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e Python 3.5.0 (64-hit) Setup

Install Python 3.5.0 (64-bit)

Select Install Mow to install Python with default settings, or choose Customize to
enable or disable features.

¥ Install Now

ChUsersh |[EUser AppDatatLocal\Programs\Python Python3s

Includes IDLE, pip and documentation

Creates shortcuts and file associations

— Customize installation
Choose location and features

python

Install launcher for all users (recommended]

windows [ Add Python 3.5 to PATH Cancel
# " it Add Python 3.5 to PATH" ilnstad’l Nowbod
A
W [ C:\Python35 D o~
python =~ w ¥ H T
] W t
— O x

BN Command Prompt - python

C:Z\Users\IEUser»python
Python 3.5.8 (

[MSC v.

Type "help”,

information.

{c) 2815 Microsoft Corporation. All rights reserved.

or "license” for more
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Python ~ ¥ "7y print) P
< vy 7 [ P b R SR

>>> print(‘hello, world")

hello, world
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Y~ 0 R™ 1 a W Q9 "0
3G uWae b v Ty VA
L I 'hello,world" QF “G W©
A
H R [ :
H t

Wae SublimeText® a ~ P bL w ¥

£

B3 C:\Workspace\hello.py - Sublime Text 2 (UNREGISTERED) | — | [0 |juen|
File Edit Selection Find View Goto Tools Project Preferences Help

("hello, world")

Line 2, Column & Tab Se= 4

Wae Notepad++ @ a ~ T '

| C:\Workspace\hello.py - Notepad-++ =N Noh "
SCHF) mm ER(S) WEV) P"i'l:lh"l] iEH(L) =E(T) #=(0) Ei‘r{ﬁj TEIE(P) ﬁl:lml'] ? X

B s c24dR2C A% s | [BE 0
= hE].ll:r.pE-l|

print('hello, world')

llength:23 lines:2 In:2 Col:1 Sel:0]0 Cos\Windows UTF-Bw/o BOM INS
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- Q@ TP b Word Windows H A
Word G b P~ H v b )
Vi3 @ " UTF-8 BOM™ - W ¥ i
A
R 7

print(‘hello, world")

print |'f b K v A ) W @ D C:\vork™
pG W hellopy™ " Y D o~ I3 ® |
hello.py Ty @ L

C:\ work>python hello.py

hello, world
3"y G w# il firstpy = P Y .py Tior
b A Y p 7 a  7s A
|'f ! hellbo.py @ b~ pythonhello.py W '
C:\ Users\ IEUser>python hello.py
python: can't open file 'hello.py': [Errno 2] No such file or directory
) hellopy @ b~ W Pb A @
R~ Wy | I71 @ DA hello.py
s We N ® cd DO o
D) Python™ €
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M Ne D Python™ ¢ A
[ ® c\>  Windows > '
BN Command Prompt — O >

C:\Users\IEUser>g

D) n- "y python ~ Python ¢ 37y
python hello.py We.py pA
[ >>>  Python™ ¢ n'
BN Command Prompt - python — O *

Python 3.5.8
[MSC v.1966 6 2
Type "help”, "copyright”, "credits” or "license” for more

information.

Python ¢ N - ~  Pythonq L A
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5 py D

Pythonq) b A Python ¢ W

} ~NF TP T Pythonn

CHE Python™ ¢

>>> 100 + 200 + 300
600

600A

P 7 QWa calc.py D~ P A
100 + 200 + 300
D 7/
C:\ work>python calc.py
0 . 4§ ¥ A

A ¥ ) print()

(v

Wi
print(100 + 200 + 300)
'P - ~ Y [ '

C:\ work>python calc.py
600
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Python3 o]
© b "E.exe b py B Windows
b P °  Mac Linux: Ty ~ py P

W ¥ Wa
#!/usr/bin/env python3
print(‘hello, world")
) 9  hello.py Y
$ chmod a+x hello.py
Ty hello.py 3.~ Mac

an o {3t michael — bash — 80x24

Lagst login: Sun Dac 15 18:44:13 on ttys000
Mavericks:~ michael$ ./hello.py

hello, world
Mavericks:~ michael$ ||

Q Python ~ G wu W .py

~

Python @ VA
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Python §

Python®) Y R ~  Pythonq)

W @ Python 0 Al A
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# -*- coding: utf-8 -*-
def normalize{name):

return name.capitalize()
# i,
L1 = ["adam’', 'LISA", "barT']
L2 = list({map(normalize, L1)})
print(L2)}
1 DeRun 7 § 0 Pythonq) '
1 Pythonq ' 0 G wux P~ Python

r] b

T 0 ‘

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

¢

) s W' learningpy
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=

learning.

learning.py Y D

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

[ Ready for Python code on port 39093... wo b 7
5 o~ [ 7 €47
BN S EETET - python learning. py s E '

Microsoft Windows [Fi# 6.1.7601] _ e
REFCETAE (c) 2009 Microsoft Cerperation. (&5 ETHE#F|.

C:\Users\Michaelputhon learning.py
Ready for Python code on port 39093, ..

HTMLS '

IE>=9
Firefox
Chrome
Sarafi

=A =4 -4 =4

# d
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print('Hello, world’)

" ¥

¥
print() T e vo Ty SR A
F ‘hello,world” =~ 9 n'
>>> print(‘hello, world")
print) 2 37 v T @ v’ A, 07 Ty Wy

? t

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

print() W W N @ yo [ 7

=1}
€
(@Y
ey
<l
e

¥ Y ‘

print{'The guick brown fox' '“umps over' , ‘the lazy dog')

| Lo

:The guick brown fox: :jumps over:'_':the lazy doq:

—_

print) 37 y A il '

>>> print(300)

300

>>> print(100 + 200)
300

Ty 100 + 200 4 W
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>>> print('100 + 200 =", 100 + 200)
100 + 200 = 3 00

N G 100+200 Python } ¥ 300 P 7 '100+
200 =' Y ‘E ~ Python Y "
4 A
R Y pint)  Fa VAP
C "W HW Python t W e input) = ~ Y
- VA [Wal A - ‘

>>> name = input()

Michael
A 7 name = input() ! * Python ¢ D)
) LA T RT Y Tk v ~ A
- by Ky Python™ ¢ D i[> A
"oy SR B RV [ naméd LAy
name | p '
>>> name
‘Michael'
H T . AT 4 '
Woa ! W axa A a AWael ~
Ty a v - ‘
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a=2 1 4y axa=2x2=4

a=3.5 1 W axa=35x35=12.26

T°1T b " yu ” Y v
namd ¥ W @ | W @ vy A
N ¥ namd b3 Q name Ty

print) ® °

>>> print(name)
Michael

v E Y it ~ 'hello,world'

name = input()
print('hello,’, name)

W o w K by i
namé T’ L 9 v hello ™

Michael

C:\ Workspace> python hello.py
Michael
hello, Michael

O¢
o
—_—
>
=
§e)
=1
%
_<
D
£
e
<
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name = input(‘please enter your name: ")
print('hello,’, nam e)

P @ R0 T W Ty @ A+ F pleaseenter

- ~ -

yourname: N Y [ hello, xxx

? t

C:\ Workspace> python hello.py
please enter your name: Michael
hello, Michael

N b 7 ¥ 3vb A
o W - ¥ H YA
K v UV W @ KF 2 77
H = 3 ¥ K F
A
~ Input %  Output T ¥ W Input/Output
Qu I0A
input()  print() o W - F-op 3
Y i T - ¥ - W
@ - T Dt 0 [ FH A

31/531



Python3 o) O  http://www.yeayee.com/

Z  print() F 1024 * 768 = xxx '

-*- coding: utf -8 -*-

print(???)
a
do_input.py

Python

Python W A 1 a

APython3br A

Python y - “QF D "E ‘

# print absolute value of an integer:

a=100
if a>=0:
print(a)
else:
print( -a)
Y # 2 N -7 Y kK p 7 y
ATl W Wae 2 2 Y W )
2 Y 9 A

32/531


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

Python3 o) O  http://www.yeayee.com/

* A RQF "-] TP 3
@ TabA E v a 4a
A
3 Wa rRQF 9 "RARYW 6 W
0 Ne P T [ 0 A
AL oW " A n
o v " n A~ IDE
"E Java _ Pythonq A
N F ~ Python Q i Q = Q
W A
Pythona, 0 I E 3 a
4@ A
T Tab - ¥ 4@ © Gb
Tab A

sty

33531



Python3 o) O  http://www.yeayee.com/
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v vV 7 [ K l ‘abc' © "xyz
A v 7 W b y W Ng
v yabcz da b c 3a A 3 Ue v
Y v "I'mOK" 7 m T 0 K
6@ A
yp i BW. "y g\ "
| \'m \"OK"I
yp o
I'm "OK"!
H VY H v \n Y\t L~ \
3 H Y\ \" " Y Python ¢ D)

print() ~ Y '

>>> print('l \'m ok.")

I'm ok.

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

Python.

>>> print(" - \\\n\\")

\

\

Y H- v (N Y
Python "H r " P Y b Y
>>> print(" \\\t\\")
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\ \
>>> print(r'
WAt

W)

-

y P

Python™H

>>> print("'linel
... line2

... line3™ )
linel

line2

line3

£
>
—
<l

print(*'linel
line2

line3™)

vm Ty b

v | n w
v H

Truee H False

-

W @

PythonT~ ~ Y

v© Q" 37y

>>> True
True

>>> False
False
>>>3> 2
True
>>>3>5
False
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~

v Y andor not A

and b Yo7 W True and

>>> True and True
True

>>> True and False
False

>>> False and False
False
>>>5>3and3>1
True

or 7 1T Waw True or

>>> True or True
True

>>> True or False
True

>>> False or False
False
>>>5>30r1>3
True

not Wal - Truel

True

>>> not True
False
>>> not False
True
>>>notl>2
True

if age >=18:
print(‘adult’)
else:

37/531
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print('teenager’)

v

\Y; Python W @ Vo None A Noneb W 0
W0 H None W @ v A

Python t =31 a 1 S H - H
oo W [ A
i
I ATAH I W T 7
T°1 b 7Y 7Y K A
i T Wal | Q a
_ T F b N ‘

a=1
I a Wea A
t_007 = 'TO07'

i t007 Wa y A
Answer = True

i Answer W @ v TrueA

PythonT~ ~ _ -

11
<
N

—<
P
<

Z ~ D) ~ Z

Wael Y I Vo F Y b T bt
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a=123#a
print(a)
a='ABC'#a 1 u v
print(a)
i b Hw “bH
A g1 i - v R b
YTy Av  Java Y v/ "
inta=123;//a
a="ABC"; /| ‘b v i
v v el A
b vV o2 a G ~ A |7|, a
x=10
X=X+2
C 3t X=X+2 v b ) T v
2 Y X+2" [ 12 P i xA G x
Hf v 10 v x vi  12A
- i p T 3 A nQ
a="ABC'
Python VHDH
1. p T =Wa 'ABC y'
2. p T auWae wa i ° 'ABC'A
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3 Y Wel a v 3 Wel bH e b i b
toa B B
a="ABC
b=a
a="xXyz
print(b)
W  NFT b p [ ABC XYZ', C
it Ty Fb a 3 'XYZ~ P 3t b
\) IABCIV II W W '-] v - Y [ [ 0 U U I_bl
a='ABC"” e 3 y 'ABC' 1 & a 'ABC"
str
7 “mBC"
a |
b:av = ’{JT 5 b a ¥ IABC'!
str
=" “aBC"
a |« .-
b |¢
a=xYz"" = vy XYZT a " XYZ"
P b '
str
_—7 "ABC"
a |l
b '(/ N str
"XYZ"
Y- i b 'ABC'3, A
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opd
t=3|
e
>

PythonT ~ N Q i ‘

Pl =3.14159265359

W w._H3 A  PythonT~ H

>>>10/3
3.3333333333333335

-

/ 4a Ha v 3 '

>>>90/3
3.0

W I~ Y H @

>>>10//3

-

 // 7 0 N

10

Y Python LWaog

41/531



®  http://www.yeayee.com/

(@7

Python3

>>>10% 3
1

All 0¢ R 2

p3)

NFY N v

n=123

f = 456.789

sl ='Hello, world'

s2 ='Hello, \'Adam"”
s3 = r'Hello, "Bart™

s4 = r""Hello,

Lisa!l™

Python o) Y Ky W @

=)
O

—
<

>

:1

' Python L~ ‘ ¥
L ~ o  Java 328 L

- 214748364814748364A

Python 3 L~ p F0 W inf

B A
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1 e v3 W P i
W e A
Y 7 N ) @ Y
A 8a " bit"buWe
S byte T YT We 255 L

111111114 L 255~ v

A  Hea Ty 65535 4@ Ty
4294967298
G Y " " 7 127@ [

C
w
Q
Y
<l
)
C
e
£

ASCIl  ~ Q A 65 Q z 122A
P T W @ b ) H @ T F b
ASCII I y> T L = @312 ~ T
A
RTY [ “nep Gt i [ shift_JIS
- [ Euckr ~ N\ \ % wb o %
[ - T F v V A
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':"j';”g;u \-jﬁ\n]-rﬁﬁ-: 3 A'/‘w‘

Unicode A Unicode W w -
bwP VY VA
Unicode %3 b 0 ~p H @ e °
[ Z"0 v 4@ ~A 9 b
UnicodéA

N w  ASCII Unicode M#Z' ASCII la
Unicode 2@ A

A ASCI M L 6 w L 01000001

0 ASCII M L 248 w L oo011000 0"
0 b ’

T F 3 ASCII *  Unicode v L 20013

W L 01001110 0010110A
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Ry ASCII A Unicode ~ 7 I3
0 "y~ “ A Unicode 00000000 0100000A
TE R W  Unicode ~ ¥ C VA
P A Q 3 n “  Unicode ASCI|
WO o - O D ::t MNb7Z A
Y- 1 F =3 Unicode Cow R o)
UtTF8 A UTF-8 % @ Unicode b
1-6@ ) la i 3@
i (o) w 4-6 @ A p D
) UTF-8 ‘
ASCII Unicode UTF8
A 0100000:00000000 0100000 01000001
T x 01001110 001011011100D0 10111000 1010110
[ Y0 ~ UTF8 W @ v ASCI
Ty UTF-8 W No Yy~ 7 ASCI
A p~ Yy UTF8 ! b A
3 ASCIIAa Unicode UTF-8 7 ~ 1 "y W N
'b t
p T° Wa Unicode ~ G |

D R~ 4y UTF-8 A
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Hu Rt » 0 UTFS8 W Unicode

[ 6 ) e R'P  Unicode 4w UTF-8G |

ILER
UnicodeZgfy

|
I AT FEIh

AL Rl UTF-8
Unicode l

|
S abe txt

UTF-84mh5

R™ F w ° Unicodep y UTF-8P

[EET
UnicodeZmf3

|
B UTF-8/ @

|
( Pl ]

ye | Y 3 <metacharset="UTR8"/> H ~

UTF-8 A
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Python Y
VO, NP

Python 3 T Yy Y Unicode

Python Y D

>>>print" © 0T str')

T str

Gl a Python t =3, ord() P

chr() P Y ‘

>>> ord('A’)

65

>>> ord(' T )
20013

>>> chr(66)

B’

>>> chr(25991)

v Yy ME L

>>> "'\ ude2d ues87'
1 T 1

>

H Q n E

G Python Y str”

(0]

Q@ A O

strT Wy yy B bytes A

Python bytes b [ i 7
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x = b'ABC'
M NeABC' bABC | str” p L
P bytes @ 7\l Wa A
Y Unicode str encode() Ty Y bytes P

>>>'ABC'.encode(‘ascii’)
b'ABC'
>>>"'T ‘'.encode('utf -8
b'\ xed\ xb8\ xad\ xe6\ x96\ x87'
>>>'T ‘'.encode(‘ascii)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
UnicodeEncodeError:'ascii‘codeccan'tencodecharactersinpositionO -1:
ordinal not in range(128 )

str° Y  ASCII W bytes” P W 7 T str
" Y UTF8 W bytesA T str ASCIl =  wT
2, ASCII * Pythonw A
bytes T~ 4w ASCII ” \ x## A
i v " VY Ty
bytes A bytesT 4 str” decode() ‘

>>> pb'ABC'.decode('ascii’)

'ABC'

>>> b'\ xed\ xb8\ xad\ xe6\ x96\ x87'.decode('utf -8")
1 T 1

str e "y lenpP

>>> |len('ABC")
3
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>>>len( T )
2

len() P str bytes” len() P

>>> |len(b'ABC")

3
>>> len(b' \ xed\ xb8\ xad\ xe6\ x96\ x87")
6
>>>len(" T ‘'.encode('utf -8Y)
6
T le T UTF-8 w\ 3a ) la
7\ la A
b v~ [ str  bytes € Avwz @Y
) a UTF8 str  bytes A
G Python 7 3 Wea p° Y & an T T
R” G 9 ) F G 4w UTF-8 A
Python 0 9 Y UTF-8 0"
) Q: H
#!/usr/bin/env python3
-*- coding: utf -8 -*-
W TRV Linux/OS X  ~ Wae Python v
Windows W @ ’
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H W Python v UTF-8 0 9

~ . ~

tT B n TQ T # w Y A

2 UTF-8 b A py D UTF-8 -

F G a  UTF-8 without BOM ‘

-

i&i' Chllsers\Michaeh\Worl\hello.py - Notepad++ ..

File Edit Search View [Encoding | Language Settings Macro Run F’Iuglns ..Wind::rw i
o = o o &= Encode in ANSI B b | = &= | ¢ 7
= hellopy ( @ Encode in UTF-8 without BOM )
— — ] Encode in UTF-8
; ._jf_ :;;_F; Encode in UCS-2 Big Endian

Encode in UCS-2 Little Endian

Character sets

Convert to AMNSI

Convert to UTF-8 without BOM
Convert to UTF-8

Convert to UCS-2 Big Endian

Convert to UCS-2 Little Endian
IE‘ﬂgth : 79 . ST ST T IC Y S ANSI as UTF-8

py D a UTF8 ~ 3 v #-*- coding:utf -8-*-"

-

o SSERE

HAEH

Czxlzers “Michael“tork>
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W @ v % vy A v F 3
' XXX & A XX XX ¢ XX' H A XXX
0 T 1 R W B Y
A

PythonT ~ _ C W % e

=

>>> 'Hello, %s' % 'world’

'Hello, world'

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

~

A [" % _ y A VP %s
\' © %d - 3(00/0?J[3 - 3
@l v A 7 Waew? T Y A
\| B '
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%ol

%l

%o¢ Y
mM E L

(I _ Y 0 b B

>>> '%2d %02d' % (3, 1)
'3 -01'

>>> '06.2f' 9% 3.1415926
'3.14'

R b . B %s b = w Ky

“ y

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

R” Y % W a HW, @ R
H %% Wa %
>>> 'growth rate: %d %%' % 7
‘growth rate: 7 %'
3
L’ 72Ne 1 [ = 85 Ng 1
Ne ~ Y _ Fxxx% " 7 G 18"

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

s1=72
s2=85

r="27??
print('"???' %)
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Python 3 y a Unicodé A
st bytese - A UTF-8APython
3 (s v Unicode GB2312

>>>'T  ‘'.encode('gh2312")
"\ xd6\ xdO\ xce\ xc4'
P i 3 F i a
UTF-8 A

% R*" y Python ~ ¢ D ~ B A
a
the_string.py
a list tuple
list
Pythonp W L' listA list W Y

v - i T H A
T L F Ty We list

>>> classmates = ['Michael', '‘Bob’, 'Tracy']
>>> classmates
['Michael', 'Bob’, "Tracy’]
i classmates Wae listA leng P ~ Y list "H @
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>>> |en(classmates)
3

listT Wab H - [0 ‘

>>> classmates[0]

‘Michael’

>>> classmates[1]

'‘Bob’

>>> classmates[2]

Tracy'

>>> classmates[3]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: list index out of range

F © Pythonw W@ IndexError =~ Y~ G
b N Wae H len(classmates) - 1A
0 WeH "~ = B Ty 1A v
0 Wae 'H

>>> classmates| - 1]
Tracy'

>>> classmates| - 2]

'‘Bob’

>>> classmates| - 3]

‘Michael '

>>> classmates| - 4]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: list index out of range

~

T p 4a VA
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list Wa i TooyT Ty listT v H ‘

>>> classmates.append('Adam’)
>>> classmates
['Michael', 'Bob’, "Tracy’, 'Adam i

Sy oW e RERLE

>>> classmates.insert(1, '‘Jack’)
>>> classmates
['Michael', 'Jack’, 'Bob’, "Tracy', 'Adam’]

- list H - pop()

>>> classmates.pop()

‘Adam'’

>>> classmates

['Michael', 'Jack’, 'Bob’, 'Tracy']

- b T pop) T T T b

>>> classmates.pop(1)
‘Jack'’

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

@ ' 2 H Yy b

>>> classmates[1] = 'Sarah’
>>> classmates
['Michael', 'Sarah’, 'Tracy']

list "H 3" yb '
>>> | = ['Apple’, 123, True]
list'H 37 v s Wea list ‘

>>> s = ['python', java’, ['asp', 'php’], 'scheme’]

55531



Python3 o) O  http://www.yeayee.com/

>>> |len(s)

s7 4a'H ~ 1 T s21t Wa list Q

V)

>>>p = [asp’, 'php]]
>>> s = ['python’, 'java’, p, 'scheme’]

[ 'php'™ ¥ Qpl1]  s2)1] " s”y W e H
3 2 A é é ) [ A
We listTwe "H 3 ¥ W @ list w O
>>> L =]
>>> len(L)
0
tuple
3 W I s "H " tupléA tuple list 37 P tupleW
A . b k ° | ¥ '

>>> classmates = (‘Michael', 'Bob’, "Tracy’)

classmates @ tupleb 1 3~ 3 append() insert()
Ai v O'H list W R a
classmates[0]~ classmates[-1]" P b vV o3 "H A
b T tuple . H H. wtupleb” T~ Ynq n A
" tuplen list tupled
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tuple “ A HWa tuple ~ H R™ tuple “H
I7l - t

>>>t1= (1, 2)

>>> t

1, 2)

>>>1=()
>>>
0
P HWar le "H tuple & H Yy’
>>>1=(1)
>>> t
1

H b tuplé 1 @ w "0 T Y tuplé 1
Ty E T N R VR  Python

y I7lv ~ o 1A

Yo7 le "H tuple H yWa H'
>>>t=(1,)
>>> 1
1)
Python 7 le"H tuple " 3wy Ve T, VYOr

H A

<l
e
=}
o
~+
.
©
(9]
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>>>t=("a','b, [A", 'BY)
>>>1[2[0] =X
>>> t[2][1] = "Y'
>>>t
(a, B, [X, Y]

@ tuple H R 3eH Nz a b We listAb
tuple H b™ T = H 11 =,
2 7 1O H R tuple” 3e'H '

t |
Y
\\
\\‘ tuple
o |1 |2
?\ ?\ . list
% g [0 |1
Vo
"ui A str 9\ *\
Y "B L
k| Voo
str "'-ﬁl N ogir
a 3‘ "B
str
e
o list "H A Bk owx oy tuplei w °
8
\
\
N tuple
Vo [1 |2
1\ 1\ . list
VL w0 |1
Vo
II"'., A str 1\ q\
v "b' L
A | L
str "‘.,I A str
a :,4 ny
str
g
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tuple "H it pri T b tuple "H
list "H A tupleWw list £z list Yy~ tuple
ibT 06 ~ tuple @'H ~ bi A a’
b '~ Wa list b T TP
@ list [
v bT O~ < Waeap 3bi tuple HA,
G tuple Wa'H 3b T A
3
GFW list H o

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

L=]
['Apple’, '‘Google’, 'Microsoft' 1,
[Java’, 'Python’, 'Ruby’, 'PHP,
[[Adam’, '‘Bart', ‘Lisa’]

]

# A Apple:
print(?)

# + Python:
print(?)

# A Lisa:

print(?)

>

list tuple Pythonp . We T~  Web

a A
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a

the_list.py
the_tuple.py

P oo

age = 20

i fage >=18:
print('your age is', age)
print(‘adult’)

Python t if 2 oo True H  print

2 3 17 . H3bAA

3" Y if wWwe else 2 il if oo False b

-
-

if P else v

age=3

if age >=18:
print(‘'your age is', age)
print(‘adult’)

else:
print('your age is', age)
print(‘teenager’)

b Quw” A
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Python3

o)

(@7

http://www.yeayee.com/

age =3

if age >=18:
print(‘adult’)

elif age >= 6:
print(‘teenager’)

else:
print(‘kid")

elif elseif Q

Y

f< Ppo 1>
< 1>
elif < P oo
< 2>
elif < P o
< 3>
else:
<

2>:

3>:

4>

-

age =20

if age >= 6:
print(‘teenager’)

elif age >= 18:
print(‘adult’)

else:

print('ki  d")

if X:
print("True")

Ty elif A

@ elif ~

Noo -~
elif

viA

teenager’

61/531
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7 X vV a y a list = o W True o
FalseA
P input
W @ po A v  input() O -
~ Y ~ v t

birth = input('birth: ")
if birth < 2000:
print('00 |k
else:
print('00 |

© 1987 '

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unorderable types: str() > int()

W input() str™ str b

O  str A Python t = int) ® pH

s = input('birth: ")

birth = int(s)

if birth < 2000:
print(00 |k ")

else:

print("00 )]
P Ty Ap - “abe L fw o
W @ H

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
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ValueError: invalid literal for int() with base 10: 'abc’

I i) B 0 Ve vy b W -

¥ LA

1.75 ¢  80.5kdA BMI'E ~ Y "

T BMI ) BMI '

T v 6 185
1 18.525

1 2528

1 2832

1 G 32 H

if -elif o ~ '

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

height = 1.75
weight = 80.5

bmi = 2?7
if 2?27?:
pass

p Y A~ Python if..elif...else A

63531
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if salary >= 10000:

print ng\

elif salary >=5000:

print {\%@}

else:

-,
5

o
print I'\@*’

QIt

do_if.py

14243 1"y (0) ‘

>>>1+2+3

6
1+2+3+.+10 N 3 QF A

p 1+2+3+...+10000 Q b A

Y Vo T 2 A

Python H ~ W for...in Tow list tupleT

@ H n¥ -~ o
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(@7

Python3

names = ['Michael', 'Bob’, "Tracy']
for name in names:
print(n ame)

-

0 W u N names Woae 'H

Michael
Bob
Tracy

Y forxin ... @'H 9~ 1 X

P 1 1-10 H " Y We sum A ¢v°

sum =20

forxin[1, 2,3,4,5,6,7,8,9, 10]:
sum = sum + X

print(sum)

1-100 H ~ C 1Q[ 100 i Python
L Wa rangeOP ~ " ¥y W @ 1T P list) P

Y W listA range(5) L ¢ 0 G 5 '

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

range(101) ~ Y 0-100 Lo 7%

sum=0

for x in range(101):
sum = sum + X

print(sum)

0o - b F 5050
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HU while Y7 D N b N bpb
¥ A 1 100Y p H ~ " Yy while
sum=0
n=99
while n > 0:
sum =sum+n
n=n - 2
print(sum)
p i nb P [Tu-1 "~ bP while p~
FA
5
Z W list T @ N F Hello, xxx! °

# -*- coding: utf -8 -*-
L = ['Bart’, 'Lisa’, 'Adam’]

A K F - R n Q
v, " A o3 W A "y cul+C
F L Python A
0w e A
a
do_for.py
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do_while.py
a dict set
dict
Pythonp = T ' dict * dictn dictionary 1 T T3
W map a v~ keyvalue¢ U i A

ea? ~ X v list v

H @ list
names = ['Michael’, '‘Bob’, 'Tracy']
scores = [95, 75, 85]

W @ ¥ A names[ [ B
'Pr scored) ¥ Tolist 7 A

dict Y7 W a i oA 0 i
- @ - bwi A PythonQW e
dict 04"
>>> d = {'Michael: 95, 'Bob": 75, 'Tracy': 85}
>>> d['Michael]
95
W H dict H _  wu dict A T W A
X T vl @ Yoo e ~WaW (R
W - [ [ W o list T
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KeyError: 'Thomas'
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H @ T " - @ )
[ " [ e A e
T bw T v T A
dict H 7 W @ ) 'Michael' © dict p
Ty F Michael A o 3 9% @
D - 0F ~ Y A
AT Y [ key-value O ’ R~ key
¥ value B~ 0 R key [ valuéd
~ dict A Ty key ~°
>>> d['Adam’] = 67
>>> d['Adam’]
67
G Wa keyr Wa valué y- W a key valué
vw [ v
>>> d['Jack’] = 90
>>> d['Jack’]
90
>>> d['Jack’] = 88
>>> d['Jack’]
88
keyb dict w ‘
>>> d['Thomas']
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
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» keyb T H W W in o key '
>>>'Thomas'ind
False
H dict t get ) keyb I ¢ Noné
value
>>> d.get('Thomas')
>>>d.get(Thomas', -1)
-1
' None R Python ~ ¢ b A
- Wa key pop(key) value3 w dictT -

>>> d.pop('Bob’)

75

>>> d

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

F T dictp key

list ~ dict Y W3 @ ‘

69531
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~

Y~ dict 0 W A
dict” Y “ Pythorh Ts:M b ~
a dict v W dict key b~
f A
W dict key value UB ~
key ¥ b~ dictp n Y3vA a key B
Y ~ Hash A
G hash b u key b 1 A PythonT~
y a b~ T STy bu keyA list " i
T b bu key
>>> key =[1, 2, 3]
>>> d[key] = 'a list'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unhashable type: 'list'
set
set dict 33 W key _ " pb (valulA ¢ keyb
Ty setT” keyA
= Wae set L Wa listh w ‘

>>> s = set([1, 2, 3])
>>> 5
{1, 2, 3}
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DT & [1,2,3] Wa list {1,2,3} 7 R
@ setp 123 3e'H ~ 3b set AA
H set] -~ ‘

>>> s = set([1, 1, 2, 2, 3, 3))
>>> s
{1, 2, 3}

addkey) ~ v v 'H [ setT”™ "y v P by

>>> s.add(4)
>>> g

{1, 2, 3, 4}
>>> s.add(4)
>>> g

{1, 2, 3, 4}

remove(key) ~ Y - “H °

>>> s.remove(4)
>>> g

{1, 2, 3}

~

sef Y Bt "H Hae sef

Y
o)

Y A H::

>>> s1 = set([1, 2, 3])
>>> s2 = set([2, 3, 4])
>>>s] & s2

{2, 3}

>>>g] | s2

{1, 2,3, 4}
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set dict WM #E G O valué P~ set |
dictw -~ vy~ by "7 Ty o He oI

© 3 G setp fbw "H o0A list ~
set W A
P b™ 1
o7 ostr bi T list T A

G 1 v list  list b~ listp 0 wi
>>>a =['c, b, 'al
>>> a.sort()
>>> g
[a" ,'b", 'c]

cb 1 - Stf str b
>>> a ='abc’
>>> a.replace('a’, 'A’)
'‘Abc’
>>> a
‘abc’
Yy @ replace() © 3 T F='Abc'™ P i a

‘abc' ~ H

LR 7t '
>>> g = "abc’
>>> b = a.replace('a’, 'A")
>>>p
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‘Abc’
>>> a
‘abc'
“a 1 7 abe i R
7 a p ‘abc' T P " a Wal ~
P ‘abc’
] str
T "abc'
a |o
d a.replace('a’, 'A") ) replace b
Y ‘abc:t @ s replace” P J i
yabcc p A 17 replace e JVWae y 'Abc'
- T b i T a
A y 'abc' T P 1 b y 'Abc' '
) str
T "abc"
a |e
b | —y str
"Abc”
Y- 6bl - K T3bw 1
p A T W o v G
Vb i b" 1 A
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~ oz

a_ keyvalue U dict PythonT v b1

~

b u key ) key y A

tuple b i TP 1,2,3)  (1,[2 3] ~ dict set

T A
a

the_dict.py

the_set.py

=

3e b '

rl=12 .34

r2 =9.08
r3=73.1
s1=3.14*r1*rl
s2=3.14*r2*r2
s3=3.14*r3*r3

n % R” & £V Q 3.14*x*x

b, ) Fo 3.14 3.14159265359 R” n
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https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_dict.py
https://github.com/michaelliao/learn-python3/blob/master/samples/basic/the_set.py
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wP 7 1 bP Qs=314*x*x ~ Q H
i s = area_of circle(x) ~ #  area_of _circle 7 Q

~ ~

W Y A

B~ Python3br APythonb P

~ ~

HE - F P = = Y A
T Aeao
l - " 14+2+3+..+100 T Q MNeb B~ 6
0 = “x” Ty 142+3+..+100 b
100
Xn
n=1
oowoon [ ox o Ty - b
Aoy ¥ A
FV ~ v t
100

X (n+1)
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n=1

4
= t

/I Y

Ix1+1)+(2x2+1)+(3x3+1)+..+(100x 100+ 1)

~

o 1 o . o
S " b lor

o
—<
>

Pythonp =

WaeP - 2 a - v P

~ ~

abs » Wea A" Y [ Python

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

3"y ¢ D) help(abs) absP "H A

absP

>>> abs(100)

100
>>> abs(- 20)
20
>>> abs(12.34)
12.34
P R~ D~ @ b ° w  TypeEror
f Pythonw R abs() f led “P FHG'
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Python3 o) 0
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>>> abs(1, 2)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: abs() takes exactly one argument (2 given)

D~ & T pa b P
TypeError N F % H ' str
>>> abs('a’)

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

114
= -~

ma® max() Y K @ O

>>> max(1, 2)

2

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

3

Pythonp P ’ P

>>> int('123")
123

>>> int(12.34)
12

>>> float('12.34")
12.34

>>> str(1.23)
'1.23'

>>> str(100)
'100'

>>> bool(1)
True

>>> pbool(")
False

77/531
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P l WeP “nTy ® W@
(I G QP vWefE J
>>>a=abs# | a absf
>>>a(-1)# y3 vy a absP
1

5

#z  Pythonp hex() ® W MWE L
¥ t
# -*- coding: utf -8 -*-
nl =255
n2 = 1000
print(???)

Python £ £ y- D~ a A £
F W W H = Y .

g
call_func.py

PythonT~ HWa P a def 27 w QFf a ~ a

T a @" v T Qp P Y,

return 2 A
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https://github.com/michaelliao/learn-python3/blob/master/samples/function/call_func.py
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1y HWa V myab® yob'
def my_abs(x):
if x >=0:
return x
else:
return -x
my_abs A
TR P 2 W [ retun ~ P
N A R o) P oo Ty
A
return 2 TP 3w Y7 W Nond
returnNone~ ¥ Qu return A
Python € T ye v Pythonw ¥ ... Ap
y H [ >>> A
A my abs() £ HG w abstestpy b33 H ©
Y ) |'f 1 ~ Python i from abstest import
my_&s ~ my_abs()® ° abstest p " b py -
import w Tw : A
=3
HWe, HH3bA P "7 Y pass 2
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def nop():
pass
pass 2 . H bBA~ N s 't pass Y buvub 7
HQP 0 ° T YO Wa pass 9
A
pass " Y [ N ‘
if age >=18:
pass
v pass 9 W A
5
£ - a @ b ~ Python T F -

¥ TypeError

>>>my_abs(1, 2)
Traceback (most recent call last):
File "<stdin>" , line 1, in <module>
TypeError: my_abs() takes 1 positional argument but 2 were given

~

p a b ~ Python | A my_abs

p P abs Zz'

>>>my_abs(‘A")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

File "<stdin>", line 2, in m y_abs
TypeError: unorderable types: str() >= int()
>>> abs(‘'A’)

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

D~ 3,b a p P abswy ¥ G v |
H my_abs a Ty if 2 ¥ ~ ¥ H absb W
A vy «@P Hb A
Nk @I my_abs - G A "7 'H
a A Y p B sinstance() '

def my_abs(x):
if not isinstance(x, (int, float)):
raise TypeError(‘bad operand type')
if x >=0:
return x
else:
return -Xx

>>>my_abs(‘A")

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in my_abs

TypeError: bad operand type

>
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import math

def move(x, y, step, angle=0):
nx = X + step * math.cos(angle)
ny =y - step* math.sin(angle)
return nx, ny

importmath 2 " math® © "H 0 math’” sina

>>> X, y = move(100, 100, 60, math.pi / 6)
>>> print( X, y)
151.96152422706632 70.0

P i 7 W X ° PythonP , AR

>>> r = move(100, 100, 60, math.pi / 6)
>>> print(r)
(151.96152422706632, 70.0)

A v Wa tuple p e tuple” Y

R - = ~ - -

@ I Y W a tuplé B v Y

~

Python £ v Wa tuplé P Q B A

—<
()
Qiz
>

P P Y return P
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P 3 return 2 7 return None A
P Ty @v> P W e tupled
5
HWaP quadratic(a,b,c) ~ 3@ 0 W "Hru ‘
ax+bx+c=0
He A
' Ty math.sqrt() &

>>> import math

>>> math.sqrt(2)
1.414213623730951

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

import math

def quadratic(a, b, c):

pass

# :

print(quadratic(2, 3, 1)) # => ( -0.5, -1.0)
print(quadratic(1, 3, -4) #=>(1.0, -4.0)
a

def_func.py

QIs

=

83531


https://github.com/michaelliao/learn-python3/blob/master/samples/function/def_func.py
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y P R™ v @ B n - e o H
LA 6P Y g v D a -
Yi # H \Y; v P Op )
v A

Python £ H 17 p > A =3 H
a T vya a a 1a v a ~ g P H
¥ o bp a -~ Ty 0 A
B G

N OQW e N

def power(x):

return x * x
G power)P ~ & X WebP a A
d powerf ) b~ f, Wed X

>>> power(5)

25
>>> power(15)
225
v | x> HW ~ YP 1y Wa powersd® ~ p
xXax6é HW b’ H eP A
A 3 [° 7 Yy  power(x)k 4 power(x,n) X"
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def power(x, n):
s=1
while n > 0:
n=n -1
S=Ss*X
return s

e ~

G @k power(x,n) & Y K n

>>> power(5, 2)

25

>>> power(5, 3)

125

k power(x, n) P Heda ' x n Had B a

v P "D Hav B W a x nA

a
power(x,n) ® H p T 0 v
oy vWae o 0 Y Wad

>>> power(5)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: power() missing 1 required positional argument: 'n’

Python H ' #  power() vWeP a nA

e
pu
Qi
¢
>
@
X
N
_<
=

def power(x, n=2):
s=1
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while n > 0:
n=n -1
S=Ss*X

return s

1 power(5) G power(5, 2) '
>>> power(5)
25
>>> power(5, 2)
25
G n>2 11 '~ D™ n power(5, 3) A

[t o Ty EF a ~y P A a

y ; :
W a [~ a © 1 Python w o7

Wiu, H a b a [
H v (L] A

P e - i a Lo a A
i o} " YDbu a A
a o} H i £ A
ee® 7 1QaWw Y B - D ™ name gender
Hea

def enroll(name, gender):
print('name:’, name)
print('gender:’, gender)
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enroll) B 7 D~ Haol

>>> enroll('Sarah’, 'F')

name: Sarah
gender: F
D~ a H HW wa P
v A
ooy Y a

def enroll(name, gender, age=6, city="'Beijing"):
print(‘'name:’, name)
print(gender:’, gen  der)
print(‘age:’, age)
print(‘city:’, city)

>>> enroll('Sarah’, 'F’)
name: Sarah

gender: F

age: 6

city: Beijing

7 b a b L H

enroll('Bob’, 'M', 7)
enroll'Adam’, 'M', city="Tianjin")

<l

y P

Qi
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-

@ a - R" Y L a

- -

enroll('Bob', 'M', 7) 2 name gender H @ O

le G 0 age:” city O G Y
v A
3" vb LN a A b L Ne @ )
a QA enrollCAdam’, "M, city="Tianjin") il
city O D VARREN a a v A
a “pPag b " 3w A a @ v
MI
O HWaeP D7 Weae list ¢ Wa ENCP '

def add_end(L=[]):
L.append('END")
return L

) ) 3 Mb

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

>>> add_end(['X, 'Y, 'z')
['x', 'y, 'z, 'END]

€l
w:

R g a

>>> add_end()
[END']

PP add_end() ~ b 3
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>>> add_end()
[END', 'END]

>>> add_end()
[[END', 'END', 'END’]

A - a N £ =M A 3 -

¥ * 'END' listA
A n'
Python® H R” a L v F oA
Y a L3 Wel -~ i P -
2L p ~ 1 1N - a D i 3" bP P
y 02 A

Y~ H a W a bl i

k 2% o 47 Y None e@bfi '

def add_end(L=None):
if L is None:
L=10
L.append('END)
return L

>>> add_end()
[END']
>>> add_end()
[END']

U str a Noe bi . ubi W e

D b k ° i 3, 6k A

89531
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Y G b1~ kF |7; 0 b v

W A Q v Ty Webl v
bi A

~ & ¥

[ a

Python® T~ ~y gy 16 A - "t a D
a4 @ "1 "7y led2e[k @ Ty OcA

Ny wo oo W a b céé &+ b+
c+ éR

H¥ P | ~ a6 A cda @ b v

e [Ty db cééuie list tupled

def calc(numbers):
sum=0
for nin numbers:
sum=sum+n*n
return sum

p R~ @ FWae list tuplé

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

14
>>> calc((1, 3, 5, 7))
84
£ " ia - 1 Y |

>>> calc(1, 2, 3)
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(@7

14
>>> calc(l, 3,5, 7)
84

Y- u e

Q
E
Q

def calc(*numbers):
sum=0
for n in numbers:
sum=sum+n*n
return sum

g T G HWe list tuplea
e A # p ~ @ numbers [ W@ tuplé i

0 nbi Ap ~ P " yYD"k e@a - Oa

E‘S(

>>> calc(1, 2)
5

>>> calc()

0

Wa list tuple e 1 G HwW ~ vy

A t

>>>nums =[1, 2, 3]
>>> calc(nums[0], nums[1], nums[2])
14

Q ) ¥ PythonH & list tuple

~ A 114 -

list tuple "H i ia D ‘

L — ) 2R
F vwa-
>>>nums =[1, 2, 3]
>>> calc(*nums)

14
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*nums nums @ list '"H bu” T a Db 7 A Q
¥ A

¥ 4

a
“"iTa HaP~" 0e kK e - "7 1a P
" WwWa tupleA ~ d "H #P~ 0e Kk @ @
a -~ 7 a P D § W e dictA D

def person(name, age, **kw):
print(‘'name:’, name, 'age:', age, 'other:’, kw)

P person = a name age i a kwA
P ylsPT G
>>> person(‘Michael’, 30)
name: Michael age: 30 other: {}
3" YD K @ v a
>>> person('Bob’, 35, city="Beijing’)
name: Bob age: 35 other: {'city": 'Beijing'}
>>> person(‘Adam’, 45, gender='"M', job="Engineer’)
name: Adam ag: 45 other: {'gender": 'M', 'job": 'Engineer'}
7 a -y . Ty 1 w A~ personP
NG [ name age Ha@aG ~ P L
a -~ n3 [A A Alc Y ow TR
T ) A a H
e P Y A
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i 33" vy  FWae dct - dict w”
& o
>>> extra = {'city’ : 'Beijing’, 'job": 'Engineer’}

>>> person('Jack’, 24, city=extra['city’], job=extra['job’])
name: Jack age: 24 other: {'city": 'Beijing’, 'job": 'Engineer'}

~
- b,

y . Q

>>> extra = {'city: 'Beijing’, 'job": 'Engineer’}
>>> person('Jack’, 24, **ex  tra)
name: Jack age: 24 other: {'city": 'Beijing’, 'job": 'Engineer’}

**axtra extra @ dict key-value ~ a D~ [ P
w0 7 kw W @ dict kw dict extra WM
- kw ~ bw [ P extra A
i a
G~ a - P “yb~"k b L 7 a A
e[ P~ 7 P D kw A
Y person)® w0~ 1| city joba

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

if 'city’ in kw:
# city &
pass

if 'job" in kw:
# job &
pass

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

p Cyb bl L7 a
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>>>person('Jack’, 24, city ='Beijing’,addr="Chaoyang’, zipcode=123456)
L~ a > Y 7 a D 7
city jobb w” a A y P n

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

a  *kwb ’ a W @ Ne % =

~
3y

(@]
£
Qiz
>

I7le

>>> person('Jack’, 24, ¢ ity="Beijing’, job="Engineer")
Jack 24 Beijing Engineer

>>> person('Jack’, 24, 'Beijing’, 'Engineer")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: person() takes 2 positional a rguments but 4 were given
G a city  job” Python 4aq O "
B & ~ P person)P i 2eaBP G A
i a "y v '

def person(name, age, *, city="Beijing’, job):
print(name, age, city, job)

G a city | v 7 bD T ity O
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>>> person('Jack’, 24, job="En  gineer’)
Jack 24 Beijing Engineer

a, a - £ T b a - Ne A

QI
[®]H

* Python Z B

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

# * city  job Wb
pass
a o
PythonT y#& =~ vy a a a a ita a’
a v a ° 5 & Ty a -~ v 1a
7 a Ap T H ‘
a a a a ta [ 7 a v a A
yWwe® -~ 3% a

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

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

QiR

£ R~ Python " a B
a b A

>>> f1(1, 2)

a=1b=2c=0args=() kw={}
>>>f1(1, 2, c=3)
a=1b=2c=3args=() kw={}
>>>f1(1, 2, 3, 'a’, 'b")
a=1b=2c=3args=(a,'b) kw={}
>>>f1(1, 2, 3, 'a’, 'b', x=99)
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a=1b= 2c=3args=(a),'b)kw={x"99}
>>> f2(1, 2, d=99, ext=None)
a=1b=2c=0d=299 kw = {'ext": None}

We tuple dict 3"y @ P

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

>>> kw = {'d": 99, 'X": '#}

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

a=1lb=2c=3args=4,) kw={ d 99, X' '#}
>>>args = (1, 2, 3)

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

>>> f2(*args, **kw)
a=1b=2c=3d=88kw={x""#}

Y 6k # ° Y 3 func(*args,**kw) )

a v H A

Python & a Ty i 1T

ybp -~ a A

a W b~ i v T v W

- 1 a v a '

*args 1 G ~ args W e tuplé

ohw a =~ kw W e dictA

Y P v 1Ta 7 o '
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Python3 o) O  http://www.yeayee.com/
i a Ty D~ func(1,2,3) ~ T~ Yy & list tuplé
P xargs P 7 ' func(*(1, 2,3)) '’
i a Y D~ func(a=1,b=2)" 1~ Y ® dict P
**kwD 7 func(**{'a" 1, 'b" 2}) A
a *args *kw Python 3 Q ~ 37y it1a TP
a 3 A
7 a w3 L “yb~ g - Ty o
v A
H 7 a b BLQNe ¥ 1y B a A
%
var_args.py
kw_args.py
B p "7y TP A Wae P D v
e P P A
eae@P ° " € Nl=1x2x3x..xn ) B  fact(n)
- ~ Y ? ¢

=fact(n1) x n


https://github.com/michaelliao/learn-python3/blob/master/samples/function/var_args.py
https://github.com/michaelliao/learn-python3/blob/master/samples/function/kw_args.py
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Y~ fact(n) " Y W nxfact(n -1) = n=1 A
G  fact(n) QF '
def fact(n):
if n==1:
return 1
return n * fact(n -1

~

W @ P ATy

>>> fact(1)

1

>>> fact(5)

120

>>> fact(100)
933262154439441526816992388562667004907 1561 6214685929638952175
999932299156089414639761565182862536979208272237582511852109168640000
00000000000000000000

| fact(s) © " Y T | n'

===> fact(5)

===> 5 * fact(4)

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

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

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

===>5* (4 * 6)

===>5%*24

===> 120

P M H Y~ A T P

>

Y Q o b
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a P F A L
stack ) Wae P ) Yy W
v £ - wi W A ¢ b -
Y- Ty FA ¥y fact(1000) *
>>> fact(1000)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 4, in fact

File "<stdin>", line 4, in fact
RuntimeError: maximum recursion depth exceeded in comparison

_ P73 n ~ H ::
/A W P 3 "y A
P R~ Y fF 7 return 2 b
‘ A - Ty An. " a
7N e T bw¥ ¥ A
fact(n) # G return n * fact(n -1) T € i
Y b VA v W 9 ° h

w & o[ P T

def fact( n):
return fact_iter(n, 1)

def fact_iter(num, product):
if num == 1:
return product
return fact_iter(num - 1, num * product)
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) Y [ "~ return fact_iter(hum - 1, num * product) | P
num- 1 num *product o b =
A
fact(5) fact_iter(5, 1) '

===> fact_iter(5, 1)
===> fact_iter(4, 5)
===> fact_iter(3, 20)
===> fact_iter(2, 60)
===> fact_iter(1, 120)

===> 120
) Aun =~ bw ) 7 3
by FA
- An. ~ Python 3
An. = Y Ja 3t fact(n) P 3y
FA
a B n i - W
FA
n Ty FA H
E N 2 7 A

100531
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Python %o An ~ Ky i
¥ A
3
Ty P 3 A
Q move(n, a,b,c) P a n 3@ A3 Ba C
T 1le A - i F t AS"T B -
fc o

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

pass
# ¥ .
#A -->C
#A -->B
#C -->B
#A -->C
#B -->A
#B -->C
#A -->C

move(3, ‘A", 'B', 'C")
a

recur.py

3 Python a =2 P - 3t Y Q%

VA

101531


http://baike.baidu.com/view/191666.htm
https://github.com/michaelliao/learn-python3/blob/master/samples/function/recur.py
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wae 1,35,7,..,99 l Y

L=

n=1

while n <= 99:
L.append(n)
n=n+2

O list [Fmy "H - 37y A
P PythonT™ 1 b )
v i A
G W D PythonT
w S _bQ5 7 A Y0
OWea list tuple  No'H b A
>>> | = ['Michael', 'Sarah’, 'Tracy', 'Bob', 'Jack’]
O F3e™H - HA,
W t
>>> [L[0], L[1], L[2]]
['Michael', 'Sarah’, 'Tracy']
H Y W Y w6 FNeH
O FNeH ™ 3 w 0-(N-1) "H ~ " y

>>>r1 =]

102531

Aq b

1 q
© 0 A
"W list 1}
VA
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(@7

Python3

>>>n=3
>>> for i in range(n):
r.append(L[i])

>>> 0
[Michael', 'Sarah’, 'Tracy']

§ b- MNe ° 7 Python
L ,® " Slicge b -~ . b A
O F3eH T W q Y ®

>>> |[0:3]
[Michael', 'Sarah’, ‘Tracy']

03] ¢ o 07 3w " P B’ A

>>> |[:3]
[Michael', 'Sarah’, 'Tracy']

37 v 1 “O0F 2eH F

>>> | [1:3]
['Sarah’, Tracy']

-

Python L-10p We'H ~ H p
® ~ t

>>> | [-2:]
['Bob', '‘Jack’]
>>> | [-2:-1]
[Bo b]

103531
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5p We'H -1A
® BMNe A M1®< We 099 L
>>> | = list(range(100))
>>> L
[0,1,2 3, ..,99]
Ty ® 0F W 1A F 10
>>> | [:10]

[0,1,2,3,4,5,6,7,8,9]
10@

>>> [[-10]
[90, 91, 92, 93, 94, 95, 96, 97, 98, 99]

F 11-20@

>>> | [10:20]
[10, 11 , 12, 13, 14, 15, 16, 17, 18, 19]

F10e © HelWa
>>> | [:10:2]
[0, 2, 4, 6, 8]

© GBelWea'
>>> | [::5]

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

90, 95]
H bQ - Q" vy

>>> L[]
[0,1,23,..,99]

104531
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tuple3 ® list ®M# tupleb” T A~ tuple3” ¥y

b™ 7 b . tuplé

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

0,1, 2
v xxx 37y W list @ H W@ A
yv3"y ® b~ 7 b , A

>>> 'ABCDEFG![:3]

'ABC'
>>>'ABCDEFG'::2]
'‘ACEG'
T vy tx N 0P "o
substring = i y ® A Python i
o ® wWae b " Y v i1 A
V@ (N bP 3 A Python ®

o9 Ty b A
a
do_slice.py

Wea list tuplé "~y for A @ list
tuplé A n W " lteratiol A

105531
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PythonT ~ 0 for ... in ) C

Java O list Y v Javan

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

n = list[i];
}
"y ¥ Python for G Java for © oy
Python for b Ty list tuple:” T YD iT”
1 fA
list n -~ » i T m
A /N dict "y
0

>>>d={a"1,'b:2,'c: 3}
>>> for key in d:

print(key)

a
C
b

w dict Ub list VYT %

- Lo A

" 7 dict 9 keyA 0 valué ~ y  forvaluein

d.values() ~ 0 key valué =~ y  fork,vind.items( )A

G v3 7 9 - 37 yb 6 for ‘

>>> for ch in 'ABC';

106531
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print(ch)
A
B
C
Y~ 1 g for "7 b eWa 0 © for
Y - b7 list i1 A
H vo Wa 9 i collections
Iterable o
>>> from collections import Iterable
>>> jsinstance('ab c', Iterable) # str "
True
>>> isinstance([1,2,3], lterable) # list " ooq
True
>>> isinstance(123, Iterable) # T oq
False
W @ v list 3 Java I7L HW
Pythonp enumerate® Y W listi “H -
Ty for T a H ‘
>>> for i, value in enumerate([ ‘A', 'B', 'C):
print(i, value)
OA
1B
2C
for v BLHel ~  Python v
/L

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

107531
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11

24

39

Kv 9 “Yb G for T d H “
7 0 o~ " ya for A

a

do_iter.py

!

l 4 List Comprehensiohs Pythonp R
Ty - list A

ea@° ° list[1,2,3,4,5,6,7,8,9,10] Y list(range(1,
11))°

>>> list(range(1, 11))
[1,2, 3,4,5,6,7,8,9,10]

<l

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

>>> L =]
>>> for x in range(1, 11):
L.append(x * x)

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

108531
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list

>>> [x * x for x in range(1, 11)]
[1, 4,9, 16, 25, 36, 49, 64, 81, 100]

Q. ) H ox*x [ [~ for 7
Y liste F “MNe ~ Qi °~ Y

A

for Ty s ifeo T Ty ¥ E ‘

>>> [x * x for x in range(1, 11) if x % 2 == 0]
[4, 16, 36, 64, 100]

~ ~

Ya H Y n

>>>[m+nformin'ABC'fo  rnin'XYZ]
[IAXI’ IAYI’ IAZI, IBXI’ lBYI, IBZI’ ICXI’ ICYI’ ICZI]

S S S [ VA
! T yQF n Ao 1 F |1
) “ Ty W9 ‘
>>>importos# ~ os @~ [
>>> [d for d in os.listdir(".")] # os.listdir TYLF b
[.emacs.d’, ".ssh’, ".Trash' , '"AdIm’, 'Applications’, 'Desktop’,

'‘Documents’, 'Downloads’, 'Library’, ‘Movies', '‘Music', 'Pictures’,
'Public’, 'VirtualBox VMs', 'Workspace', 'XCode']

for i Y a Hae el ~ dict items() ~ Y

0 key value

109531
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>>>d={x'A"'y:'B, 'z 'C'}
>>> for Kk, vin d.items():

print(k, '=', v)
y=8
X=A
z=C
i 3" vya Hael list

>>>d={x:'A,'y:'B,'z:'C'}
>>> [k +'=" + v for k, v in d.items()]
['y=B', 'x=A', 'z=C']

Wa listT y T Q'

>>> | =['Hello', 'World', 'IBM', ‘Apple i
>>> [s.lower() for s in L]
['hello’, 'world', 'ibm’, ‘apple’]

listT ~ VA Y6 Y lower()

Yy ! W

>>> | = ['Hello', 'World', 18, 'Apple’, None]
>>> [s.lower() for s in L]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 1, in <listcomp>
AttributeError: 'int' object has no attribute 'lower

a p isinstance 2~ Yoo Wal b %

>>> x = 'abc’

>>>y =123

>>> jsinstance(Xx, str)
True

>>> jsinstance(y, str)

110531
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False

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

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

L2 =277
# % : ['hello’, ‘'world', ‘apple’]
print(L2)
! Y list ™ y Wae list s Wa list

0 JdMNe A

a

do_listcompr.py

! ToonT oy - Wal Arp T T [p L~
! A f - Wae 100 e'H | ~ b
\ o - J F se™H -
H \ LA
Y- L"H Ty F - | Ty
Tb ¥ "H b - list ¢

111531
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A PythonT~ W W L~

W ' generatoh

- Wa generator A W y7 7 W e
l ] 0" = 3JW @ generator
>>> | =[x * x for x in range(10)]
>>> L
[0, 1, 4,9, 16, 25, 36, 49, 64, 81]
>>> g = (x * x for x in range(10))
>>> g
<generator object <genexpr> at 0x1022ef630>
< L g M#& G 0 O L WwWa list g Wa
generatof

TRY N F list WeH “p 1 H + % generator

Wae H

Wewae ~F 7y next() P generator W @
V t

>>> next(g)
0

>>> next(g)
1

>>> next(Q)
4

>>> next(g)
9

>>> next(g)
16

>>> next(g)
25

>>> next(g)

112/531
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36

>>> next(g)

49

>>> next(g)

64

>>> next(g)

81

>>> next(g)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

Stoplteration

dl * generatolG il next(g) ~ ¥ g
WoeH v [ [  We'H” HoOTF
Stoplteration A
R b next(g) T a,

for 4 generator3 1 ‘

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

>>>forning:
print(n)

0

1

4

9

16

25

36

49

64

81

Y° 1 = =J1Wa generator ~ 3t bw next() ~

for q Fb i Stoplteration A
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generator A ) 3 for
R "y P A
) L~ Fibonacci ~ W @ H @ K
e ~  [FHe v [

def fib(max):
n,a,b=0,0,1
while n < max:
print(b)
a,b=b,a+b
n=n+1
return 'done'

P "y % I [FNe
>>> fib(6)
1
1
2
3
5
8
‘done’
n T Y F fib P 3 H % !
t> " yrt We'H v ¥ K H ~ i
3 generatof

114531
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3 T P generator W H A fio ® 1
generator printb) W yieldb = Yy 3"
def fib(max):
n,ab=0,0,1
while n < max:
yield b
a,b=b,a+b
n=n+1

return ‘'done'

H generator = W A WaeP HT vyield ~
) H ef bP Wea B 7 W @ generator
>>> f = fib(6)

>>> f
<generator object fib at 0x104feaaa0>

generator P bw AP

[ retun 2 w P 2 A T

-

generator P next() R [ yield 2

>

P [3: yield 2

ee Y o ° H W @ generator w I 3 5

def odd():
print(‘step 1)
yield 1
print(‘step 2')
yield(3)
print('step 3')
yield(5)

115531
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generator - @ W @ generator next() P
b W A

>>> 0 = odd()

>>> next(0)

step 1

1

>>> next(0)

step 2

3

>>> next(o)

step 3

5

>>> next(0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

Stoplteration

S v [T oddb P generator T° [ yield
T "W 1 A 3 yield ° yield ~ Y
R Yo 4 next(o) A
[fib © Th gt wb T A

Ve & F b W Ve | F
A

© B generator © 1 St bw  next() )
VLWCQ v a for 0"
>>> for n in fib(6):

print(n)

1
2

116531
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Python3 0
3
5
8
p for generator ~ 0
v A [ v
’ Stoplteration value T
>>> g = fib(6)
>>> while True:
try:
X = next(g)
print(‘'g:', X)
except Stoplteration as e:
print(Generator return value:', e.valu
break
g1
g1
g:2
g:3
g:5
g:8
Generator return value: done
i G v N Y

117/531

b [ genertor return 2

Stoplteration i Y

>


http://baike.baidu.com/view/7804.htm
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W AWa list QWae generator b FW list

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

def triangles():

pass
# ¥
#[1]
#[1, 1]
#1[1, 2, 1]
#1]1, 3, 3, 1]
#[1, 4,6, 4,1]
#[1, 5, 10, 10, 5, 1]
#[1, 6, 15, 20, 15, 6, 1]
#1[1,7, 21, 35, 35,21,7,1]
#[1, 8, 28, 56, 70, 56, 28, 8, 1]
#[1, 9, 36, 84, 126, 126, 84, 36, 9, 1]
n=0
for t in triangles():

print(t)

n=n+1

if n ==10:

break

generator i~ PythonT™ "y | !

generator 37 y B generatoh

generator b4 for Tb FAW
@ 'H ~ b for A GP generator
[ return 2 [P W2 generator

-

D~ for H A
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M Ne P generatof P

>>> r = abs(6)

>>>r

6

generatoP A 0 W @ generator
>>> g = fib(6)

>>> (g

<generator obje ct fib at 0x1022ef948>
&

do_generator.py

E]

~

1 Y b G for Y s
W list a tuple a dict a seta str '
W generator” yield  generatofunctiorA
STy b G for W~ 9 lterable A
" Y a isinstance() © Wa Iterable ‘

>>> from collections import Iterable

>>> jsinstance([], Iterable)

True

>>> jsinstance({}, Iterable)

True

>>> jsinstance(‘abc’, Iterable)

True

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

119531


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

Python3 o) O  http://www.yeayee.com/

True
>>> sinstance(100, Iterable)
False
bP~ YD G for Ty next) # b

Noev™ | F Stoplteration W e
v VA

Y next() b NWe v y 7
lterator A
" Y a isinstance() o W @ Iterator ‘
>>> from collections import Iterator
>>> isinstance((x for x in range(10)), Iterator)
True
>>> isinstance([], Iterator)
False
>>> isinstance({}, Iterator)
False
>>> jsinstance(‘abc’, Iterator)
False

lterator © P list a dict a str Iterable ~ ¥ b

lterator A

list a dict a str lterable { lterator ~ Y & iter) B

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

True

>>> isinstance(iter(‘abc’), Iterator)

True

R~ w T w_ H list A dicta str b lterator |

120531
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4 Python Iterator W @ Iterator
Y next() P b W e T ¥
Stoplteration A"y @ A Va Lo v
b s ! "7 b next() & ] W
@ Y lterator Y7 W e

W A
lterator Ty W @ TNy A a
list b~ Un A
s+ b 6 for lterable ’
4+ b G next() P lterator T W @
l )
list a dict a str lterable P b  lterator ~ b

Y iter) P W @ Iterato r A
Python for b next() P oo

forxin[l, 2, 3, 4, 5]:
pass

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

121531
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# :
while True:
try:
# NWwav:
X = next(it)
except Stoplteration:
# [ Stoplteration ¥
break
a
do_iter.py

P Pythonp W oo 0 P
W W P Y K F Ne i1 K F
Ne ~ ¥V Hwu Ap
i "HA
P B vWe A 0 ~ dd Functional Programming
37y | e A
TS ~  Computef "~ Computé A
“ CPU vié D "Y1l N )
0 o~ Y~ A
0 Bt ¥ - ) A

122531
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~ C )
v Lisp A
P W - P
Q £ [ K O Waef 7 ” ) 2
- P NOH «b A H a I
6P p i b T [
b F “ 4 «b A
P W @ “°H P bud D~"s WaPf
© H WaeP
Python # L Ne A 6 Python'H a 1 ~ i
Pythonb P A
P s Higherorder functiod H Py a
wo T wow A
t "y P
Y Pythonp v P absQu?®” P YW

>>> abs(- 10)
10

123531
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p v 7 Q abs

>>> abs
<built -in function abs>

abs(-10) P - abs P A
P ooty v

>>> x = abs( - 10)

>>> X

10

P P v 1

>>>f = abs

>>> f

<built -in function abs>
‘P 3"y v T T4t Ty B A
Wal vWel ~ H T i QP
9 W

>>>f = abs

>>> f( - 10)

10

W T f 2 absP A abs() P
i 10 n A

P 3 i

124531
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H P .y B i B T 6 abs(
e® ~ n y ® abs 1~ e Y v
?
abs () ¢ . H 0

>>> abs = 10

>>> abs(- 10)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'int' object is not callable

abs 10 ~ abs(-10) P 3. 4abs af
b v P W @ 10
0 b HQ W B 3 1 A
abs® Python ¢ A
‘" G absP 3 H _ builtin__ T ° vy k
absT i 3 - __builtin__.abs=10 A
D~ p
Ty P P a i ° HWeP Y

def add(x, y, f):
return f(x) + f(y)

125531
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| add(-5,6,abs) ~ 0 X y f Nez -5 6 abs
Py 1Ty W'

Xx= -5

y==6

f=abs

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

return 11
d Wi

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

11
Q P - P a z P A
P buwa D77 P Y P P

A
map/reduce

Pythonp = map() reduce()® A

R Google MapReduce: Simplified Data
Processing on Large Clustérss map/reduce A
16  mapAmap(P Hed “~We P ~Wa Iterable ”
map P P W b [ | @'H ~ [

~

Iterator A

126531
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e D v N Wae P f(x)=x* eP b W e list[1,
2,3,4,56,7,89 ::7 Ty map( "
f(x)=x"

1 PythonQ ‘

>>> def f(x):
return x * x

>>>r=map(f, [1, 2,3,4,5,6,7,8, 9]
>>> [ist(r)
[1, 4,9, 16, 25, 36, 49, 64, 81]

map(P ~ e d - AP A G r wae
lterator ~ Iterator Lo list) @ |
¥ Wa listA
R w T b map)P =~ QW e 37y ¥ ‘
L=1]
fornin[l,2,3,4,5,6,7,8 , 9]
L.append(f(n))
print(L)

127/531
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Tyt o n " W A f(x)b list
Wae'H W @ |l i s, t o
Y~ map(b u P " H 0 cV ) b
Py I fx)=x* Ty K P " d
list Y v
>>> list(map(str, [1, 2, 3,4, 5, 6,7, 8, 9])
[1,'2",'3,'4",'5", "6, 7','8','9
7 W 9 A
P reduce Areduce Wae® b Wa | [x1,x2,x3,..]
AP (I o HaeO ~ reduce I NWe'H
A *

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

~

Wae | Y reduce

>>> from functools import reduce
>>> def add(x, y):
return x +y

>>> reduce(add, [1, 3, 5, 7, 9])
25

Y Pythonp # sum() } reduceA

p | [1,3,5,7,9] 1 13579 reduce Y

128531
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>>> from functools import reduce
>>> def fn(x, y):
return x* 10 +y

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

13579

@P® “p [ y sr 3 Wae |7
D v ~ 7 .. map() T YQF  str W int

P t

>>> from functools import reduce
>>> def fn(X, y):
return x* 10 +y

>>> def char2num(s):
return{'0: 0,'1:1,'2:2,'3:3,'4:4,'5"5,'6" 6,
7.7,'8" 8, '9" 9}s]

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

W @ str2int P ‘

from functools import reduce

def str2int(s):
def fn(x, y):
return x*10 +vy
def char2num(s):
return{0:0,'1:1,'2:2,'3:3,'4 "4,'5""5,'6" 6,
7.7,'8" 8, '9" 9}s]
return reduce(fn, map(char2num, s))

Y lambdaP W ) '

from functools import reduce

def char2num(s):

129531
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return{'0:0,'1":1,'2:2,'3"3,'4:4,'55,'6". 6, 7"
7,'8"8,'9" 9}[s]

def str2int(s):
return reduce(lambda x, y: x * 10 + y, map(char2num, s))

3 * X Python Lint) P T8/ n Y 0w e
y . LA s A
lambdaP . A
3
Z  map()P b " Q-
it Q A~ [adam' 'LISA','barT] N ¥ ' [Adam/,
'Lisa’, 'Bart'] ‘

# -*- coding: utf -8 -*-
def normalize(name):

pass
# :
L1 =[adam’, 'LISA', 'barT']
L2 = list(map(normalize, L1))

print(L2)
Python ¢t sum(B ~ y 1 Wa list - QW e prod()
P 7Y T Wea list # reduce() ‘

# -*- coding: utf -8 -*-
from functools import red uce

def prod(L):

130531
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pass

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

Z map reduce QW a str2float P y '123.456'

123.456

# -*- coding: utf -8 -*-
from functools import reduce

def str2float(s):

pass

print(‘str2float( \'123.456\") =, str2float('123.456"))
G q

do_map.py

do raluce.py

filter

Pythonp filter) ®# G LA

-

map() 3~ filter) 3 Ve P e A map(b
filter() b # W b 6 e@'H "~ v True

False _ G X "H A
o W listT- - E ~7 G 7Y HO

def is_odd(n):
returnn % 2 ==

131531
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list(filter(is_odd, [1, 2, 4, 5, 6, 9, 10, 15]))
# '[1,5,9, 15]

we LT y- - Y HO

def not_empty(s):
return s and s.strip()

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

<l
e

=
Y
>

filter() @ P G

[ fiter) 7 Wa Iterator = 3 W @ Lo
Y filter() - list) P

listA

filter

w L FC 2 Wae |
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15116,18, 19, 20, ...
o ! We 2 W
3,,5,.,7,,9,,11,,13,, 15,, 17,,19,, ...

O ¢ Wae 3 W - 3 1+ 3 O

5” 71’ 1 111’ 131! 1 177! 1911 e

132531
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0 ! Wa 5 5 1 5 O ‘
71111111113”’,17,’1911"'

b nwo Ty A

Python @ Y ® Wetl 3 l

def odd_iter():
n=1
while True:
n=n+2
yield n

def _not_divisible(n):
return lambda x: x % n>0

g b NWa '
def primes():
yield 2
it=_odd_iter() # A !
while True:
n = next(it) # ! W @
yield n
it = filter(_not_divisible(n), it) # !
@ A W @ 2 Y fiter) b 7
I A
G primes)3 Wa LYY Ve ¥
D t

133531
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# 4 1000y p
fornin  primes():
if n < 1000:

print(n)
else:
break

[ Iterator ! Y 17y Python fn r

- A

(@
«—
3

0 finr

-

b 12321 909A

z filter() ‘

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

def is_palindrome(n):

pass

# :
output = filter(is_palindrome, range(1, 1000))
print(list(output))

filter() b [We T ¥ ., ® H A ¢ fiter) 4

ey Y7 0 filter() R™ w

Qiz

do_filter.py

134531
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prime_numbers.py
sorted

3 T [ A a ® )

Ha H A I A" "
P Y H @ dict H
- - P F A  G6He'H
X Yy Y x<y ¢ -T Y x==y 0
W x>y~ ¢ T - b T T -
A
Pythonp sorted() P Ty list ‘
>>> sorted([36, 5, -12,9, -21))
[-21, -12, 5,9, 36]
soted) 2 3 VWe P - Ty Wa keyP
H o v ‘
>>> sorted([36, 5, -12,9, -21], key=abs)
5,9, -12, -21, 36]
key P b 6 list Wae'H::" key P
A A list key=abs list

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

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

135531
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sorted() P keys - i list
H
keys =>[5,9, 12, 21, 36]
=> E5| 9,I |1|2 -21, 36]
"P We % o
>>> sorted(['bob’, 'about’, 'Zoo', 'Credit’)
['Credit’, 'Zoo', 'about’, 'bob']
gV i v ASCI Y G 'Z<d
) yAY Q a |F A
oo F (o) A @
b 0 v T 77 " Wae keyf Y
Y Q 47 A Q H @ v
A y | Q° i Q" P A
1 sortedD ” keyP 47 (0) ‘

>>> sorted(['bob’, 'about’, 'Zoo', 'Credit], key=str.lower)
['about’, 'bob’, 'Credit’, 'Z00']

b * keyP T YD~ r@d  reverse=True

—_—Cc

>>> sorted(['bob’, 'about’, 'Zoo', 'Credit], key=str.lower,
reverse=True)
['Zoo', 'Credit’, 'bob’, ‘about’]
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sorted) 3 Wa P A sorted(

2 A

X N W tuple
L = [(Bob ', 75), (Adam’, 92), (Bart,, 66), (‘Lisa’, 88)]
sorted() :r 1 Ne# '

# -*- coding: utf -8 -*-
L = [('Bob', 75), (Adam’, 92), ('Bart’, 66), (‘'Lisa’, 88)]

def by _name(t):

pass

L2 = sorted(L, key=by name)
print(L2)

P L [v '
# -*- coding: utf -8 -*-

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

def by _score(t):
pass

L2 = 7?77

print(L2)

137531
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a

do_sorted.py

~

B Y TP buad - Y P by Vv

def calc_sum(*args):
ax=0
for nin args:
ax=ax+n
return ax

P b L a T P
HW " yvb - P

def lazy_sum(*args):
def sum():
ax=0
for nin args:
ax=ax+n
return ax
return sum

" lazy_sum() b

>>>f=lazy sum(d, 3,5, 7, 9)
>>> f

138531


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

Python3 o) O  http://www.yeayee.com/

<function lazy_sum.<locals>.sum at 0x101c6ed90>

P f '
>>> f()
25
e® T~ "1 P lazysumTi g =3P sun §f° P
P sum Y P lazy_sum @ T~ lazy_sum
P sum~ T a i G P Wi
Closuré o z A
P W 1 lazy sum() ~ W W @
P " 40" a
>>>fl = lazy_sum(1, 3, 5, 7, 9)
>>> 2 = lazy_sum(l, 3, 5, 7, 9)
>>> f1==f2
False
f1) 20 £ b A
[ = i yp c? l args’ Y we P
wWeP TP i P D
y b A
3 Wa ) Ld - ) [
2 () A Waevo
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def count():
fs =1]
foriin range(l, 4):
def f():
return i*i
fs.a ppend(f)
return fs

f1, f2, 3 = count()

b T ) = JVWa
3a P VA
r~ " f10~ 20  f3()
>>> f1()
9
>>> 2()
9
>>> 3()
9
N 9 G P 1
[ 3a P oo T
W 9A
’ W ' P b
wi T, i A
W i HW
a i Eov® i
P a vbi

def count():
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def ()):

def g():

return j*j

return g
fs =1]
foriin range(l, 4):

fs.append(f(i)) # (i) 1 ) [ }\/ D™ ()
return fs

!P t

>>> f1, f2, 3 = count()

>>> f1()
1
>>> f2()
4
>>> f3()
9
0 ~ 7 #  lambdaP 0 A
WeP "y W @ 37y WeP A
VeP B - P Tb Kv
W T A
z

return func.py

\ P

141531
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PythonT~ \ £ L3, A Y map(P w o’

-

fx)=x* ©~ = ygWwe fx) P Y D~y P

>>> list(map(lambda x: x * x, [1, 2, 3, 4, 5, 6, 7, 8, 9]))
[1, 4,9, 16, 25, 36, 49, 64, 81]

~

Y V£ lambdax: x*x 3t ’

def f(x):
return X * x

lambda YV P T o | X P a A

\ P @ L° 7 W @ b Qretun” v
A
\ P @ vy P b P A
vV 3 Wef "3 Yy VP v Wael ~ P#
T P

>>> f = lambda x: x * x

>>> f

<function <lamb da> at 0x101c6ef28>
>>> f(5)

25

def build(x, y):
return lambda: x *x +y *y

142531
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Python |\ £ R A "N vya V P
A

cP 3 Ve Y fF P Y v T 7 y”

i 3 P A

>>> def now():
print('2015 -3-25))

>>>f = now
>>> f()
2015 3-25

P We_name__ ~ y [P

>>>Now.__name__

‘now'
>>>f. name__
‘now'
T X d now()P wo ) g |'f "
5 “Pib k  now(P H” 0 "
¥ W Y Hu 3 Decoratof A
* decorator W @ £ P A Yy H W
@ 4 decoratsr = Y y§ W'

def log(func):
def wrapper(*args, **kw):
print(‘call %s():' % func.__name_ )
return func(*args, **kw)
return wrapper
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= -~

log" Wa decorator ¥ T WeP Dbud

WeP A v ST Python @ =~  decorator G P

@log
def now():
print('2015 -3-25")

-

now)P ~ b, w now()P W now()® |'f

N W

>>> now()
call now():
2015 3-25

@log [ now()P H G v o2

now = log(now)

G log() W @ decorator wWefP -~ Yy | now()P
T o7 nowt v P 7 G now()
P 7 A log) T wrapper() P A
wrapper() ® a H (*args, **kw) = © wrapper() ® " Y
i kK« A wrapper0® P O A TP
I P A
decorator D~ qg ~ Qv ae decorator
P " QF v A y log ‘

def log(text):

144531



Python3 o) O  http://www.yeayee.com/

def decorator(func):
def wrapper(*args, **kw):
print('%s %s():' % (text, func.__name__))
return func(*args, **kw)
return wrapper
return decorator

@ 3 decorator '

@log(‘execute’)
def now():
print('2015 -3-25")

01'

>>> now()
execute now():
2015 3-25

H decorator 7 3 '

>>> now = log('execute’)(now)

T 27 ® log(‘execute’) decorator
S ~ P " a nowP v wrapper P
A
Y:'* H  decorator H “p WA oy
wP 3 - __name__ P a decorator H
A 1 _name__ L[ 4 now'{ = 'wrapper' "

>>>nNow.__name___
‘wrapper
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Y @ wrapper()® 'wrapper' ~ Y /I o
__name__ L[ wrapperg® T~ 1t~ "~ w P
0 wF A
b Q wrapper.__name__ =func.__name__ 0~ Pythonp
functools.wraps eHh © Y Ve decorator Q
7k

import functools

def log(func):
@functools.wraps(func)
def wrapper(*args, **kw):
prin t('call %s():" % func.__name_ )
return func(*args, **kw)
return wrapper

a decoratdr

import functools

def log(text):
def decorator(func):
@functools.wraps(func)
def wrapper(*args, **kw):
print('%s %s():' %  (text, func.__name_))
return func(*args, **kw)
return wrapper
return decorator

import functools ~  functools A R A -
7 0 H wrapper() |'f ¥:': @functools.wraps(func) 47 A

146531
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~ OOF T~ decorator w A OOP
) Python =, OOP
decorator ~ C decoratoA Python decorator Y
£ < A
decorator Y B w ~ oy Y
B A
QW @ decorator i F N ¥ 'begin call 'end
call A

P Wi Q% W e @og decorator a,

@log
def f():
pass

—_—

@log(‘execute’)
def f():
pass

a
decorator.py

ZP
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Python functools L 2y
Partial functiofi A - Ze
A
P« R™ v [
P A ze 3" YA
int) & Y i W -
w Lo

>>> int('12345")

12345
P int() P L base
"YAN L |
>>> int('12345', base=8)
5349
>>> int('12345', 16)
74565
X oL v
¢ ~ v [T Y yWa int
def int2(x, base=2):
return int(x, base)
T oL B '

>>> int2('1000000')
64
>>> int2('1010101)
85

148531
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w I TWa

Z P

H': ZP bW

a v Y
W Aenr I
b~ Y int) #
v 4 10A D ~ pased
D ™ int(x,base=2)
B - base=2D

v
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(@7

Python3

functools.partial " le WezP b d

g int2) ~ " Y a W 0 - Wa P int2'

>>> import functools

>>> int2 = functools.partial(i nt, base=2)
>>> int2("1000000")

64

>>> int2('1010101")

85

Yo functools.partial b

5~ 3 v~ T W @ = @ P

[ int2 & ° based vy 2

pP3" y P D~{ 1y

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

T e ZP ” S ¢ P a*args **kw 3@

int2 = functools.partial(int, base=2)
3 int()P 7 0 basé 3 '

int2('10010")

kw = { 'base": 2}
int('10010', **kw)

149531



Python3 o) O  http://www.yeayee.com/

max2 = functools.partial(max, 10)
't @ 10bwrargs W Ne T ow | © 3 '

max2(5, 6, 7)

args = (10, 5, 6, 7)

max(*args)
W 10A
g a @ i “ a functools.partial = Y <
W @ P e P Y 5P N ~
1A
a
do_patrtial.py
0 T 0 Q - We b 9
W - b A

150531
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w3 Q o o7 P N "Nez [b p
4 b n .
0 A  PythonT” We .py ® H4yWe ~ Module A
2 .
10 " AT © Q9 b
A We Q - Ty ir A Q
R™ 3 i * 7~ Pythonp
A
a Y P i I A B i N
Y Nz b T T Q " b
whi T I A 3 v b Lp P I A
Python b P A
R 3 [~ b . Q HW, 43 @
I~ Pythoni ~ = w " PackageA
€@ ~ Wa abc.py ) W @ 8 abc T Wa xyz.py
1) W @ 8 Xyz A
T X 'l abc xyz Ha@ LiT I V" G
TR ’ ool A W @ v
mycompany I7L '
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e 00 untitled — mycompany UNREGISTERED ™
FOLDERS

mycompany
__init__.py
abc.py
KYZ.py

Line 1, Column 1

Ty U7 " o bbE._NC bwhb #
I A " abc.py I v mycompany.abc 3 xyz.py

T 3 mycompany.xyA

Toowae’ N v Wa _init__.py P @ b
* 17 Python @ b Wae A
_init_.py Y p~ 37 y Pythonqn ~ w _init__.py
W @ i mycompary
7Ty ” A z

152531
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8 00 Sublime Text 2 — mycompab$REGISTERED ™
FOLDERS

¥ mycompany

¥ web
__init__.py
utils.py
WA Y

__init__.py

abc.py
utils.py
KYZ. Oy

D www.py mycompany.web.www, @ D utils.py

No# mycompany.utils  mycompany.web.utilsA

o T b Python I AP
v  SYS ) b~ W sys.py 0
~ sys A
mycompany.weB W @ i} ¥ py A
Python p = Y7 -
"y ta A

153531
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TY P sys yo”  QWa hello ‘
#!/usr/bin/env python3
# -*- coding: utf -8 -*-
'atest module’
__author__ ='Michae | Liao'
import sys
def test():
args = sys.argv
if len(args)==1.:
print("Hello, world!")
elif len(args)==2:
print('Hello, %s!" % args[1])
else:
print(‘Too many arguments!’)
if _name__==" main__"
test()
1 2 % 1 Y @ hellopy
Unix/Linux/Mag - T2 py b a %0 UTF-8
4 W @ e T K A W @
y Y ’
6 a _ author 1 b Q A E Z
Y aAn ’
st Python %0 D v 3"yn - bQ p
- %oWHU A
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0 NeA
R~ [ 7 a sys W " ‘
import sys
~ sys ' " 1 Sys 2 sys el
Y sys w A
sys Wa argvi list Oz D a A argv
WeH ™ ww Waad py b I
python3 hello.py sys.argv [hello.py] '
python3 hello.py Michael sys.argv [hello.py',
‘Michael] A
) [ H 9
if _name__==" main__"
test()
| ) hello p ~ Python W@ i
__hame__ 4 __main__ iT ” hello T oo
- - if Y Ve D W
3 E] o A
"oy D) hello.py ‘

$ python3 hello.py

155531
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Hello, world!
$ python hello.py Michael
Hello, Michael!

-

Python™ ¢ P " hello

$ python3

Python 3.4.3 (v3.4.3:9b73f1c3e601, Feb 23 2015, 02:52:03)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "help”, "copyright"”, "credits” or "license" for more information.
>>> import hello

>>>

-7 N Hello, word! ~ Y test) B A
hello.test() N N % Hello, word! °
>>> hello.test()
Hello, world!
b
W @ T 1 v y B [ B i
| £ a = £ i | p a A
PythonT~ _|F A
P i E ~ public’” "y “ * abc
x123 Pl
3 XXX i [ TP -
__author_~ __name__ T~ hello H
37 vy T _doc_ 1 I W b i

156531
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3 XXX XXX P I ‘E T privaté T b
i _abc __abc ’
H Y 'l ~ privateP T b o) b b o
W Python W "y n L private
B (R B 3 3t b privatef T A
privatef T b =3 v N . H . o
def _private_1(name):
return 'Hello, %s' % name
def _private_2(name):
return 'Hi, %s' % name
def greeting(name):
if len(name) > 3:
return _private_1(name)
else:
return _private_2(n ame)
dl ‘E  greeting) P P privatef
" ) greeting) # b P privateP 7
3 W 0 T4
b P n H privaté 7 g
H ¥ publicA
PythonT - - ’ i pip A

157531
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R a Mac Linux pip @ Y VA

) a Windows @ PythonW b - G

v pip  Add python.exe to Path A

D o I pip” Windows [ o

Y v pipA

Mac Linux's ~ Python3.x  Python 2.X

pip D pip3A

7 d Wa 377 0 d Python Imaging Library
Pythonl/, E T A CPL | [ Python
2.7 F " * 6 PIL Pillow 0

TF Python 3
W R w  Python pypi.python.org Y

We 2 @ Ty pypi.:

7 Pillow s Pillow } Pillow D) ‘
pip install Pillow

I71 ~ " ya PilowzA
3 Pillow i A B ‘

>>> from PIL import Image
>>>im = Image.open('test.png’)
>>> print(im.format, im.size, im.mode)

158531
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https://pypi.python.org/
https://pypi.python.org/pypi/Pillow/
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PNG (400, 300) RGB
>>> im.thumbnail((200, 100))
>>> im.save('thumb.jpg’, 'JPEG")

__
-
32>

MySQL

G NumPy ° numpy G

>

" v Weae ~ Pythonw

>>> import mymodule
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ImportError: No module named mymodule

' 11” Python W L

n -~

52>
35>

Sys

>>> import sys
>>> sys.path

[",

mysgk connector - python

i Jinja2”

N

-PY

Q)
-o-.

path i T°

ILibrary/Frameworks/Pyt hon.framework/Versions/3.4/lib/python34.zip’,
'[Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4',
'ILibrary/Frameworks/Python.framework/Versions/3.4/lib/python3.4/plat

- darwin’,

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

dynload',

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

- packages']

159531
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W k  sys.path” s

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

- ~

k ~ A
H i PYTHONPATH i b w *
v [ TA b Path 1 s A 7
VA “ Python bi A

0 0 Objed Oriented Programmiig OOP W
AOOP by 1 "H Wa Y
b P A
uw ) AW P
Av > - P ®New P °
‘ P ® - P v A
W ) Q@
Ty i 0 v * -
W N @ H D A
PythonT ~ Y v 37 y H A
H T Class A

160531
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1Yy Wa?® ' b H A

Y Wae dict '

std1l = { 'name’: 'Michael’, 'score": 98 }
std2 = { 'name’: 'Bob’, 'score": 81 }

~

y ® - J '

def print_score(std ):
print('%s: %s' % (std['name’], std['score"))

T b
“ Student uWae B} name
score  H @ "~ Property A {0 e A
= % a i N O W@ print_score
JEF A
class Student(object):
def __init_ (se If, name, score):
self.name = name
self.score = score
def print_score(self):
print('%s: %s' % (self.name, self.score))
0 3 TP T 0 Hwu

~ Method A 0OF "‘E

bart = Student('Bart Simpson’, 59)
lisa = Student( 'Lisa Simpson', 87)
bart.print_score()

161531
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lisa.print_score()

C T ) Y T Class
D" |nstancé A Class W “
nm" 4y Clas® 0 Student @ } b~ Instancé 1
Weal r Student “ Bart Simpson Lisa Simpson H @ {
r Studenf
Y- F Class Class< Instancé
1 P * 4y Wae Class 1
b A
a ] W A
D
" Class b " |nstancé ~
) Student ~ D - ¥ Wae e
Ly i 0 Q@ T p N B b A
Y Student w o~ PythonT~ H class ~ ‘

class Student(o bject):
pass

162531
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class “ v Student’ Q YT
(object) ~ [ @ |7; - 1
P - )  a  object
W A
H % Student " Y Student < ¥ Student DY o
° +() '

>>> bart = Student()

>>> bart

< __main__.Student object at 0x10a67a 590>
>>> Student

<class' main__.Student>

Ty [TT  bart W @ Student 0 0x10a67a590
o * @ object bW ~  Student t We A
Y We ©T ) i D bart W @ name
>>> part.name = 'Bart Simpson'
>>> bart.name
'‘Bart Simpson'
c v b - Ty - o R W
oy L o " A HW e _init__

= D R name score

class Student(object):

def __init_ (self, name, score):
self.name = name

163531
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self.score = score

[ _init__ e d self ~ - D -
_init__ b~ Ty N [ self™ w self
- D A
v __init__ - 0 R® b D~ a 3
D~ b init y a P self b D~ Python
W oy{ D
>>> part = Student('Bart Simpson', 59)
>>> part.name
'‘Bart Simpson'
>>> part.score
59
g ) T § B 727 W b ~ Weaea
b self©  f 7 b D a A H o
P HM £ Vv =& Ty a a 1
a a’ a 7 a A
W e A :: Student T~
@ © \ name score A 17y P
* v W ae '

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

>>> print_score(bart)
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Bart Simpson: 59

p Sudent D

C P Y Student ) H

Student I H W

class Student(object):
def __init_ (self, name, score):
self.name = name

self.score = score

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

HWae v Wad self  ~ 17 P W A

W @ "7 o[ 3t Y xself b DT

>>> bart.print_score()
Bart Simpson: 59

-

W " C Student = 7 - b
¥ name score’ v 7 Student ) y -
A 0 7 TP db )
A
3 W " Y  Student ¥ 7 get_grade

class Student(object):
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def get_grade(self):
if self.score >= 90:
return ‘A’
elif self.score >= 60:
return 'B'
else:
retu rn 'C'

~ get_grade Y o {

>>> bart.get_grade()
ICI

b =~ Python™H o

pa—

GH@ ©°T1 °~ " W @ b

b t

>>> part = Student('Bart Simpson', 59)
>>> |isa = Student('Lisa Simpson', 87)
>>> part.age = 8

>>> bart.age

166531
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8
>>> |isa.age
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no at

&

student.py

Classp ~ "y

o
C
C

P~ r | Student y

@ P nama score

>>> part = Student('Bart Simpson’, 98)
>>> bart.score

98

>>> bart.score = 59

>>> bart.score

59

P b Y

- PythonT~ ©° 1

private = 7 p Y

W
class Student(object):

def __init_ (self, name, sco

self.__name = name
self.__score = score

re):

167531

b N VR

tribute 'age’

>

€l

Student
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def print_score(self):
print('%s: %s' % (self.__name, self.__score))
G 0 Y Hi oo [
o{ . _name ©°T . score 3’
>>> bart = Student('Bart Simpson', 98)
>>> part._ _name
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no attribute ' __name’

p 0 O name score HW "~ Yy Student w

get_name get_score

class Student(obje ct):
def get_name(self):
return self.__name

def get_score(self):
return self.__score

—_—

"H n k score HW ~ y'P Student v

set_score

class Student(object):

def set_score(self, score):
self.__score =sc ore
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A3 v T I® bart.score=59 3" Y k v, H
4 ¥ « Ty & A 7 @
~ a t
class Student(object):
def set_score(self, score):
if 0 <= score <= 100:
self.__score = score
else:
raise ValueError('bad  score’)
) PythonT ™~ 1 3 xxx__ 3 Yi N7
O fF VYT N T i Ty
b privatel Y b __name_a _ score__ i
A
" R Aaw [YWelW7 o _name
o oy " - E oA
i N "N Y T Y
i ° b OA
i N7 o { b W b i 3b A
b __name 4 Python __namé U
_Student__name Y~ Y _Student__name __namé

>>> part._Student__name
'‘Bart Simpson'
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p A b H ~ ub Python Ty
__hame b i A
* Python Kv L =& H W ®n A

a
protected_student.py

OOP T I gWeclass R YL @
class -~ class u " Subclass - class u

3 Base class Super class A

T QuWae 4 Animal class Wae run( Ty

4 t

class Animal(object):
def run(self):
print(Animal is running...")

" Q Dog Cat ' Y L Animal ‘

class Dog(Animal):
pass

class Cat(Animal):
pass

G Dog “  Animal G Animal “ Dog

~

Acat Dog 3 A

170531
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H i ¥ n w A
Animial 2 run() Ny “ Dog Catb u . HHS
” } v run()

dog = Dog()

dog.run()

cat = Cat()

cat.run()

I7lr

Animal is running...
Animal is running...

o~ E

37y v W - Dog °
class Dog(Animal):
def run(self):
print('Dog is running...")
def eat(self):
print(Eating meat...")
H @ o AW An [ =7 Dog
Cal 'l run() R~ Animalisrunning...
A No# Dog is running... Cat is running... )

Dog Cat N

class Dog(Animal):

def run(self):
print('Dog is runn  ing...")

class Cat(Animal):

171531



>>> jsinstance(a, list)
True

>>> isinstance(b, Animal)
True

>>> jsinstance(c, Dog)
True

aa ba c

>>> jsinstance(c, Animal)

list @ Animala Dog 3

172531
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def run(self):
print('Cat is running...")
'P - |7l.
Dog is running...
Cat is running...
run() N - run()
run()” 9 R” U run() A il
| ¥ 3 W@ ' A
H TN ® Pb W A '
We class R~ H W A 1 ¥y
Python “ stra lista dict HH
a=list() # a list
b = Animal() # b Animal
c=Dog() #c Dog
o Wal @ " Y isinstance() o
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True
cb Dog c Animal_
b n ) ) W Dog [ Animal " )
1 =« JWae Dog b ¢c T 1 YW Dog TP oc
3  Animal3  Dog Animal W
Y- T Wae © @ "

>>> b = Animal()
>>> isinstance(b, Dog)
False

~

Dog Y Animal P Animalb” Y DodA

N 1| P QWae P ° Q P

<l
e

Animal i

def run_twice(animal):
animal.run()
animal.run()

"1 D7 Animal b7 run_twice() N F

>>> run_twice(Animal())
Animal is running...
Aninal is running...

1 D™ Dog D7 run_twice() NFS

>>> run_twice(Dog())
Dog is running...

173531
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Dog is running...
N1 D7 Cat D7 run_twice() N ES

>>> run_twice(Cat())
Cat is running...
Cat is running...

P N 1P Yy Wae Tortoise

-

3¢ Animal

class Tortoise( Animal):
def run(self):
print(‘Tortoise is running slowly...")

" run_twice() -~ P 7 Tortoise b

>>> run_twice(Tortoise())
Tortoise is running slowly...
Tortoise is running slowly...

ARWLD W @ Animal b run_twice() AK v k ~
't Ky W Animalb w & P " yvybuk
T G A
) dl D ™ Do@ Cata Tortoise € & 1 7
Animal " Y3~ W DogiCati Tortoise é é Animal
) V Animal b4" A G Animal run()
) © DT K Y7 Animal Ty T
run() ‘

174531
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GWal "7 Animal ) ®
Ty run() N run() b
Animala Do@ Cat Tortoise i} ®
_ zZ' 7 b ~ 1
W Animal 7 G run() Q b A
o v A i o g
N Animal
k b k w  Animal run_twice) B A
TYWOW /N C [ aP[H
T A kv T Y [ object v
EW p A ! ‘
( object )
( Animal ) ( Plant )

/\ 7\
[ Tree ) (Flower)

7\

Shepherd Husky

179531
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VS
G oo Java : D ™  Animal ¢ D7
Animal ) o run() A
G Python ) T 1 bW D ™  Animal A
" 7 G D~ W@ run() RV
class Timer(object):
def run(self):
print('Start...")
B g 0 b H r T Wa
7 A E - E 0o Y A A
Python fifd i &e obl§j ect i A ) -
W e read() ) ip Ar ~ Yo7 read()
wifdi&e DbjRctA & Afdli &e "obj ecti
ARbW D~ ) T YD T Ky 3 read()
A
Ty w v b A~
7 37y b QA

g

o
nﬁ
>

Qiz

176531
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animals.py

Cac
XL

W "N oo T g type() P

Y type() o

>>> type(123)

<class 'int">

>>> type('str’)

<class 'str'>

>>> type(None)
<type(None) ' NoneType'>

Watl P 37 Y type() »

>>> type(abs)

<class 'builtin_function_or_method'>
>>> type(a)

<class' main__.Animal>

P type() ® . H ) Class A
1 if 2 To Hal type

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

>>> type(123)==int

True

>>> type(‘abc’)==type('123")
True

177531
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>>> type(‘abc'’)==str

True

>>> type(‘abc’)==type(123)

False

o Ty Qint” str ~ P © Wae

P HW "~ vya types T H ‘

>>> import types
>>> def fn():
pass

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

True

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

True

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

True

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

a isinstance()

G class v Y a  type() b BA

~

Y a8  isinstance() P A

-

object -> Animal -> Dog -> Husky
H~ isinstance() ~ Y 1" Wa
3 t

>>> a = Animal()
>>> d = Dog()
>>> h = Husky()

178531
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>>> isinstance(h, Husky)
True

Yy ont Husky A
P

>>> isinstance(h, Dog)

True
h Husky ~ P 6 Husky € Dog ) R
h3 Dog A 2 “ isinstance() oo W @

~

B G A

MY H h Animal ‘

>>> sinstance(h, Animal)
True

- Dog d3  Animal ‘

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

P~ db  Husky ‘

>>> isinstance(d, Husky)
False

type() o 37 Y isinstance() o

>>> jsinstan ce('a’, str)
True
>>> jsinstance(123, int)

179531



Python3 o) O  http://www.yeayee.com/
True
>>> jsinstance(b'a’, bytes)
True
FT Yo Wal ’ T W - /)
Y list tuplé
>>> jsinstance([1, 2, 3], (list, tuple))
True
>>> jsinstance((1, 2, 3), (list, tuple))
True
a dir()
W @ T vya dir)®
Wae y list ) W a str ‘
>>> dir('ABC)
[ add_',' class ' ' contains_' ' delattr ' ' dir_ ',
' doc_',' eq_ ' ' format_',' ge ' ' qgetattribute ',
' _getitem_',' getnewargs_',' gt ''' hash_'' init ' ,
dter_ ' e ' len ' It ' mod__ . mul_
''ne_'' new__ "' reduce_',' reduce ex_',' repr_ '
' rmod__ "' rmul_'' setattr ' ' sizeof /' str '
' _subclasshook ', 'capitalize’, 'casefold’, 'center’, 'coun t',

‘encode’, 'endswith’, '‘expandtabs’, 'find’, ‘format’, ‘format_map’,
'index’, 'isalnum’, 'isalpha’, 'isdecimal’, 'isdigit’, 'isidentifier’,
'islower’,'isnumeric', isprintable’, 'isspace’, 'istitle’, 'isupper’,
join','ljust’,'lower",'Istrip’,'make trans','partition’,'replace’,
'rfind’, 'rindex’, 'rjust’, ‘rpartition’, ‘rsplit’, 'rstrip', 'split’,

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

‘'upper’, 'zfill']

3 XXX PythonT ) _len

A PythonT"~ R len() P 0 W e

180531
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v len) 8 p t _len_ 0
N 7 B E
>>> |len('ABC")
3
>>>'ABC'. _len_ ()
3
1 Q - 3 len(myObj) - QWa len ()

>>> class MyDog(object):
def __len__ (self):
return 100

>>> dog = MyDog()
>>> |en (dog)
100

(V)

v 7 lower() Q v

>>>'ABC'.lower()
‘abc'

| F b T getattr() a setattr() Y 1

hasattr() ~ ooy bWa '

>>> class MyObject(object):
def __init__ (self):
selfx=9
def power(self):
return s elf.x * self.x

>>> obj = MyObject()

181531
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>>> hasattr(obj, 'X') # X'

True

>>> 0bj.x

9

>>> hasattr(obj, 'y') # Y

False

>>> getattr(obj, 'y', 19) # W @ y'
>>> hasattr(obj, 'y') # Y

True

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

19

>>>objy# 0 'y'
19

Ca«

0 b @ ¥ AttributeError '

174
™~ 1

>>> getattr(obj, 'z') # 0
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'MyObject' object has no attribute 'z’

~

YD~ Wa defaulta ~ b v A
>>> getattr(obj, 'z, 404) # 0 'z~ b - v 404
404
37y '
>>> hasattr(obj, 'power’) # '‘power’
True
>>> getattr(obj, 'power’) # 0 'power’

<bound method MyObject.power of <__main__.MyObject object at
0x10077a6a0>>

>>> fn = getattr(obj, 'power') # 0 'power’ v ([T fn
>>> fn # fn obj.power

<bound method MyObject.power of <__main__.MyObject object at
0x10077a6a0>>

>>> fn() # fn() b obj.power() W

81

182531
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o) W P 7 1 Y K Wa Python =

[T p A 7 b H R”

sum = obj.x + obj.y

b Q
sum = getattr(obj, 'x’) + getattr(obj, 'y")
W @ o A

def readlmage(fp):
if hasattr(fp, 'read’):
return readData(fp)
return None

X | t o T 0 E 1 & o fp

- - —— -

read 0 W @ b 0

O A hasattr() 3Ry A

i Pythan } T N read()

Qiz

get_type.py
attrs.py

183531
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D
G Python - - - 0~y K A
D I self 1
class Student(object):
def __init_ (self, name):
self.name = name
s = Student('Bob’)
s.score =90
P Student W @ Ty classT
H ) ) Student ‘
class Student(object):
name = 'Student’
N1 guWa B (} TP o
Y [ A Wi
>>> class Student(object):
name = 'Student’
>>>g = Student) # = b s
>>>print(s.name)# N name ° y 0 name -~ Y w
class name
Student
>>> print(Student.name) # 2 name
Student
>>> s.name = 'Michael' # D name
>>>print(s.name)# G P nao ) Ty
name
Michael

-

>>> print(Student.name) # P Student.name Y
Student

184531
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>>> del s.name # - o name
>>> print(s.name)# P snamé G ©° npame [~
name F o
Student
C o Ty EF (0) RV’ b D
a oo D “p
A - o " Pa - [ A
3 7 T 3@ A

PythonT ~ H onQF w A

0w a L aH A

a slots

.y I yauWa class « =Wa class P
' ) Y P K v ” - /\Cb
H class

class Student(object):
pass

>>> g = Student()

>>> s name = '‘Michael' # ~ D W @
>>> print(s.name)
Michael

Ty D W e ‘

185531
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>>> def set_age(self, age): # HWaePfP bDuw ©
self.age = age

>>> from types import MethodType

>>> g.set_age = MethodType(set_age, s) # D W @

>>> g.set_age(25) # D

>>> s.age #

25

P Wa ©° T3 Wae P b Db ‘
>>> g2 = Student() # = D

>>> s2.set_age(25) #
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no attribute 'set_age'

-

Y D "y class

>>> def set_score(self, score):
self.score = score

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

class

>>> g.set_score(100)
>>> s.score

100

>>> g2.set_score(99)
>>> s2.score

99
7 A set_score Ty H classT™ P~
"H d T classv:: w
T A
a _ sSlots

186531
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P | L o HW 7 "H Student
D ¥ name age A
wa [ L * Python'H H class R° HWe
_slots_ T L class » ¥ ‘
class Student(object):
__slots___ = ('name’, 'age’) # tuple 4y 'H
. | .
>>>s = Student() # = b
>>> s.name = 'Michael' # '‘name’
>>>s.age=25# ‘age’
>>> g.score = 99 # 'score’

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Student’ object has no attribute 'score’

G 'score' [ _slots__ T~ Y b score
score [ AttributeError A
a _ slots__ " _slots__ H , 'f b b 7
b b ‘

>>> class GraduateStudent(Student):
pass

>>> g = GraduateStudent()
>>> g.score = 9999

T3 4y __slots_~

~

__slots__ %:': __slots__ A

187/531
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a
use_slots.py

8  @property

) " P2 Q yOp
W a - Ty B
s = Student()
s.score = 9999
b Aw =z L score Ty W @ set score()
P W @ get_score() 0 i © set_score()

~ v
t

. Y &
class Student(object):

def get_score(self):
return self._score

def set_score(self, value):
if not isinstance(value, int):
raise ValueError('score must be an integer!’)
if value < O or value > 100:
raise ValueError('score must between 0 ~ 100!")
self._score = value

- K Student ©o b~ b score

Ry

>>> s = Student()

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

60

>>> g.set_score(9999)

188531
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Traceback (most recent call last):

ValueError: score must between 0 ~ 100!

P i - H Y A
a “T°7y 3 i |
G Python - Al .
decoratof” y ® * #rw . G -
W b A Pythonp @property W @

class Student(object):

@poperty
def score(self):

return self._score

@score.setter
def score(self, value):
if not isinstance(value, int):
raise ValueError('score must be an integer!’)
if value < 0 or value > 100:
raise Va lueError('score must between 0 ~ 100!)
self._score = value

@property I N va A Wae getter i

Yo7 ¥:': @property Y 3 ©  @property 1 -
3 WG @score.setter” W @ setter i v©
G 7 Wa” b

>>> g = Student()
>>> g.score = 60 # OK ~ . W s.set_score(60)
>>> g.score # OK™ .4 s.get_score()

189531
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60
>>> s.score = 9999
Traceback (most recent call last):

ValueError: score must between 0 ~ 100!

.;U|
C

[ @ @property 'l D b

~ o

>

getter setter

~ o

Y H7 7 H getter b y setter W @

class Student(object):

@property
def birth(self):

return self._birth
@birth.setter

def birth(self, value):
self._birth = value

@property
def age(self):
return 2015 - self._birth

bith =~ Q ) age W a7 4 oage Y

birth E F A

@property HT Y QF A

190531
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Z @property W @ Screen ¥:': width  height “YiI Wa

7 resolution *

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

class Screen(object):

pass

# test:

s = Screen()

s.width = 1024

s.height = 768

print(s.resolution)

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

&

use_property.py

W ] Animal T X 1 yma4 -

17 Dog-
1 Bat- '

1 Parrot-

1 Ostrich- A

191531
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( Animal j

/N
( Mamma ) (  Bird )

SN\ N\
(000 )(eat )((parer ) (osin)

p ! 0 N 0 - I ¥

( Animal j
N

( Runnable J ( Flyable j

SN N
(o0 ) (ostien ) (parer )( et )
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( Animal J

/N
( Mammal ) ( Bird )

NN
( Mjun j( MTy )( BFlun )( Bily j

( Dog j( Bat )(Ostrich)( Parrot j

class Animal(object):

pass

# ;

class Mammal(Animal):
pass

class Bi rd(Animal):
pass

#N
class Dog(Mammal):

193531
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pass

class Bat(Mammal):
pass

class Parrot(Bird):
pass

class Ostrich(Bird):
pass

7 d “  P%:: Runnable Flyable w = =7 ® H

Runnable Flyable

class Runnable(object):
def run(self):
print(‘'Running...")

class Flyable(object):
def fly(self):

print(‘'Flying...")

- -

G Runnablew W @ Runnable ? Dog

class Dog(Mammal, Runnable):
pass

G Flyable W W @ Flyable™ P Bat

class Bat(Mammal, Flyable):

pass
e Y @ w A
MixIn
v v " h 1 W M~ o ~ Ostrich
BirdAp ~ i~ 0 wo T Ty

194531
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- Ostrich = Bird ~ P RunnableA
H4 MixInA
UV ¥ T Runnable Flyable 4 RunnableMixIn
FlyableMixin A 3 ~a "~ Y g ¥ } CarnivorousMixIn
B HerbivoresMixin ~ Q" 3 @ MixIn'

class Dog(Mammal, RunnableMixIn, CarnivorousMixIn):

pass
MixIn W @ v ew - R”
N . @ MixIn w ~ b

T A

Python 3a = Mixlnkeae® ~Python 3 TCPServer

UDPServer H F- Foae a

i H, ForkingMixIn ThreadingMixin  t A
o T Y e ¥, F A
Y Qe TCP F° § W

class MyTCPServer(TCPServer, ForkingMixIn):
pass

QW e UDP F° y W

class MyUDPServer(UDPServer, ThreadingMixIn):
pass

~

) We \ Y QWa CoroutineMixin®

195531
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class MyTCP8&rver(TCPServer, CoroutineMixIn):

pass
W b T 7 . b
w T Ty ¥ A
G Python'H g v  MixIn W A
7 "H ¥ W ~ Javd b g Mixin A
[ 3 slots Coxxx_ 1 g v
PythonT A
__slots_ 1 H 3 _len_( N3 W
classb G len) 2 A
H ~ Python classT 2 "y
oy LA
__str
N"® HYWae Student =~ YWa ©°°

>>> class Student(object):
def __init__ (self, name):
self.name = name

>>> print(Student('Michael’))

196531
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<__main__.Student object at 0x10 9afb190>

N W < main__.Student object at 0x109afb190> =~ b A

H ~ 7 H __str_() W @

>>> class Student(object):
def __init__(self, name):
self.name = name
def __str_ (self):
return 'Student object (name: %s)" % self.name

>>> print(Student('Michael'))
Student object (name: Michael)

N F N F oop A

>>> s = Student('Michael’)
>>> S

< __main__.Student object at 0x109afb310>

Y [ b str () _repr_ () H
v # str__ () [ y  _repr_( 0
[ vy 3 Crepr_ () F A
_W P ygWa _repr_( Ap _str_ () _repr_(0A9
W N Y~ Q@ é Q

class Student(object):
def __init__ (self, name):

197531
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self.name = name
def _str_ (self):
return 'Student object (name=%s)' % self.name

_repr__=__str__
__iter__
W @ G for...in . 3 list tuple
Wa iter () i Wae 9 N ~ Python for
vb 0 __next_ () [ Noaev”
[ [ Stoplteration F A
Y Lwo” QWwe Fb " vyb ¢ for '

class Fib(object):
def __init_ (self):
self.a, selfb=0,1# A Ha aob

def _iter__ (self):
return self # D 0

def __next_ (self):
self.a, self.b = self.b, self.a + self.b #
if self. a > 100000: # ¥ 5]
raise Stoplteration();
return self.a # N ae v

N
b=
e
<

N Fib o b & for ‘

>>> for n in Fib():

print(n)
1
1
2
3
5
46368
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75025
__getitem___
Fib o b ¢ for ) list ‘BT
list a b 0 Ba'H
>>> Fib() [5]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'Fib' object does not support indexing
E list N OFH - __getitem__() '

class Fib(object):
def _ getitem__ (self, n):
a,b=11
forxinra nge(n):
a,b=Db,a+b
return a

>>> f = Fib()
>>> f[0]

1

>>> f[1]

1

>>> f[2]

2

>>> f[3]

3

>>> {[10]

89

>>> f[100]
573147844013817084101

p list @ ® '

>>> |ist(range(100))[5:10]

199531
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[5, 6, 7,8, 9]
G Fib+ Al __getitem_ (P~ & Wae int 37
We ® slice ~ Y Ao

class Fib(object):
def _ getitem__ (self, n):
if isinstance(n, int): # n
a,b=1,1
for x in range(n):
a,b=b,a+b
return a
if isins tance(n, slice): # n ®
start = n.start
stop = n.stop
if start is None:
start=0
a,b=11
L=1
for x in range(stop):

if Xx >= start:
L.append(a)
a,b=b,a+b
return L
Fib ® °
>>> f = Fib()
>>> f[0:5]
1,1, 2,3, 5]
>>> f[:10]

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

>>> f[:10:2]
1,1, 2,3,5, 8, 13, 21, 34, 55, 89]

200531
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3 b - Y- W e _ getitem_ ()

dict™ _ getitem_() & 3 We Vb

key object »  str A

b H __setitem__ () 7 b list dict . VA
- W@ _ delitem () v G- @'H A
H- 3t T H Python lista
tuplea dict . UM £~ n wac" i 0 b
L @ o A
__getattr__
B R b w A
H Student °

class Student(object):

def __init__(self):
self.name = 'Michael'

name - p 7 b score - V'

>>> s = Student()

>>> print(s.name)

Michael

>>> print(s.score)

Traceback (most recent call last ):

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

201531
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H "N [ score
O @ © 3" y s Wa score
L~ QW ae _getattr () o
class Student(object):
def __init__ (self):
self.name = 'Michael'
def _ getattr__ (self, attr):
if attr=="score":
return 99
b ) score’ Python

-

__getattr__ (self, 'score’)

score V

>>> s = Student()
>>> s.name
‘Michael'

>>> s.score

99

P 3 n vy

class Student(object ):
def __ getattr__ (self, attr):

if attr=="age":
return lambda: 25

~
£

>>> s.age()
25

202531
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Y7 [ oV __getattr__~ 7

name bw _ getattr T A

v [ K sabc W Noné W 11y
__getattr__ Nond\ class 3 @ i

-

! ¥ AttributeError )

class Student(object):

def _ getattr__ (self, attr):
if attr=="age":
return lambda: 25
raise AttributeError(' \ 'Student \' object has no attribute
\ '%s\ " % attr)

Y We n - v b
K v j\
n- H b b Ty n
- " b A
e@b
REST API1 \ a N API
URL 3

q http://api.server/user/friends
q http://api.server/user/timelifiest

Q SDK @ URL APl QW ) )

F~ APIW ¥ SDK3 A

203531
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# n- __getattr 1T Y QF Ve

class Chain(object):

def __init__ (self, path="):
self. _path = path

def _ getattr__ (self, path):
return Chain('%s/%s' % (self._path, path))

def _str_ (self):
return self._path

_repr__=__str__

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

~

- APl HTi -~ SDK Y URL n-
F- b API \ [
REST APlv @ [ URLT" GitHub  API

GET /users/.user/repos

N :user Y A 1 Q¥

Chain().users('michael’).repos
% B APl LA T % (oF3

_call__
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W @ oY
instance.method() A b

PythonT ~ A

Kv 7 HWa cal ()

class Student(object):
def __init__ (self, name):
self.name = name

def _call__ (self):

-

print(‘'My name is %s."' % self.name)

I7lr

>>> s = Student('Michael’)
>>>s()#self G b D~
My name is Michael.

_call__( Y ya A D
W T vye n Y

H H MZA
R P - ye

N Y D = ¥
P A
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H He Weli 1 R™
o Wa N W @ Callable
' i e H _call_ () D

>>> callable(Student())

True
>>> callable(max)
True
>>> cal lable([1, 2, 3])
False
>>> callable(None)
False
>>> callable('str")
False
callable) P ° 1 T Yo Wa d o A
Python classH . T ! B
A
. @ L - - L ~ a
Python A
a

special_str.py

special iter.py

special_getitem.py

special_getattr.py

206531


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

3, €

" H TWae W QT H P
M!
JAN =1
FEB =2
MAR = 3
NOV =11
DEC =12

\ int” P T A
Y € HWa class ~ ” @
class Wa W ©° APython ' 3 Enum ew

from enum import Enum

Month = Enum('Month’, (‘'Jan’, 'Feb’, 'Mar', 'Apr’, 'May', 'Jun’, 'Jul’,
'Aug’, 'Sep’, 'Oct’, 'Nov', 'Dec"))

-

d v Month € Y a  Month.Jan
W @ €

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

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

value 0 B int - (1 A

L e "7 Yt Enum % H
from enum import Enum, unique
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@unique
class Weekday(Enum):
Sun=0#Sun value
Mon=1
Tue =2
Wed =3
Thu=4
Fri=5
Sat=6

@unique ’ Y '

€ Y

>>> dayl = Weekday.Mon

>>> print(d ayl)

Weekday.Mon

>>> print(Weekday.Tue)
Weekday.Tue

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

>>> print(Weekday.Tue.value)

2

>>> print(dayl == Weekday.Mon)
True

>>> print(dayl == Weekday.Tue)
False

>>> print(Weekday(1))
Weekday.Mon

>>> print(dayl == Weekday(1) )
True

>>> \Weekday(7)

Traceback (most recent call last):

¥y O

ValueError: 7 is not a valid Weekday
>>> for name, member in Weekday.__members__.items():

print(name, '=>', member)

Sun => Weekday.Sun
Mon => Weekday.Mon
Tue => Weekday.Tue
Wed => \&kekday.Wed

208531
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(@7

Python3

Thu => Weekday.Thu
Fri => Weekday.Fri
Sat => Weekday.Sat

Y € 17y value v

Enum Y W H Wa classT™ ¢ classb™ 1T~

Qiz

use_enum.py

1 HWa Hello class QW @ hello.py

class Hello(object):
def hello(self, name='world"):
print('Hello, %s.' % name)

Python ~ hello W w 2

= FWae Hello class ~ N

>>> from hello import Hello

209531
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>>> h = Hello()

>>> h.hello()

Hello, world.

>>> print(type(Hello))
<class 'type">

>>> print(type(h))
<class 'hello.Hello'>

type() P " Y W @ i

type” h Wa ©°

1 class H

type() P A

type() ® " Y W @

ooy type) P < ¥ Hello

Hello(object)... H

>>> def fn(self, name='world"): #
print('Hello, %s.' % name)

Cb

>>> Hello = type(‘Hello', (object,), dict(hell

>>> h = Hello()

>>> h.hello()

Hello, world.

>>> print(type(Hello))
<class 'type">

>>> print(type(h))
<class'__main__.Hello'>

= Wa class ~ type() P

1. class

W

210531
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~

Hello W @ class

classHello A

= class a

class

o=fn))# < Helloclass
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2. - Python " 7 W @ )
£ Jtuple ¥'H Q
3. class L # " NP fn [
hello:'s A
type() P = Q class nw ) 4 Python
[ class H W 4 class y type()
P < ¥ clasdA
N 7/ T classXxx... H “ P " type) P 3°H
o ¥ 73 - e
b - = i
0 y P - ST A -
" Ty A
metaclass
vq  tpe() = ¥ L = w7 ya
metaclas8
metaclass I g ‘
"oy oy T Ty @ - F o7 y'@ y
o o A
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P N - % . metaclass- # =~ Y
® H metaclass o A
‘'@ Y metaclass " Y - - o A
Y~ metaclassH & - k A 2 R
meaclass- ¥ i o OA
metaclass Python 3 a, 0 A
"W oebw | a metaclass ' Y~ Y WP
b 3 7 7 w rabw [A
1 We Y ©° @ metaclass Y | H  MylList
¥ Wa add ‘
H ListMetaclass ~ 3 ~ metaclass Y Metaclass
VB W @ metaclass
# metaclass I Y [ 'type '
class ListMetaclass(type):
def __new__ (cls, name, bases, attrs):
attrs['add'] = lambda self, value: self.append(value)
return type.__new__ (cls, name, bases, attrs)
2 ListMetaclass I H R a_ ListMetaclass

L - b~7 a metaclass

class MyList(list, metaclass=ListMetaclass):
pass
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o~ G metaclass " Python
= MyList ~ ListMetaclass. _new_ () <= = N
1"y k H- Tt v - k
y A
new_ () [ o u ‘
1. % - !
2. ’
3. ’
4 . A
Wi myList "y add()

>>> | = MyList()
>>> |.add(1)
>> L

[1]
list add)

>>> 2 = list()
>>> |.2.add(1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'list' object has no attribute ‘add’

L
)

H y. MyList H T Q. add() b i

Y Q metaclas& i A
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el ~

P w metaclas& H AORM @1

ORMn fAObject Rel atdonal Mappi hgo

W W W a 3 W @ Wa ° oL
17 b b SQL 2 A
QWe ORM ~ ;e HY w7 a
H¥ A

1 QW aea ORM A

a @ ORM ) HWa User b User

1| T QF n

class User(Model):
# y [
id = IntegerField('id")
name = StringField('username’)
email = StringField('email’)
password = StringField('password’)

# - Wa ©°

u = User(id= 12345, name="Michael', email="test@orm.org’,
password="my pwd')

#G *

u.save()
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T T Model StringField a IntegerField ORM
LT vl save() N metaclass " A
metaclass Qw P ORM 4 ‘ 1 A

oo 0 ORMA
W H Field G ‘

class Field(object):
def __init__(self, name, column_type):
self.name = name

self.column_type = column_type

def __str__ (self):
return '<%s:%s>' % (self.__class__. name__, self.name)

Field : W H '\ Field” StringFiel d

IntegerField

class StringField(Field):

def __init__ (self, name):
super(StringField, self). _init__ (name, 'varchar(100)")

class IntegerField(Field):

def __init__ (self, name):
super(IntegerField, self).__init__(name, 'bigint’)

nw -~ Q ModelMetaclass3,"

class ModelMetaclass(type):
def __new__ (cls, name, bases, attrs):
if name=='"Model"

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

215531
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print('Found model: %s' % name)
mappings = dict()
for k, v in attrs.items():
if isinstance(v, Field):
print('Found mapping: %s ==> %s' % (k, Vv))
mappings[k] = v
for k in mappings.keys():
attrs.pop(k)
attrs['__mappings__1 = mappings # G ! 7
attrs['__table__ "1 = name # X
return type.__new__ (cls, name, bases, attrs)

<l

174

VI Model

class Model(dict, metaclass=ModelMetaclass):

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

def getat tr__(self, key):
try:
return self[key]
except KeyError:
raise AttributeError(r"Model' object has no attribute
'%s" % key)

def _ setattr _ (self, key, value):
selflkey] = value

def save(self):

fields = ]

params =[]

args =]

for k, v in self.__mappings__.items():
fields.append(v.name)
params.append('?")
args.append(getattr(self, k, None))

sgl = 'insert into %s (%s) values ( %sS)' % (self.__table_

' .join(fields), ',".join(params))
print('SQL: %s' % sql)
print(ARGS: %s' % str(args))
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H W @ classUser(Model) ~ Python @ [ user
HT metaclass’ [~ Model T
metaclass [ = a ModelT 4  metaclass ModelMetalass
-~ User ~ 3 * metaclass y [
v b[A
ModelMetaclassT™ W~ Az P H
1. Model k
2 - Usef T H ¥ [ W
@ Field G [ Wa __mappings__ dictT~ C
T- Field =~ 1~ ~ b
LIJ ~ )
3 G [ _table_T Y Y A
Model T~ ~ ¥ g\ b v save()”

delete() ~ find() = update A
'l v save() o Wwe PG | TA w -
[ v - Y F INSERT 2 A
Qn '

u = User(id=12345, name='"Michael', email="test@orm.org’,
password="my pwd’)
u.save()
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F

Found model: User

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

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

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

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

SQL: insert into User (password,email,username,id) values (?,?,?,?)
ARGS: ['my pwd', 'test@orm.org’, ‘'Mi  chael’, 12345]

~

Y [ save() N EF SQL 2 "yia ¢+ °
7 [ - SQL 2~ Ty w A
b [ 100 7 ~ metaclass 1 W e ORM A
metaclass PythonT [ Ty 1 s

u A W a F A
a
create_class_on_the_fly.py
use_metaclass.py
orm.

a
T v [Y X A
Q N ¥ F
vy~ 1 H 4 bug bug k A
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https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/create_class_on_the_fly.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/use_metaclass.py
https://github.com/michaelliao/learn-python3/blob/master/samples/oop_advance/orm.py

def foo():

219531
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r = some_function()

if r==( -1):

return ( -1)
# do something
return r

def bar():
r = foo()
if r==( -1):
print('Error’)
else:
pass

€l
e
€l

Y

L python3 b ©

try

try:
print(‘try..."
r=10/0
print(‘result:’, r)

€l

VW

A

except ZeroDivisionError as e:

print(‘except:’, e
finally:

print(‘finally...")
print('END")

)

try...except...finally...

Y wy
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- - -

4 except 2 except finally 2 3

- -

finally 2 A

ap

0 10/0 W W @ ‘

try...

except: division by zero
finally...

END

c F oy [° 0 - 2 print(result:, r) bw
~ except G [ ZeroDivisionError ~ A ” finally

2 A N n A

try...
result: 5

finally...
END

@
cCiz

Y except 2 bw TP finally

A ~

TWy Y finally 2 T A

b except 2 A i Y @ except b

try:
print(‘try...")
r=10/int('a")
print(‘result:’, r)
except ValueError as e:

221/531
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print("ValueError:', e)
except ZeroDivisionError as e:
print('ZeroDivisionError:', e)

finally:
print(‘finally...")
print('END")
int) & v ¥ ValueError” Y 'I' Wa except
ValueError~ 3 W@ except ZeroDivisionError A
“ 0 ~7 Y except 2 Y Wa else
0 Ty T else 2 °
try:
print(‘try...")
r=10/int('2)

print(‘result:’, r)
except ValueError as e:
print('Va lueError:', e)
except ZeroDivisionError as e:
print('’ZeroDivisionError:', e)
else:
print('no error!’)
finally:
print(‘finally..."
print(END")

Python i 3 class BaseException

Y a except T bp “ i

try:
foo()

except ValueError as e:
print('ValueError')

except UnicodeError as e:
print('UnicodeError')

222531
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H@ except 3 b [ UnicodeError” 4 UnicodeError
ValueError ¥ © 3 W @ except VA
Python [ BaseException )

~
3

https://docs.python.org/3/library/exceptions.html#excephimmarchy

a try..except W @ N Ty

£ main() foo() © foo() bar() ~ bar() # <~

-

7 main() (7 "y '

def foo(s):
return 10 / int(s)

def bar(s):
return foo(s) * 2

def main():
try:
bar('0")
except Exception as e:
print(Error:', e)
finally:
print(‘finally...")

3 b Q@ ) ¥ T o7
Ty VA W 1 Q
try...exce pt...finally A

223531
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) ww o T Python '
N Wa H -~ FA err.py

# err.py:
def foo(s):

return 10 / int(s)
def bar(s):

return foo(s) * 2
def main():

bar('0")
main()

o 01.
$ python3 err.py

Traceback (most recent call last)
File "err.py", line 11, in <module>
main()
File "err.py", line 9, in main
bar('0")
File "err.py", line 6, in bar
return foo(s) * 2
File "err.py", line 3, in foo
return 10 / int(s)
ZeroDivisionError: division by zero

¥ b~ 7 b F JA H B

A nes: Wy [ «a P '

H 1
Traceback (most recent call last):

| H A
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2~3 '

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

main) % 9 D err.py 11 9§ P A 9

File "err.py", line 9, in main
bar('0")

bar('0) ¥ =3 0 b err.py 9 n " pr( 6

File "err.py", line 6, in bar
return foo(s) * 2

A return foo(s) * 2 @ 2 ¥ = P b /.

(V)

mo

File "err.py", line 3, in foo
return 10 / int(s)

- Qao -

A return10/int(s) @ 2 F = Y
7l i3
ZeroDivisionError: intege  r division or modulo by zero

ZeroDivisionError ~ 1 oo 7 int(s) F

P int(s) 0 10/0 ¥ ° ¥ [ A
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