåžŔåžŔåĹŮ

list(range(10,-1,-1)) # [10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 0]

çňňäÿL’äÿłåŔĆæŢřäÿžèt’§æŮűïijŇèąĺçd’žäżŐçňňäÿĂäÿłåŔĆæŢřåijĂåğŃéĂŠåĞŔïijŇçżĹæ ćåĹřçňňäžŇäÿłåŔĆæŢř(äÿ åŇĚæŃňæ d’è¿źçŢŇ)

3.85 85 åĞ¡æŢřçŽĎäžŤçśżåŔĆæŢřä¡£çŤĺä¿Ńå Ř

pythonäžŤçśżåŔĆæŢřïijŽä¡ ç¡őåŔĆæŢřïijŇåĚşéŤőå ŮåŔĆæŢřïijŇéżŸèőd’åŔĆæŢřïijŇåŔŕåŔŸä¡ ç¡őæĹŰåĚşéŤőå ŮåŔĆæŢřçŽĎä¡£çŤĺãĂĆ

def f(a,*b,c=10,**d):
print(f'a:{a},b:{b},c:{c},d:{d}')

éżŸèőd’åŔĆæŢř‘‘c‘‘äÿ èČ¡ä¡ äžŐåŔŕåŔŸåĚşéŤőå ŮåŔĆæŢř‘‘d‘‘åŘŐ.

èřČçŤĺf:

In [10]: f(1,2,5,width=10,height=20)
a:1,b:(2, 5),c:10,d:{'width': 10, 'height': 20}

åŔŕåŔŸä¡ ç¡őåŔĆæŢřbåőd̄åŔĆåŘŐèćńèğčæd̄ŘäÿžåĚČçżĎ(2,
5);èĂŇcåŔŰå¿ŮéżŸèőd’åĂij10; dèćńèğčæd̄Řäÿžå ŮåĚÿ.

åĘ æňąèřČçŤĺf:

In [11]: f(a=1,c=12)
a:1,b:(),c:12,d:{}

a=1äijăåĚěæŮűaåřśæŸŕåĚşéŤőå ŮåŔĆæŢřïijŇb,déČ¡æIJłäijăåĂijïijŇcèćńäijăåĚě12ïijŇèĂŇéİd̄éżŸèőd’åĂijãĂĆ

æşĺæĎŔèğĆåŕ§åŔĆæŢřa, æŮćåŔŕäżěf(1),äź§åŔŕäżěf(a=1)
åĚűåŔŕèŕżæĂğæŕŤçňňäÿĂçğ æŻt’åě¡ïijŇåżžèőőä¡£çŤĺf(a=1)ãĂĆåęĆæd̄IJèęĄåijžåĹűä¡£çŤĺf(a=1)ïijŇéIJĂèęĄåIJĺåL’ éİćæůżåŁăäÿĂäÿłæŸ§åŔů:

def f(*,a,*b):
print(f'a:{a},b:{b}')

æ d’æŮűf(1)èřČçŤĺïijŇåřĘäijŽæŁěéŤŹïijŽTypeError: f() takes 0
positional arguments but 1 was given

åŔłèČ¡f(a=1)æL’ èČ¡OK.

èŕt’æŸŐåL’ éİćçŽĎ*åŔŚæŇěä¡IJçŤĺïijŇåőČåŔŸäÿžåŔłèČ¡äijăåĚěåĚşéŤőå ŮåŔĆæŢřïijŇéĆčäźĹåęĆä¡Ţæ§ěçIJŃè£ŹäÿłåŔĆæŢřçŽĎçśżåd̄ŃåŚćïij§åĂ§åŁl’pythonçŽĎinspectæĺąåİŮïijŽ

In [22]: for name,val in signature(f).parameters.items():
...: print(name,val.kind)
...:

a KEYWORD_ONLY
b VAR_KEYWORD
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åŔŕçIJŃåĹřåŔĆæŢřaçŽĎçśżåd̄ŃäÿžKEYWORD_ONLYïijŇäź§åřśæŸŕäżĚäżĚäÿžåĚşéŤőå ŮåŔĆæŢřãĂĆ

ä¡ĘæŸŕïijŇåęĆæd̄IJfåőŽäźL’äÿžïijŽ

def f(a,*b):
print(f'a:{a},b:{b}')

æ§ěçIJŃåŔĆæŢřçśżåd̄ŃïijŽ

In [24]: for name,val in signature(f).parameters.items():
...: print(name,val.kind)
...:

a POSITIONAL_OR_KEYWORD
b VAR_POSITIONAL

åŔŕäżěçIJŃåĹřåŔĆæŢřaæŮćåŔŕäżěæŸŕä¡ ç¡őåŔĆæŢřäź§åŔŕæŸŕåĚşéŤőå ŮåŔĆæŢřãĂĆ

3.86 86 ä¡£çŤĺsliceåŕźèśą

çŤ§æĹŘåĚşäžŐèŻŃçşŢçŽĎåžŔåĹŮcake1ïijŽ

In [1]: cake1 = list(range(5,0,-1))

In [2]: b = cake1[1:10:2]

In [3]: b
Out[3]: [4, 2]

In [4]: cake1
Out[4]: [5, 4, 3, 2, 1]

åĘ çŤ§æĹŘäÿĂäÿłåžŔåĹŮïijŽ

In [5]: from random import randint
...: cake2 = [randint(1,100) for _ in range(100)]
...: # åŘŇæăůäżěéŮt’éŽŤäÿž2ǻLĞåL’ 10äÿłåĚČçt’ăïijŇå¿ŮǻLřǻLĞçL’Ğd
...: d = cake2[1:10:2]

In [6]: d
Out[6]: [75, 33, 63, 93, 15]

ä¡ăçIJŃïijŇæĹŚäżňä¡£çŤĺåŘŇäÿĂçğ åĹĞæşŢïijŇåĹĘåĹńåĹĞåijĂäÿd’äÿłèŻŃçşŢcake1,cake2.
åŘŐæİěåŔŚçŐřè£Źçğ åĹĞæşŢæd̄ĄäÿžçżŔåĚÿïijŇåŔĹæŃ£åőČåŐżåĹĞæŻt’åd’ŽçŽĎåőźåŹĺåŕźèśąãĂĆ

éĆčäźĹïijŇäÿžäżĂäźĹäÿ æŁŁè£Źçğ åĹĞæşŢåřĄèčĚäÿžäÿĂäÿłåŕźèśąåŚćïij§äžŐæŸŕåřśæIJL’äžĘsliceåŕźèśąãĂĆ

åőŽäźL’sliceåŕźèśąæd̄ĄäÿžçőĂå ŢïijŇåęĆæŁŁäÿŁéİćçŽĎåĹĞæşŢåőŽäźL’æĹŘsliceåŕźèśąïijŽ

perfect_cake_slice_way = slice(1,10,2)
#åŐżǻLĞcake1
cake1_slice = cake1[perfect_cake_slice_way]

(continues on next page)
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cake2_slice = cake2[perfect_cake_slice_way]

In [11]: cake1_slice
Out[11]: [4, 2]

In [12]: cake2_slice
Out[12]: [75, 33, 63, 93, 15]

äÿŐäÿŁéİćçŽĎçżŞæd̄IJäÿĂèĞt’ãĂĆ

åŕźäžŐéĂĘåŘŚåžŔåĹŮåĹĞçL’ĞïijŇsliceåŕźèśąäÿĂæăůåŔŕèąŇïijŽ

a = [1,3,5,7,9,0,3,5,7]
a_ = a[5:1:-1]

named_slice = slice(5,1,-1)
a_slice = a[named_slice]

In [14]: a_
Out[14]: [0, 9, 7, 5]

In [15]: a_slice
Out[15]: [0, 9, 7, 5]

éćŚçźĄä¡£çŤĺåŘŇäÿĂåĹĞçL’ĞçŽĎæŞ ä¡IJåŔŕä¡£çŤĺsliceåŕźèśąæŁ¡åĞžæİěïijŇåd’ çŤĺçŽĎåŘŇæŮűè£ŸèČ¡æŔŘéńŸäżčçăĄåŔŕèŕżæĂğãĂĆ
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CHAPTER 4

äžŇãĂĄPythonå ŮçňęäÿšåŠŇæ čåĹŹ

å ŮçňęäÿšæŮăæL’Ăäÿ åIJĺïijŇå ŮçňęäÿšçŽĎåd’ĎçŘĘäź§æŸŕæIJĂåÿÿèğĄçŽĎæŞ ä¡IJãĂĆæIJňçńăèŁĆåřĘæĂżçżŞåŠŇå Ůçňęäÿšåd’ĎçŘĘçŻÿåĚşçŽĎäÿĂåĹĞæŞ ä¡IJãĂĆäÿżèęĄåŇĚæŃňå§žæIJňçŽĎå ŮçňęäÿšæŞ ä¡IJïijŻéńŸçžğå ŮçňęäÿšæŞ ä¡IJäźŃæ čåĹŹãĂĆçŻőåL’ åĚśæIJL’20äÿłåřŔä¿Ńå Ř

4.1 1 åŔ è¡ňå Ůçňęäÿš

st="python"
#æŰźæşŢ1
''.join(reversed(st))
#æŰźæşŢ2
st[::-1]

4.2 2 å ŮçňęäÿšåĹĞçL’ĞæŞ ä¡IJ

å ŮçňęäÿšǻLĞçL’ĞæŞ ä¡IJâĂŤâĂŤæ§ěæL’¿æŻ£æ ć3ǽLŰ5çŽĎåĂ æŢř
In [1]:[str("java"[i%3*4:]+"python"[i%5*6:] or i) for i in range(1,
→˓15)]
OUT[1]:['1',
'2',
'java',
'4',
'python',
'java',
'7',
'8',
'java',
'python',

(continues on next page)
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(continued from previous page)

'11',
'java',
'13',
'14']

4.3 3 joinäÿšèĄŤå Ůçňęäÿš

In [4]: mystr = ['1',
...: '2',
...: 'java',
...: '4',
...: 'python',
...: 'java',
...: '7',
...: '8',
...: 'java',
...: 'python',
...: '11',
...: 'java',
...: '13',
...: '14']

In [5]: ','.join(mystr) #çŤĺéĂŮåŔůè£d̄æŐěå Ůçňęäÿš
Out[5]: '1,2,java,4,python,java,7,8,java,python,11,java,13,14'

4.4 4 å ŮçňęäÿšçŽĎå ŮèŁĆéŢ£åžę

def str_byte_len(mystr):
return (len(mystr.encode('utf-8')))

str_byte_len('i love python') # 13(äÿłå ŮèŁĆ)
str_byte_len('å Ůçňę') # 6(äÿłå ŮèŁĆ)

äżěäÿŃæŸŕæ čåĹŹéČĺåĹĘ

import re

4.5 5 æ§ěæL’¿çňňäÿĂäÿłåŇźéĚ äÿš
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s = 'i love python very much'
pat = 'python'
r = re.search(pat,s)
print(r.span()) #(7,13)

4.6 6 æ§ěæL’¿æL’ĂæIJL’1çŽĎçt’ćåijŢ

s = 'åśśäÿIJçIJĄæ¡ åİŁåÿĆéİŠåůd̄çňň1äÿ å ęéńŸäÿL’1çŔ '
pat = '1'
r = re.finditer(pat,s)
for i in r:

print(i)

# <re.Match object; span=(9, 10), match='1'>
# <re.Match object; span=(14, 15), match='1'>

4.7 7 \d åŇźéĚ æŢřå Ů[0-9]

findallæL’¿åĞžåĚĺéČĺä¡ ç¡őçŽĎæL’ĂæIJL’åŇźéĚ

s = 'äÿĂåĚś20èąŇäżčçăĄè£ŘèąŇæŮűéŮt’13.59s'
pat = r'\d+' #
→˓+èąĺçd’žåŇźéĚ æŢřå Ů(\dèąĺçd’žæŢřå ŮçŽĎéĂŽçŤĺå Ůçňę)1æňąǽLŰåd’Žæňą
r = re.findall(pat,s)
print(r)
# ['20', '13', '59']

4.8 8 åŇźéĚ æţőçĆźæŢřåŠŇæŢt’æŢř

?èąĺçd’žåL’ äÿĂäÿłå ŮçňęåŇźéĚ 0æĹŰ1æňą

s = 'äÿĂåĚś20èąŇäżčçăĄè£ŘèąŇæŮűéŮt’13.59s'
pat = r'\d+\.?\d+' # ?èąĺçd’žåŇźéĚ åřŔæŢřçĆź(\.
→˓)0æňąǽLŰ1æňąïijŇè£Źçğ åĘŹæşŢæIJL’äÿłåřŔbugïijŇäÿ èČ¡åŇźéĚ ǻLřäÿłä¡ æŢřçŽĎæŢt’æŢř
r = re.findall(pat,s)
print(r)
# ['20', '13.59']

# æŻt’åě¡çŽĎåĘŹæşŢïijŽ
pat = r'\d+\.\d+|\d+' # A|BïijŇåŇźéĚ Aåd’śèt’ěæL’ åŇźéĚ B
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4.9 9 ^åŇźéĚ å ŮçňęäÿšçŽĎåijĂåd’t’

s = 'This module provides regular expression matching operations
→˓similar to those found in Perl'
pat = r'^[emrt]' # æ§ěæL’¿äżěå Ůçňęe,m,rǽLŰtåijĂåğŃçŽĎå Ůçňęäÿš
r = re.findall(pat,s)
print(r)
# [],
→˓åŻăäÿžå ŮçňęäÿšçŽĎåijĂåd’t’æŸŕå Ůçňę`T`ïijŇäÿ åIJĺemrtåŇźéĚ èŇČåŻt’åĘĚïijŇæL’Ăäżěè£ŤåŻd̄äÿžçl’ž
IN [11]: s2 = 'email for me is guozhennianhua@163.com'
re.findall('^[emrt].*',s2)# åŇźéĚ äżěe,m,r,
→˓tåijĂåğŃçŽĎå ŮçňęäÿšïijŇåŘŐéİćæŸŕåd’ŽäÿłäżżæĎŔå Ůçňę
Out[11]: ['email for me is guozhennianhua@163.com']

4.10 10 re.I å£¡çŢěåd’ğåřŔåĘŹ

s = 'That'
pat = r't'
r = re.findall(pat,s,re.I)
In [22]: r
Out[22]: ['T', 't']

4.11 11 çŘĘèğčcompileçŽĎä¡IJçŤĺ

åęĆæd̄IJèęĄåĄŽå¿Ĺåd’ŽæňąåŇźéĚ ïijŇåŔŕäżěåĚĹçijŰèŕŚåŇźéĚ äÿšïijŽ

import re
pat = re.compile('\W+') # \W åŇźéĚ äÿ æŸŕæŢřå ŮåŠŇå Ůæŕ çŽĎå Ůçňę
has_special_chars = pat.search('ed#2@edc')
if has_special_chars:

print(f'str contains special characters:{has_special_chars.
→˓group(0)}')

###è¿ŞåĞžçżŞæd̄IJ:
# str contains special characters:#

### åĘ æňąä¡£çŤĺpatæ čǻLŹçijŰèŕŚåŕźèśą åĄŽåŇźéĚ
again_pattern = pat.findall('guozhennianhua@163.com')
if '@' in again_pattern:

print('possibly it is an email')
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4.12 12 ä¡£çŤĺ()æ ŢèŐůå Ţèŕ ïijŇäÿ æČşåÿęçl’žæăij

ä¡£çŤĺ()æ ŢèŐů

s = 'This module provides regular expression matching operations
→˓similar to those found in Perl'
pat = r'\s([a-zA-Z]+)'
r = re.findall(pat,s)
print(r) #['module', 'provides', 'regular', 'expression', 'matching
→˓', 'operations', 'similar', 'to', 'those', 'found', 'in', 'Perl']

çIJŃåĹřæŔŘåŔŰå Ţèŕ äÿ æIJłåŇĚæŃňçňňäÿĂäÿłå Ţèŕ ïijŇä¡£çŤĺ?
èąĺçd’žåL’ éİćå ŮçňęåĞžçŐř0æňąæĹŰ1æňąïijŇä¡ĘæŸŕæ d’å Ůçňęè£ŸæIJL’èąĺçd’žèt’łå£ČæĹŰéİd̄èt’łå£ČåŇźéĚ åŘńäźL’ïijŇä¡£çŤĺæŮűèęĄèřĺæĚŐãĂĆ

s = 'This module provides regular expression matching operations
→˓similar to those found in Perl'
pat = r'\s?([a-zA-Z]+)'
r = re.findall(pat,s)
print(r) #['This', 'module', 'provides', 'regular', 'expression',
→˓'matching', 'operations', 'similar', 'to', 'those', 'found', 'in',
→˓ 'Perl']

4.13 13 splitåĹĘåL’šå Ţèŕ

ä¡£çŤĺäżěäÿŁæŰźæşŢåĹĘåL’šå Ţèŕ äÿ æŸŕçőĂæt’ĄçŽĎïijŇäżĚäżĚæŸŕäÿžäžĘæijŤçd’žãĂĆåĹĘåL’šå Ţèŕ æIJĂçőĂå Ţè£ŸæŸŕä¡£çŤĺsplitåĞ¡æŢřãĂĆ

s = 'This module provides regular expression matching operations
→˓similar to those found in Perl'
pat = r'\s+'
r = re.split(pat,s)
print(r) # ['This', 'module', 'provides', 'regular', 'expression',
→˓'matching', 'operations', 'similar', 'to', 'those', 'found', 'in',
→˓ 'Perl']

### äÿŁéİćè£ŹåŔěèŕİäź§åŔŕçŻt’æŐěä¡£çŤĺstrèĞłåÿęçŽĎsplitåĞ¡æŢřïijŽ
s.split(' ') #ä¡£çŤĺçl’žæăijǻLĘéŽŤ

###
→˓ä¡ĘæŸŕïijŇåŕźäžŐéčŐæăijçňęæŻt’åŁăåd’ æİĆçŽĎæČĚåĘţïijŇsplitæŮăèČ¡äÿžåŁŻïijŇåŔłèČ¡ä¡£çŤĺæ čǻLŹ

s = 'This,,, module ; \t provides|| regular ; '
words = re.split('[,\s;|]+',s)
→˓#è£ŹæăůǻLĘéŽŤåĞžæİěïijŇæIJĂåŘŐäijŽæIJL’äÿĂäÿłçl’žå Ůçňęäÿš
words = [i for i in words if len(i)>0]
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4.14 14 matchäżŐå ŮçňęäÿšåijĂåğŃä¡ ç¡őåŇźéĚ

æşĺæĎŔmatch,searchç L’çŽĎäÿ åŘŇïijŽ
1) matchåĞ¡æŢř

import re
### match
mystr = 'This'
pat = re.compile('hi')
pat.match(mystr) # None
pat.match(mystr,1) # äżŐä¡ ç¡ő1åd’ĎåijĂåğŃåŇźéĚ
Out[90]: <re.Match object; span=(1, 3), match='hi'>

2) searchåĞ¡æŢř
searchæŸŕäżŐå ŮçňęäÿšçŽĎäżżæĎŔä¡ ç¡őåijĂåğŃåŇźéĚ

In [91]: mystr = 'This'
...: pat = re.compile('hi')
...: pat.search(mystr)

Out[91]: <re.Match object; span=(1, 3), match='hi'>

4.15 15 æŻ£æ ćåŇźéĚ çŽĎå Řäÿš

subåĞ¡æŢřåőd̄çŐřåŕźåŇźéĚ å ŘäÿšçŽĎæŻ£æ ć

content="hello 12345, hello 456321"
pat=re.compile(r'\d+') #èęĄæŻ£æ ćçŽĎéČĺǻLĘ
m=pat.sub("666",content)
print(m) # hello 666, hello 666

4.16 16 èt’łå£Čæ ŢèŐů

(.*)èąĺçd’žæ ŢèŐůäżżæĎŔåd’Žäÿłå ŮçňęïijŇåř¡åŔŕèČ¡åd’ŽçŽĎåŇźéĚ å Ůçňę

content='<h>ddedadsad</h><div>graph</div>bb<div>math</div>cc'
pat=re.compile(r"<div>(.*)</div>") #èt’łål’łæĺąåijŔ
m=pat.findall(content)
print(m) #åŇźéĚ çżŞæd̄IJäÿžïijŽ ['graph</div>bb<div>math']
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4.17 17 éİd̄èt’łå£Čæ ŢèŐů

äżĚæůżåŁăäÿĂäÿłéŮőåŔů(?)ïijŇå¿ŮåĹřçżŞæd̄IJåőŇåĚĺäÿ åŘŇïijŇè£ŹæŸŕéİd̄èt’łå£ČåŇźéĚ ïijŇéĂŽè£Ğè£Źäÿłä¿Ńå Řä¡ŞäijŽèt’łå£ČåŠŇéİd̄èt’łå£ČçŽĎåŇźéĚ çŽĎäÿ åŘŇãĂĆ

content='<h>ddedadsad</h><div>graph</div>bb<div>math</div>cc'
pat=re.compile(r"<div>(.*?)</div>")
m=pat.findall(content)
print(m) # ['graph', 'math']

éİd̄èt’łå£Čæ ŢèŐůïijŇèğĄåě¡åřśæŤűãĂĆ

4.18 18 åÿÿçŤĺåĚČå ŮçňęæĂżçżŞ

. åŇźéĚ äżżæĎŔå Ůçňę
^ åŇźéĚ å ŮçňęäÿšåijĂåğŃä¡ ç¡ő
$ åŇźéĚ å Ůçňęäÿšäÿ çżŞæİ§çŽĎä¡ ç¡ő

* åL’ éİćçŽĎåŐ§å ŘéĞ åd’ 0æňąãĂĄ1æňąãĂĄåd’Žæňą
? åL’ éİćçŽĎåŐ§å ŘéĞ åd’ 0æňąǽLŰèĂĚ1æňą
+ åL’ éİćçŽĎåŐ§å ŘéĞ åd’ 1æňąǽLŰåd’Žæňą
{n} åL’ éİćçŽĎåŐ§å ŘåĞžçŐřäžĘ n æňą
{n,} åL’ éİćçŽĎåŐ§å ŘèĞşåřŚåĞžçŐř n æňą
{n,m} åL’ éİćçŽĎåŐ§å ŘåĞžçŐřæňąæŢřäżŃäžŐ n-m äźŃéŮt’
( ) ǻLĘçżĎ,éIJĂèęĄè¿ŞåĞžçŽĎéČĺǻLĘ

4.19 19 åÿÿçŤĺéĂŽçŤĺå ŮçňęæĂżçżŞ

\s åŇźéĚ çl’žçŹ¡å Ůçňę
\w åŇźéĚ äżżæĎŔå Ůæŕ /æŢřå Ů/äÿŃǻLŠçž£
\W åŠŇåřŔåĘŹ w çŻÿåŔ ïijŇåŇźéĚ äżżæĎŔå Ůæŕ /æŢřå Ů/
→˓äÿŃǻLŠçž£äżěåd’ŰçŽĎå Ůçňę
\d åŇźéĚ å Ąè£ŻǻLűæŢřå Ů
\D åŇźéĚ éŹd’äžĘå Ąè£ŻǻLűæŢřäżěåd’ŰçŽĎåĂij
[0-9] åŇźéĚ äÿĂäÿł0-9äźŃéŮt’çŽĎæŢřå Ů
[a-z] åŇźéĚ åřŔåĘŹèŃśæŰĞå Ůæŕ
[A-Z] åŇźéĚ åd’ğåĘŹèŃśæŰĞå Ůæŕ

4.20 20 çĹňåŔŰçŹ¿åžęéęŰéąţæăĞéćŸ

import re
from urllib import request

#ḉLňèŹńḉLňåŔŰçŹ¿åžęéęŰéąţåĘĚåőź
(continues on next page)
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(continued from previous page)

data=request.urlopen("http://www.baidu.com/").read().decode()

#ǻLĘæd̄Řç¡Śéąţ,çąőåőŽæ čǻLŹèąĺè¿¿åijŔ
pat=r'<title>(.*?)</title>'

result=re.search(pat,data)
print(result) <re.Match object; span=(1358, 1382), match='<title>
→˓çŹ¿åžęäÿĂäÿŃïijŇä¡ăåřśç§ěéĄŞ</title>'>

result.group() # çŹ¿åžęäÿĂäÿŃïijŇä¡ăåřśç§ěéĄŞ

4.21 21 æL’źéĞŔè¡ňåŇŰäÿžél’ijåşřæăijåijŔ(Camel)

æŢřæ őåžŞå ŮæőţåŘ æL’źéĞŔè¡ňåŇŰäÿžél’ijåşřæăijåijŔ

åĹĘæd̄Řè£ĞçĺŃ

# çŤĺǻLřçŽĎæ čǻLŹäÿšèőšèğč
# \s æŇĞåŇźéĚ ïijŽ [ \t\n\r\f\v]
# A|BïijŽèąĺçd’žåŇźéĚ AäÿšǽLŰBäÿš
# re.sub(pattern, newchar, string):
#
→˓substitueäżčæŻ£ïijŇçŤĺnewcharå ŮçňęæŻ£äżčäÿŐpatternåŇźéĚ çŽĎå ŮçňęæL’ĂæIJL’.
→˓

# title(): è¡ňåŇŰäÿžåd’ğåĘŹïijŇä¿Ńå ŘïijŽ
# 'Hello world'.title() # 'Hello World'

# print(re.sub(r"\s|_|", "", "He llo_worl\td"))
s = re.sub(r"(\s|_|-)+", " ",

'some_database_field_name').title().replace(" ", "")
#çżŞæd̄IJïijŽ SomeDatabaseFieldName

#
→˓åŔŕäżěçIJŃǻLřæ d’æŮűçŽĎçňňäÿĂäÿłå Ůçňęäÿžåd’ğåĘŹïijŇéIJĂèęĄè¡ňåŇŰäÿžåřŔåĘŹ
s = s[0].lower()+s[1:] # æIJĂçż́LçżŞæd̄IJ

æŢt’çŘĘäżěäÿŁåĹĘæd̄Řå¿ŮåĹřåęĆäÿŃäżčçăĄïijŽ

import re
def camel(s):

s = re.sub(r"(\s|_|-)+", " ", s).title().replace(" ", "")
return s[0].lower() + s[1:]

# æL’źéĞŔè¡ňåŇŰ
(continues on next page)
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def batch_camel(slist):
return [camel(s) for s in slist]

æţŃèŕŢçżŞæd̄IJïijŽ

s = batch_camel(['student_id', 'student\tname', 'student-add'])
print(s)
# çżŞæd̄IJ
['studentId', 'studentName', 'studentAdd']

4.22 22 åŕĘçăĄåőL’åĚĺæčĂæ§ě

åŕĘçăĄåőL’åĚĺèęĄæśĆïijŽ1)èęĄæśĆåŕĘçăĄäÿž6åĹř20ä¡ ;
2)åŕĘçăĄåŔłåŇĚåŘńèŃśæŰĞå Ůæŕ åŠŇæŢřå Ů

pat = re.compile(r'\w{6,20}') #
→˓è£ŹæŸŕéŤŹèŕŕçŽĎïijŇåŻăäÿž\wéĂŽéĚ çňęåŇźéĚ çŽĎæŸŕå Ůæŕ ïijŇæŢřå ŮåŠŇäÿŃǻLŠçž£ïijŇéćŸçŻőèęĄæśĆäÿ èČ¡åŘńæIJL’äÿŃǻLŠçž£
# ä¡£çŤĺæIJĂçĺşçŽĎæŰźæşŢïijŽ\da-zA-
→˓Zæżąèűş`åŕĘçăĄåŔłåŇĚåŘńèŃśæŰĞå Ůæŕ åŠŇæŢřå Ů`
pat = re.compile(r'[\da-zA-Z]{6,20}')

éĂL’çŤĺæIJĂä£İéŹl’çŽĎfullmatchæŰźæşŢïijŇæ§ěçIJŃæŸŕåŘęæŢt’äÿłå ŮçňęäÿšéČ¡åŇźéĚ ïijŽ

pat.fullmatch('qaz12') # è£ŤåŻd̄ None, éŢ£åžęåřŔäžŐ6
pat.fullmatch('qaz12wsxedcrfvtgb67890942234343434') # None
→˓éŢ£åžęåd’ğäžŐ22
pat.fullmatch('qaz_231') # None åŘńæIJL’äÿŃǻLŠçž£
pat.fullmatch('n0passw0Rd')
Out[4]: <re.Match object; span=(0, 10), match='n0passw0Rd'>
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CHAPTER 5

äÿL’ãĂĄPythonæŰĞäżűåŠŇæŮěæIJ§

PythonæŰĞäżűIOæŞ ä¡IJæűL’åŔŁæŰĞäżűèŕżåĘŹæŞ ä¡IJïijŇèŐůåŔŰæŰĞäżűåŘŐçijĂåŘ ïijŇä£őæŤźåŘŐçijĂåŘ ïijŇèŐůåŔŰæŰĞäżűä£őæŤźæŮűéŮt’ïijŇåŐŃçijl’æŰĞäżűïijŇåŁăåŕĘæŰĞäżűç L’æŞ ä¡IJãĂĆ

PythonæŮěæIJ§çńăèŁĆïijŇçŤśèąĺçd’žåd’ğæŮěæIJ§çŽĎcalendar,
dateæĺąåİŮïijŇéĂŘæÿŘè£ĞæÿąåĹřèąĺçd’žæŮűéŮt’åĹżåžęæŻt’åřŔçŽĎæĺąåİŮïijŽdatetime,
timeæĺąåİŮïijŇæŇL’çĚğæ d’éĂżè¿ŚåśŢåijĂãĂĆ

äÿĂåĚśæĂżçżŞæIJĂåÿÿçŤĺçŽĎ24äÿłåĚşäžŐæŰĞäżűåŠŇæŮűéŮt’åd’ĎçŘĘæĺąåİŮçŽĎä¿Ńå ŘãĂĆ

5.1 1 èŐůåŔŰåŘŐçijĂåŘ

import os
file_ext = os.path.splitext('./data/py/test.py')
front,ext = file_ext
In [5]: front
Out[5]: './data/py/test'

In [6]: ext
Out[6]: '.py'

5.2 2 æŰĞäżűèŕżæŞ ä¡IJ

import os
# ǻLŻåżžæŰĞäżűåd’ź

def mkdir(path):
(continues on next page)
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PythonåřŔä¿Ńå Ř, Release 1.2.378

(continued from previous page)

isexists = os.path.exists(path)
if not isexists:

os.mkdir(path)
# èŕżåŔŰæŰĞäżűä£ąæĄŕ

def openfile(filename):
f = open(filename)
fllist = f.read()
f.close()
return fllist # è£ŤåŻd̄èŕżåŔŰåĘĚåőź

5.3 3 æŰĞäżűåĘŹæŞ ä¡IJ

# åĘŹåĚěæŰĞäżűä£ąæĄŕ
# example1
#
→˓wåĘŹåĚěïijŇåęĆæd̄IJæŰĞäżűå ŸåIJĺïijŇǻLŹæÿĚçl’žåĘĚåőźåŘŐåĘŹåĚěïijŇäÿ å ŸåIJĺǻLŹǻLŻåżž
f = open(r"./data/test.txt", "w", encoding="utf-8")
print(f.write("æţŃèŕŢæŰĞäżűåĘŹåĚě"))
f.close

# example2
#
→˓aåĘŹåĚěïijŇæŰĞäżűå ŸåIJĺïijŇǻLŹåIJĺæŰĞäżűåĘĚåőźåŘŐè£¡åŁăåĘŹåĚěïijŇäÿ å ŸåIJĺǻLŹǻLŻåżž
f = open(r"./data/test.txt", "a", encoding="utf-8")
print(f.write("æţŃèŕŢæŰĞäżűåĘŹåĚě"))
f.close

# example3
# withåĚşéŤőå Ůçşżçż§äijŽèĞłåŁĺåĚşéŮ æŰĞäżűåŠŇåd’ĎçŘĘåijĆåÿÿ
with open(r"./data/test.txt", "w") as f:

f.write("hello world!")

5.4 4 èůŕå¿Ďäÿ çŽĎæŰĞäżűåŘ

In [11]: import os
...: file_ext = os.path.split('./data/py/test.py')
...: ipath,ifile = file_ext
...:

In [12]: ipath
Out[12]: './data/py'

(continues on next page)
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In [13]: ifile
Out[13]: 'test.py'

5.5 5 æL’źéĞŔä£őæŤźæŰĞäżűåŘŐçijĂ

æL’źéĞŔä£őæŤźæŰĞäżűåŘŐçijĂ

æIJňä¿Ńå Řä¡£çŤĺPythonçŽĎosæĺąåİŮåŠŇ argparseæĺąåİŮïijŇåřĘåůěä¡IJçŻőå¡Ţwork_diräÿŃæL’ĂæIJL’åŘŐçijĂåŘ äÿžold_extçŽĎæŰĞäżűä£őæŤźäÿžåŘŐçijĂåŘ äÿžnew_ext

éĂŽè£ĞæIJňä¿Ńå ŘïijŇåd’ğåőűåřĘäijŽåd’ğæęĆæÿĚæěŽargparseæĺąåİŮçŽĎäÿżèęĄçŤĺæşŢãĂĆ

åŕijåĚěæĺąåİŮ

import argparse
import os

åőŽäźL’èĎŽæIJňåŔĆæŢř

def get_parser():
parser = argparse.ArgumentParser(

description='åůěä¡IJçŻőå¡Ţäÿ æŰĞäżűåŘŐçijĂåŘ ä£őæŤź')
parser.add_argument('work_dir', metavar='WORK_DIR', type=str,

→˓nargs=1,
help='ä£őæŤźåŘŐçijĂåŘ çŽĎæŰĞäżűçŻőå¡Ţ')

parser.add_argument('old_ext', metavar='OLD_EXT',
type=str, nargs=1, help='åŐ§æİěçŽĎåŘŐçijĂ')

parser.add_argument('new_ext', metavar='NEW_EXT',
type=str, nargs=1, help='æŰřçŽĎåŘŐçijĂ')

return parser

åŘŐçijĂåŘ æL’źéĞŔä£őæŤź

def batch_rename(work_dir, old_ext, new_ext):
"""

→˓äijăéĂŠå¡ŞåL’ çŻőå¡ŢïijŇåŐ§æİěåŘŐçijĂåŘ ïijŇæŰřçŽĎåŘŐçijĂåŘ åŘŐïijŇæL’źéĞŔéĞ åŚ¡åŘ åŘŐçijĂ
"""
for filename in os.listdir(work_dir):

# èŐůåŔŰå¿ŮǻLřæŰĞäżűåŘŐçijĂ
split_file = os.path.splitext(filename)
file_ext = split_file[1]
# åőŽä¡ åŘŐçijĂåŘ äÿžold_ext çŽĎæŰĞäżű
if old_ext == file_ext:

# ä£őæŤźåŘŐæŰĞäżűçŽĎåőŇæŢt’åŘ çğř
newfile = split_file[0] + new_ext
# åőd̄çŐřéĞ åŚ¡åŘ æŞ ä¡IJ
os.rename(

os.path.join(work_dir, filename),
(continues on next page)
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os.path.join(work_dir, newfile)
)

print("åőŇǽLŘéĞ åŚ¡åŘ ")
print(os.listdir(work_dir))

åőd̄çŐřMain

def main():
"""
mainåĞ¡æŢř
"""
# åŚ¡äżd’èąŇåŔĆæŢř
parser = get_parser()
args = vars(parser.parse_args())
# äżŐåŚ¡äżd’èąŇåŔĆæŢřäÿ ä¿İæňąèğčæd̄ŘåĞžåŔĆæŢř
work_dir = args['work_dir'][0]
old_ext = args['old_ext'][0]
if old_ext[0] != '.':

old_ext = '.' + old_ext
new_ext = args['new_ext'][0]
if new_ext[0] != '.':

new_ext = '.' + new_ext

batch_rename(work_dir, old_ext, new_ext)

5.6 6 xlsæL’źéĞŔè¡ňæ ćæĹŘxlsx

import os

def xls_to_xlsx(work_dir):
"""

→˓äijăéĂŠå¡ŞåL’ çŻőå¡ŢïijŇåŐ§æİěåŘŐçijĂåŘ ïijŇæŰřçŽĎåŘŐçijĂåŘ åŘŐïijŇæL’źéĞŔéĞ åŚ¡åŘ åŘŐçijĂ
"""
old_ext, new_ext = '.xls', '.xlsx'
for filename in os.listdir(work_dir):

# èŐůåŔŰå¿ŮǻLřæŰĞäżűåŘŐçijĂ
split_file = os.path.splitext(filename)
file_ext = split_file[1]
# åőŽä¡ åŘŐçijĂåŘ äÿžold_ext çŽĎæŰĞäżű
if old_ext == file_ext:

# ä£őæŤźåŘŐæŰĞäżűçŽĎåőŇæŢt’åŘ çğř
newfile = split_file[0] + new_ext
# åőd̄çŐřéĞ åŚ¡åŘ æŞ ä¡IJ
os.rename(

os.path.join(work_dir, filename),
(continues on next page)
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os.path.join(work_dir, newfile)
)

print("åőŇǽLŘéĞ åŚ¡åŘ ")
print(os.listdir(work_dir))

xls_to_xlsx('./data')

# è¿ŞåĞžçżŞæd̄IJïijŽ
# ['cut_words.csv', 'email_list.xlsx', 'email_test.docx', 'email_
→˓test.jpg', 'email_test.xlsx', 'geo_data.png', 'geo_data.xlsx',
'iotest.txt', 'pyside2.md', 'PySimpleGUI-4.7.1-py3-none-any.whl',
→˓'test.txt', 'test_excel.xlsx', 'ziptest', 'ziptest.zip']

5.7 7 åőŽåĹűæŰĞäżűäÿ åŘŇèąŇ

æŕŤè¿Čäÿd’äÿłæŰĞäżűåIJĺåŞłäžŻèąŇåĘĚåőźäÿ åŘŇïijŇè£ŤåŻd̄è£ŹäžŻèąŇçŽĎçijŰåŔůïijŇèąŇåŔůçijŰåŔůäżŐ1åijĂåğŃãĂĆ

åőŽäźL’çż§èőąæŰĞäżűèąŇæŢřçŽĎåĞ¡æŢř

# çż§èőąæŰĞäżűäÿłæŢř
def statLineCnt(statfile):

print('æŰĞäżűåŘ ïijŽ'+statfile)
cnt = 0
with open(statfile, encoding='utf-8') as f:

while f.readline():
cnt += 1

return cnt

çż§èőąæŰĞäżűäÿ åŘŇäźŃåd’ĎçŽĎå ŘåĞ¡æŢřïijŽ

# moreèąĺçd’žåŘńæIJL’æŻt’åd’ŽèąŇæŢřçŽĎæŰĞäżű
def diff(more, cnt, less):

difflist = []
with open(less, encoding='utf-8') as l:

with open(more, encoding='utf-8') as m:
lines = l.readlines()
for i, line in enumerate(lines):

if line.strip() != m.readline().strip():
difflist.append(i)

if cnt - i > 1:
difflist.extend(range(i + 1, cnt))

return [no+1 for no in difflist]

äÿżåĞ¡æŢřïijŽ
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# è£ŤåŻd̄çŽĎçżŞæd̄IJèąŇåŔůäżŐ1åijĂåğŃ
# listèąĺçd’žfileAåŠŇfileBäÿ åŘŇçŽĎèąŇçŽĎçijŰåŔů

def file_diff_line_nos(fileA, fileB):
try:

cntA = statLineCnt(fileA)
cntB = statLineCnt(fileB)
if cntA > cntB:

return diff(fileA, cntA, fileB)
return diff(fileB, cntB, fileA)

except Exception as e:
print(e)

æŕŤè¿Čäÿd’äÿłæŰĞäżűAåŠŇBïijŇæŃ£çŻÿåŕźè¿Čç§ çŽĎæŰĞäżűåŐżæŕŤè¿ČïijŇè£Ğæżd’èąŇåŘŐçŽĎæ ćèąŇçňę\nåŠŇçl’žæăijãĂĆ

æŽĆæIJłèĂČèŹŚæ§ŘäÿłæŰĞäżűæIJĂåŘŐåŔŕèČ¡æIJL’çŽĎåd’ŽèąŇçl’žèąŇç L’çL’źæőŁæČĚåĘţ

ä¡£çŤĺfile_diff_line_nos åĞ¡æŢřïijŽ

if __name__ == '__main__':
import os
print(os.getcwd())

'''
ä¿Ńå ŘïijŽ
fileA = "'hello world!!!!''\

'nice to meet you'\
'yes'\
'no1'\
'jack'"

fileB = "'hello world!!!!''\
'nice to meet you'\
'yes' "

'''
diff = file_diff_line_nos('./testdir/a.txt', './testdir/b.txt')
print(diff) # [4, 5]

åĚşäžŐæŰĞäżűæŕŤè¿ČçŽĎïijŇåőd̄éŹĚäÿŁïijŇåIJĺPythonäÿ æIJL’åŕźåžŤæĺąåİŮdifflib
, æŔŘä¿ŻæŻt’åd’ŽåĚűäżŰæăijåijŔçŽĎæŰĞäżűæŻt’èŕęçżĘçŽĎæŕŤè¿ČïijŇåd’ğåőűåŔŕåŔĆèĂČïijŽ

https://docs.python.org/3/library/difflib.html?highlight=difflib#module-difflib

5.8 8 èŐůåŔŰæŇĞåőŽåŘŐçijĂåŘ çŽĎæŰĞäżű

import os

def find_file(work_dir,extension='jpg'):
lst = []

(continues on next page)
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for filename in os.listdir(work_dir):
print(filename)
splits = os.path.splitext(filename)
ext = splits[1] # æŃ£ǻLřæL’l’åśŢåŘ
if ext == '.'+extension:

lst.append(filename)
return lst

r = find_file('.','md')
print(r) # è£ŤåŻd̄æL’ĂæIJL’çŻőå¡ŢäÿŃçŽĎmdæŰĞäżű

5.9 12 åźt’çŽĎæŮěåŐĘåŻ¿

import calendar
from datetime import date
mydate = date.today()
year_calendar_str = calendar.calendar(2019)
print(f"{mydate.year}åźt’çŽĎæŮěåŐĘåŻ¿ïijŽ{year_calendar_str}\n")

æL’Şå řçżŞæd̄IJïijŽ

2019

January February March
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr
→˓Sa Su

1 2 3 4 5 6 1 2 3 1
→˓2 3
7 8 9 10 11 12 13 4 5 6 7 8 9 10 4 5 6 7 8
→˓9 10
14 15 16 17 18 19 20 11 12 13 14 15 16 17 11 12 13 14 15
→˓16 17
21 22 23 24 25 26 27 18 19 20 21 22 23 24 18 19 20 21 22
→˓23 24
28 29 30 31 25 26 27 28 25 26 27 28 29
→˓30 31

April May June
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr
→˓Sa Su
1 2 3 4 5 6 7 1 2 3 4 5
→˓1 2
8 9 10 11 12 13 14 6 7 8 9 10 11 12 3 4 5 6 7
→˓8 9
15 16 17 18 19 20 21 13 14 15 16 17 18 19 10 11 12 13 14
→˓15 16
22 23 24 25 26 27 28 20 21 22 23 24 25 26 17 18 19 20 21
→˓22 23 (continues on next page)
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29 30 27 28 29 30 31 24 25 26 27 28
→˓29 30

July August September
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr
→˓Sa Su
1 2 3 4 5 6 7 1 2 3 4
→˓ 1
8 9 10 11 12 13 14 5 6 7 8 9 10 11 2 3 4 5 6
→˓7 8
15 16 17 18 19 20 21 12 13 14 15 16 17 18 9 10 11 12 13
→˓14 15
22 23 24 25 26 27 28 19 20 21 22 23 24 25 16 17 18 19 20
→˓21 22
29 30 31 26 27 28 29 30 31 23 24 25 26 27
→˓28 29

30

October November December
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr
→˓Sa Su

1 2 3 4 5 6 1 2 3
→˓ 1
7 8 9 10 11 12 13 4 5 6 7 8 9 10 2 3 4 5 6
→˓7 8
14 15 16 17 18 19 20 11 12 13 14 15 16 17 9 10 11 12 13
→˓14 15
21 22 23 24 25 26 27 18 19 20 21 22 23 24 16 17 18 19 20
→˓21 22
28 29 30 31 25 26 27 28 29 30 23 24 25 26 27
→˓28 29

30 31

5.10 13 åĹd’æŰ æŸŕåŘęäÿžéŮřåźt’

import calendar
from datetime import date

mydate = date.today()
is_leap = calendar.isleap(mydate.year)
print_leap_str = "%såźt’æŸŕéŮřåźt’" if is_leap else "
→˓%såźt’äÿ æŸŕéŮřåźt’\n"
print(print_leap_str % mydate.year)

æL’Şå řçżŞæd̄IJïijŽ
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2019åźt’äÿ æŸŕéŮřåźt’

5.11 14 æIJĹçŽĎæŮěåŐĘåŻ¿

import calendar
from datetime import date

mydate = date.today()
month_calendar_str = calendar.month(mydate.year, mydate.month)

print(f"{mydate.year}åźt’-{mydate.month}æIJ́LçŽĎæŮěåŐĘåŻ¿ïijŽ{month_
→˓calendar_str}\n")

æL’Şå řçżŞæd̄IJïijŽ

December 2019
Mo Tu We Th Fr Sa Su

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

5.12 15 æIJĹæIJL’åĞăåd’l’

import calendar
from datetime import date

mydate = date.today()
weekday, days = calendar.monthrange(mydate.year, mydate.month)
print(f'{mydate.year}åźt’-{mydate.month}
→˓æIJ́LçŽĎçňňäÿĂåd’l’æŸŕéĆčäÿĂåŚĺçŽĎçňň{weekday}åd’l’\n')
print(f'{mydate.year}åźt’-{mydate.month}æIJ́LåĚśæIJL’{days}åd’l’\n')

æL’Şå řçżŞæd̄IJïijŽ

2019åźt’-12æIJ́LçŽĎçňňäÿĂåd’l’æŸŕéĆčäÿĂåŚĺçŽĎçňň6åd’l’

2019åźt’-12æIJ́LåĚśæIJL’31åd’l’
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5.13 16 æIJĹçňňäÿĂåd’l’

from datetime import date
mydate = date.today()
month_first_day = date(mydate.year, mydate.month, 1)
print(f"å¡ŞæIJ́LçňňäÿĂåd’l’:{month_first_day}\n")

æL’Şå řçżŞæd̄IJïijŽ

å¡ŞæIJ́LçňňäÿĂåd’l’:2019-12-01

5.14 17 æIJĹæIJĂåŘŐäÿĂåd’l’

from datetime import date
import calendar
mydate = date.today()
_, days = calendar.monthrange(mydate.year, mydate.month)
month_last_day = date(mydate.year, mydate.month, days)
print(f"å¡ŞæIJ́LæIJĂåŘŐäÿĂåd’l’:{month_last_day}\n")

æL’Şå řçżŞæd̄IJïijŽ

å¡ŞæIJ́LæIJĂåŘŐäÿĂåd’l’:2019-12-31

5.15 18 èŐůåŔŰå¡ŞåL’ æŮűéŮt’

from datetime import date, datetime
from time import localtime

today_date = date.today()
print(today_date) # 2019-12-22

today_time = datetime.today()
print(today_time) # 2019-12-22 18:02:33.398894

local_time = localtime()
print(strftime("%Y-%m-%d %H:%M:%S", local_time)) #
→˓è¡ňåŇŰäÿžåőŽǻLűçŽĎæăijåijŔ 2019-12-22 18:13:41
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5.16 19 å ŮçňęæŮűéŮt’è¡ňæŮűéŮt’

from time import strptime

# parse str time to struct time
struct_time = strptime('2019-12-22 10:10:08', "%Y-%m-%d %H:%M:%S")
print(struct_time) # struct_timeçśżåd̄ŃåřśæŸŕtimeäÿ çŽĎäÿĂäÿłçśż

# time.struct_time(tm_year=2019, tm_mon=12, tm_mday=22, tm_hour=10,
→˓tm_min=10, tm_sec=8, tm_wday=6, tm_yday=356, tm_isdst=-1)

5.17 20 æŮűéŮt’è¡ňå ŮçňęæŮűéŮt’

from time import strftime, strptime, localtime

In [2]: print(localtime()) #è£ŹæŸŕè¿ŞåĚěçŽĎæŮűéŮt’
Out[2]: time.struct_time(tm_year=2019, tm_mon=12, tm_mday=22, tm_
→˓hour=18, tm_min=24, tm_sec=56, tm_wday=6, tm_yday=356, tm_isdst=0)

print(strftime("%m-%d-%Y %H:%M:%S", localtime())) #
→˓è¡ňåŇŰäÿžåőŽǻLűçŽĎæăijåijŔ
# è£ŹæŸŕå Ůçňęäÿšèąĺçd’žçŽĎæŮűéŮt’ïijŽ 12-22-2019 18:26:21
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CHAPTER 6

åŻŻãĂĄPythonåd’Žçž£çĺŃ

çŤĺåřŔä¿Ńå ŘèőšPythonåd’Žçž£çĺŃïijŇéĂŽä£ŮæŸŞæĞĆãĂĆ

6.1 1 éżŸèőd’åŘŕåŁĺäÿżçž£çĺŃ

äÿĂèĹňçŽĎïijŇçĺŃåžŔéżŸèőd’æL’ğèąŇåŔłåIJĺäÿĂäÿłçž£çĺŃïijŇè£Źäÿłçž£çĺŃçğřäÿžäÿżçž£çĺŃïijŇä¿Ńå ŘæijŤçd’žåęĆäÿŃïijŽ

åŕijåĚěçž£çĺŃçŻÿåĚşçŽĎæĺąåİŮ threading:

import threading

threadingçŽĎçśżæŰźæşŢ current_thread()è£ŤåŻd̄å¡ŞåL’ çž£çĺŃïijŽ

t = threading.current_thread()
print(t) # <_MainThread(MainThread, started 139908235814720)>

æL’ĂäżěïijŇéłŇèŕĄäžĘçĺŃåžŔéżŸèőd’æŸŕåIJĺMainTheadäÿ æL’ğèąŇãĂĆ

t.getName()èŐůå¿Ůè£Źäÿłçž£çĺŃçŽĎåŘ å ŮïijŇåĚűäżŰåÿÿçŤĺæŰźæşŢïijŇgetName()èŐůå¿Ůçž£çĺŃid,isAlive()åĹd’æŰ çž£çĺŃæŸŕåŘęå Ÿæt’żç L’ãĂĆ

print(t.getName()) # MainThread
print(t.ident) # 139908235814720
print(t.isAlive()) # True

äżěäÿŁè£ŹäžŻäżĚæŸŕäżŃçż åd’Žçž£çĺŃçŽĎèČŇæŹŕç§ěèŕĘïijŇåŻăäÿžåĹřçŻőåL’ äÿžæ ćïijŇæĹŚäżňæIJL’äÿŤäżĚæIJL’äÿĂäÿłâĂİåźšæt’żâĂİçŽĎäÿżçž£çĺŃ
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6.2 2 åĹŻåżžçž£çĺŃ

åĹŻåżžäÿĂäÿłçž£çĺŃïijŽ

my_thread = threading.Thread()

åĹŻåżžäÿĂäÿłåŘ çğřäÿžmy_threadçŽĎçž£çĺŃïijŽ

my_thread = threading.Thread(name='my_thread')

åĹŻåżžçž£çĺŃçŽĎçŻőçŽĎæŸŕåŚŁèŕL’åőČåÿőåŁl’æĹŚäżňåĄŽäžŻäżĂäźĹïijŇåĄŽäžŻäżĂäźĹéĂŽè£ĞåŔĆæŢřtargetäijăåĚěïijŇåŔĆæŢřçśżåd̄ŃäÿžcallableïijŇåĞ¡æŢřåřśæŸŕåŔŕèřČçŤĺçŽĎïijŽ

def print_i(i):
print('æL’Şå ři:%d'%(i,))

my_thread = threading.Thread(target=print_i,args=(1,))

my_threadçž£çĺŃåůšçżŔåĚĺåL’ŕæ ęèčĚïijŇä¡ĘæŸŕæĹŚäżňå¿ŮæŇL’äÿŃåŔŚåřĎæŇL’éŠőïijŇåŘŕåŁĺstart()ïijŇåőČæL’ åijĂåğŃçIJ§æ čèţůéčd̄ãĂĆ

my_thread().start()

æL’Şå řçżŞæd̄IJåęĆäÿŃïijŇåĚűäÿ argsæŇĞåőŽåĞ¡æŢřprint_iéIJĂèęĄçŽĎåŔĆæŢřiïijŇçśżåd̄ŃäÿžåĚČçěŰãĂĆ

æL’Şå ři:1

èĞşæ d’ïijŇåd’Žçž£çĺŃçŻÿåĚşçŽĎæăÿå£Čç§ěèŕĘçĆźïijŇåůšçżŔæĂżçżŞåőŇæŕŢãĂĆä¡ĘæŸŕïijŇäżĚäżĚç§ěéĄŞè£ŹäžŻïijŇè£Ÿäÿ åd’§ïijĄåĚL’çžÿäÿŁèřĹåĚţïijŇå¡ŞçĎűè£IJè£IJäÿ åd’§ãĂĆ

æŐěäÿŃæİěïijŇèĄŁèĄŁåžŤçŤĺåd’Žçž£çĺŃçijŰçĺŃïijŇæIJĂæIJňèt’ĺçŽĎäÿĂäžŻäÿIJèě£ãĂĆ

6.3 3 äžd’æŻ£èŐůå¿ŮCPUæŮűéŮt’çL’Ğ

äÿžäžĘæŻt’åě¡èğčéĞŁïijŇåĄĞåőŽèőąçőŮæIJžæŸŕå ŢæăÿçŽĎïijŇåř¡çőąåŕźäžŐcpythonïijŇè£ŹäÿłåĄĞåőŽæIJL’äžŻåd’Žä¡ŹãĂĆ

åijĂè¿§3äÿłçž£çĺŃïijŇèčĚåĹřthreadsäÿ :

import time
from datetime import datetime
import threading

def print_time():
for _ in range(5): # åIJĺæŕŔäÿłçž£çĺŃäÿ æL’Şå ř5æňą

time.sleep(0.1) # æĺąæŃ§æL’Şå řåL’ çŽĎçŻÿåĚşåd’ĎçŘĘéĂżè¿Ś
print('å¡ŞåL’ çž£çĺŃ%s,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:%s'

→˓%(threading.current_thread().getName(),datetime.today()))

threads = [threading.Thread(name='t%d'%(i,),target=print_time) for
→˓i in range(3)]

6.2. 2 åĹŻåżžçž£çĺŃ 61
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åŘŕåŁĺ3äÿłçž£çĺŃïijŽ

[t.start() for t in threads]

æL’Şå řçżŞæd̄IJåęĆäÿŃïijŇt0,t1,t2äÿL’äÿłçž£çĺŃïijŇæăźæ őæŞ ä¡IJçşżçż§çŽĎèřČåžęçőŮæşŢïijŇè¡őèŕćèŐůå¿ŮCPUæŮűéŮt’çL’ĞïijŇæşĺæĎŔèğĆåŕ§ïijŇt2çž£çĺŃåŔŕèČ¡èćńè£d̄çż èřČåžęïijŇäżŐèĂŇèŐůå¿ŮæŮűéŮt’çL’ĞãĂĆ

å¡ŞåL’ çž£çĺŃt0,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.705235
å¡ŞåL’ çž£çĺŃt1,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.705402
å¡ŞåL’ çž£çĺŃt2,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.705687
å¡ŞåL’ çž£çĺŃt0,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.805767
å¡ŞåL’ çž£çĺŃt1,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.805886
å¡ŞåL’ çž£çĺŃt2,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.806044
å¡ŞåL’ çž£çĺŃt0,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.906200
å¡ŞåL’ çž£çĺŃt2,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.906320
å¡ŞåL’ çž£çĺŃt1,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:15.906433
å¡ŞåL’ çž£çĺŃt0,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:16.006581
å¡ŞåL’ çž£çĺŃt1,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:16.006766
å¡ŞåL’ çž£çĺŃt2,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:16.007006
å¡ŞåL’ çž£çĺŃt2,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:16.107564
å¡ŞåL’ çž£çĺŃt0,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:16.107290
å¡ŞåL’ çž£çĺŃt1,æL’Şå řçżŞæİ§æŮűéŮt’äÿž:2020-01-12 02:27:16.107741

6.4 4 åd’Žçž£çĺŃæŁćåd’žåŘŇäÿĂäÿłåŔŸéĞŔ

åd’Žçž£çĺŃçijŰçĺŃïijŇå ŸåIJĺæŁćåd’žåŘŇäÿĂäÿłåŔŸéĞŔçŽĎéŮőéćŸãĂĆ

æŕŤåęĆäÿŃéİćä¿Ńå ŘïijŇåĹŻåżžçŽĎ10äÿłçž£çĺŃåŘŇæŮűçńd̄äžL’åĚĺåśĂåŔŸéĞŔa:

import threading

a = 0
def add1():

global a
a += 1
print('%s adds a to 1: %d'%(threading.current_thread().

→˓getName(),a))

threads = [threading.Thread(name='t%d'%(i,),target=add1) for i in
→˓range(10)]
[t.start() for t in threads]

æL’ğèąŇçżŞæd̄IJïijŽ
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t0 adds a to 1: 1
t1 adds a to 1: 2
t2 adds a to 1: 3
t3 adds a to 1: 4
t4 adds a to 1: 5
t5 adds a to 1: 6
t6 adds a to 1: 7
t7 adds a to 1: 8
t8 adds a to 1: 9
t9 adds a to 1: 10

çżŞæd̄IJäÿĂåĹĞæ čåÿÿïijŇæŕŔäÿłçž£çĺŃæL’ğèąŇäÿĂæňąïijŇæŁŁaçŽĎåĂijåŁă1ïijŇæIJĂåŘŐa
åŔŸäÿž10ïijŇäÿĂåĹĞæ čåÿÿãĂĆ

è£ŘèąŇäÿŁéİćäżčçăĄå ĄåĞăéĄ ïijŇäÿĂåĹĞäź§éČ¡æ čåÿÿãĂĆ

æL’ĂäżěïijŇæĹŚäżňèČ¡äÿŃçżŞèőžïijŽè£ŹæőţäżčçăĄæŸŕçž£çĺŃåőL’åĚĺçŽĎåŘŮïij§

NOïijĄ

åd’Žçž£çĺŃäÿ ïijŇåŔłèęĄå ŸåIJĺåŘŇæŮűèŕżåŔŰåŠŇä£őæŤźäÿĂäÿłåĚĺåśĂåŔŸéĞŔçŽĎæČĚåĘţïijŇåęĆæd̄IJäÿ éĞĞåŔŰåĚűäżŰæŐłæŰ¡ïijŇåřśäÿĂåőŽäÿ æŸŕçž£çĺŃåőL’åĚĺçŽĎãĂĆ

åř¡çőąïijŇæIJL’æŮűïijŇæ§ŘäžŻæČĚåĘţçŽĎèţĎæžŘçńd̄äžL’ïijŇæŽt’éIJšåĞžéŮőéćŸçŽĎæęĆçŐĞæd̄Ąä¡Őæd̄Ąä¡ŐïijŽ

æIJňä¿Ńäÿ ïijŇåęĆæd̄IJçž£çĺŃ0 åIJĺä£őæŤźaåŘŐïijŇåĚűäżŰæ§ŘäžŻçž£çĺŃè£ŸæŸŕgetåĹřçŽĎæŸŕæšąæIJL’ä£őæŤźåL’ çŽĎåĂijïijŇåřśäijŽæŽt’éIJšéŮőéćŸãĂĆ

ä¡ĘæŸŕåIJĺæIJňä¿Ńäÿ ïijŇa = a + 1è£Źçğ ä£őæŤźæŞ ä¡IJïijŇèŁśèt’źçŽĎæŮűéŮt’åd’łç§ äžĘïijŇç§ åĹřæĹŚäżňæŮăæşŢæČşèśąãĂĆæL’ĂäżěïijŇçž£çĺŃéŮt’è¡őèŕćæL’ğèąŇæŮűïijŇéČ¡èČ¡getåĹřæIJĂæŰřçŽĎaåĂijãĂĆæL’ĂäżěïijŇæŽt’éIJšéŮőéćŸçŽĎæęĆçŐĞåřśåŔŸå¿Ůå¿őäźŐåĚűå¿őãĂĆ

6.5 5 äżčçăĄçĺ ä¡IJæŤźåŁĺïijŇåŔńéŮőéćŸæŽt’éIJšåĞžæİě

åŔłèęĄåijĎæŸŐçŹ¡éŮőéćŸæŽt’éIJšçŽĎåŐ§åŻăïijŇåŔńéŮőéćŸåĞžçŐřè£ŸæŸŕäÿ åŻřéŽ¿çŽĎãĂĆ

æČşèśąæŢřæ őåžŞçŽĎåĘŹåĚěæŞ ä¡IJïijŇäÿĂèĹňéIJĂèęĄèĂŮèt’źæĹŚäżňåŔŕäżěæĎ§ç§ěçŽĎæŮűéŮt’ãĂĆ

äÿžäžĘæĺąæŃ§è£ŹäÿłåĘŹåĚěåŁĺä¡IJïijŇçőĂåŇŰæIJ§éŮt’ïijŇæĹŚäżňåŔłéIJĂèęĄåżűéŢ£ä£őæŤźåŔŸéĞŔaçŽĎæŮűéŮt’ïijŇéŮőéćŸå¿ĹåőźæŸŞåřśäijŽè£ŸåŐ§åĞžæİěãĂĆ

import threading
import time

a = 0
def add1():

global a
tmp = a + 1
time.sleep(0.2) # åżűæŮű0.2çğŠïijŇæĺąæŃ§åĘŹåĚěæL’ĂéIJĂæŮűéŮt’
a = tmp
print('%s adds a to 1: %d'%(threading.current_thread().

→˓getName(),a))

threads = [threading.Thread(name='t%d'%(i,),target=add1) for i in
→˓range(10)]
[t.start() for t in threads]
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éĞ æŰřè£ŘèąŇäżčçăĄïijŇåŔłéIJĂäÿĂæňąïijŇéŮőéćŸçńŃél’ňåőŇåĚĺæŽt’éIJšïijŇçżŞæd̄IJåęĆäÿŃïijŽ

t0 adds a to 1: 1
t1 adds a to 1: 1
t2 adds a to 1: 1
t3 adds a to 1: 1
t4 adds a to 1: 1
t5 adds a to 1: 1
t7 adds a to 1: 1
t6 adds a to 1: 1
t8 adds a to 1: 1
t9 adds a to 1: 1

çIJŃåĹřïijŇ10äÿłçž£çĺŃåĚĺéČĺè£ŘèąŇåŘŐïijŇaçŽĎåĂijåŔłçŻÿå¡ŞäžŐäÿĂäÿłçž£çĺŃæL’ğèąŇçŽĎçżŞæd̄IJãĂĆ

äÿŃéİćåĹĘæd̄ŘïijŇäÿžäżĂäźĹäijŽåĞžçŐřäÿŁéİćçŽĎçżŞæd̄IJïijŽ

è£ŹæŸŕäÿĂäÿłå¿ĹæIJL’èŕt’æIJ åŁŻçŽĎä¿Ńå ŘïijŇåŻăäÿžåIJĺä£őæŤźaåL’ ïijŇæIJL’0.2çğŠçŽĎäijŚçIJăæŮűéŮt’ïijŇæ§Řäÿłçž£çĺŃåżűæŮűåŘŐïijŇCPUçńŃå şåĹĘéĚ èőąçőŮèţĎæžŘçżŹåĚűäżŰçž£çĺŃãĂĆçŻt’åĹřåĹĘéĚ çżŹæL’ĂæIJL’çž£çĺŃåŘŐïijŇæăźæ őçżŞæd̄IJåŔ æŸăåĞžïijŇ0.2çğŠçŽĎäijŚçIJăæŮűéŢ£è£ŸæšąèĂŮåř¡ïijŇè£ŹæăůæŕŔäÿłçž£çĺŃgetåĹřçŽĎaåĂijéČ¡æŸŕ0ïijŇæL’ĂäżěæL’ åĞžçŐřäÿŁéİćçŽĎçżŞæd̄IJãĂĆ

äżěäÿŁæIJĂæăÿå£ČçŽĎäÿL’èąŇäżčçăĄïijŽ

tmp = a + 1
time.sleep(0.2) # åżűæŮű0.2çğŠïijŇæĺąæŃ§åĘŹåĚěæL’ĂéIJĂæŮűéŮt’
a = tmp

6.6 6 åŁăäÿŁäÿĂæŁŁéŤĄïijŇéĄ£åĚ äżěäÿŁæČĚåĘţåĞžçŐř

ç§ěéĄŞéŮőéćŸåĞžçŐřçŽĎåŐ§åŻăåŘŐïijŇèęĄæČşä£őåd’ éŮőéćŸïijŇäź§æšąéĆčäźĹåd’ æİĆãĂĆ

éĂŽè£Ğpythonäÿ æŔŘä¿ŻçŽĎéŤĄæIJžåĹűïijŇæ§ŘæőţäżčçăĄåŔłèČ¡å Ţçž£çĺŃæL’ğèąŇæŮűïijŇäÿŁéŤĄïijŇåĚűäżŰçž£çĺŃç L’å¿ĚïijŇçŻt’åĹřéĞŁæŤ¿éŤĄåŘŐïijŇåĚűäżŰçž£çĺŃåĘ äžL’éŤĄïijŇæL’ğèąŇäżčçăĄïijŇéĞŁæŤ¿éŤĄïijŇéĞ åd’ äżěäÿŁãĂĆ

åĹŻåżžäÿĂæŁŁéŤĄlocka:

import threading
import time

locka = threading.Lock()

éĂŽè£Ğ locka.acquire() èŐůå¿ŮéŤĄïijŇéĂŽè£Ğlocka.
release()éĞŁæŤ¿éŤĄïijŇåőČäżňäźŃéŮt’çŽĎè£ŹäžŻäżčçăĄïijŇåŔłèČ¡å Ţçž£çĺŃæL’ğèąŇãĂĆ

a = 0
def add1():

global a
try:

locka.acquire() # èŐůå¿ŮéŤĄ
tmp = a + 1
time.sleep(0.2) # åżűæŮű0.

→˓2çğŠïijŇæĺąæŃ§åĘŹåĚěæL’ĂéIJĂæŮűéŮt’
(continues on next page)
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PythonåřŔä¿Ńå Ř, Release 1.2.378

(continued from previous page)

a = tmp
finally:

locka.release() # éĞŁæŤ¿éŤĄ
print('%s adds a to 1: %d'%(threading.current_thread().

→˓getName(),a))

threads = [threading.Thread(name='t%d'%(i,),target=add1) for i in
→˓range(10)]
[t.start() for t in threads]

æL’ğèąŇçżŞæd̄IJåęĆäÿŃïijŽ

t0 adds a to 1: 1
t1 adds a to 1: 2
t2 adds a to 1: 3
t3 adds a to 1: 4
t4 adds a to 1: 5
t5 adds a to 1: 6
t6 adds a to 1: 7
t7 adds a to 1: 8
t8 adds a to 1: 9
t9 adds a to 1: 10

äÿĂèţůæ čåÿÿïijŇåĚűåőd̄è£ŹåůšçżŔæŸŕå Ţçž£çĺŃéąžåžŔæL’ğèąŇäžĘïijŇåřśæIJňä¿Ńå ŘèĂŇèĺĂïijŇåůšçżŔåd’śåŐżåd’Žçž£çĺŃçŽĎäżůåĂijïijŇåźűäÿŤè£ŸåÿęæİěäžĘåŻăäÿžçž£çĺŃåĹŻåżžåijĂéŤĂïijŇæţłèt’źæŮűéŮt’çŽĎåL’ŕä¡IJçŤĺãĂĆ

çĺŃåžŔäÿ åŔłæIJL’äÿĂæŁŁéŤĄïijŇéĂŽè£Ğ try...finallyè£ŸèČ¡çąőä£İäÿ åŔŚçŤ§æ żéŤĄãĂĆä¡ĘæŸŕïijŇå¡ŞçĺŃåžŔäÿ åŘŕçŤĺåd’ŽæŁŁéŤĄïijŇè£ŸæŸŕå¿ĹåőźæŸŞåŔŚçŤ§æ żéŤĄãĂĆ

æşĺæĎŔä¡£çŤĺåIJžåŘĹïijŇéĄ£åĚ æ żéŤĄïijŇæŸŕæĹŚäżňåIJĺä¡£çŤĺåd’Žçž£çĺŃåijĂåŔŚæŮűéIJĂèęĄæşĺæĎŔçŽĎäÿĂäžŻéŮőéćŸãĂĆ
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CHAPTER 7

äžŤãĂĄPythonäÿL’åd’ğåĹl’åŹĺ

Pythonäÿ çŽĎäÿL’åd’ğåĹl’åŹĺåŇĚæŃňïijŽè£ äżčåŹĺïijŇçŤ§ǽLŘåŹĺïijŇèčĚéěřåŹĺïijŇåĹl’çŤĺåě¡åőČäżňæL’ èČ¡åijĂåŔŚåĞžæIJĂéńŸæĂğèČ¡çŽĎPythonçĺŃåžŔïijŇæűL’åŔŁåĹřçŽĎåĘĚç¡őæĺąåİŮ
itertoolsæŔŘä¿Żè£ äżčåŹĺçŻÿåĚşçŽĎæŞ ä¡IJãĂĆæ d’éČĺåĹĘæŤűå¡ŢæIJL’æĎŔæĂİçŽĎä¿Ńå ŘåĚśèőą14ä¿ŃãĂĆ

7.1 1 åŕżæL’¿çňňnæňąåĞžçŐřä¡ ç¡ő

def search_n(s, c, n):
size = 0
for i, x in enumerate(s):

if x == c:
size += 1

if size == n:
return i

return -1

print(search_n("fdasadfadf", "a", 3))# çżŞæd̄IJäÿž7ïijŇæ čçąő
print(search_n("fdasadfadf", "a", 30))# çżŞæd̄IJäÿž-1ïijŇæ čçąő

7.2 2 æŰŘæşćéĆčåěŚæŢřåĹŮåL’ néąź

def fibonacci(n):
a, b = 1, 1
for _ in range(n):

yield a
(continues on next page)
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a, b = b, a + b

list(fibonacci(5)) # [1, 1, 2, 3, 5]

7.3 3 æL’¿åĞžæL’ĂæIJL’éĞ åd’ åĚČçt’ă

from collections import Counter

def find_all_duplicates(lst):
c = Counter(lst)
return list(filter(lambda k: c[k] > 1, c))

find_all_duplicates([1, 2, 2, 3, 3, 3]) # [2,3]

7.4 4 èĄŤåŘĹçż§èőąæňąæŢř

CounteråŕźèśąéŮt’åŔŕäżěåĄŽæŢřå ęè£ŘçőŮ

from collections import Counter
a = ['apple', 'orange', 'computer', 'orange']
b = ['computer', 'orange']

ca = Counter(a)
cb = Counter(b)
#CounteråŕźèśąéŮt’åŔŕäżěåĄŽæŢřå ęè£ŘçőŮ
ca + cb # Counter({'orange': 3, 'computer': 2, 'apple': 1})

# è£ŻäÿĂæ ěæŁ¡èśąïijŇåőd̄çŐřåd’ŽäÿłǻLŮèąĺåĘĚåĚČçt’ăçŽĎäÿłæŢřçż§èőą

def sumc(*c):
if (len(c) < 1):

return
mapc = map(Counter, c)
s = Counter([])
for ic in mapc: # ic æŸŕäÿĂäÿłCounteråŕźèśą

s += ic
return s

(continues on next page)
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#Counter({'orange': 3, 'computer': 3, 'apple': 1, 'abc': 1, 'face':
→˓1})
sumc(a, b, ['abc'], ['face', 'computer'])

7.5 5 groupbyå Ţå ŮæőţåĹĘçżĎ

åd’l’æřŤèőřå¡ŢïijŽ

a = [{'date': '2019-12-15', 'weather': 'cloud'},
{'date': '2019-12-13', 'weather': 'sunny'},
{'date': '2019-12-14', 'weather': 'cloud'}]

æŇL’çĚğåd’l’æřŤå ŮæőţweatheråĹĘçżĎæśĞæĂżïijŽ

from itertools import groupby
for k, items in groupby(a,key=lambda x:x['weather']):

print(k)

è¿ŞåĞžçżŞæd̄IJçIJŃåĞžïijŇåĹĘçżĎåd’śèt’ěïijĄåŐ§åŻăïijŽåĹĘçżĎåL’ å£ĚéążæŇL’çĚğåĹĘçżĎå ŮæőţæŐŠåžŔïijŇè£Źäÿłå¿ĹåİŚ~

cloud
sunny
cloud

ä£őæŤźäżčçăĄïijŽ

a.sort(key=lambda x: x['weather'])
for k, items in groupby(a,key=lambda x:x['weather']):

print(k)
for i in items:

print(i)

è¿ŞåĞžçżŞæd̄IJïijŽ

cloud
{'date': '2019-12-15', 'weather': 'cloud'}
{'date': '2019-12-14', 'weather': 'cloud'}
sunny
{'date': '2019-12-13', 'weather': 'sunny'}

7.6 6 itemgetteråŠŇkeyåĞ¡æŢř

æşĺæĎŔåĹřsortåŠŇgroupbyæL’ĂçŤĺçŽĎkeyåĞ¡æŢřïijŇéŹd’äžĘlambdaåĘŹæşŢåd’ŰïijŇè£ŸæIJL’äÿĂçğ çőĂåĘŹïijŇåřśæŸŕä¡£çŤĺitemgetterïijŽ
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PythonåřŔä¿Ńå Ř, Release 1.2.378

a = [{'date': '2019-12-15', 'weather': 'cloud'},
{'date': '2019-12-13', 'weather': 'sunny'},
{'date': '2019-12-14', 'weather': 'cloud'}]
from operator import itemgetter
from itertools import groupby

a.sort(key=itemgetter('weather'))
for k, items in groupby(a, key=itemgetter('weather')):

print(k)
for i in items:

print(i)

çżŞæd̄IJïijŽ

cloud
{'date': '2019-12-15', 'weather': 'cloud'}
{'date': '2019-12-14', 'weather': 'cloud'}
sunny
{'date': '2019-12-13', 'weather': 'sunny'}

7.7 7 groupbyåd’Žå ŮæőţåĹĘçżĎ

itemgetteræŸŕäÿĂäÿłçśżïijŇitemgetter('weather')è£ŤåŻd̄äÿĂäÿłåŔŕèřČçŤĺçŽĎåŕźèśąïijŇåőČçŽĎåŔĆæŢřåŔŕæIJL’åd’ŽäÿłïijŽ

from operator import itemgetter
from itertools import groupby

a.sort(key=itemgetter('weather', 'date'))
for k, items in groupby(a, key=itemgetter('weather')):

print(k)
for i in items:

print(i)

çżŞæd̄IJåęĆäÿŃïijŇä¡£çŤĺweatheråŠŇdateäÿd’äÿłå ŮæőţæŐŠåžŔaïijŇ

cloud
{'date': '2019-12-14', 'weather': 'cloud'}
{'date': '2019-12-15', 'weather': 'cloud'}
sunny
{'date': '2019-12-13', 'weather': 'sunny'}

æşĺæĎŔè£ŹäÿłçżŞæd̄IJäÿŐäÿŁéİćçżŞæd̄IJæIJL’äžŻå¿őåęŹäÿ åŘŇïijŇè£ŹäÿłæŻt’åd’ŽæŸŕæĹŚäżňæČşçIJŃåĹřåŠŇä¡£çŤĺæŻt’åd’ŽçŽĎãĂĆ

7.8 8 sumåĞ¡æŢřèőąçőŮåŠŇèĄŽåŘĹåŘŇæŮűåĄŽ

Pythonäÿ çŽĎèĄŽåŘĹçśżåĞ¡æŢřsum,min,maxçňňäÿĂäÿłåŔĆæŢřæŸŕiterableçśżåd̄ŃïijŇäÿĂèĹňä¡£çŤĺæŰźæşŢåęĆäÿŃïijŽ
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a = [4,2,5,1]
sum([i+1 for i in a]) # 16

ä¡£çŤĺåĹŮèąĺçŤ§æĹŘåijŔ[i+1 for i in a]åĹŻåżžäÿĂäÿłéŢ£åžęäÿŐaäÿĂèąŇçŽĎäÿt’æŮűåĹŮèąĺïijŇè£Źæ ěåőŇæĹŘåŘŐïijŇåĘ åĄŽsumèĄŽåŘĹãĂĆ

èŕŢæČşåęĆæd̄IJä¡ăçŽĎæŢřçżĎaéŢ£åžęå ĄçŹ¿äÿĞçžğïijŇåĘ åĹŻåżžäÿĂäÿłè£ŹæăůçŽĎäÿt’æŮűåĹŮèąĺåřśå¿Ĺäÿ åĹŠçőŮïijŇæIJĂåě¡æŸŕäÿĂè¿źçőŮäÿĂè¿źèĄŽåŘĹïijŇçĺ æŤźåŁĺäÿžåęĆäÿŃïijŽ

a = [4,2,5,1]
sum(i+1 for i in a) # 16

æ d’æŮűi+1 for i in aæŸŕ(i+1 for i in a)çŽĎçőĂåĘŹïijŇå¿ŮåĹřäÿĂäÿłçŤ§æĹŘåŹĺ(generator)åŕźèśąïijŇåęĆäÿŃæL’Ăçd’žïijŽ

In [8]:(i+1 for i in a)
OUT [8]:<generator object <genexpr> at 0x000002AC7FFA8CF0>

çŤ§æĹŘåŹĺæŕŔè£ äżčäÿĂæ ěåŘŘåĞž(yield)äÿĂäÿłåĚČçt’ăåźűèőąçőŮåŠŇèĄŽåŘĹåŘŐïijŇè£ŻåĚěäÿŃäÿĂæňąè£ äżčïijŇçŻt’åĹřçżĹçĆźãĂĆ

7.9 9 liståĹĘçżĎ(çŤ§æĹŘåŹĺçL’Ĺ)

from math import ceil

def divide_iter(lst, n):
if n <= 0:

yield lst
return

i, div = 0, ceil(len(lst) / n)
while i < n:

yield lst[i * div: (i + 1) * div]
i += 1

list(divide_iter([1, 2, 3, 4, 5], 0)) # [[1, 2, 3, 4, 5]]
list(divide_iter([1, 2, 3, 4, 5], 2)) # [[1, 2, 3], [4, 5]]

7.10 10 åĹŮèąĺåĚĺåśŢåijĂïijĹçŤ§æĹŘåŹĺçL’ĹïijL’

#åd’ŽåśĆǻLŮèąĺåśŢåijĂǽLŘå ŢåśĆǻLŮèąĺ
a=[1,2,[3,4,[5,6],7],8,["python",6],9]
def function(lst):

for i in lst:
if type(i)==list:

yield from function(i)
else:

yield i
print(list(function(a))) # [1, 2, 3, 4, 5, 6, 7, 8, 'python', 6, 9]
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7.11 11 æţŃèŕŢåĞ¡æŢřè£ŘèąŇæŮűéŮt’çŽĎèčĚéěřåŹĺ

#æţŃèŕŢåĞ¡æŢřæL’ğèąŇæŮűéŮt’çŽĎèčĚéěřåŹĺçd’žä¿Ń
import time
def timing_func(fn):

def wrapper():
start=time.time()
fn() #æL’ğèąŇäijăåĚěçŽĎfnåŔĆæŢř
stop=time.time()
return (stop-start)

return wrapper
@timing_func
def test_list_append():

lst=[]
for i in range(0,100000):

lst.append(i)
@timing_func
def test_list_compre():

[i for i in range(0,100000)] #ǻLŮèąĺçŤ§ǽLŘåijŔ
a=test_list_append()
c=test_list_compre()
print("test list append time:",a)
print("test list comprehension time:",c)
print("append/compre:",round(a/c,3))

test list append time: 0.0219423770904541
test list comprehension time: 0.007980823516845703
append/compre: 2.749

7.12 12 çż§èőąåijĆåÿÿåĞžçŐřæňąæŢřåŠŇæŮűéŮt’çŽĎèčĚéěřåŹĺ

åĘŹäÿĂäÿłèčĚéěřåŹĺïijŇçż§èőąæ§ŘäÿłåijĆåÿÿéĞ åd’ åĞžçŐřæŇĞåőŽæňąæŢřæŮűïijŇçżŔåŐĘçŽĎæŮűéŢ£ãĂĆ

import time
import math

def excepter(f):
i = 0
t1 = time.time()
def wrapper():

try:
f()

except Exception as e:
nonlocal i
i += 1
print(f'{e.args[0]}: {i}')

(continues on next page)
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t2 = time.time()
if i == n:

print(f'spending time:{round(t2-t1,2)}')
return wrapper

åĚşéŤőèŕ nonlocalåÿÿçŤĺäžŐåĞ¡æŢřåţŇåěŮäÿ ïijŇåčřæŸŐåŔŸéĞŔiäÿžéİd̄åśĂéČĺåŔŸéĞŔïijŻ

åęĆæd̄IJäÿ åčřæŸŐïijŇi+=1èąĺæŸŐiäÿžåĞ¡æŢřwrapperåĘĚçŽĎåśĂéČĺåŔŸéĞŔïijŇåŻăäÿžåIJĺi+=1åijŢçŤĺ(reference)æŮű,iæIJłèćńåčřæŸŐïijŇæL’ĂäżěäijŽæŁěunreferenced
variableçŽĎéŤŹèŕŕãĂĆ

ä¡£çŤĺåĹŻåżžçŽĎèčĚéěřåĞ¡æŢřexcepter, næŸŕåijĆåÿÿåĞžçŐřçŽĎæňąæŢřãĂĆ

åĚśæţŃèŕŢäžĘäÿd’çśżåÿÿèğĄçŽĎåijĆåÿÿïijŽèćńéŻűéŹd’åŠŇæŢřçżĎèűŁçŢŇãĂĆ

n = 10 # except count

@excepter
def divide_zero_except():

time.sleep(0.1)
j = 1/(40-20*2)

# test zero divived except
for _ in range(n):

divide_zero_except()

@excepter
def outof_range_except():

a = [1,3,5]
time.sleep(0.1)
print(a[3])

# test out of range except
for _ in range(n):

outof_range_except()

æL’Şå řåĞžæİěçŽĎçżŞæd̄IJåęĆäÿŃïijŽ

division by zero: 1
division by zero: 2
division by zero: 3
division by zero: 4
division by zero: 5
division by zero: 6
division by zero: 7
division by zero: 8
division by zero: 9
division by zero: 10
spending time:1.01
list index out of range: 1
list index out of range: 2

(continues on next page)
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list index out of range: 3
list index out of range: 4
list index out of range: 5
list index out of range: 6
list index out of range: 7
list index out of range: 8
list index out of range: 9
list index out of range: 10
spending time:1.01

7.13 13 æţŃèŕŢè£ŘèąŇæŮűéŢ£çŽĎèčĚéěřåŹĺ

#æţŃèŕŢåĞ¡æŢřæL’ğèąŇæŮűéŮt’çŽĎèčĚéěřåŹĺçd’žä¿Ń
import time
def timing(fn):

def wrapper():
start=time.time()
fn() #æL’ğèąŇäijăåĚěçŽĎfnåŔĆæŢř
stop=time.time()
return (stop-start)

return wrapper

@timing
def test_list_append():

lst=[]
for i in range(0,100000):

lst.append(i)

@timing
def test_list_compre():

[i for i in range(0,100000)] #ǻLŮèąĺçŤ§ǽLŘåijŔ

a=test_list_append()
c=test_list_compre()
print("test list append time:",a)
print("test list comprehension time:",c)
print("append/compre:",round(a/c,3))

# test list append time: 0.0219
# test list comprehension time: 0.00798
# append/compre: 2.749

7.14 14 èčĚéěřåŹĺéĂŽä£ŮçŘĘèğč

åĘ çIJŃäÿĂäÿłèčĚéěřåŹĺïijŽ
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def call_print(f):
def g():

print('you\'re calling %s function'%(f.__name__,))
return g

ä¡£çŤĺcall_printèčĚéěřåŹĺïijŽ

@call_print
def myfun():

pass

@call_print
def myfun2():

pass

myfun()åŘŐè£ŤåŻd̄ïijŽ

In [27]: myfun()
you're calling myfun function

In [28]: myfun2()
you're calling myfun2 function

ä¡£çŤĺcall_print

ä¡ăçIJŃïijŇ@call_printæŤ¿ç¡őåIJĺäżżä¡ŢäÿĂäÿłæŰřåőŽäźL’çŽĎåĞ¡æŢřäÿŁéİćïijŇéČ¡äijŽéżŸèőd’è¿ŞåĞžäÿĂèąŇïijŇä¡ăæ čåIJĺèřČçŤĺè£ŹäÿłåĞ¡æŢřçŽĎåŘ ãĂĆ

è£ŹæŸŕäÿžäżĂäźĹåŚćïij§æşĺæĎŔèğĆåŕ§æŰřåőŽäźL’çŽĎcall_printåĞ¡æŢř(åŁăäÿŁ@åŘŐä¿£æŸŕèčĚéěřåŹĺ):

def call_print(f):
def g():

print('you\'re calling %s function'%(f.__name__,))
return g

åőČå£ĚéążæŐěåŔŮäÿĂäÿłåĞ¡æŢřfïijŇçĎűåŘŐè£ŤåŻd̄åŔęåd’ŰäÿĂäÿłåĞ¡æŢřg.

èčĚéěřåŹĺæIJňèt’ĺ

æIJňèt’ĺäÿŁïijŇåőČäÿŐäÿŃéİćçŽĎèřČçŤĺæŰźåijŔæŢĹæd̄IJæŸŕç L’æŢĹçŽĎïijŽ

def myfun():
pass

def myfun2():
pass

def call_print(f):
def g():

print('you\'re calling %s function'%(f.__name__,))
return g

äÿŃéİćæŸŕæIJĂéĞ èęĄçŽĎäżčçăĄïijŽ

7.14. 14 èčĚéěřåŹĺéĂŽä£ŮçŘĘèğč 74
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myfun = call_print(myfun)
myfun2 = call_print(myfun2)

åd’ğåőűçIJŃæŸŐçŹ¡åŘŮïij§äź§åřśæŸŕcall_print(myfun)åŘŐäÿ æŸŕè£ŤåŻd̄äÿĂäÿłåĞ¡æŢřåŘŮïijŇçĎűåŘŐåĘ èţŃåĂijçżŹmyfun.

åĘ æňąèřČçŤĺmyfun, myfun2æŮűïijŇæŢĹæd̄IJæŸŕè£ŹæăůçŽĎïijŽ

In [32]: myfun()
you're calling myfun function

In [33]: myfun2()
you're calling myfun2 function

ä¡ăçIJŃïijŇè£ŹäÿŐèčĚéěřåŹĺçŽĎåőd̄çŐřæŢĹæd̄IJæŸŕäÿĂæĺąäÿĂæăůçŽĎãĂĆèčĚéěřåŹĺçŽĎåĘŹæşŢåŔŕèČ¡æŻt’åŁăçŻt’èğĆäžŻïijŇæL’Ăäżěäÿ çŤĺæŸ¿çd’žçŽĎè£ŹæăůèţŃåĂijïijŽmyfun
= call_print(myfun)ïijŇmyfun2 = call_print(myfun2)ïijŇä¡ĘæŸŕèčĚéěřåŹĺçŽĎè£Źçğ åřĄèčĚïijŇçŇŻäÿĂçIJŃïijŇæIJL’äžŻäÿ åě¡çŘĘèğčãĂĆ

7.15 15 åőŽåĹűéĂŠåĞŔè£ äżčåŹĺ

→˓#çijŰåĘŹäÿĂäÿłè£ äżčåŹĺïijŇéĂŽè£Ğå¿łçŐŕèŕ åŔěïijŇåőd̄çŐřåŕźæ§Řäÿłæ čæŢt’æŢřçŽĎä¿İæňąéĂŠåĞŔ1ïijŇçŻt’ǻLř0.
→˓

class Descend(Iterator):
def __init__(self,N):

self.N=N
self.a=0

def __iter__(self):
return self

def __next__(self):
while self.a<self.N:

self.N-=1
return self.N

raise StopIteration

descend_iter=Descend(10)
print(list(descend_iter))
[9, 8, 7, 6, 5, 4, 3, 2, 1, 0]

æăÿå£ČèęĄçĆźïijŽ

1 __nex__åŘ å Ůäÿ èČ¡åŔŸïijŇåőd̄çŐřåőŽåĹűçŽĎè£ äżčéĂżè¿Ś

2 raise StopIterationïijŽéĂŽè£Ğ raise äÿ æŰ çĺŃåžŔïijŇå£Ěéążè£ŹæăůåĘŹ
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CHAPTER 8

åĚ ãĂĄPythonçżŸåŻ¿

PythonåÿÿçŤĺçŽĎçżŸåŻ¿åůěåĚůåŇĚæŃňïijŽmatplotlib, seaborn,
plotlyç L’ïijŇäżěåŔŁäÿĂäžŻåĚűäżŰäÿŞçŤĺäžŐçżŸåĹűæ§ŘçśżåŻ¿åęĆèŕ äžŚåŻ¿ç L’çŽĎåŇĚïijŇæŔŔçżŸçżŸåŻ¿è¡ĺè£źçŽĎturtleåŇĚç L’ãĂĆæIJňçńăèŁĆåřĘäijŽä¡£çŤĺäÿĂäžŻä¿Ńå ŘçŤśæŸŞåĹřéŽ¿çŽĎéŸŘè£řçżŸåŻ¿çŽĎçżŔåĚÿåřŔä¿Ńå ŘïijŇçŻőåL’ åĚśæŤűå¡Ţ21äÿłãĂĆ

8.1 1 turtleçżŸåĹűåěěè£ŘäžŤçŐŕåŻ¿

turtleçżŸåŻ¿çŽĎåĞ¡æŢřéİd̄åÿÿåě¡çŤĺïijŇå§žæIJňçIJŃåĹřåĞ¡æŢřåŘ å ŮïijŇåřśèČ¡ç§ěéĄŞåőČçŽĎåŘńäźL’ïijŇäÿŃéİćä¡£çŤĺturtleïijŇäżĚçŤĺ15èąŇäżčçăĄæİěçżŸåĹűåěěè£ŘäžŤçŐŕåŻ¿ãĂĆ

1 åŕijåĚěåžŞ

import turtle as p

2 åőŽäźL’çŤżåIJĘåĞ¡æŢř

def drawCircle(x,y,c='red'):
p.pu()# æŁňèţůçŤżçňŤ
p.goto(x,y) # çżŸǻLűåIJĘçŽĎèţůåğŃä¡ ç¡ő
p.pd()# æŤ¿äÿŃçŤżçňŤ
p.color(c)# çżŸǻLűcèL’šåIJĘçŐŕ
p.circle(30,360) #çżŸǻLűåIJĘïijŽå Łå¿ĎïijŇèğŠåžę

3 çŤżçňŤå§žæIJňèő¿ç¡ő

p = turtle
p.pensize(3) # çŤżçňŤåřžåŕÿèő¿ç¡ő3

4 çżŸåĹűäžŤçŐŕåŻ¿

èřČçŤĺçŤżåIJĘåĞ¡æŢř
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drawCircle(0,0,'blue')
drawCircle(60,0,'black')
drawCircle(120,0,'red')
drawCircle(90,-30,'green')
drawCircle(30,-30,'yellow')

p.done()

çżŞæd̄IJïijŽ

8.2 2 turtleçżŸåĹűæijńåd’l’éŻłèŁś

åŕijåĚěæĺąåİŮ

åŕijåĚě turtleåžŞåŠŇ pythonçŽĎ random

import turtle as p
import random

çżŸåĹűéŻłèŁś

def snow(snow_count):
p.hideturtle()
p.speed(500)
p.pensize(2)
for i in range(snow_count):

r = random.random()
g = random.random()
b = random.random()
p.pencolor(r, g, b)
p.pu()
p.goto(random.randint(-350, 350), random.randint(1, 270))
p.pd()
dens = random.randint(8, 12)
snowsize = random.randint(10, 14)
for _ in range(dens):

p.forward(snowsize) #
→˓åŘŚå¡ŞåL’ çŤżçňŤæŰźåŘŚçğżåŁĺsnowsizeåČŔçt’ăéŢ£åžę

p.backward(snowsize) #
→˓åŘŚå¡ŞåL’ çŤżçňŤçŻÿåŔ æŰźåŘŚçğżåŁĺsnowsizeåČŔçt’ăéŢ£åžę

p.right(360 / dens) # éąžæŮűéŠ́LçğżåŁĺ360 / densåžę
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çżŸåĹűåIJřéİć

def ground(ground_line_count):
p.hideturtle()
p.speed(500)
for i in range(ground_line_count):

p.pensize(random.randint(5, 10))
x = random.randint(-400, 350)
y = random.randint(-280, -1)
r = -y / 280
g = -y / 280
b = -y / 280
p.pencolor(r, g, b)
p.penup() # æŁňèţůçŤżçňŤ
p.goto(x, y) # èől’çŤżçňŤçğżåŁĺǻLřæ d’ä¡ ç¡ő
p.pendown() # æŤ¿äÿŃçŤżçňŤ
p.forward(random.randint(40, 100)) #

→˓çIJijå¡ŞåL’ çŤżçňŤæŰźåŘŚåŘŚåL’ çğżåŁĺ40~100èůİçęż

äÿżåĞ¡æŢř

def main():
p.setup(800, 600, 0, 0)
# p.tracer(False)
p.bgcolor("black")
snow(30)
ground(30)
# p.tracer(True)
p.mainloop()

main()

åŁĺæĂĄåŻ¿çżŞæd̄IJåśŢçd’žïijŽ

8.3 3 wordcloudèŕ äžŚåŻ¿

import hashlib
import pandas as pd
from wordcloud import WordCloud
geo_data=pd.read_excel(r"../data/geo_data.xlsx")
print(geo_data)
# 0 æůśåIJş
# 1 æůśåIJş
# 2 æůśåIJş
# 3 æůśåIJş
# 4 æůśåIJş
# 5 æůśåIJş

(continues on next page)
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(continued from previous page)

# 6 æůśåIJş
# 7 åź£åůd̄
# 8 åź£åůd̄
# 9 åź£åůd̄

words = ','.join(x for x in geo_data['city'] if x != [])
→˓#ç ŻéĂL’åĞžéİd̄çl’žǻLŮèąĺåĂij
wc = WordCloud(

background_color="green", #èČŇæŹŕéćIJèL’š"green"çż£èL’š
max_words=100, #æŸ¿çd’žæIJĂåd’ğèŕ æŢř
font_path='./fonts/simhei.ttf', #æŸ¿çd’žäÿ æŰĞ
min_font_size=5,
max_font_size=100,
width=500 #åŻ¿åźĚåő¡åžę
)

x = wc.generate(words)
x.to_file('../data/geo_data.png')

8.4 4 plotlyçŤżæ§śçŁűåŻ¿åŠŇæŁŸçž£åŻ¿

#æ§śçŁűåŻ¿+æŁŸçž£åŻ¿
import plotly.graph_objects as go
fig = go.Figure()
fig.add_trace(

go.Scatter(
x=[0, 1, 2, 3, 4, 5],
y=[1.5, 1, 1.3, 0.7, 0.8, 0.9]

))
fig.add_trace(

go.Bar(
x=[0, 1, 2, 3, 4, 5],
y=[2, 0.5, 0.7, -1.2, 0.3, 0.4]

(continues on next page)
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(continued from previous page)

))
fig.show()

8.5 5 seabornçČ åŁŻåŻ¿

# åŕijåĚěåžŞ
import seaborn as sns
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt

# çŤ§ǽLŘæŢřæ őéŻĘ
data = np.random.random((6,6))
np.fill_diagonal(data,np.ones(6))
features = ["prop1","prop2","prop3","prop4","prop5", "prop6"]
data = pd.DataFrame(data, index = features, columns=features)
print(data)
# çżŸǻLűçČ åŁŻåŻ¿
heatmap_plot = sns.heatmap(data, center=0, cmap='gist_rainbow')
plt.show()
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8.6 6 matplotlibæŁŸçž£åŻ¿

æĺąåİŮåŘ çğřïijŽexample_utils.pyïijŇéĞŇéİćåŇĚæŃňäÿL’äÿłåĞ¡æŢřïijŇåŘĎèĞłåŁ§èČ¡åęĆäÿŃïijŽ

import matplotlib.pyplot as plt

# ǻLŻåżžçŤżåŻ¿figåŠŇaxes
def setup_axes():

fig, axes = plt.subplots(ncols=3, figsize=(6.5,3))
for ax in fig.axes:

ax.set(xticks=[], yticks=[])
fig.subplots_adjust(wspace=0, left=0, right=0.93)
return fig, axes

# åŻ¿çL’ĞæăĞéćŸ
def title(fig, text, y=0.9):

fig.suptitle(text, size=14, y=y, weight='semibold', x=0.98, ha=
→˓'right',

bbox=dict(boxstyle='round', fc='floralwhite', ec='
→˓#8B7E66',

lw=2))
# äÿžæŢřæ őæůżåŁăæŰĞæIJňæşĺéĞŁ
def label(ax, text, y=0):

ax.annotate(text, xy=(0.5, 0.00), xycoords='axes fraction', ha=
→˓'center',

style='italic',
bbox=dict(boxstyle='round', facecolor='floralwhite',

(continues on next page)
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(continued from previous page)

ec='#8B7E66'))

import numpy as np
import matplotlib.pyplot as plt

import example_utils

x = np.linspace(0, 10, 100)

fig, axes = example_utils.setup_axes()
for ax in axes:

ax.margins(y=0.10)

# å ŘåŻ¿1 éżŸèőd’plotåd’Žæİąçž£ïijŇéćIJèL’šçşżçż§ǻLĘéĚ
for i in range(1, 6):

axes[0].plot(x, i * x)

# å ŘåŻ¿2 åśŢçd’žçž£çŽĎäÿ åŘŇlinestyle
for i, ls in enumerate(['-', '--', ':', '-.']):

axes[1].plot(x, np.cos(x) + i, linestyle=ls)

# å ŘåŻ¿3 åśŢçd’žçž£çŽĎäÿ åŘŇlinestyleåŠŇmarker
for i, (ls, mk) in enumerate(zip(['', '-', ':'], ['o', '^', 's'])):

axes[2].plot(x, np.cos(x) + i * x, linestyle=ls, marker=mk,
→˓markevery=10)

# èő¿ç¡őæăĞéćŸ
# example_utils.title(fig, '"ax.plot(x, y, ...)": Lines and/or
→˓markers', y=0.95)
# ä£İå ŸåŻ¿çL’Ğ
fig.savefig('plot_example.png', facecolor='none')
# åśŢçd’žåŻ¿çL’Ğ
plt.show()
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8.7 7 matplotlibæŢčçĆźåŻ¿

åŕźåžŤäżčçăĄïijŽ

"""
æŢčçĆźåŻ¿çŽĎå§žæIJňçŤĺæşŢ
"""
import numpy as np
import matplotlib.pyplot as plt

import example_utils

# éŽŔæIJžçŤ§ǽLŘæŢřæ ő
np.random.seed(1874)
x, y, z = np.random.normal(0, 1, (3, 100))
t = np.arctan2(y, x)
size = 50 * np.cos(2 * t)**2 + 10

fig, axes = example_utils.setup_axes()

# å ŘåŻ¿1
axes[0].scatter(x, y, marker='o', color='darkblue', facecolor=
→˓'white', s=80)
example_utils.label(axes[0], 'scatter(x, y)')

# å ŘåŻ¿2
axes[1].scatter(x, y, marker='s', color='darkblue', s=size)
example_utils.label(axes[1], 'scatter(x, y, s)')

# å ŘåŻ¿3
axes[2].scatter(x, y, s=size, c=z, cmap='gist_ncar')
example_utils.label(axes[2], 'scatter(x, y, s, c)')

# example_utils.title(fig, '"ax.scatter(...)": Colored/scaled
→˓markers',

(continues on next page)
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PythonåřŔä¿Ńå Ř, Release 1.2.378

(continued from previous page)

# y=0.95)
fig.savefig('scatter_example.png', facecolor='none')

plt.show()

8.8 8 matplotlibæ§śçŁűåŻ¿

åŕźåžŤäżčçăĄïijŽ

import numpy as np
import matplotlib.pyplot as plt

import example_utils

def main():
fig, axes = example_utils.setup_axes()

basic_bar(axes[0])
tornado(axes[1])
general(axes[2])

# example_utils.title(fig, '"ax.bar(...)": Plot rectangles')
fig.savefig('bar_example.png', facecolor='none')
plt.show()

# å ŘåŻ¿1
def basic_bar(ax):

y = [1, 3, 4, 5.5, 3, 2]
err = [0.2, 1, 2.5, 1, 1, 0.5]
x = np.arange(len(y))
ax.bar(x, y, yerr=err, color='lightblue', ecolor='black')

(continues on next page)
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(continued from previous page)

ax.margins(0.05)
ax.set_ylim(bottom=0)
example_utils.label(ax, 'bar(x, y, yerr=e)')

# å ŘåŻ¿2
def tornado(ax):

y = np.arange(8)
x1 = y + np.random.random(8) + 1
x2 = y + 3 * np.random.random(8) + 1
ax.barh(y, x1, color='lightblue')
ax.barh(y, -x2, color='salmon')
ax.margins(0.15)
example_utils.label(ax, 'barh(x, y)')

# å ŘåŻ¿3
def general(ax):

num = 10
left = np.random.randint(0, 10, num)
bottom = np.random.randint(0, 10, num)
width = np.random.random(num) + 0.5
height = np.random.random(num) + 0.5
ax.bar(left, height, width, bottom, color='salmon')
ax.margins(0.15)
example_utils.label(ax, 'bar(l, h, w, b)')

main()

8.9 9 matplotlibç L’éńŸçž£åŻ¿

åŕźåžŤäżčçăĄïijŽ
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import matplotlib.pyplot as plt
import numpy as np
from matplotlib.cbook import get_sample_data

import example_utils

z = np.load(get_sample_data('bivariate_normal.npy'))

fig, axes = example_utils.setup_axes()

axes[0].contour(z, cmap='gist_earth')
example_utils.label(axes[0], 'contour')

axes[1].contourf(z, cmap='gist_earth')
example_utils.label(axes[1], 'contourf')

axes[2].contourf(z, cmap='gist_earth')
cont = axes[2].contour(z, colors='black')
axes[2].clabel(cont, fontsize=6)
example_utils.label(axes[2], 'contourf + contour\n + clabel')

# example_utils.title(fig, '"contour, contourf, clabel": Contour/
→˓label 2D data',
# y=0.96)
fig.savefig('contour_example.png', facecolor='none')

plt.show()

8.10 10 imshowåŻ¿

åŕźåžŤäżčçăĄïijŽ

import matplotlib.pyplot as plt
import numpy as np
from matplotlib.cbook import get_sample_data
from mpl_toolkits import axes_grid1

(continues on next page)
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(continued from previous page)

import example_utils

def main():
fig, axes = setup_axes()
plot(axes, *load_data())
# example_utils.title(fig, '"ax.imshow(data, ...)": Colormapped

→˓or RGB arrays')
fig.savefig('imshow_example.png', facecolor='none')
plt.show()

def plot(axes, img_data, scalar_data, ny):

# éżŸèőd’çž£æĂğæŔŠåĂij
axes[0].imshow(scalar_data, cmap='gist_earth', extent=[0, ny,

→˓ny, 0])

# æIJĂè£ŚéĆżæŔŠåĂij
axes[1].imshow(scalar_data, cmap='gist_earth', interpolation=

→˓'nearest',
extent=[0, ny, ny, 0])

# åśŢçd’žRGB/RGBAæŢřæ ő
axes[2].imshow(img_data)

def load_data():
img_data = plt.imread(get_sample_data('5.png'))
ny, nx, nbands = img_data.shape
scalar_data = np.load(get_sample_data('bivariate_normal.npy'))
return img_data, scalar_data, ny

def setup_axes():
fig = plt.figure(figsize=(6, 3))
axes = axes_grid1.ImageGrid(fig, [0, 0, .93, 1], (1, 3), axes_

→˓pad=0)

for ax in axes:
ax.set(xticks=[], yticks=[])

return fig, axes

main()
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8.11 11 pyechartsçżŸåĹűäżłèąĺçŻŸ

ä¡£çŤĺpip install pyecharts åőL’èčĚïijŇçL’ĹæIJňäÿž v1.6ïijŇpyechartsçżŸåĹűäżłèąĺçŻŸïijŇåŔłéIJĂèęĄåĞăèąŇäżčçăĄïijŽ

from pyecharts import charts

# äżłèąĺçŻŸ
gauge = charts.Gauge()
gauge.add('PythonåřŔä¿Ńå Ř', [('PythonæIJžåŹĺå ęäźă', 30), (
→˓'Pythonå§žçąĂ', 70.),

('Pythonæ čǻLŹ', 90)])
gauge.render(path="./data/äżłèąĺçŻŸ.html")
print('ok')

äżłèąĺçŻŸäÿ åĚśåśŢçd’žäÿL’éąźïijŇæŕŔéąźçŽĎæŕŤä¿Ńäÿž30%,70%,90%ïijŇåęĆäÿŃåŻ¿éżŸèőd’åŘ çğřæŸ¿çd’žçňňäÿĂéąźïijŽPythonæIJžåŹĺå ęäźăïijŇåőŇæĹŘæŕŤä¿Ńäÿž30%
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8.12 12 pyechartsæijŔæŰŮåŻ¿

from pyecharts import options as opts
from pyecharts.charts import Funnel, Page
from random import randint

def funnel_base() -> Funnel:
c = (

Funnel()
.add("èśłè¡ę", [list(z) for z in zip(['åőİél’ň', 'æşŢæŃL’ǻLl’',

→˓'åěŤél’ř', 'åěěè£ł', 'åd’ğäijŮ', 'äÿřçŤř', 'çL’źæŰŕæŃL’'],
[randint(1, 20) for _ in range(7)])])

.set_global_opts(title_opts=opts.TitleOpts(title=
→˓"èśłè¡ęæijŔæŰŮåŻ¿"))
)
return c

funnel_base().render('./img/car_fnnel.html')

äżě7çğ è¡ęåd̄ŃåŔŁæ§Řäÿłåśd̄æĂğåĂijçżŸåĹűçŽĎæijŔæŰŮåŻ¿ïijŇåśd̄æĂğåĂijåd’ğèűŁéİăè£ŚæijŔæŰŮçŽĎåd’ğçńŕãĂĆ

8.13 13 pyechartsæŮěåŐĘåŻ¿

import datetime
import random
from pyecharts import options as opts
from pyecharts.charts import Calendar

def calendar_interval_1() -> Calendar:
begin = datetime.date(2019, 1, 1)

(continues on next page)
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end = datetime.date(2019, 12, 27)
data = [

[str(begin + datetime.timedelta(days=i)), random.
→˓randint(1000, 25000)]

for i in range(0, (end - begin).days + 1, 2) #
→˓éŽŤåd’l’çż§èőą

]
calendar = (
Calendar(init_opts=opts.InitOpts(width="1200px")).add(

"", data, calendar_opts=opts.CalendarOpts(range_="2019
→˓"))

.set_global_opts(
title_opts=opts.TitleOpts(title="Calendar-

→˓2019åźt’æ ěæŢřçż§èőą"),
visualmap_opts=opts.VisualMapOpts(

max_=25000,
min_=1000,
orient="horizontal",
is_piecewise=True,
pos_top="230px",
pos_left="100px",

),
)

)
return calendar

calendar_interval_1().render('./img/calendar.html')

çżŸåĹű2019åźt’1æIJĹ1æŮěåĹř12æIJĹ27æŮěçŽĎæ ěèąŇæŢřïijŇåőŸæŰźçżŹåĞžçŽĎåŻ¿å¡ćåő¡åžę900pxäÿ åd’§ïijŇåŔłèČ¡æŸ¿çd’žåĹř9æIJĹäż¡ïijŇæIJňä¿Ńä¡£çŤĺopts.
InitOpts(width="1200px")åĄŽåĞžå¿őèřČïijŇåźűäÿŤvisualmapæŸ¿çd’žæL’ĂæIJL’æ ěæŢřïijŇæŕŔéŽŤäÿĂåd’l’æŸ¿çd’žäÿĂæňąïijŽ

8.14 14 pyechartsçżŸåĹűgraphåŻ¿

import json
import os
from pyecharts import options as opts
from pyecharts.charts import Graph, Page

def graph_base() -> Graph:
(continues on next page)
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(continued from previous page)

nodes = [
{"name": "cus1", "symbolSize": 10},
{"name": "cus2", "symbolSize": 30},
{"name": "cus3", "symbolSize": 20}

]
links = []
for i in nodes:

if i.get('name') == 'cus1':
continue

for j in nodes:
if j.get('name') == 'cus1':

continue
links.append({"source": i.get("name"), "target": j.get(

→˓"name")})
c = (

Graph()
.add("", nodes, links, repulsion=8000)
.set_global_opts(title_opts=opts.TitleOpts(title="customer-

→˓influence"))
)
return c

æd̄ĎåżžåŻ¿ïijŇåĚűäÿ åőćæĹůçĆź1äÿŐåĚűäżŰäÿd’äÿłåőćæĹůéČ¡æšąæIJL’åĚşçşż(link)ïijŇäź§åřśæŸŕäÿ å ŸåIJĺæIJL’æŢĹè¿źïijŽ

8.15 15 pyechartsæřt’çŘČåŻ¿

from pyecharts import options as opts
from pyecharts.charts import Liquid, Page
from pyecharts.globals import SymbolType

def liquid() -> Liquid:
(continues on next page)
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c = (
Liquid()
.add("lq", [0.67, 0.30, 0.15])
.set_global_opts(title_opts=opts.TitleOpts(title="Liquid"))

)
return c

liquid().render('../../img/liquid.html')

æřt’çŘČåŻ¿çŽĎåŔŰåĂij[0.67, 0.30, 0.15]èąĺçd’žäÿŃåŻ¿äÿ çŽĎäÿL’äÿłæşćæţłçž£ïijŇäÿĂèĹňäżčèąĺäÿL’äÿłçŹ¿åĹĘæŕŤ:

8.16 16 pyechartséěijåŻ¿

from pyecharts import options as opts
from pyecharts.charts import Pie
from random import randint

def pie_base() -> Pie:
c = (

Pie()
.add("", [list(z) for z in zip(['åőİél’ň', 'æşŢæŃL’ǻLl’',

→˓'åěŤél’ř', 'åěěè£ł', 'åd’ğäijŮ', 'äÿřçŤř', 'çL’źæŰŕæŃL’'],
[randint(1, 20) for _ in

→˓range(7)])])
.set_global_opts(title_opts=opts.TitleOpts(title="Pie-

→˓å§žæIJňçd’žä¿Ń"))
.set_series_opts(label_opts=opts.LabelOpts(formatter="{b}:

→˓{c}"))
)
return c

pie_base().render('../../img/pie_pyecharts.html')

8.17 17 pyechartsæd̄ĄåİŘæăĞåŻ¿

import random
from pyecharts import options as opts
from pyecharts.charts import Page, Polar

def polar_scatter0() -> Polar:
data = [(alpha, random.randint(1, 100)) for alpha in

→˓range(101)] # r = random.randint(1, 100)
print(data)

(continues on next page)
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c = (
Polar()
.add("", data, type_="bar", label_opts=opts.LabelOpts(is_

→˓show=False))
.set_global_opts(title_opts=opts.TitleOpts(title="Polar"))

)
return c

polar_scatter0().render('./img/polar.html')

æd̄ĄåİŘæăĞèąĺçd’žäÿž(åd’źèğŠ,å Łå¿Ď)ïijŇåęĆ(6,94)èąĺçd’žåd’źèğŠäÿž6ïijŇå Łå¿Ď94çŽĎçĆźïijŽ

8.18 18 pyechartsèŕ äžŚåŻ¿

from pyecharts import options as opts
from pyecharts.charts import Page, WordCloud
from pyecharts.globals import SymbolType

words = [
("Python", 100),
("C++", 80),
("Java", 95),
("R", 50),
("JavaScript", 79),
("C", 65)

(continues on next page)
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]

def wordcloud() -> WordCloud:
c = (

WordCloud()
# word_size_range: å Ţèŕ å Ůä¡Şåd’ğåřŔèŇČåŻt’
.add("", words, word_size_range=[20, 100], shape='cardioid')
.set_global_opts(title_opts=opts.TitleOpts(title="WordCloud

→˓"))
)
return c

wordcloud().render('./img/wordcloud.html')

("C",65)èąĺçd’žåIJĺæIJňæňąçż§èőąäÿ Cèŕ èĺĂåĞžçŐř65æňą

8.19 19 pyechartsçşżåĹŮæ§śçŁűåŻ¿

from pyecharts import options as opts
from pyecharts.charts import Bar
from random import randint

def bar_series() -> Bar:
c = (

Bar()
.add_xaxis(['åőİél’ň', 'æşŢæŃL’ǻLl’', 'åěŤél’ř', 'åěěè£ł',

→˓'åd’ğäijŮ', 'äÿřçŤř', 'çL’źæŰŕæŃL’'])
.add_yaxis("éŤĂéĞŔ", [randint(1, 20) for _ in range(7)])
.add_yaxis("äžğéĞŔ", [randint(1, 20) for _ in range(7)])
.set_global_opts(title_opts=opts.TitleOpts(title=

→˓"BarçŽĎäÿżæăĞéćŸ", subtitle="BarçŽĎåL’ŕæăĞéćŸ"))
(continues on next page)

8.19. 19 pyechartsçşżåĹŮæ§śçŁűåŻ¿ 95
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)
return c

bar_series().render('./img/bar_series.html')

8.20 20 pyechartsçČ åŁŻåŻ¿

import random
from pyecharts import options as opts
from pyecharts.charts import HeatMap

def heatmap_car() -> HeatMap:
x = ['åőİél’ň', 'æşŢæŃL’ǻLl’', 'åěŤél’ř', 'åěěè£ł', 'åd’ğäijŮ',

→˓'äÿřçŤř', 'çL’źæŰŕæŃL’']
y = ['äÿ åŻ¡','æŮěæIJň','å Ůéİd̄','æ¿şåd’ğǻLl’äžŽ','éŸ£æăźåżů',

→˓'éŸ£åřŤåŔŁǻLl’äžŽ','æşŢåŻ¡','æĎŔåd’ğǻLl’','åŁăæŃ£åd’ğ']
value = [[i, j, random.randint(0, 100)]

for i in range(len(x)) for j in range(len(y))]
c = (

HeatMap()
.add_xaxis(x)
.add_yaxis("éŤĂéĞŔ", y, value)
.set_global_opts(

title_opts=opts.TitleOpts(title="HeatMap"),
visualmap_opts=opts.VisualMapOpts(),

)
(continues on next page)
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)
return c

heatmap_car().render('./img/heatmap_pyecharts.html')

çČ åŁŻåŻ¿æŔŔè£řçŽĎåőd̄éŹĚæŸŕäÿL’çżt’åĚşçşżïijŇxè¡t’èąĺçd’žè¡ęåd̄ŃïijŇyè¡t’èąĺçd’žåŻ¡åőűïijŇæŕŔäÿłèL’šåİŮçŽĎéćIJèL’šåĂijäżčèąĺéŤĂéĞŔïijŇéćIJèL’šåĹżåžęåřžæŸ¿çd’žåIJĺåůęäÿŃèğŠïijŇéćIJèL’šèűŁçžćèąĺçd’žéŤĂéĞŔèűŁåd’ğãĂĆ

8.21 21 matplotlibçżŸåĹűåŁĺçŤż

matplotlibæŸŕpythonäÿ æIJĂçżŔåĚÿçŽĎçżŸåŻ¿åŇĚïijŇéĞŇéİćanimationæĺąåİŮèČ¡çżŸåĹűåŁĺçŤżãĂĆ

éęŰåĚĹåŕijåĚěåřŔä¿Ńå Řä¡£çŤĺçŽĎæĺąåİŮïijŽ

from matplotlib import pyplot as plt
from matplotlib import animation
from random import randint, random

çŤ§æĹŘæŢřæ őïijŇframes_countæŸŕåÿğçŽĎäÿłæŢřïijŇdata_countæŕŔäÿłåÿğçŽĎæ§śå ŘäÿłæŢř

class Data:
data_count = 32
frames_count = 2

def __init__(self, value):
self.value = value
self.color = (0.5, random(), random()) #rgb

(continues on next page)
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# éĂăæŢřæ ő
@classmethod
def create(cls):

return [[Data(randint(1, cls.data_count)) for _ in
→˓range(cls.data_count)]

for frame_i in range(cls.frames_count)]

çżŸåĹűåŁĺçŤżïijŽanimation.FuncAnimationåĞ¡æŢřçŽĎåŻd̄èřČåĞ¡æŢřçŽĎåŔĆæŢřfièąĺçd’žçňňåĞăåÿğïijŇæşĺæĎŔèęĄèřČçŤĺaxs.
cla()æÿĚéŹd’äÿŁäÿĂåÿğãĂĆ

def draw_chart():
fig = plt.figure(1, figsize=(16, 9))
axs = fig.add_subplot(111)
axs.set_xticks([])
axs.set_yticks([])

# çŤ§ǽLŘæŢřæ ő
frames = Data.create()

def animate(fi):
axs.cla() # clear last frame
axs.set_xticks([])
axs.set_yticks([])
return axs.bar(list(range(Data.data_count)), # X

[d.value for d in frames[fi]], # Y
1, # width
color=[d.color for d in frames[fi]] # color
)

# åŁĺçŤżåśŢçd’ž
anim = animation.FuncAnimation(fig, animate, frames=len(frames))
plt.show()

draw_chart()
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CHAPTER 9

äÿČãĂĄ PythonäźŃåİŚ

æĂżçżŞPythonæIJĂåőźæŸŞåĞžéŤŹçŽĎç§ěèŕĘçĆźïijŇéĂŽè£ĞåřŔä¿Ńå ŘçŽĎå¡ćåijŔïijŇäÿĂäÿĂåŚĹçŐřãĂĆ

9.1 1 åŘńå ŢäÿłåĚČçt’ăçŽĎåĚČçżĎ

Pythonäÿ æIJL’äžŻåĞ¡æŢřçŽĎåŔĆæŢřçśżåd̄ŃäÿžåĚČçżĎïijŇåĚűåĘĚæIJL’1äÿłåĚČçt’ăïijŇè£ŹæăůåĹŻåżžæŸŕéŤŹèŕŕçŽĎïijŽ

c = (5) # NO!

åőČåőd̄éŹĚåĹŻåżžäÿĂäÿłæŢt’åd̄ŃåĚČçt’ă5ïijŇå£ĚéążèęĄåIJĺåĚČçt’ăåŘŐåŁăäÿĂäÿłéĂŮåŔů:

c = (5,) # YES!

9.2 2 éżŸèőd’åŔĆæŢřèő¿äÿžçl’ž

åŘńæIJL’éżŸèőd’åŔĆæŢřçŽĎåĞ¡æŢřïijŇåęĆæd̄IJçśżåd̄ŃäÿžåőźåŹĺïijŇäÿŤèő¿ç¡őäÿžçl’žïijŽ

def f(a,b=[]): # NO!
print(b)
return b

ret = f(1)
ret.append(1)
ret.append(2)
# å¡ŞåĘ èřČçŤĺf(1)æŮűïijŇéćĎèőąæL’Şå řäÿž []

(continues on next page)
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f(1)
# ä¡ĘæŸŕå t’äÿž [1,2]

è£ŹæŸŕåŔŕåŔŸçśżåd̄ŃçŽĎéżŸèőd’åŔĆæŢřäźŃåİŚïijŇèŕůåŁąå£Ěèő¿ç¡őæ d’çśżéżŸèőd’åŔĆæŢřäÿžNoneïijŽ

def f(a,b=None): # YES!
pass

9.3 3 åĚśäžńåŔŸéĞŔæIJłçżŚåőŽäźŃåİŚ

æIJL’æŮűæČşèęĄåd’ŽäÿłåĞ¡æŢřåĚśäžńäÿĂäÿłåĚĺåśĂåŔŸéĞŔïijŇä¡Ęå t’åIJĺæ§ŘäÿłåĞ¡æŢřåĘĚèŕŢåŻ¿ä£őæŤźåőČäÿžåśĂéČĺåŔŸéĞŔïijŽ

i = 1
def f():

i+=1 #NO!

def g():
print(i)

åžŤèŕěåIJĺfåĞ¡æŢřåĘĚæŸ¿çd’žåčřæŸŐiäÿžglobalåŔŸéĞŔïijŽ

i = 1
def f():

global i # YES!
i+=1

9.4 4 lambdaèĞłçŤśåŔĆæŢřäźŃåİŚ

æŐŠåžŔåŠŇåĹĘçżĎçŽĎkeyåĞ¡æŢřåÿÿä¡£çŤĺlambdaïijŇèąĺè¿¿æŻt’åŁăçőĂæt’ĄïijŇä¡ĘæŸŕæIJL’äÿłåİŚæŰřæL’ŃåőźæŸŞæŐL’è£ŻåŐżïijŽ

a = [lambda x: x+i for i in range(3)] # NO!
for f in a:

print(f(1))
# ä¡ăåŔŕèČ¡æIJ§æIJŻè¿ŞåĞžïijŽ1,2,3

ä¡ĘæŸŕåőd̄éŹĚå t’è¿ŞåĞž: 3,3,3. åőŽäźL’lambdaä¡£çŤĺçŽĎièćńçğřäÿžèĞłçŤśåŔĆæŢřïijŇåőČåŔłåIJĺèřČçŤĺlambdaåĞ¡æŢřæŮűïijŇåĂijæL’ èćńçIJ§æ čçąőåőŽäÿŃæİěïijŇè£ŹåřśçŁźåęĆäÿŃéİćæL’Şå řåĞž2ïijŇä¡ăèĆŕåőŽçąőä£ąæŮăçŰŚåŘğãĂĆ

a = 0
a = 1
a = 2
def f(a):

print(a)

æ čçąőåĄŽæşŢæŸŕè¡ňåŇŰèĞłçŤśåŔĆæŢřäÿžlambdaåĞ¡æŢřçŽĎéżŸèőd’åŔĆæŢřïijŽ
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a = [lambda x,i=i: x+i for i in range(3)] # YES!

9.5 5 åŘĎçğ åŔĆæŢřä¡£çŤĺäźŃåİŚ

Pythonåijžåd’ğåd’ŽåŔŸïijŇåŐ§åŻăäźŃäÿĂåIJĺäžŐåĞ¡æŢřåŔĆæŢřçśżåd̄ŃçŽĎåd’ŽæăůåŇŰãĂĆæŰźä¿£çŽĎåŘŇæŮűïijŇäź§äÿžä¡£çŤĺèĂĚåÿęæİěæŻt’åd’ŽçŽĎçžęæİ§èğĎåĹŹãĂĆåęĆæd̄IJäÿ äžĘèğčè£ŹäžŻèğĎåĹŹïijŇèřČçŤĺåĞ¡æŢřæŮűïijŇåŔŕèČ¡äijŽåĞžçŐřåęĆäÿŃäÿĂäžŻèŕ æşŢåijĆåÿÿïijŽ

(1) SyntaxError: positional argument follows keyword argument

(2) TypeError: f() missing 1 required keyword-only argument: âĂŸbâĂŹ

(3) SyntaxError: keyword argument repeated

(4) TypeError: f() missing 1 required positional argument: âĂŸbâĂŹ

(5) TypeError: f() got an unexpected keyword argument âĂŸaâĂŹ

(6) TypeError: f() takes 0 positional arguments but 1 was given

æĂżçżŞäÿżèęĄçŽĎåŔĆæŢřä¡£çŤĺèğĎåĹŹ

ä¡ ç¡őåŔĆæŢř

ä¡ ç¡őåŔĆæŢřçŽĎåőŽäźL’ïijŽåĞ¡æŢřèřČçŤĺæŮűæăźæ őåĞ¡æŢřåőŽäźL’çŽĎåŔĆæŢřä¡ ïijĹå¡ćåŔĆïijL’ç¡őæİěäijăéĂŠåŔĆæŢřïijŇæŸŕæIJĂåÿÿèğĄçŽĎåŔĆæŢřçśżåd̄ŃãĂĆ

def f(a):
return a

f(1) # ä¡ ç¡őåŔĆæŢř

ä¡ ç¡őåŔĆæŢřäÿ èČ¡çijžåřŚïijŽ

def f(a,b):
pass

f(1) # TypeError: f() missing 1 required positional argument: 'b'

èğĎåĹŹ1ïijŽä¡ ç¡őåŔĆæŢřå£ĚéążäÿĂäÿĂåŕźåžŤïijŇçijžäÿĂäÿ åŔŕ

åĚşéŤőå ŮåŔĆæŢř

åIJĺåĞ¡æŢřèřČçŤĺæŮűïijŇéĂŽè£ĞâĂŸéŤő–åĂijâĂŹæŰźåijŔäÿžåĞ¡æŢřå¡ćåŔĆäijăåĂijïijŇäÿ çŤĺæŇL’çĚğä¡ ç¡őäÿžåĞ¡æŢřå¡ćåŔĆäijăåĂijãĂĆ

def f(a):
print(f'a:{a}')

è£ŹäźĹèřČçŤĺïijŇaåřśæŸŕåĚşéŤőå ŮåŔĆæŢřïijŽ

f(a=1)

ä¡ĘæŸŕäÿŃéİćèřČçŤĺåřśäÿ OK:
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f(a=1,20.) # SyntaxError: positional argument follows keyword
→˓argument

èğĎåĹŹ2ïijŽåĚşéŤőå ŮåŔĆæŢřå£ĚéążåIJĺä¡ ç¡őåŔĆæŢřåŔşè¿ź

äÿŃéİćèřČçŤĺäź§äÿ OK:

f(1,width=20.,width=30.) #SyntaxError: keyword argument repeated

èğĎåĹŹ3ïijŽåŕźåŘŇäÿĂäÿłå¡ćåŔĆäÿ èČ¡éĞ åd’ äijăåĂij

éżŸèőd’åŔĆæŢř

åIJĺåőŽäźL’åĞ¡æŢřæŮűïijŇåŔŕäżěäÿžå¡ćåŔĆæŔŘä¿ŻéżŸèőd’åĂijãĂĆåŕźäžŐæIJL’éżŸèőd’åĂijçŽĎå¡ćåŔĆïijŇèřČçŤĺåĞ¡æŢřæŮűåęĆæd̄IJäÿžèŕěåŔĆæŢřäijăåĂijïijŇåĹŹä¡£çŤĺäijăåĚěçŽĎåĂijïijŇåŘęåĹŹä¡£çŤĺéżŸèőd’åĂijãĂĆåęĆäÿŃbæŸŕéżŸèőd’åŔĆæŢřïijŽ

def f(a,b=1):
print(f'a:{a}, b:{b}')

èğĎåĹŹ4ïijŽæŮăèőžæŸŕåĞ¡æŢřçŽĎåőŽäźL’è£ŸæŸŕèřČçŤĺïijŇéżŸèőd’åŔĆæŢřçŽĎåőŽäźL’åžŤèŕěåIJĺä¡ ç¡őå¡ćåŔĆåŔşéİć

åŔłåIJĺåőŽäźL’æŮűèţŃåĂijäÿĂæňąïijŻéżŸèőd’åŔĆæŢřéĂŽåÿÿåžŤèŕěåőŽäźL’æĹŘäÿ åŔŕåŔŸçśżåd̄Ń

åŔŕåŔŸä¡ ç¡őåŔĆæŢř

åęĆäÿŃåőŽäźL’çŽĎåŔĆæŢřaäÿžåŔŕåŔŸä¡ ç¡őåŔĆæŢřïijŽ

def f(*a):
print(a)

èřČçŤĺæŰźæşŢïijŽ

f(1) #æL’Şå řçżŞæd̄IJäÿžåĚČçżĎïijŽ (1,)
f(1,2,3) #æL’Şå řçżŞæd̄IJïijŽ(1, 2, 3)

ä¡ĘæŸŕïijŇäÿ èČ¡è£ŹäźĹèřČçŤĺïijŽ

f(a=1) # TypeError: f() got an unexpected keyword argument 'a'

åŔŕåŔŸåĚşéŤőå ŮåŔĆæŢř

åęĆäÿŃaæŸŕåŔŕåŔŸåĚşéŤőå ŮåŔĆæŢřïijŽ

def f(**a):
print(a)

èřČçŤĺæŰźæşŢïijŽ

f(a=1) #æL’Şå řçżŞæd̄IJäÿžå ŮåĚÿïijŽ{'a': 1}
f(a=1,b=2,width=3) #æL’Şå řçżŞæd̄IJïijŽ{'a': 1, 'b': 2, 'width': 3}

ä¡ĘæŸŕïijŇäÿ èČ¡è£ŹäźĹèřČçŤĺïijŽ

f(1) TypeError: f() takes 0 positional arguments but 1 was given
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æŐěäÿŃæİěïijŇå ŢçŃňæŐĺéĂĄåĹĘæd̄ŘäÿĂäÿłåřŔä¿Ńå ŘïijŇçżijåŘĹäżěäÿŁåŘĎçğ åŔĆæŢřçśżåd̄ŃçŽĎåĞ¡æŢřåŔŁèřČçŤĺæŰźæşŢïijŇæŢňèŕůåĚşæşĺãĂĆ

9.6 6 åĹŮèąĺåĹăéŹd’äźŃåİŚ

åĹăéŹd’äÿĂäÿłåĹŮèąĺäÿ çŽĎåĚČçt’ăïijŇæ d’åĚČçt’ăåŔŕèČ¡åIJĺåĹŮèąĺäÿ éĞ åd’ åd’ŽæňąïijŽ

def del_item(lst,e):
return [lst.remove(i) for i in e if i==e] # NO!

èĂČèŹŚåĹăéŹd’è£ŹäÿłåžŔåĹŮ[1,3,3,3,5]äÿ çŽĎåĚČçt’ă3ïijŇçżŞæd̄IJåŔŚçŐřåŔłåĹăéŹd’åĚűäÿ äÿd’äÿłïijŽ

del_item([1,3,3,3,5],3) # çżŞæd̄IJïijŽ[1,3,5]

æ čçąőåĄŽæşŢïijŽ

def del_item(lst,e):
d = dict(zip(range(len(lst)),lst)) # YES! æd̄ĎéĂăå ŮåĚÿ
return [v for k,v in d.items() if v!=e]

9.7 7 åĹŮèąĺå£ńéĂ§åd’ åĹűäźŃåİŚ

åIJĺpythonäÿ *äÿŐåĹŮèąĺæŞ ä¡IJïijŇåőd̄çŐřå£ńéĂ§åĚČçt’ăåd’ åĹűïijŽ

a = [1,3,5] * 3 # [1,3,5,1,3,5,1,3,5]
a[0] = 10 # [10, 2, 3, 1, 2, 3, 1, 2, 3]

åęĆæd̄IJåĹŮèąĺåĚČçt’ăäÿžåĹŮèąĺæĹŰå ŮåĚÿç L’åd’ åŘĹçśżåd̄ŃïijŽ

a = [[1,3,5],[2,4]] * 3 # [[1, 3, 5], [2, 4], [1, 3, 5], [2, 4], [1,
→˓ 3, 5], [2, 4]]

a[0][0] = 10 #

çżŞæd̄IJåŔŕèČ¡åĞžäźŐä¡ăçŽĎæĎŔæŰŹïijŇåĚűäżŰa[1[0]ç L’äź§èćńä£őæŤźäÿž10

[[10, 3, 5], [2, 4], [10, 3, 5], [2, 4], [10, 3, 5], [2, 4]]

è£ŹæŸŕåŻăäÿž*åd’ åĹűçŽĎåd’ åŘĹåŕźèśąéČ¡æŸŕæţĚåijŢçŤĺïijŇäź§åřśæŸŕèŕt’id(a[0])äÿŐid(a[2])éŮĺçL’ŇåŔůæŸŕçŻÿç L’çŽĎãĂĆåęĆæd̄IJæČşèęĄåőd̄çŐřæůśåd’ åĹűæŢĹæd̄IJïijŇè£ŹäźĹåĄŽïijŽ

a = [[] for _ in range(3)]
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9.8 8 å Ůçňęäÿšél’żçŢŹ

In [1]: a = 'something'
...: b = 'some'+'thing'
...: id(a)==id(b)

Out[1]: True

åęĆæd̄IJäÿŁéİćä¿Ńå Řè£ŤåŻd̄TrueïijŇä¡ĘæŸŕäÿŃéİćä¿Ńå ŘäÿžäżĂäźĹæŸŕFalse:

In [1]: a = '@zglg.com'

In [2]: b = '@zglg'+'.com'

In [3]: id(a)==id(b)
Out[3]: False

è£ŹäÿŐCpython çijŰèŕŚäijŸåŇŰçŻÿåĚşïijŇèąŇäÿžçğřäÿžå Ůçňęäÿšél’żçŢŹïijŇä¡Ęél’żçŢŹçŽĎå Ůçňęäÿšäÿ åŔłåŇĚåŘńå Ůæŕ ïijŇæŢřå ŮæĹŰäÿŃåĹŠçž£ãĂĆ

9.9 9 çŻÿåŘŇåĂijçŽĎäÿ åŔŕåŔŸåŕźèśą

In [5]: d = {}
...: d[1] = 'java'
...: d[1.0] = 'python'

In [6]: d
Out[6]: {1: 'python'}

### key=1,value=javaçŽĎéŤőåĂijåŕźçěd̄åŹĺæű́Låd’śäžĘ
In [7]: d[1]
Out[7]: 'python'
In [8]: d[1.0]
Out[8]: 'python'

è£ŹæŸŕåŻăäÿžåĚůæIJL’çŻÿåŘŇåĂijçŽĎäÿ åŔŕåŔŸåŕźèśąåIJĺPythonäÿ åğŃçżĹåĚůæIJL’çŻÿåŘŇçŽĎåŞ́LåÿŇåĂij

çŤśäžŐå ŸåIJĺåŞ́LåÿŇåĘšçłĄïijŇäÿ åŘŇåĂijçŽĎåŕźèśąäź§åŔŕèČ¡åĚůæIJL’çŻÿåŘŇçŽĎåŞĹåÿŇåĂijãĂĆ

9.10 10 åŕźèśąéŤĂæŕĄéąžåžŔ

åĹŻåżžäÿĂäÿłçśżSE:

class SE(object):
def __init__(self):

print('init')
def __del__(self):

print('del')
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åĹŻåżžäÿd’äÿłSEåőd̄ä¿ŃïijŇä¡£çŤĺisåĹd’æŰ ïijŽ

In [63]: SE() is SE()
init
init
del
del
Out[63]: False

åĹŻåżžäÿd’äÿłSEåőd̄ä¿ŃïijŇä¡£çŤĺidåĹd’æŰ ïijŽ

In [64]: id(SE()) == id(SE())
init
del
init
del
Out[64]: True

èřČçŤĺidåĞ¡æŢř, Python åĹŻåżžäÿĂäÿł SE çśżçŽĎåőd̄ä¿ŃïijŇåźűä¡£çŤĺidåĞ¡æŢřèŐůå¿ŮåĘĚå ŸåIJřåİĂåŘŐïijŇéŤĂæŕĄåĘĚå ŸäÿćåijČè£ŹäÿłåŕźèśąãĂĆ

å¡Şè£d̄çż äÿd’æňąè£ŻèąŇæ d’æŞ ä¡IJ, PythonäijŽåřĘçŻÿåŘŇçŽĎåĘĚå ŸåIJřåİĂåĹĘéĚ çżŹçňňäžŇäÿłåŕźèśąïijŇæL’Ăäżěäÿd’äÿłåŕźèśąçŽĎidåĂijæŸŕçŻÿåŘŇçŽĎ.

ä¡ĘæŸŕisèąŇäÿžå t’äÿŐäźŃäÿ åŘŇïijŇéĂŽè£ĞæL’Şå řéąžåžŔåřśåŔŕäżěçIJŃåĹřãĂĆ

9.11 11 åĚĚåĹĘèőd’èŕĘfor

In [65]: for i in range(5):
...: print(i)
...: i = 10

0
1
2
3
4

äÿžäżĂäźĹäÿ æŸŕæL’ğèąŇäÿĂæňąåřśéĂĂåĞžïij§

æŇL’çĚğforåIJĺPythonäÿ çŽĎåůěä¡IJæŰźåijŔ, i = 10
åźűäÿ äijŽå¡śåŞ å¿łçŐŕãĂĆrange(5)çŤ§æĹŘçŽĎäÿŃäÿĂäÿłåĚČçt’ăåřśèćńèğčåŇĚïijŇåźűèţŃåĂijçżŹçŻőæăĞåĹŮèąĺçŽĎåŔŸéĞŔi.

9.12 12 èőd’èŕĘæL’ğèąŇæŮűæIJž

array = [1, 3, 5]
g = (x for x in array if array.count(x) > 0)

gäÿžçŤ§æĹŘåŹĺïijŇlist(g)åŘŐè£ŤåŻd̄[1,3,5]ïijŇåŻăäÿžæŕŔäÿłåĚČçt’ăèĆŕåőŽèĞşåřŚéČ¡åĞžçŐřäÿĂæňąãĂĆæL’Ăäżěè£ŹäÿłçżŞæd̄IJè£Źäÿ èűşäÿžåěĞãĂĆä¡ĘæŸŕïijŇèŕůçIJŃäÿŃä¿ŃïijŽ
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array = [1, 3, 5]
g = (x for x in array if array.count(x) > 0)
array = [5, 7, 9]

èŕůéŮő,list(g)ç L’äžŐåd’ŽåřŚïij§è£Źäÿ æŸŕåŠŇäÿŁéİćéĆčäÿłä¿Ńå ŘçżŞæd̄IJäÿĂæăůåŘŮïijŇçżŞæd̄IJäź§æŸŕ[1,
3,5]ïijŇä¡ĘæŸŕïijŽ

In [74]: list(g)
Out[74]: [5]

è£ŹæIJL’äžŻäÿ åŔŕæĂİèőő~~ åŐ§åŻăåIJĺäžŐïijŽ

çŤ§æĹŘåŹĺèąĺè¿¿åijŔäÿ , in å ŘåŔěåIJĺåčřæŸŐæŮűæL’ğèąŇ,
èĂŇæİąäżűå ŘåŔěåĹŹæŸŕåIJĺè£ŘèąŇæŮűæL’ğèąŇãĂĆ

æL’ĂäżěäżčçăĄïijŽ

array = [1, 3, 5]
g = (x for x in array if array.count(x) > 0)
array = [5, 7, 9]

ç L’äżůäžŐïijŽ

g = (x for x in [1,3,5] if [5,7,9].count(x) > 0)
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CHAPTER 10

åĚńãĂĄ PythonçňňäÿL’æŰźåŇĚ

æĂżçżŞPythonåőd̄çŤĺçŽĎçňňäÿL’æŰźåůěåĚůåŇĚ

10.1 1 äÿĂèąŇäżčçăĄäijŸåŇŰè¿ŞåĞžçŽĎåijĆåÿÿä£ąæĄŕ

pip install pretty-errors

åĘŹäÿĂäÿłåĞ¡æŢřæţŃèŕŢïijŽ

def divided_zero():
for i in range(10, -1, -1):

print(10/i)

divided_zero()

åIJĺæšąæIJL’importè£Źäÿłpretty-errorsåL’ ïijŇè¿ŞåĞžçŽĎéŤŹèŕŕä£ąæĄŕæIJL’äžŻåĘŮä¡ŹïijŽ

Traceback (most recent call last):
File "c:\Users\HUAWEI\.vscode\extensions\ms-python.python-2019.11.

→˓50794\pythonFiles\ptvsd_launcher.py", line 43, in <module>
main(ptvsdArgs)

File "c:\Users\HUAWEI\.vscode\extensions\ms-python.python-2019.11.
→˓50794\pythonFiles\lib\python\old_ptvsd\ptvsd\__main__.py",
line 432, in main

run()
File "c:\Users\HUAWEI\.vscode\extensions\ms-python.python-2019.11.

→˓50794\pythonFiles\lib\python\old_ptvsd\ptvsd\__main__.py",
line 316, in run_file

(continues on next page)
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(continued from previous page)

runpy.run_path(target, run_name='__main__')
File "D:\anaconda3\lib\runpy.py", line 263, in run_path
pkg_name=pkg_name, script_name=fname)

File "D:\anaconda3\lib\runpy.py", line 96, in _run_module_code
mod_name, mod_spec, pkg_name, script_name)

File "D:\anaconda3\lib\runpy.py", line 85, in _run_code
exec(code, run_globals)

File "d:\source\sorting-visualizer-master\sorting\debug_test.py",
→˓line 6, in <module>

divided_zero()
File "d:\source\sorting-visualizer-master\sorting\debug_test.py",

→˓line 3, in divided_zero
print(10/i)

ZeroDivisionError: division by zero

æĹŚäżňä¡£çŤĺåĹŽåőL’èčĚçŽĎpretty_errorsïijŇimportäÿŃ:

import pretty_errors

def divided_zero():
for i in range(10, -1, -1):

print(10/i)

divided_zero()

æ d’æŮűçIJŃçIJŃè¿ŞåĞžçŽĎéŤŹèŕŕä£ąæĄŕïijŇéİd̄åÿÿçš¿çőĂåŔłæIJL’2èąŇïijŇåŐżéĆčäžŻåĘŮä¡Źä£ąæĄŕïijŽ

ZeroDivisionError:
division by zero

åőŇæŢt’çŽĎè¿ŞåĞžä£ąæĄŕåęĆäÿŃåŻ¿çL’ĞæL’Ăçd’žïijŽ

10.2 2 äÿd’èąŇäżčçăĄåőd̄çŐřæŮŃè¡ňåŠŇçijl’æŤ¿åŻ¿åČŔ

éęŰåĚĹåőL’èčĚpillow:

pip install pillow

æŮŃè¡ňåŻ¿åČŔäÿŃéİćåŻ¿åČŔ45åžęïijŽ

In [1]: from PIL import Image
In [2]: im = Image.open('./img/plotly2.png')
In [4]: im.rotate(45).show()

æŮŃè¡ň45åžęåŘŐçŽĎæŢĹæd̄IJåŻ¿

ç L’æŕŤä¿Ńçijl’æŤ¿åŻ¿åČŔïijŽ
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im.thumbnail((128,72),Image.ANTIALIAS)

çijl’æŤ¿åŘŐçŽĎæŢĹæd̄IJåŻ¿ïijŽ

è£Ğæżd’åŻ¿åČŔåŘŐçŽĎæŢĹæd̄IJåŻ¿ïijŽ

from PIL import ImageFilter
im.filter(ImageFilter.CONTOUR).show()
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CHAPTER 11

äźİãĂĄ æIJžåŹĺå ęäźăåŠŇæůśåžęå ęå£Ěç§ěçőŮæşŢ

éęŰåĚĹåĹŮäÿ¿æIJL’èűčçŽĎå§žçąĂçőŮæşŢïijŇéĂŽè£Ğè£ŹäžŻå§žçąĂçőŮæşŢçŽĎåřŔä¿Ńå ŘåÿőåŁl’ä¡ăåĚěéŮĺçőŮæşŢãĂĆ

çĎűåŘŐåĘ èőĺèőžå Ąåd’ğå£Ěç§ěçŽĎæIJžåŹĺå ęäźăçőŮæşŢ

æIJĂåŘŐæŐćèőĺæůśåžęå ęäźăå£Ěç§ěçŽĎæăÿå£ČçőŮæşŢ

11.1 1 éćĘçŢěçőŮæşŢé ĚåŁŻ

æůśåĹżçăŤçl’űæŐŠåžŔçőŮæşŢæŸŕåĚěéŮĺçőŮæşŢè¿Čäÿžåě¡çŽĎäÿĂçğ æŰźæşŢïijŇçŐřåIJĺè£Ÿèőřå¿Ů4åźt’åL’ æL’ŃåŁĺåőd̄çŐřåÿÿèğĄ8çğ æŐŠåžŔçőŮæşŢïijŇéĂŽè£ĞéŽŔæIJžçŤ§æĹŘäÿĂäžŻæŢřæ őïijŇéĂŘäÿłæăąéłŇäżčçăĄåőd̄çŐřçŽĎæŐŠåžŔè£ĞçĺŃæŸŕåŘęäÿŐéćĎæIJ§çŽĎäÿĂèĞt’ïijŇèűŁåĄŽèűŁæIJL’åŁšïijŇèűŁæIJL’åŁšèűŁæČşåŐżçăŤçl’űïijŇåĚňäžd’è¡ęäÿŁïijŇåŘČéě çŽĎèůŕäÿŁãĂĆãĂĆãĂĆéĆčäžŻçŤżéİćïijŇçŐřåIJĺä¿İçĎűèőřå£ĘçŁźæŰřãĂĆ

èČ¡åŁŻæIJL’éŹŘïijŇå¡ŞæŮűåźűæšąæIJL’çŤ§æĹŘæŐŠåžŔè£ĞçĺŃçŽĎåŁĺçŤżïijŇæL’Ăäżěè£ŹäžŻåźt’æČşçİĂæŁ¡æŮűéŮt’äÿĂåőŽæŁŁæŐŠåžŔçŽĎè£ĞçĺŃéČ¡åĹűä¡IJæĹŘåŁĺçŤżïijŇçĎűåŘŐåĹĘäžńåĞžæİěïijŇèől’æŻt’åd’ŽçŽĎåřŔäijŹäijt’çIJŃåĹřïijŇéĂŽè£ĞæŐŠåžŔçőŮæşŢçŽĎåŁĺæĂĄæijŤçd’žåŁĺçŤżïijŇæL’¿åĹřå ęäźăçőŮæşŢçŽĎçIJ§æ čäźŘèűčïijŇäżŐèĂŇè£ĹåŘŚäÿĂäÿłæŰřçŽĎèőd’ç§ěéćĘå§§ãĂĆ

å¡ŞæŮűæĹŚè£ŸæŸŕçŤĺC++åĘŹçŽĎïijŇæŮűè£ĞåćČè£ĄïijŇPythonè£ĚéĂ§åt’ŻèţůïijŇå¿ŮçŻŁäžŐPythonçŽĎçőĂæt’ĄïijŇæŐěåŔčæŸŞçŤĺïijŇæIJĂè£ŚçżĹäžŐæIJL’äžžåIJĺgithubäÿ åijĂæžŘäžĘä¡£çŤĺPythonåŁĺçŤżåśŢçd’žæŐŠåžŔçőŮæşŢçŽĎéąźçŻőïijŇçIJ§æŸŕåĂ æĎ§åźÿè£ŘãĂĆ

åŁĺçŤżè£ŸæŸŕçŤĺmatplotlibåĄŽåĞžæİěçŽĎïijŇè£ŹåřśæŻt’åőŇç¿ŐäžĘïijŇäÿĂè¿źå ęåőŇç¿ŐçŽĎçőŮæşŢïijŇäÿĂè¿źè£ŸèČ¡æŔŘå ĞPythonçĘ§çżČåžęïijŇäÿĂè¿źè£ŸèČ¡å ęåĹřä¡£çŤĺmatplotlibåĹűä¡IJåŁĺçŤżãĂĆ

å£ńéĂ§æŐŠåžŔåŁĺçŤżåśŢçd’ž

å¡ŠåźűæŐŠåžŔåŁĺçŤżåśŢçd’ž

åăĘæŐŠåžŔåŁĺçŤżåśŢçd’ž

è£ŹäžŻçőŮæşŢåŁĺçŤżä¡£çŤĺMatplotlibåĹűä¡IJïijŇæŐěäÿŃæİěéĂŘäÿłèąěåĚĚãĂĆ
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11.2 2 æŐŠåžŔçőŮæşŢçŽĎåŁĺçŤżåśŢçd’ž

å ęäijŽçňňäÿĂéČĺåĹĘåęĆä¡ŢåĹűä¡IJåŁĺçŤżåŘŐïijŇåŔŕåřĘæ d’æŁĂæIJŕåžŤçŤĺäžŐæŐŠåžŔçőŮæşŢèřČæŢt’è£ĞçĺŃçŽĎåŁĺæĂĄåśŢçd’žäÿŁãĂĆ

éęŰåĚĹçŤ§æĹŘæţŃèŕŢä¡£çŤĺçŽĎæŢřæ őïijŇå¿ĚæŐŠåžŔçŽĎæŢřæ őäÿłæŢřèĞşåd’Ž20äÿłïijŇå¿ĚæŐŠåžŔåžŔåĹŮäÿžrandom_wait_sortïijŇäÿžæŕŔäÿłåĂijèţŃäÿĂäÿłéćIJèL’šåĂijïijŇè£ŹäÿłçŤśrandom_rgbèt’§èt’čïijŽ

data_count = 20 # here, max value of data_count is 20

random_wait_sort = [12, 34, 32, 24, 28, 39, 5,
22, 11, 25, 33, 32, 1, 25, 3, 8, 7, 1, 34, 7]

random_rgb = [(0.5, 0.811565104942967, 0.11211028937187217),
(0.5, 0.5201323831224014, 0.6660999602342474),
(0.5, 0.575976663060455, 0.17788242607567772),
(0.5, 0.6880174797416493, 0.43581701833249353),
(0.5, 0.4443131322001743, 0.6993600264279745),
(0.5, 0.5538835821863523, 0.889276053938713),
(0.5, 0.4851681185146841, 0.7977608586163772),
(0.5, 0.3886717808488436, 0.09319137949618972),
(0.5, 0.8952456581687489, 0.8282376936934484),
(0.5, 0.16360202854998007, 0.4538892160157194),
(0.5, 0.23233400128809478, 0.8544141586189615),
(0.5, 0.5224648797546528, 0.8194014475829123),
(0.5, 0.49396099968405016, 0.47441724394796825),
(0.5, 0.12078104526714728, 0.7715022079860492),
(0.5, 0.19428498518228154, 0.08174917157481443),
(0.5, 0.6058698403873457, 0.6085936584142663),
(0.5, 0.7801178568951216, 0.6414767240649862),
(0.5, 0.4768865661174162, 0.3889866229610085),
(0.5, 0.4301945092238082, 0.961688141676841),
(0.5, 0.40496648895289855, 0.24234095882836093)]

åĘ åřĄèčĚäÿĂäÿłçőĂå ŢçŽĎæŢřæ őåŕźèśąDataïijŽ

class Data:
def __init__(self, value, rgb):

self.value = value
self.color = rgb

# éĂăæŢřæ ő
@classmethod
def create(cls):

return [Data(val, rgb) for val, rgb in zip(random_wait_
→˓sort[:data_count],

random_rgb[:data_
→˓count])]
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11.3 3 åĚĹæŃ£åĘŠæşąåőd̄éłŇ

äÿĂæŮęåŔŚçŤ§èřČæŢt’ïijŇæĹŚäżňçńŃå şä£İå ŸåĹřåÿğåĹŮèąĺframesäÿ ïijŇæşĺæĎŔæ d’åd’ĎéIJĂèęĄdeepcopy:

# åĘŠæşąæŐŠåžŔ
def bubble_sort(waiting_sort_data):

frames = [waiting_sort_data]
ds = copy.deepcopy(waiting_sort_data)
for i in range(data_count-1):

for j in range(data_count-i-1):
if ds[j].value > ds[j+1].value:

ds[j], ds[j+1] = ds[j+1], ds[j]
frames.append(copy.deepcopy(ds))

frames.append(ds)
return frames

åőd̄éłŇçżŞæd̄IJåŻ¿ïijŽ

åőŇæŢt’åŁĺçŤżæijŤçd’žïijŽ

11.4 4 å£ńéĂ§æŐŠåžŔ

åĚĹäÿŁäżčçăĄïijŇæŕŤè¿ČçżŔåĚÿïijŇåĂijå¿ŮåŻd̄åŚşïijŽ

def quick_sort(data_set):
frames = [data_set]
ds = copy.deepcopy(data_set)

def qsort(head, tail):
if tail - head > 1:

(continues on next page)
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(continued from previous page)

i = head
j = tail - 1
pivot = ds[j].value
while i < j:

if ds[i].value > pivot or ds[j].value < pivot:
ds[i], ds[j] = ds[j], ds[i]
frames.append(copy.deepcopy(ds))

if ds[i].value == pivot:
j -= 1

else:
i += 1

qsort(head, i)
qsort(i+1, tail)

qsort(0, data_count)
frames.append(ds)
return frames

å£ńéĂ§æŐŠåžŔçőŮæşŢåŕźè¿ŞåĚěäÿžéŽŔæIJžçŽĎåžŔåĹŮäijŸåŁ£å¿Ăå¿Ăè¿ČäÿžæŸŐæŸ¿ïijŇåŘŇæăůçŽĎè¿ŞåĚěæŢřæ őïijŇåőČåŔłéIJĂèęĄ24åÿğèřČæŢt’åřśèČ¡åőŇæĹŘæŐŠåžŔïijŽ

11.5 5 éĂL’æŃl’æŐŠåžŔ

éĂL’æŃl’æŐŠåžŔåŠŇåăĘæŐŠåžŔéČ¡æŸŕéĂL’æŃl’æĂİçżt’ïijŇä¡ĘæŸŕæĂğèČ¡å t’äÿ åęĆåăĘæŐŠåžŔïijŽ

def selection_sort(data_set):
frames = [data_set]
ds = copy.deepcopy(data_set)
for i in range(0, data_count-1):

for j in range(i+1, data_count):
if ds[j].value < ds[i].value:

ds[i], ds[j] = ds[j], ds[i]
frames.append(copy.deepcopy(ds))

frames.append(ds)
return frames

åŘŇæăůçŽĎè¿ŞåĚěæŢřæ őïijŇåőČåőŇæĹŘæŐŠåžŔéIJĂèęĄ108åÿğ:
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åŁĺçŤżåśŢçd’žåęĆäÿŃïijŇæŕŔè¡őäijŽäżŐæIJłæŐŠåžŔçŽĎåĹŮèąĺäÿ ïijŇæŇŚåĞžäÿĂäÿłæIJĂåřŔåĂijïijŇæŤ¿åĹřåůšæŐŠåžŔåžŔåĹŮåŘŐéİćãĂĆ

11.6 6 åăĘæŐŠåžŔ

åăĘæŐŠåžŔåd’ğåd’ğæŤźè£ŻäžĘéĂL’æŃl’æŐŠåžŔïijŇéĂżè¿ŚäÿŁä¡£çŤĺäžŇåŔL’æăŚïijŇåĚĹåżžçńŃäÿĂäÿłåd’ğæăźåăĘïijŇçĎűåŘŐæăźèŁĆçĆźäÿŐæIJłæŐŠåžŔåžŔåĹŮçŽĎæIJĂåŘŐäÿĂäÿłåĚČçt’ăäžd’æ ćïijŇéĞ æŰřåŕźæIJłæŐŠåžŔåžŔåĹŮåżžåăĘãĂĆ

åőŇæŢt’äżčçăĄåęĆäÿŃïijŽ

def heap_sort(data_set):
frames = [data_set]
ds = copy.deepcopy(data_set)

def heap_adjust(head, tail):
i = head * 2 + 1 # headçŽĎåůęå l’å Ř
while i < tail:

if i + 1 < tail and ds[i].value < ds[i+1].value: #
→˓éĂL’æŃl’äÿĂäÿłæŻt’åd’ğçŽĎå l’å Ř

i += 1
if ds[i].value <= ds[head].value:

break
ds[head], ds[i] = ds[i], ds[head]
frames.append(copy.deepcopy(ds))
head = i
i = i * 2 + 1

#
→˓åżžçńŃäÿĂäÿłæIJĂåd’ğåăĘïijŇäżŐæIJĂåŘŐäÿĂäÿłḉLűèŁĆçĆźåijĂåğŃèřČæŢt’

for i in range(data_count//2-1, -1, -1):
heap_adjust(i, data_count)

(continues on next page)
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(continued from previous page)

for i in range(data_count-1, 0, -1):
ds[i], ds[0] = ds[0], ds[i] #

→˓æŁŁæIJĂåd’ğåĂijæŤ¿åIJĺä¡ ç¡őiåd’Ď
heap_adjust(0, i) # äżŐ0~i-1è£ŻèąŇåăĘèřČæŢt’

frames.append(ds)
return frames

åăĘæŐŠåžŔçŽĎæĂğèČ¡äź§æŕŤè¿ČäijŸçğĂïijŇåőŇæĹŘæŐŠåžŔéIJĂèęĄ51æňąèřČæŢt’ãĂĆ

11.7 7 çżijåŘĹ

ä¿İæňąèřČçŤĺäżěäÿŁåÿÿèğĄçŽĎ4çğ æŐŠåžŔçőŮæşŢïijŇåĹĘåĹńä£İå ŸæL’ĂæIJL’åÿğåŠŇhtmlæŰĞäżűãĂĆ

waiting_sort_data = Data.create()
for sort_method in [bubble_sort, quick_sort, selection_sort, heap_
→˓sort]:

frames = sort_method(waiting_sort_data)
draw_chart(frames, file_name='%s.html' % (sort_method.__name__,

→˓))

èŐůåŔŰäżěäÿŁåőŇæŢt’äżčçăĄãĂĄæL’ĂæIJL’æŢřæ őæŰĞäżűãĂĄçżŞæd̄IJæŰĞäżűïijŽåőŇæŢt’æžŘçăĄäÿŃè¡¡

11.8 8 äijŸåŇŰçőŮæşŢ

æIJžåŹĺå ęäźăæŸŕäÿĂäÿłçŻőæăĞåĞ¡æŢřäijŸåŇŰéŮőéćŸïijŇçżŹåőŽçŻőæăĞåĞ¡æŢřfïijŇçžęæİ§æİąäżűäijŽæIJL’äÿĂèĹňåŇĚæŃňäżěäÿŃäÿL’çśżïijŽ

1. äżĚåŘńç L’åijŔçžęæİ§

2. äżĚåŘńäÿ ç L’åijŔçžęæİ§

3. ç L’åijŔåŠŇäÿ ç L’åijŔçžęæİ§æůůåŘĹåd̄Ń

å¡ŞçĎűè£ŸæIJL’äÿĂçśżæšąæIJL’äżżä¡Ţçžęæİ§æİąäżűçŽĎæIJĂäijŸåŇŰéŮőéćŸ

åĚşäžŐæIJĂäijŸåŇŰéŮőéćŸïijŇåd’ğéČ¡äżd’äžžæŕŤè¿Čåd’t’çŰijïijŇéęŰåĚĹåd’ğåd’ŽæŢŹæİŘèőšèğčéĂŽçŕĞéČ¡æŸŕåĚňåijŔïijŇåŘĎçğ çňęåŔůèąĺè¿¿ïijŇåŘĎçğ æćŕåžęïijŇåŔńäžžçIJŃçŽĎäžŚéĞŇéŻ¿éĞŇãĂĆ

æIJL’æšąæIJL’çżŞåŘĹåĞăä¡ŢåŻ¿å¡ćéŸŘè£řäżěäÿŁéŮőéćŸçŽĎïij§å¿ĹåžĘåźÿïijŇè£ŸçIJ§æIJL’è£ŹäźĹåě¡çŽĎèőšèğčæİŘæŰŹïijŇåŻ¿æŰĞåźűèŇĆïijŇéĂżè¿ŚæŐĺåŕijäÿěèřĺïijŇæŻt’åőźæŸŞåŔńæĹŚäżňçŘĘèğčæŃL’æăijæIJŮæŮěäźŸæŢřæşŢãĂĄKKTæİąäżűäÿžäżĂäźĹåřśèČ¡æśĆåĞžæd̄ĄåĂijãĂĆ
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11.9 9 äżĚåŘńç L’åijŔçžęæİ§

åĄĞåőŽçŻőæăĞåĞ¡æŢřæŸŕè£d̄çż åŔŕåŕijåĞ¡æŢřïijŇéŮőéćŸåőŽäźL’åęĆäÿŃïijŽ

çĎűåŘŐïijŽ

ch10/./img/1578812306173.png

éĂŽè£ĞäżěäÿŁæŰźæşŢæśĆèğčæ d’çśżéŮőéćŸïijŇä¡ĘæŸŕäÿžäżĂäźĹåőČèČ¡æśĆåĞžæd̄ĄåĂijåŚćïij§

11.10 10 æL’¿æL’¿æĎ§èğL’

åd’ğåőűæŮűéŮt’éČ¡æIJL’éŹŘïijŇåŔłåĹŮåĞžæIJĂæăÿå£ČçŽĎéĂżè¿ŚïijŇæL’¿æL’¿sense,
åęĆæIJL’åĚt’èűčåŔŕåŻd̄åŐżäÿŃè¡¡PPTäżŤçżĘä¡ŞäijŽãĂĆ

æ d’èğčéĞŁäÿ åŕźæ d’çśżéŮőéćŸçŽĎåőŽäźL’ïijŽ

äÿžäžĘæŻt’åě¡çŽĎéŸŘè£řïijŇçżŹåőŽäÿĂäÿłåĚůä¡Şä¿Ńå ŘïijŇéŤĄåőŽïijŽ

æL’ĂäżěïijŇf(x)çŽĎäÿĂçşżåĹŮåŔŰåĂijåŇĚæŃň0,1,100,10000ç L’äżżæĎŔåőd̄æŢřïijŽ

ä¡ĘæŸŕïijŇçžęæİ§æİąäżűh(x)æşĺåőŽäijŽçžęæİ§f(x)äÿ äijŽç L’äžŐ100ïijŇäÿ äijŽç L’äžŐ10000âĂę

äÿĂäÿłåŔŕèąŇçĆźïijŽ

11.11 11 æćŕåžęäÿŃéŹ

æĹŚäżňæČşèęĄåŕżæL’¿äÿĂäÿłçğżåŁĺxçŽĎèğĎåĹŹïijŇä¡£å¿ŮçğżåŁĺåŘŐf(x+delta_x)åŔŸåřŔïijŇå¡ŞçĎűå£Ěéążæżąèűşçžęæİ§h(x+delta_x)=0
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ch10/./img/1578812432196.png
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PythonåřŔä¿Ńå Ř, Release 1.2.378

ä¡£å¿Ůf(x)åĞŔåřŔæIJĂå£ńçŽĎæŰźåŘŚåřśæŸŕåőČçŽĎæćŕåžęåŔ æŰźåŘŚïijŇå ş

åŻăæ d’ïijŇèęĄæČşf(x+deltax) åŔŸåřŔïijŇéĂŽè£ĞåŻ¿å¡ćåŔŕäżěçIJŃåĞžïijŇåŔłèęĄä£İæŇĄåŠŇæćŕåžęåŔ æŰźåŘŚåd’źèğŠåřŔäžŐ90ïijŇäź§åřśæŸŕä£İæŇĄåd’ğæęĆäÿĂäÿłæŰźåŘŚïijŇ‘f(x+deltax)‘åřśäijŽåŔŸåřŔïijŇè¡ňåŇŰäÿžåĚňåijŔåřśæŸŕïijŽ

åęĆäÿŃæL’Ăçd’žçŽĎäÿĂäÿłdelta_xåřśæŸŕäÿĂäÿłäijŽä¡£å¿Ůf(x)åĞŔåřŔçŽĎæŰźåŘŚïijŇä¡ĘæŸŕè£Źçğ çğżåŁĺåřĘäijŽçăt’åİŔç L’åijŔçžęæİ§:
h(x)=0ïijŇåĚşäžŐåĞĘçąőçŽĎçğżåŁĺæŰźåŘŚäÿŃéİćçňňåŻŻåřŔèŁĆäijŽèőšåĹř

11.12 12 çžęæİ§éİćçŽĎæşŢåŘŚ

çžęæİ§éİćçŽĎåd’ŰæşŢåŘŚïijŽ

çžęæİ§éİćçŽĎåĘĚæşŢåŘŚïijŽ

çż£åIJĹèąĺçd’žæşŢåŘŚçŽĎæ čäžd’æŰźåŘŚ
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xæš£çİĂçż£åIJĹåĘĚçŽĎæŰźåŘŚçğżåŁĺïijŇåřĘäijŽä¡£å¿Ůf(x)åĞŔåřŔïijŇåŘŇæŮűæżąèűşç L’åijŔçžęæİ§h(x)
= 0

11.13 13 åd’ğèČĘçŇIJæČş

æĹŚäżňäÿ åęĺåd’ğèČĘåĄĞèő¿ïijŇåęĆæd̄IJæżąèűşäÿŃéİćçŽĎæİąäżűïijŽ

ch10/./img1578812749903.png

æăźæ őçňňåŻŻåřŔèŁĆèőšè£řïijŇdelta_xå£Ěéążæ čäžd’äžŐh(x)ïijŇæL’ĂäżěïijŽ

æL’ĂäżěïijŽ

èĞşæ d’ïijŇæĹŚäżňåřśæL’¿åĹřf(x)åĄŔåŕijæŢřç L’äžŐ0çŽĎçĆźïijŇåřśæŸŕäÿŃåŻ¿æL’Ăçd’žçŽĎäÿd’äÿłåĚşéŤőçĆźïijĹåőČäżňäź§æŸŕf(x)äÿŐh(x)çŽĎäÿt’çŢŇçĆźïijL’ãĂĆäÿŤå£ĚéążæżąèűşäżěäÿŃæİąäżűïijŇäź§åřśæŸŕäÿd’äÿłåŘŚéĞŔå£ĚéążæŸŕåźşèąŇçŽĎïijŽ
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11.14 14 åőŇåĚĺèğčçăĄæŃL’æăijæIJŮæŮěäźŸæŢřæşŢ

èĞşæ d’ïijŇåůšçżŔåőŇåĚĺèğčçăĄæŃL’æăijæIJŮæŮěäźŸæŢřæşŢïijŇæŃL’æăijæIJŮæŮěåůğåęŹçŽĎæd̄ĎéĂăåĞžäÿŃéİćè£ŹäÿłåijŔå ŘïijŽ

è£ŸæIJL’åŔŰå¿Ůæd̄ĄåĂijçŽĎçŽĎäÿL’äÿłæİąäżűïijŇéČ¡æŸŕåŕźäżěäÿŁäžŤäÿłåřŔèŁĆäÿ æűL’åŔŁåĹřçŽĎæİąäżűçŽĎçijŰçăĄ

åĚşäžŐçňňäÿL’äÿłæİąäżűïijŇçĺ åŁăèŕt’æŸŐãĂĆ

åŕźäžŐåŘńæIJL’åd’ŽäÿłåŔŸéĞŔïijŇæŕŤåęĆæIJňä¿Ńå ŘåřśåŘńæIJL’2äÿłåŔŸéĞŔx1,
x2ïijŇåřśæŸŕäÿĂäÿłåd’ŽåĚČäijŸåŇŰéŮőéćŸïijŇéIJĂèęĄæśĆäžŇéŸűåŕijïijŇäžŇéŸűåŕijçŽĎç§l’éŸţåřśèćńçğřäÿžæţůåąd̄ç§l’éŸţïijĹHessian
MatrixïijL’

äÿŐæśĆèğčäÿĂåĚČéŮőéćŸäÿĂæăůïijŇäżĚåĞ äÿĂéŸűåŕijæŢřç L’äžŐæŸŕæŮăæşŢåĹd’æŰ æd̄ĄåĂijçŽĎïijŇéIJĂèęĄæśĆäžŇéŸűåŕijïijŇåźűäÿŤäžŇéŸűåŕijåd’ğäžŐ0æL’ æŸŕæd̄ĄåřŔåĂijïijŇåřŔäžŐ0æŸŕæd̄Ąåd’ğåĂijïijŇç L’äžŐ0ä¿İçĎűæŮăæşŢåĹd’æŰ æŸŕåŘęåIJĺæ d’çĆźåŐżçŽĎæd̄ĄåĂijãĂĆ

äżěäÿŁåřśæŸŕæIJžåŹĺå ęäźăæIJĂåÿÿçŤĺçŽĎäijŸåŇŰæŁĂåůğïijŽæŃL’æăijæIJŮæŮěäźŸæŢřæşŢçŽĎåŻ¿å¡ćèőšèğčïijŇçŻÿä£ąåd’ğåőűåůšçżŔæL’¿åĹřäÿĂåőŽæĎ§èğL’ïijŇæŐěäÿŃæİěåĞăåd’l’æĹŚäżňéĂŽè£Ğä¿Ńå ŘïijŇèŕęçżĘéŸŘè£řæIJžåŹĺå ęäźăçŽĎåĚůä¡ŞæęĆå£ţïijŇåÿÿçŤĺçőŮæşŢïijŇä¡£çŤĺPythonåőd̄çŐřäÿżèęĄçŽĎçőŮæşŢïijŇä¡£çŤĺSklearnïijŇKaggleæŢřæ őåőd̄æĹŸè£ŹäžŻçőŮæşŢãĂĆ
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11.15 15 åİĞåŇĂåĹĘåÿČ

åŕijåĚěæIJňæňąåőd̄éłŇæL’ĂçŤĺçŽĎ4çğ åÿÿèğĄåĹĘåÿČïijŇè£d̄çż åĹĘåÿČçŽĎäżčèąĺïijŽbetaåĹĘåÿČãĂĄæ čæĂĄåĹĘåÿČïijŇåİĞåŇĂåĹĘåÿČïijŇçężæŢčåĹĘåÿČçŽĎäżčèąĺïijŽäžŇéąźåĹĘåÿČãĂĆ

çżŸåŻ¿èčĚéěřåŹĺåÿęæIJL’åŻŻäÿłåŔĆæŢřåĹĘåĹńèąĺçd’žlegendçŽĎ2çśżèŕt’æŸŐæŰĞå ŮïijŇyè¡t’label,
ä£İå ŸçŽĎpngæŰĞäżűåŘ çğřãĂĆ

import pretty_errors
import numpy as np
from scipy.stats import beta, norm, uniform, binom
import matplotlib.pyplot as plt
from functools import wraps

# åőŽäźL’åÿęåŻŻäÿłåŔĆæŢřçŽĎçŤżåŻ¿èčĚéěřåŹĺ

def my_plot(label0=None, label1=None, ylabel='probability density
→˓function', fn=None):

def decorate(f):
@wraps(f)
def myplot():

fig = plt.figure(figsize=(16, 9))
ax = fig.add_subplot(111)
x, y, y1 = f()
ax.plot(x, y, linewidth=2, c='r', label=label0)
ax.plot(x, y1, linewidth=2, c='b', label=label1)
ax.legend()
plt.ylabel(ylabel)
# plt.show()
plt.savefig('./img/%s' % (fn,))
print('%sä£İå ŸǽLŘåŁ§' % (fn,))
plt.close()

return myplot
return decorate

# åİĞåŇĂǻLĘåÿČ(uniform)
@my_plot(label0='b-a=1.0', label1='b-a=2.0', fn='uniform.png')
def unif():

x = np.arange(-0.01, 2.01, 0.01)
y = uniform.pdf(x, loc=0.0, scale=1.0)
y1 = uniform.pdf(x, loc=0.0, scale=2.0)
return x, y, y1

11.16 16 äžŇéąźåĹĘåÿČ

çžćèL’šæŻšçž£èąĺçd’žåŔŚçŤ§äÿĂæňąæęĆçŐĞäÿž0.3ïijŇéĞ åd’ 50æňąçŽĎåŕĘåžęåĞ¡æŢřïijŇäžŇéąźåĹĘåÿČæIJ§æIJŻåĂijäÿž0.3*50
= 15æňąãĂĆçIJŃåĹřè£Ź50æňąåőd̄éłŇïijŇå¿ĹåŔŕèČ¡åĞžçŐřçŽĎæňąæŢřäÿž10~20.åŔŕäÿŐèŞİèL’šæŻšçž£åŕźæŕŤåĹĘæd̄ŘãĂĆ
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# äžŇéąźǻLĘåÿČ
@my_plot(label0='n=50,p=0.3', label1='n=50,p=0.7', fn='binom.png',
→˓ylabel='probability mass function')
def bino():

x = np.arange(50)
n, p, p1 = 50, 0.3, 0.7
y = binom.pmf(x, n=n, p=p)
y1 = binom.pmf(x, n=n, p=p1)
return x, y, y1
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11.17 17 éńŸæŰŕåĹĘåÿČ

çžćèL’šæŻšçž£èąĺçd’žåİĞåĂijäÿž0ïijŇæăĞåĞĘåůőäÿž1.0çŽĎæęĆçŐĞåŕĘåžęåĞ¡æŢřïijŇèŞİèL’šæŻšçž£çŽĎæăĞåĞĘåůőæŻt’åd’ğïijŇæL’ĂäżěåőČæŻt’ç§őèČŰïijŇæŸ¿çd’žåĞžåŔŰåĂijçŽĎåd’ŽæăůæĂğïijŇåŠŇäÿ çĺşåőŽæĂğãĂĆ

# éńŸæŰŕ ǻLĘåÿČ
@my_plot(label0='u=0.,sigma=1.0', label1='u=0.,sigma=2.0', fn=
→˓'guass.png')
def guass():

x = np.arange(-5, 5, 0.1)
y = norm.pdf(x, loc=0.0, scale=1.0)
y1 = norm.pdf(x, loc=0., scale=2.0)
return x, y, y1

11.18 18 betaåĹĘåÿČ

betaåĹĘåÿČçŽĎæIJ§æIJŻåĂijåęĆäÿŃïijŇåŔŕäżŐäÿŃéİćçŽĎäÿd’æİąæŻšçž£äÿ åŁăäżěéłŇèŕĄïijŽ

ch10/./imgimage-20200105205845965.png

# beta ǻLĘåÿČ
@my_plot(label0='a=10., b=30.', label1='a=4., b=4.', fn='beta.png')
def bet():

(continues on next page)
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(continued from previous page)

x = np.arange(-0.01, 1, 0.001)
y = beta.pdf(x, a=10., b=30.)
y1 = beta.pdf(x, a=4., b=4.)
return x, y, y1
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CHAPTER 12

å ĄãĂĄPandasæŢřæ őåĹĘæd̄Ř

å§žäžŐKaggleçŤţå¡śå¡śèŕĎæŢřæ őéŻĘïijŇä¡£çŤĺPandasåĄŽæŢřæ őåĹĘæd̄ŘïijŇåř¡åŔŕèČ¡æŃĘåĹĘäÿžæŻt’çżĘçšŠåžęïijŇéĂŽè£ĞåřŔä¿Ńå ŘäÿĂæ ěäÿĂæ ěæŐŇæŔąäÿżèęĄåÿÿçŤĺçŽĎåĞ¡æŢřïijŇæIJL’èűčæIJL’æŰŹãĂĆ

12.1 1 äžĘèğčæŢřæ ő

æŢřæ őæİěèĞłkaggleïijŇåĚśåŇĚæŃňäÿL’äÿłæŰĞäżűïijŽ

1. movies.dat

2. ratings.dat

3. users.dat

movies.datåŇĚæŃňäÿL’äÿłå ŮæőţïijŽ[âĂŸMovie IDâĂŹ, âĂŸMovie TitleâĂŹ,
âĂŸGenreâĂŹ]

ä¡£çŤĺpandasåŕijåĚěæ d’æŰĞäżűïijŽ

import pandas as pd

movies = pd.read_csv('./data/movietweetings/movies.dat', delimiter=
→˓'::', engine='python', header=None, names = ['Movie ID', 'Movie
→˓Title', 'Genre'])

åŕijåĚěåŘŐïijŇæŸ¿çd’žåL’ 5èąŇïijŽ

Movie ID Movie Title \
0 8 Edison Kinetoscopic Record of a Sneeze (1894)
1 10 La sortie des usines LumiçŇńre (1895)
2 12 The Arrival of a Train (1896)
3 25 The Oxford and Cambridge University Boat Race ...

(continues on next page)
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(continued from previous page)

4 91 Le manoir du diable (1896)
5 131 Une nuit terrible (1896)
6 417 Le voyage dans la lune (1902)
7 439 The Great Train Robbery (1903)
8 443 Hiawatha, the Messiah of the Ojibway (1903)
9 628 The Adventures of Dollie (1908)

Genre
0 Documentary|Short
1 Documentary|Short
2 Documentary|Short
3 NaN
4 Short|Horror
5 Short|Comedy|Horror
6 Short|Action|Adventure|Comedy|Fantasy|Sci-Fi
7 Short|Action|Crime|Western
8 NaN
9 Action|Short

æňąåŕijåĚěåĚűäżŰäÿd’äÿłæŢřæ őæŰĞäżű

users.dat:

users = pd.read_csv('./data/movietweetings/users.dat', delimiter='::
→˓', engine='python', header=None, names = ['User ID', 'Twitter ID
→˓'])
print(users.head())

çżŞæd̄IJïijŽ

User ID Twitter ID
0 1 397291295
1 2 40501255
2 3 417333257
3 4 138805259
4 5 2452094989
5 6 391774225
6 7 47317010
7 8 84541461
8 9 2445803544
9 10 995885060

rating.data:

ratings = pd.read_csv('./data/movietweetings/ratings.dat',
→˓delimiter='::', engine='python', header=None, names = ['User ID',
→˓'Movie ID', 'Rating', 'Rating Timestamp'])
print(ratings.head())

çżŞæd̄IJïijŽ
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User ID Movie ID Rating Rating Timestamp
0 1 111161 10 1373234211
1 1 117060 7 1373415231
2 1 120755 6 1373424360
3 1 317919 6 1373495763
4 1 454876 10 1373621125
5 1 790724 8 1374641320
6 1 882977 8 1372898763
7 1 1229238 9 1373506523
8 1 1288558 5 1373154354
9 1 1300854 8 1377165712

12.2 2 read_csvä¡£çŤĺèŕt’æŸŐ

èŕt’æŸŐïijŇæIJňæňąåŕijåĚědatæŰĞäżűä¡£çŤĺpandas.read_csvåĞ¡æŢřãĂĆ

çňňäÿĂäÿłä¡ ç¡őåŔĆæŢř./data/movietweetings/ratings.dat
èąĺçd’žæŰĞäżűçŽĎçŻÿåŕźèůŕå¿Ď

çňňäžŇäÿłåĚşéŤőå ŮåŔĆæŢřïijŽdelimiter='::'ïijŇèąĺçd’žæŰĞäżűåĹĘéŽŤçňęä¡£çŤĺ::

åŘŐéİćåĞăäÿłåĚşéŤőå ŮåŔĆæŢřåĹĘåĹńäżčèąĺä¡£çŤĺçŽĎåijŢæŞŐïijŇæŰĞäżűæšąæIJL’èąĺåd’t’ïijŇæL’ĂäżěheaderäÿžNone;

åŕijåĚěåŘŐdataframeçŽĎåĹŮåŘ ä¡£çŤĺnamesåĚşéŤőå Ůèő¿ç¡őïijŇè£ŹäÿłåŔĆæŢřåd’ğåőűåŔŕäżěèőřä¡ŔïijŇæŕŤè¿ČæIJL’çŤĺãĂĆ

KaggleçŤţå¡śæŢřæ őéŻĘçňňäÿĂèŁĆïijŇæĹŚäżňä¡£çŤĺæŢřæ őåd’ĎçŘĘåĹl’åŹĺ
pandasïijŇ åĞ¡æŢřread_csv åŕijåĚěçżŹåőŽçŽĎäÿL’äÿłæŢřæ őæŰĞäżűãĂĆ

import pandas as pd

movies = pd.read_csv('./data/movietweetings/movies.dat', delimiter=
→˓'::', engine='python', header=None, names = ['Movie ID', 'Movie
→˓Title', 'Genre'])
users = pd.read_csv('./data/movietweetings/users.dat', delimiter='::
→˓', engine='python', header=None, names = ['User ID', 'Twitter ID
→˓'])
ratings = pd.read_csv('./data/movietweetings/ratings.dat',
→˓delimiter='::', engine='python', header=None, names = ['User ID',
→˓'Movie ID', 'Rating', 'Rating Timestamp'])

çŤĺåĹřçŽĎread_csvïijŇæ§ŘäžŻéĞ èęĄçŽĎåŔĆæŢřïijŇåęĆä¡Ţä¡£çŤĺåIJĺäÿŁäÿĂèŁĆäź§æIJL’æL’ĂæŔŘåĹřãĂĆäÿŃéİćåijĂåğŃæŢřæ őæŐćçt’ćåĹĘæd̄Ř(EDA)

æL’¿åĞžå¿ŮåĹĘåL’ 10åŰIJåL’ğ(comedy)

12.3 3 åd’ĎçŘĘçżĎåŘĹåĂij

èąĺmovieså ŮæőţGenreèąĺçd’žçŤţå¡śçŽĎçśżåd̄ŃïijŇåŔŕèČ¡æIJL’åd’ŽäÿłåĂijïijŇåĹĘéŽŤçňęäÿž|ïijŇåŔŰåĂijäź§åŔŕèČ¡äÿžNone.
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éŠĹåŕźè£Źçśżå ŮæőţåŔŰåĂijïijŇåŔŕä¡£çŤĺPandasäÿ SeriesæŔŘä¿ŻçŽĎstråĄŽäÿĂæ ěè¡ňåŇŰïijŇæşĺæĎŔåőČæŸŕåŘŚéĞŔçžğçŽĎïijŇäÿŃäÿĂæ ěïijŇåęĆPythonåŐ§çŤ§çŽĎstrçśżäijijïijŇä¡£çŤĺcontainsåĹd’æŰ æŸŕåŘęåŘńæIJL’comedyå ŮçňęäÿšïijŽ

mask = movies.Genre.str.contains('comedy',case=False,na=False)

æşĺæĎŔä¡£çŤĺçŽĎäÿd’äÿłåŔĆæŢřïijŽcase, na

caseäÿž FalseïijŇèąĺçd’žåŕźåd’ğåřŔåĘŹäÿ æŢŔæĎ§ïijŻ
na Gen-
reåĹŮæ§Řäÿłå ŢåĚČæăijäÿžNaNæŮűïijŇæĹŚäżňä¡£çŤĺçŽĎåĚĚåąńåĂijïijŇæ d’åd’ĎåąńåĚĚäÿžFalse

è£ŤåŻd̄çŽĎmaskæŸŕäÿĂçżt’çŽĎSeriesïijŇçżŞæd̄ĎäÿŐ
movies.GenreçŻÿåŘŇïijŇåŔŰåĂijäÿžTrue æĹŰ False.

èğĆåŕ§çżŞæd̄IJïijŽ

0 False
1 False
2 False
3 False
4 False
5 True
6 True
7 False
8 False
9 False
Name: Genre, dtype: bool

12.4 4 èő£éŮőæ§ŘåĹŮ

å¿ŮåĹřæŐl’çăĄmaskåŘŐïijŇpandaséİd̄åÿÿæŰźä¿£åIJřèČ¡æŔŘåŔŰåĞžçŻőæăĞèőřå¡ŢïijŽ

comedy = movies[mask]
comdey_ids = comedy['Movie ID']

äżěäÿŁïijŇåIJĺpandasäÿ èćńæIJĂéćŚçŐĞä¡£çŤĺïijŇäÿ åĘ èğčéĞŁãĂĆçIJŃçżŞæd̄IJcomedy_ids.
head()ïijŽ

5 131
6 417
15 2354
18 3863
19 4099
20 4100
21 4101
22 4210
23 4395

(continues on next page)
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25 4518
Name: Movie ID, dtype: int64

1-4äżŃçż æŢřæ őèŕżåĚěïijŇåd’ĎçŘĘçżĎåŘ́LåĂijïijŇçt’ćåijŢæŢřæ őç L’,
pandasäÿ ä¡£çŤĺè¿Čåd’ŽçŽĎåĞ¡æŢřïijŇå§žäžŐKaggleçIJ§åőd̄çŤţå¡śå¡śèŕĎæŢřæ őéŻĘïijŇæIJĂåŘŐå¿ŮåĹřæL’ĂæIJL’åŰIJåL’ğ
IDïijŽ

5 131
6 417
15 2354
18 3863
19 4099
20 4100
21 4101
22 4210
23 4395
25 4518
Name: Movie ID, dtype: int64

äÿŃéİćçżğçż æŢřæ őæŐćçt’ćäźŃæŮĚ~

12.5 5 è£d̄æŐěäÿd’äÿłèąĺ

æŃ£åĹřæL’ĂæIJL’åŰIJåL’ğçŽĎIDåŘŐïijŇèęĄæČşæL’¿åĞžåĚűäÿ åźşåİĞå¿ŮåĹĘæIJĂéńŸçŽĎåL’ 10åŰIJåL’ğïijŇéIJĂèęĄåĚşèĄŤåŔęäÿĂåijăèąĺïijŽratings:

åĘ åŻd̄éą¿äÿŃratingsèąĺçżŞæd̄ĎïijŽ

User ID Movie ID Rating Rating Timestamp
0 1 111161 10 1373234211
1 1 117060 7 1373415231
2 1 120755 6 1373424360
3 1 317919 6 1373495763
4 1 454876 10 1373621125
5 1 790724 8 1374641320
6 1 882977 8 1372898763
7 1 1229238 9 1373506523
8 1 1288558 5 1373154354
9 1 1300854 8 1377165712

pandas äÿ ä¡£çŤĺjoinåĚşèĄŤäÿd’åijăèąĺïijŇè£d̄æŐěå ŮæőţæŸŕMovie
IDïijŇåęĆæd̄IJéąžåĚűèĞłçĎűè£ŹäźĹä¡£çŤĺjoinïijŽ

combine = ratings.join(comedy, on='Movie ID', rsuffix='2')

åůęåŔşæżŚåŁĺïijŇæ§ěçIJŃåőŇæŢt’äżčçăĄ

åd’ğåőűåŔŕéłŇèŕĄè£Źçğ åĘŹæşŢïijŇäżŤçżĘäÿĂçIJŃïijŇäijŽåŔŚçŐřçżŞæd̄IJéİd̄åÿÿèŕąåijĆãĂĆ
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çl’űåĚűåŐ§åŻăïijŇè£ŹæŸŕpandas joinåĞ¡æŢřä¡£çŤĺçŽĎäÿĂäÿłçőŮæŸŕåİŚçĆźïijŇåőČåIJĺåőŸæąčäÿ äżŃçż ïijŇè£d̄æŐěåŔşèąĺæŮűïijŇæ d’åd’ĎåŔşèąĺæŸŕcomedyïijŇåőČçŽĎindexèęĄæśĆæŸŕè£d̄æŐěå ŮæőţïijŇäź§åřśæŸŕ
Movie ID.

åůęèąĺçŽĎindexäÿ èęĄæśĆïijŇä¡ĘæŸŕèęĄåIJĺåŔĆæŢř onäÿ çżŹåőŽãĂĆ

äżěäÿŁæŸŕèęĄæşĺæĎŔçŽĎäÿĂçĆź

ä£őæŤźäÿžïijŽ

combine = ratings.join(comedy.set_index('Movie ID'), on='Movie ID')
print(combine.head(10))

äżěäÿŁæŸŕOKçŽĎåĘŹæşŢ

èğĆåŕ§çżŞæd̄IJïijŽ

User ID Movie ID Rating Rating Timestamp Movie Title Genre
0 1 111161 10 1373234211 NaN NaN
1 1 117060 7 1373415231 NaN NaN
2 1 120755 6 1373424360 NaN NaN
3 1 317919 6 1373495763 NaN NaN
4 1 454876 10 1373621125 NaN NaN
5 1 790724 8 1374641320 NaN NaN
6 1 882977 8 1372898763 NaN NaN
7 1 1229238 9 1373506523 NaN NaN
8 1 1288558 5 1373154354 NaN NaN
9 1 1300854 8 1377165712 NaN NaN

GenreåĹŮäÿžNaNèąĺæŸŐïijŇè£Źäÿ æŸŕåŰIJåL’ğãĂĆéIJĂèęĄç ŻéĂL’åĞžæ d’åĹŮäÿ äÿžNaN
çŽĎèőřå¡ŢãĂĆ

12.6 6 æŇL’åĹŮç ŻéĂL’

pandasæIJĂæŰźä¿£çŽĎåIJřæŰźïijŇåřśæŸŕåŘŚéĞŔåŇŰè£ŘçőŮïijŇåř¡åŔŕèČ¡åĞŔåřŚäžĘforå¿łçŐŕçŽĎåţŇåěŮãĂĆ

æŇL’åĹŮç ŻéĂL’è£Źçğ åÿÿèğĄéIJĂæśĆïijŇèĞłçĎűåŔŕäżěè¡żæİ¿åžŤåŕźãĂĆ

äÿžäžĘçĚğéą¿åĹİæňąæŐěèğę pandas çŽĎæIJŃåŔŃïijŇåĹĘäÿd’æ ěåŐżåĘŹïijŽ

mask = pd.notnull(combine['Genre'])

çżŞæd̄IJæŸŕäÿĂåĹŮåŔłåŘńTrue ǽLŰ FalseçŽĎåĂij

result = combine[mask]
print(result.head())

çżŞæd̄IJäÿ ïijŇGenreå Ůæőţäÿ èĞşåřŚåŘńæIJL’äÿĂäÿłComedyå ŮçňęäÿšïijŇèąĺæŸŐéłŇèŕĄäžĘæĹŚäżňäżěäÿŁæŞ ä¡IJæŸŕOKçŽĎãĂĆ

User ID Movie ID Rating Rating Timestamp Movie
→˓Title \
12 1 1588173 9 1372821281 Warm Bodies
→˓(2013) (continues on next page)
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13 1 1711425 3 1372604878 21 & Over
→˓(2013)
14 1 2024432 8 1372703553 Identity Thief
→˓(2013)
17 1 2101441 1 1372633473 Spring Breakers
→˓(2012)
28 2 1431045 7 1457733508 Deadpool
→˓(2016)

Genre
12 Comedy|Horror|Romance
13 Comedy
14 Adventure|Comedy|Crime|Drama
17 Comedy|Crime|Drama
28 Action|Adventure|Comedy|Sci-Fi

åůěä¡IJçt’ğåijăïijŇçŐřåIJĺæŕŔåd’l’åŔłèČ¡åĘŹäÿĂçĆźãĂĆæĹŚåř¡éĞŔåĘŹçŽĎèŕęçżĘçĆźïijŇäÿĂæ ěäÿĂæ ěæİěåŘğïijŇåÿŇæIJŻèČ¡åÿőåŁl’åĹřæČşåĚěéŮĺPythonæŢřæ őåĹĘæd̄ŘçŽĎæIJŃåŔŃãĂĆ

æŸŐåd’l’çżğçż æIJİçİĂçŻőæăĞïijŇåL’ è£ŻäÿĂçĆźçĆź~
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CHAPTER 13

å ĄäÿĂãĂĄPythonåőd̄æĹŸ

äÿĂäžŻåőd̄æĹŸçŽĎåřŔä¿Ńå ŘïijŇçŻőåL’ æŽĆæŮűæIJL’5äÿłïijŇåŘŐæIJ§äijŽäÿ æŰ æL’l’åĚĚãĂĆ

13.1 1 çŐŕåćČæŘ åżž

åŇžåĹĘåĞăäÿłåřŔçŹ¡åőźæŸŞæůůæůĘçŽĎæęĆå£ţïijŽpycharmïijŇpythonèğčéĞŁåŹĺïijŇcondaåőL’èčĚïijŇpipåőL’èčĚïijŇæĂżçżŞæİěèŕt’ïijŽ

• pycharmæŸŕpythonåijĂåŔŚçŽĎéŻĘæĹŘåijĂåŔŚçŐŕåćČ(Integrated Development
EnvironmentïijŇçőĂçğřIDE)ïijŇåőČæIJňèžńæŮăæşŢæL’ğèąŇPythonäżčçăĄ

• pythonèğčéĞŁåŹĺæL’ æŸŕçIJ§æ čæL’ğèąŇäżčçăĄçŽĎåůěåĚůïijŇpycharméĞŇåŔŕèő¿ç¡őPythonèğčéĞŁåŹĺïijŇäÿĂèĹňåŐżpythonåőŸç¡ŚäÿŃè¡¡python3.7æĹŰpython3.8çL’ĹæIJňïijŻåęĆæd̄IJåőL’èčĚè£ĞanacondaïijŇåőČéĞŇéİćå£ĚçĎűäź§åŇĚæŃňäÿĂäÿłæ§ŘçL’ĹæIJňçŽĎPythonèğčéĞŁåŹĺïijŻpycharméĚ ç¡őpythonèğčéĞŁåŹĺéĂL’æŃl’åŞłäÿĂäÿłéČ¡åŔŕäżěãĂĆ

• anacondaæŸŕpythonåÿÿçŤĺåŇĚçŽĎåŘĹéŻĘïijŇåźűæŔŘä¿ŻçżŹæĹŚäżňä¡£çŤĺcondaåŚ¡äżd’éİd̄åÿÿæŰźä¿£çŽĎåőL’èčĚåŘĎçğ PythonåŇĚãĂĆ

• condaåőL’èčĚïijŽæĹŚäżňåőL’èčĚè£Ğanacondaè¡ŕäżűåŘŐïijŇåřśèČ¡åd’§ä¡£çŤĺcondaåŚ¡äżd’äÿŃè¡¡anacondaæžŘéĞŇ(æŕŤåęĆäÿ çğŚåd’ğéŢIJåČŔæžŘ)çŽĎåŇĚ

• pipåőL’èčĚïijŽçśżäijijäžŐcondaåőL’èčĚçŽĎpythonåőL’èčĚåŇĚçŽĎæŰźæşŢ

ä£őæŤźéŢIJåČŔæžŘ

åIJĺä¡£çŤĺåőL’èčĚconda åőL’èčĚæ§ŘäžŻåŇĚäijŽåĞžçŐřæĚćæĹŰåőL’èčĚåd’śèt’ěéŮőéćŸïijŇæIJĂæIJL’æŢĹæŰźæşŢæŸŕä£őæŤźéŢIJåČŔæžŘäÿžåŻ¡åĘĚéŢIJåČŔæžŘãĂĆäźŃåL’ éČ¡éĂL’çŤĺæÿĚå ŐéŢIJåČŔæžŘïijŇä¡ĘæŸŕ2019åźt’åŘŐåůšåĄIJæ ćæIJ åŁąãĂĆæŐĺè ŘéĂL’çŤĺäÿ çğŚåd’ğéŢIJåČŔæžŘãĂĆ

åĚĹæ§ěçIJŃåůšçżŔåőL’èčĚè£ĞçŽĎéŢIJåČŔæžŘïijŇcmdçłŮåŔčæL’ğèąŇåŚ¡äżd’ïijŽ

conda config --show

æ§ěçIJŃéĚ ç¡őéąźchannelsïijŇåęĆæd̄IJæŸ¿çd’žåÿęæIJL’tsinghuaïijŇåĹŹèŕt’æŸŐåůšåőL’èčĚè£ĞæÿĚå ŐéŢIJåČŔãĂĆ

channels:
- https://mirrors.tuna.tsinghua.edu.cn/tensorflow/linux/cpu/
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/msys2/
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge/

(continues on next page)
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- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/free/
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/pytorch/

äÿŃäÿĂæ ěïijŇä¡£çŤĺconda config --remove channels
urlåIJřåİĂåĹăéŹd’æÿĚå ŐéŢIJåČŔïijŇåęĆäÿŃåŚ¡äżd’åĹăéŹd’çňňäÿĂäÿłãĂĆçĎűåŘŐïijŇä¿İæňąåĹăéŹd’æL’ĂæIJL’éŢIJåČŔæžŘ

conda config --remove channels https://mirrors.tuna.tsinghua.edu.cn/
→˓tensorflow/linux/cpu/

æůżåŁăçŻőåL’ åŔŕçŤĺçŽĎäÿ çğŚåd’ğéŢIJåČŔæžŘïijŽ

conda config --add channels https://mirrors.ustc.edu.cn/anaconda/
→˓pkgs/free/

åźűèő¿ç¡őæŘIJçt’ćæŮűæŸ¿çd’žéĂŽéĄŞåIJřåİĂïijŽ

conda config --set show_channel_urls yes

çąőèőd’æŸŕåŘęåőL’èčĚéŢIJåČŔæžŘæĹŘåŁ§ïijŇæL’ğèąŇconda config
--showïijŇæL’¿åĹřchannelsåĂijäÿžåęĆäÿŃïijŽ

channels:
- https://mirrors.ustc.edu.cn/anaconda/pkgs/free/
- defaults

Done~

13.2 2 èĞłåŁĺç¿d’åŔŚéĆőäżű

PythonèĞłåŁĺç¿d’åŔŚéĆőäżű

import smtplib
from email import (header)
from email.mime import (text, application, multipart)
import time

def sender_mail():
smt_p = smtplib.SMTP()
smt_p.connect(host='smtp.qq.com', port=25)
sender, password = '113097485@qq.com', "**************"
smt_p.login(sender, password)
receiver_addresses, count_num = [

'guozhennianhua@163.com', 'xiaoxiazi99@163.com'], 1
for email_address in receiver_addresses:

try:
msg = multipart.MIMEMultipart()
msg['From'] = "zhenguo"

(continues on next page)
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msg['To'] = email_address
msg['subject'] = header.Header('è£ŹæŸŕéĆőäżűäÿżéćŸéĂŽç§ě

→˓', 'utf-8')
msg.attach(text.MIMEText(

'è£ŹæŸŕäÿĂåřĄæţŃèŕŢéĆőäżűïijŇèŕůåŃ£åŻd̄åd’ æIJňéĆőäżű~
→˓', 'plain', 'utf-8'))

smt_p.sendmail(sender, email_address, msg.as_string())
time.sleep(10)
print('çňň%dæňąåŔŚéĂĄçżŹ%s' % (count_num, email_

→˓address))
count_num = count_num + 1

except Exception as e:
print('çňň%dæňąçżŹ%såŔŚéĂĄéĆőäżűåijĆåÿÿ' % (count_num,

→˓email_address))
continue

smt_p.quit()

sender_mail()

æşĺæĎŔïijŽ

åŔŚéĂĄéĆőçőśæŸŕqqéĆőçőśïijŇæL’ĂäżěèęĄåIJĺqqéĆőçőśäÿ èő¿ç¡őåijĂåŘŕSMTPæIJ åŁąïijŇèő¿ç¡őåőŇæĹŘæŮűäijŽçŤ§æĹŘäÿĂäÿłæŐĹæİČçăĄïijŇåřĘè£ŹäÿłæŐĹæİČçăĄèţŃåĂijçżŹæŰĞäÿ çŽĎpasswordåŔŸéĞŔãĂĆ

åŔŚéĂĄåŘŐçŽĎæĹłåŻ¿ïijŽ

13.3 3 äžŇåĹĘæŘIJçt’ć

äžŇåĹĘæŘIJçt’ćæŸŕçĺŃåžŔåŚŸå£Ěåd’ĞçŽĎçőŮæşŢïijŇæŮăèőžäżĂäźĹåIJžåŘĹïijŇéČ¡èęĄéİd̄åÿÿçĘ§çżČåIJřåĘŹåĞžæİěãĂĆ
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åřŔä¿Ńå ŘæŔŔè£řïijŽ
åIJĺæIJL’åžŔæŢřçżĎarräÿ ïijŇæŇĞåőŽåŇžéŮt’[left,
right]èŇČåŻt’åĘĚïijŇæ§ěæL’¿åĚČçt’ăx
åęĆæd̄IJäÿ å ŸåIJĺïijŇè£ŤåŻd̄-1

äžŇåĹĘæŘIJçt’ćbinarySearchåőd̄çŐřçŽĎäÿżéĂżè¿Ś

def binarySearch(arr, left, right, x):
while left <= right:

mid = int(left + (right - left) / 2); #
→˓æL’¿ǻLřäÿ éŮt’ä¡ ç¡őãĂĆæśĆäÿ çĆźåĘŹǽLŘ(left+right)/
→˓2æŻt’åőźæŸŞæžćåĞžïijŇæL’Ăäżěäÿ åżžèőőè£ŹæăůåĘŹ

# æčĂæ§ěxæŸŕåŘęåĞžçŐřåIJĺä¡ ç¡őmid
if arr[mid] == x:

print('found %d åIJĺçt’ćåijŢä¡ ç¡ő%d åd’Ď' %(x,mid))
return mid

# åĄĞåęĆxæŻt’åd’ğïijŇǻLŹäÿ åŔŕèČ¡åĞžçŐřåIJĺåůęå ŁéČĺǻLĘ
elif arr[mid] < x:

left = mid + 1 #æŘIJçt’ćåŇžéŮt’åŔŸäÿž[mid+1,right]
print('åŇžéŮt’çijl’åřŔäÿž[%d,%d]' %(mid+1,right))

#
→˓åŘŇçŘĘïijŇåĄĞåęĆxæŻt’åřŔïijŇǻLŹäÿ åŔŕèČ¡åĞžçŐřåIJĺåŔşå ŁéČĺǻLĘ

elif x<arr[mid]:
right = mid - 1 #æŘIJçt’ćåŇžéŮt’åŔŸäÿž[left,mid-1]
print('åŇžéŮt’çijl’åřŔäÿž[%d,%d]' %(left,mid-1))

# åĄĞåęĆæŘIJçt’ćǻLřè£ŹéĞŇïijŇèąĺæŸŐxæIJłåĞžçŐřåIJĺ[left,right]äÿ
return -1

åIJĺIpythonäžd’äžŠçŢŇéİćäÿ ïijŇèřČçŤĺbinarySearchçŽĎåřŔDemo:

In [8]: binarySearch([4,5,6,7,10,20,100],0,6,5)
åŇžéŮt’çijl’åřŔäÿž[0,2]
found 5 at 1
Out[8]: 1

In [9]: binarySearch([4,5,6,7,10,20,100],0,6,4)
åŇžéŮt’çijl’åřŔäÿž[0,2]
åŇžéŮt’çijl’åřŔäÿž[0,0]
found 4 at 0
Out[9]: 0

In [10]: binarySearch([4,5,6,7,10,20,100],0,6,20)
åŇžéŮt’çijl’åřŔäÿž[4,6]
found 20 at 5

(continues on next page)

13.3. 3 äžŇåĹĘæŘIJçt’ć 142
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Out[10]: 5

In [11]: binarySearch([4,5,6,7,10,20,100],0,6,100)
åŇžéŮt’çijl’åřŔäÿž[4,6]
åŇžéŮt’çijl’åřŔäÿž[6,6]
found 100 at 6
Out[11]: 6

13.4 4 çĹňåŔŰåd’l’æřŤæŢřæ őåźűèğčæd̄Řæÿl’åžęåĂij

çĹňåŔŰåd’l’æřŤæŢřæ őåźűèğčæd̄Řæÿl’åžęåĂij

çt’ăæİŘæİěèĞłæIJŃåŔŃèćĄçż ïijŇæĎ§èřćïijĄ

çĹňåŔŰçŽĎhtml çżŞæd̄Ď

ch12/./img/1.png

import requests
from lxml import etree
import pandas as pd
import re

url = 'http://www.weather.com.cn/weather1d/101010100.shtml#input'
with requests.get(url) as res:

content = res.content
html = etree.HTML(content)

éĂŽè£ĞlxmlæĺąåİŮæŔŘåŔŰåĂij

lxmlæŕŤbeautifulsoupèğčæd̄ŘåIJĺæ§ŘäžŻåIJžåŘĹæŻt’éńŸæŢĹ

location = html.xpath('//*[@id="around"]//a[@target="_blank"]/span/
→˓text()')
temperature = html.xpath('//*[@id="around"]/div/ul/li/a/i/text()')

çżŞæd̄IJïijŽ

['éęŹæšş', 'æű£åůd̄', 'åŤŘåśś', 'æšğåůd̄', 'åd’l’æt’ě', 'åżŁåİŁ',
→˓'åd’łåŐ§', 'ç§şåőűåžĎ', 'æű£éź£', 'åijăåőűåŔč', 'ä£İåőŽ', 'äÿL’æšş
→˓', 'åŇŮäžňå ŤåžŹ', 'åŇŮäžňåŻ¡å ŘçŻŚ', 'äÿ åŻ¡åIJřèt’ĺå ŽçL’l’éęĘ',
→˓'æIJ́LåİŻåĚň
åŻ ', 'æŸŐå§ŐåćŹéĄŮåİĂåĚňåŻ ', 'åŇŮäžňåÿĆèğĎǻLŠåśŢèğ́LéęĘ', 'äżĂǻLźæţů
→˓', 'å ŮéŤčéijŞåůů', 'åd’l’åİŻåĚňåŻ ', 'åŇŮæţůåĚňåŻ ', 'æŹŕåśśåĚňåŻ
→˓', 'åŇŮäžňæţůæt’ŃéęĘ'] (continues on next page)
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['11/-5ÂřC', '14/-5ÂřC', '12/-6ÂřC', '12/-5ÂřC', '11/-1ÂřC', '11/-
→˓5ÂřC', '8/-7ÂřC', '13/-2ÂřC', '8/-6ÂřC', '5/-9ÂřC', '14/-6ÂřC',
→˓'11/-4ÂřC', '13/-3ÂřC'
, '13/-3ÂřC', '12/-3ÂřC', '12/-3ÂřC', '13/-3ÂřC', '12/-2ÂřC', '12/-
→˓3ÂřC', '13/-3ÂřC', '12/-2ÂřC', '12/-2ÂřC', '12/-2ÂřC', '12/-3ÂřC']

æd̄ĎéĂăDataFrameåŕźèśą

df = pd.DataFrame({'location':location, 'temperature':temperature})
print('æÿl’åžęǻLŮ')
print(df['temperature'])

æ čåĹŹèğčæd̄Řæÿl’åžęåĂij

df['high'] = df['temperature'].apply(lambda x: int(re.match('(-?[0-
→˓9]*?)/-?[0-9]*?ÂřC', x).group(1) ) )
df['low'] = df['temperature'].apply(lambda x: int(re.match('-?[0-
→˓9]*?/(-?[0-9]*?)ÂřC', x).group(1) ) )
print(df)

èŕęçżĘèŕt’æŸŐå Řå ŮçňęåĹŻæ ŢèŐů

éŹd’äžĘçőĂå ŢåIJřåĹd’æŰ æŸŕåŘęåŇźéĚ äźŃåd’ŰïijŇæ čåĹŹèąĺè¿¿åijŔè£ŸæIJL’æŔŘåŔŰå ŘäÿšçŽĎåijžåd’ğåŁ§èČ¡ãĂĆçŤĺ()èąĺçd’žçŽĎåřśæŸŕèęĄæŔŘåŔŰçŽĎåĹĘçżĎïijĹgroupïijL’ãĂĆæŕŤåęĆïijŽ^(\d{3})-(\d{3,
8})$åĹĘåĹńåőŽäźL’äžĘäÿd’äÿłçżĎïijŇåŔŕäżěçŻt’æŐěäżŐåŇźéĚ çŽĎå Ůçňęäÿšäÿ æŔŘåŔŰåĞžåŇžåŔůåŠŇæIJňåIJřåŔůçăĄ

m = re.match(r'^(\d{3})-(\d{3,8})$', '010-12345')
print(m.group(0))
print(m.group(1))
print(m.group(2))

# 010-12345
# 010
# 12345

åęĆæd̄IJæ čåĹŹèąĺè¿¿åijŔäÿ åőŽäźL’äžĘçżĎïijŇåřśåŔŕäżěåIJĺMatchåŕźèśąäÿŁçŤĺgroup()æŰźæşŢæŔŘåŔŰåĞžå ŘäÿšæİěãĂĆ

æşĺæĎŔåĹřgroup(0)æřÿè£IJæŸŕåŐ§åğŃå ŮçňęäÿšïijŇgroup(1)ãĂĄgroup(2)âĂęâĂęèąĺçd’žçňň1ãĂĄ2ãĂĄâĂęâĂęäÿłå ŘäÿšãĂĆ

æIJĂçżĹçżŞæd̄IJ

Name: temperature, dtype: object
location temperature high low

0 éęŹæšş 11/-5ÂřC 11 -5
1 æű£åůd̄ 14/-5ÂřC 14 -5
2 åŤŘåśś 12/-6ÂřC 12 -6
3 æšğåůd̄ 12/-5ÂřC 12 -5
4 åd’l’æt’ě 11/-1ÂřC 11 -1
5 åżŁåİŁ 11/-5ÂřC 11 -5
6 åd’łåŐ§ 8/-7ÂřC 8 -7

(continues on next page)
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7 ç§şåőűåžĎ 13/-2ÂřC 13 -2
8 æű£éź£ 8/-6ÂřC 8 -6
9 åijăåőűåŔč 5/-9ÂřC 5 -9
10 ä£İåőŽ 14/-6ÂřC 14 -6
11 äÿL’æšş 11/-4ÂřC 11 -4
12 åŇŮäžňå ŤåžŹ 13/-3ÂřC 13 -3
13 åŇŮäžňåŻ¡å ŘçŻŚ 13/-3ÂřC 13 -3
14 äÿ åŻ¡åIJřèt’ĺå ŽçL’l’éęĘ 12/-3ÂřC 12 -3
15 æIJ́LåİŻåĚňåŻ 12/-3ÂřC 12 -3
16 æŸŐå§ŐåćŹéĄŮåİĂåĚňåŻ 13/-3ÂřC 13 -3
17 åŇŮäžňåÿĆèğĎǻLŠåśŢèğ́LéęĘ 12/-2ÂřC 12 -2
18 äżĂǻLźæţů 12/-3ÂřC 12 -3
19 å ŮéŤčéijŞåůů 13/-3ÂřC 13 -3
20 åd’l’åİŻåĚňåŻ 12/-2ÂřC 12 -2
21 åŇŮæţůåĚňåŻ 12/-2ÂřC 12 -2
22 æŹŕåśśåĚňåŻ 12/-2ÂřC 12 -2
23 åŇŮäžňæţůæt’ŃéęĘ 12/-3ÂřC 12 -3

13.5 5 åĹűä¡IJåřŔèĂŇç¿ŐçŽĎèőąçőŮåŹĺ

1) uièő¿èőą

ä¡£çŤĺqt designer ïijŇæŇL’èčĚanacondaåŘŐïijŇåIJĺåęĆäÿŃèůŕå¿ĎæL’¿åĹřïijŽ

conda3.05\Library\bin

designer.exeæŰĞäżűïijŇåŔŇåĞżåŘŕåŁĺïijŽ

åĹŻåżžçłŮä¡ŞïijŇåŚ¡åŘ äÿžXiaoDingïijŇæŢt’äÿłçŽĎçŢŇéİćåęĆäÿŃæL’Ăçd’žïijŽ
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qt èő¿èőąåŹĺæŔŘä¿ŻçŽĎåÿÿçŤĺæŐğäżűå§žæIJňéČ¡èČ¡æżąèűşåijĂåŔŚéIJĂæśĆïijŇéĂŽè£ĞæŃŰåŁĺåůęä¿ğçŽĎæŐğäżűïijŇå¿Ĺä¿£æ ůçŽĎåřśèČ¡æŘ åżžåĞžåęĆäÿŃçŽĎUIçŢŇéİćïijŇæŕŤäijăçż§çŽĎæL’ŃåĘŹæŐğäżűäżčçăĄèęĄæŰźä¿£å¿Ĺåd’ŽãĂĆ

æIJĂçżĹèő¿èőąçŽĎèőąçőŮåŹĺXiaoDingçŢŇéİćåęĆäÿŃïijŇ

æŕŤåęĆïijŇåĚűäÿ äÿĂäÿłçŤĺäžŐèőąçőŮåŹĺæŸ¿çd’žçŽĎåŕźèśąïijŽlcdNumberïijŇåŕźèśąçŽĎçśżåd̄ŃäÿžïijŽLCD
NumberãĂĆåŔşä¿ğäÿžèőąçőŮåŹĺäÿ çŤĺåĹřçŽĎæL’ĂæIJL’åŕźèśąãĂĆ

2) è¡ňpyæŰĞäżű

ä¡£çŤĺåęĆäÿŃåŚ¡äżd’ïijŇåřĘèő¿èőąåě¡çŽĎuiæŰĞäżűè¡ňäÿžpyæŰĞäżűïijŽ

pyuic5 -o ./calculator/MainWindow.py ./calculator/mainwindow.ui

3) èőąçőŮåŹĺåőd̄çŐřéĂżè¿Ś

åŕijåĚěåžŞïijŽ

from PyQt5.QtGui import *
from PyQt5.QtWidgets import *
from PyQt5.QtCore import *

import operator

from MainWindow import Ui_MainWindow

äÿżéćŸäżčçăĄéĂżè¿Śå¿Ĺçš¿çőĂïijŽ

# Calculator state.
READY = 0
INPUT = 1

class MainWindow(QMainWindow, Ui_MainWindow):
def __init__(self, *args, **kwargs):

(continues on next page)
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PythonåřŔä¿Ńå Ř, Release 1.2.378
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super(MainWindow, self).__init__(*args, **kwargs)
self.setupUi(self)

# Setup numbers.
for n in range(0, 10):

getattr(self, 'pushButton_n%s' % n).pressed.
→˓connect(lambda v=n: self.input_number(v))

# Setup operations.
self.pushButton_add.pressed.connect(lambda: self.

→˓operation(operator.add))
self.pushButton_sub.pressed.connect(lambda: self.

→˓operation(operator.sub))
self.pushButton_mul.pressed.connect(lambda: self.

→˓operation(operator.mul))
self.pushButton_div.pressed.connect(lambda: self.

→˓operation(operator.truediv)) # operator.div for Python2.7

self.pushButton_pc.pressed.connect(self.operation_pc)
self.pushButton_eq.pressed.connect(self.equals)

# Setup actions
self.actionReset.triggered.connect(self.reset)
self.pushButton_ac.pressed.connect(self.reset)

self.actionExit.triggered.connect(self.close)

self.pushButton_m.pressed.connect(self.memory_store)
self.pushButton_mr.pressed.connect(self.memory_recall)

self.memory = 0
self.reset()

self.show()

å§žçąĂæŰźæşŢïijŽ

def input_number(self, v):
if self.state == READY:

self.state = INPUT
self.stack[-1] = v

else:
self.stack[-1] = self.stack[-1] * 10 + v

self.display()

def display(self):
self.lcdNumber.display(self.stack[-1])

æŇL’éŠőRE,M, REåŕźåžŤçŽĎåőd̄çŐřéĂżè¿ŚïijŽ
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def reset(self):
self.state = READY
self.stack = [0]
self.last_operation = None
self.current_op = None
self.display()

def memory_store(self):
self.memory = self.lcdNumber.value()

def memory_recall(self):
self.state = INPUT
self.stack[-1] = self.memory
self.display()

+,-,x,/,/100åŕźåžŤåőd̄çŐřæŰźæşŢïijŽ

def operation(self, op):
if self.current_op: # Complete the current operation

self.equals()

self.stack.append(0)
self.state = INPUT
self.current_op = op

def operation_pc(self):
self.state = INPUT
self.stack[-1] *= 0.01
self.display()

=åŔůåŕźåžŤçŽĎæŰźæşŢåőd̄çŐřïijŽ

def equals(self):
if self.state == READY and self.last_operation:

s, self.current_op = self.last_operation
self.stack.append(s)

if self.current_op:
self.last_operation = self.stack[-1], self.current_op

try:
self.stack = [self.current_op(*self.stack)]

except Exception:
self.lcdNumber.display('Err')
self.stack = [0]

else:
self.current_op = None
self.state = READY
self.display()

mainåĞ¡æŢřïijŽ
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if __name__ == '__main__':
app = QApplication([])
app.setApplicationName("XiaoDing")

window = MainWindow()
app.exec_()
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CHAPTER 14

åĚşäžŐ

Python åřŔä¿Ńå Ř

äžžçŤ§èŃęç§ ïijŇæĹŚçŤĺPythonïijĄ

å ęäźăåřŔä¿Ńå ŘïijŇæŻt’æŸŕåćd̄æůżæřŤæřŻ

çěİä¡ăå ęäźăåřŔä¿Ńå Řå£ńäźŘ~~

æňćè£ŐåĚşæşĺãĂŁPythonåřŔä¿Ńå ŘãĂŃåőŸæŰźåĚňäijŮåŔůïijŇæŕŔåd’l’çňňäÿĂæŮűéŮt’èŐůåŔŰæIJĂæŰřåřŔä¿Ńå ŘïijĄ

åęĆæd̄IJè£ŹäžŻåřŔä¿Ńå ŘïijŇåŕźä¡ăæIJL’åÿőåŁl’ïijŇèŕůæĹŚåŰİæİŕåŠŰåŢą~~
è£ŹæăůæĹŚæŻt’æIJL’åŁĺåŁŻïijŇåĘŹåĞžæŻt’åd’Žåě¡çŽĎåřŔä¿Ńå ŘãĂĆäżżæĎŔéĞŚéćİïijŇéČ¡æŸŕéijŞåŁśïijĄ
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