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Contents:

3.1 1.1 BExFIRELZITE

3.1.1 |o]&n

HES—1MEE N MaENTAHFERFY, EHEFEERNEREERNRE

,n N 52517

3.1.2 fERAE

R F7Y (‘SZ%E—IJ_{JCX‘J?R) a] BAET — /NEﬁ'%E’JWﬂE%’Uﬁ#I_#JHME,G%/P
TE, HE—MRIRMEZENHELITRFIITENHRER —HFH.

AR RN GE

>>> p = (4, 5)

>>> X, y = p

>>> x

4

>>> y

5

>>>

>>> data = [ 'ACME', 50, 91.1, (2012, 12, 21) ]
>>> name, shares, price, date = data

>>> name

"ACME'

>>> date

(2012, 12, 21)

>>> name, shares, price, (year, mon, day) = data
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>>> name
"ACME'
>>> year
2012

>>> mon
12

>>> day
21

>>>

MRGENBFFITEZNNEALERE, SFE—1MNEE,
AR RN GE

>>> p = (4, 5)

>>> X, y,2=0p

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: need more than 2 values to unpack
>>>

3.1.3 itie

KPR £, IMREERERTUAEEFATEARNR EE, MAMUNETIRNKETH,
BEFAR, XHNR, ARBIFEMEE.

AEEPNE

>>> s = 'Hello'

>>> a, b, ¢, d, e = s
>>> a

IHI

>>> b

lel

>>> e

lol

>>>

AR, RATEEREMEE &S, EFEMIE WTFXMER Python FRER
HASTREIE A, E WTM@%EE;E%%ﬁﬁ,ﬂﬁﬁ%ﬁﬁ““E%ﬁT

AEZPNE

>>> data = [ 'ACME', 50, 91.1, (2012, 12, 21) 1]

>>> _, shares, price, _ = data
>>> shares

50

>>> price

91.1

>>>

(R TURIE(RE A RIARLE S T EREEM T QW ERER.

3.1. 1.1 EBERFRIHELSITSE 7
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3.2 1.2 BEFIARMNKRMELR S/ TE

3.2.1 |9

PR—ANTEATROTE N BELEENNE, SMWE— ValueError , A
EHEAEMNZIANIEAATRAMBEEL N NTTRERER?

3.2.2 fRIRAE

Python WESRANF]AARBRIXANEIM, LW, REFSI—ITIRIE, £FH
REYEHR, 1R ,h\zﬁl‘l'"F%?Fﬂ’EiLE’Jii’Jﬁk {El HibsEE - MHRE— 128,
RIABINE, (RA] ?tE&f|E$Eﬁ$Eﬂmﬁt1E, BINRE 24 ME ? i E‘H'ae%vai%
AR LA T

def drop_first_last(grades):
first, *middle, last = grades
return avg(middle)

A—MER, RRMEMEE-—LEAPWICRIIR, BRIERES—IBF. W
F, BEMRTHENRENBIESH, (FAICMRTFEXFD FIXEICK:

>>> record = ('Dave', 'dave@example.com', '773-555-1212', '847-555-1212"')
>>> name, email, *phone_numbers = record

>>> name

'Dave’

>>> email

'dave@example.com'

>>> phone_numbers

['773-555-1212', '847-555-1212"']

>>>

BEEIFENLE LE#EEDR phone numbers LEKITEBIIREE, FEREM
BIESHRERZL (B85 01). LA, EF{FEMAZI phone numbers LEMINIBFA
EEMSRVABREETWAEREGRIIRERET,

ESRIANHEREIIRN AR tean, fRE—2EE 8 MAHERIENF
5, BRIFEETRIO— Aﬁg&lﬁ%ﬂﬁuﬁ 7AHE’J$i’J1EE’J5HI:t ] DA A -

*trailing_qtrs, current_qtr = sales_record
trailing avg = sum(trailing_qtrs) / len(trailing qtrs)
return avg_comparison(trailing_avg, current_qtr)

FHERTE Python MREFHMITHILER !

>>> xtrailing, current = [10, 8, 7, 1, 9, 5, 10, 3]
>>> trailing

(10, 8, 7, 1, 9, 5, 10]

>>> current

3

3.2. 1.2 BEEARNRBELS/NTE 8
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3.2.3 itig

T ROARBEEEEZZENTHRBRENHE N EEEE N BT LA RMIRTT
B, BE, SLEMERNRMTREMBRENNN (ELME 1 NMTRREEREIE
Si), ESVANUEFLRAGITUREZMIF AL REELITER, MAZE
W — R 8 R FER A FRENX L R EXRIRI TR (E,

BEFIENE, ESRANERNTEANITERTAHNFINZRERI, L,
TEE—NEERENTAERFRY:

records = [
('foo', 1, 2),
('bar', 'hello'),
('foo', 3, 4),

]

def do_foo(x, y):
print('foo', x, y)

def do_bar(s):
print('bar', s)

for tag, *args in records:

if tag == 'foo':
do_foo(*args)
elif tag == 'bar':

do_bar (*xargs)

ESHEEFTEFNRRFNMERESREA, LNFHFHRNSEL
AEZPNE

>>> line = 'nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false'
>>> uname, *fields, homedir, sh = line.split(':"')

>>> uname

'nobody’

>>> homedir

'/var/empty'

>>> sh

'/usr/bin/false’

>>>

Bix, REEE—LETREEFEN, RAEEREMER «, BR/RATUER—
NEBERRFBM, L - E ign,

AEZPNE

>>> record = ('ACME', 50, 123.45, (12, 18, 2012))
>>> name, *_, (*_, year) = record

>>> name

"ACME'

>>> year

3.2. 1.2 RBETIERNRBELSANITE 9
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2012
>>>

ERSBHNEST, ESBEIEZRIIREET TS EMN 2. LW, WMRFEE
— MR, RAIAREZNRED BIMBIE™ERS :

>>> items = [1, 10, 7, 4, 5, 9]
>>> head, *tail = items

>>> head

1

>>> tail

(10, 7, 4, 5, 9]

>>>

INRIROBEEPRRYIE, EREARXM I ENEZEZDWHIKIEIAEE, tLal:

>>> def sum(items):
. head, *tail = items
. return head + sum(tail) if tail else head

>>> sum(items)
36
>>>

Afa, BT ESEEMRS, EFAFARE Python BRH, FIE, &EHINEITE
RUXBNMFFHRERT, WXPMNREKXNIANET,

3.3 1.3 RE&E N 1N Tt=
3.3.1 [o)FA

EANRFEE EtRFRE, EFERREBREER/LNTENAEIER?

3.3.2 BERAE

REBERAEICRIER collections.deque KEBFHIAHE, tbal, FTEAINKHEE
E2TLEMEREMNXALE, FRELEMREITRIE N 17:

from collections import deque

def search(lines, pattern, history=5):
previous_lines = deque(maxlen=history)
for 1i in lines:
if pattern in 1i:
yield 1li, previous_lines
previous_lines.append(1i)

3.3. 1.3 RE&RRE N & 10
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# Ezample use on a file
if __name__ == '__main__"':
with open(r'../../cookbook/somefile.txt') as f:
for line, prevlines in search(f, 'python', 5):
for pline in prevlines:
print(pline, end='"')
print(line, end='")
print('-' * 20)

3.3.3 iTie

BNESEWTENNEN, BERERES yield RATVIEMFRL, BHME
BA EEROUCEEF I, X UFERTENENERERERNEER, W0
RIFENBBTL2REME, BFSE 4.3 T,

{£F deque (maxlen=N) MISER W IME—MEEK/NIPAT, HFBITEMAF
BEXARAIIERNER, RENTREZBNRBIRE,

AEZPNE

>>> q = deque(maxlen=3)
>>> q.append (1)

>>> q.append(2)

>>> q.append(3)

>>> q

deque([1, 2, 3], maxlen=3)
>>> q.append(4)

>>> q

deque([2, 3, 4], maxlen=3)
>>> q.append(5)

>>> q

deque([3, 4, 5], maxlen=3)

RE(RWATUFHE—NIIR ESLIX —HIRIF (ELanEm, #irSS), BERXE
HIBAZI T R BRI Bz TSR R,

E—HRAY, deque ERFJLAMABEEMMMRIAFTE—NMERIBIBEMNIZS, W
RIFPZBERAIIK/N, BLAMKFEI— NIRRT, (RETCATERAT I im
1TARINFNGE E ST RRVIRE,

EZPNE

>>> q = deque()

>>> q.append (1)

>>> q.append(2)

>>> q.append(3)

>>> q

deque([1, 2, 3])
>>> q.appendleft (4)
>>> q

deque([4, 1, 2, 3])

3.3. 13 RE&RA N ME 1l
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>>> q.popQ)

3

>>> g

deque([4, 1, 21)
>>> q.popleft()
4

ENT A imiE A SR T RS B S EEH R 0(1) , METIRNFKIBASMIRTT
RMRSEIEZRE R 0 ,

3.4 1.4 EFHm A&/ N NJTE
3.4.1 [958R

EFEN—NEESFREFRAERNW N MTRIIKR?

3.4.2 fRRAR

heapq RIRBEFMNEEE: nlargest () F nsmallest () BJAFEIERERIX O],

import heapq

nums = [1, 8, 2, 23, 7, -4, 18, 23, 42, 37, 2]

print (heapq.nlargest(3, nums)) # Prints [42, 37, 23]
print (heapq.nsmallest(3, nums)) # Prints [-4, 1, 2]

MAPEBEEEZ I REFSH, BTEERMBIRSEHT:

portfolio = [
{'name': 'IBM', 'shares': 100, 'price': 91.1},
{'name': 'AAPL', 'shares': 50, 'price': 543.22},
{'name': 'FB', 'shares': 200, 'price': 21.09},
{'name': 'HPQ', 'shares': 35, 'price': 31.75},
{'name': 'YHOO', 'shares': 45, 'price': 16.35},
{'name': 'ACME', 'shares': 75, 'price': 115.65}
]
cheap = heapq.nsmallest(3, portfolio, key=lambda s: s['price'])
expensive = heapq.nlargest(3, portfolio, key=lambda s: s['price'l)

FEE: EEREENSANTREITHEERARR, KA price RIEFITLEIR,

3.4.3 iTig

MRMGBE—AESHFERR/NIEAN N AR, #E N NTFESTEUE,
BAXLERFIRM TR, RAEREXRNER, BASTHEESRIEHTIE
HEF R — N FIRA:

3.4. 1.4 BEmXSHE/NHI N NTE 12
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>>> nums = [1, 8, 2, 23, 7, -4, 18, 23, 42, 37, 2]
>>> import heapq

>>> heapq.heapify(nums)

>>> nums

-4, 2, 1, 23, 7, 2, 18, 23, 42, 37, 8]

>>>

HHIRSMEEZNEIER heap[0] KiZEHR/NHITEHR, FERRITHEAIUR
BSHIEITHA heapq.heappop() FFiERJEl, RHERERHRE—IPTHRELRK, AR
AT "&NNTRRBREBL TR (XMREEEEREMNNZ Olog N), N 2
HER/N), EEEN, MRBEEZER/NE 3 MR, RETBAIXIFME:

>>> heapq.heappop (nums)
-4

>>> heapq.heappop (nums)
1

>>> heapq.heappop (nums)
2

SEERNTENBENEER/NRIEE, K nlargest () #l nsmallest() 2R
BiEM, MRMEUXEEHIE—FNR/NEK (N=1) NITENIE, FBAFEH min()
max() RESEIRE, LR, MR N WAXNFESKNELNRER, BELHIFRX
MNESAREBERIFRESE RS ( sorted(items) [:N] (&R sorted(items) [-
N:1 ) BEAILEMASERXRL nlargest() F nsmallest() ABERFEENME (WRE
N REEEESKRNT, BAERHFRRIESEITLE),

REMMEBLE—EFERAXENTZE, EREREEHNINZE—MEEEAEE
BIRAANFINGA, BEXALAERMEEMNEZREEEEASIBIRERKE, heapq
BRI EANEBEEBIFRANNA T HEIESHRENSSEA T,

3.5 1.5 SEI— M HEAT

3.5.1 [9)8R

BRI — MR RHFRIEA ? A BEX A EEEIRX pop BRIFEZIRMD
RERESBITE

3.5.2 BRAER

NERIZER A heapq HIRSLIN T — B BREIAL TR PBAT

import heapq

class PriorityQueue:
def __init__(self):
self._queue = []
self. _index = 0

3.5. 1.5 SEM—/MEEHRPAT 13
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def push(self, item, priority):
heapq.heappush(self._queue, (-priority, self._index, item))
self._index += 1

def pop(self):
return heapq.heappop(self._queue) [-1]

TEHREMFERLI:

>>> class Item:
def __init__(self, name):
self .name = name
def __repr__(self):
return 'ITtem({!r})'.format(self.name)

>>> q = PriorityQueue()

>>> q.push(Item('foo'), 1)
>>> q.push(Item('bar'), 5)
>>> q.push(Item('spam'), 4)
>>> q.push(Item('grok'), 1)
>>> q.popQ)

Item('bar')

>>> q.pop()

Item('spam')

>>> q.pop()

Item('foo')

>>> q.pop()

Item('grok')

>>>

FHAMETALRIM, F—1 popO) BEREMAERESHITE, HINEREWME
AANEERRMRSERIITTER ( foo Fll grok ), pop IRIERBEAIHIBBAZIBATIAIREFR
@E{JO

3.5.3 itig

X—INTHEATEEZE X E heapq R AV {E A, R % heapq.heappush() #
heapq.heappop () 73 AITEPATI _queue EHRAFMFRE —NTTER, FHEHBAY queue {RIE
B NMTRBEER/IMUER (1.4 TELTTEE X NE#), heappop() EREEEIRME”
R/EY BITE, EXPMERIEPAZI pop REROIIEMRTREIXE, S9, BT push M
pop IR{ERTBIE ZXE S O(log N), HFF N 2RI K/N, HLEFER N BARRHREA]
BITIEE HKIBER,

ELERBEAR, PAZIBE T — (-priority, index, item) RITTZH, &K Kb
HWWBEMRESTRRBAARINASERAF, INMBRFEBNRASENRRSHF
HtEHEFF R IO E R,

index BEMNFARRKRIERSFMERTENERARF. BT RTF—DRETIEII

index FFZE, AJAARTRZRBENEANINFHF, MH, index TEWMEM
E AT R LRI REREZERA.

3.5. 1.5 SEM—/MEEHRPAT 14
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AT ERXLE, FRE Item KLOIZRANZFFHEFRY:

>>> a = Item('foo')
>>> b = Item('bar')
>>> a <b

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: unorderable types: Item() < Item()
>>>

INRIFERMTTE (priority, item) , REMATHENMRERAREMEELLR. BE
MR ANTRMAR—FEE, BALLBRIRMFRSIIR A —1FHE:

>>> a = (1, Item('foo'))
>>> b = (5, Item('bar'))
>>> a < b

True

>>> ¢ = (1, Item('grok'))
>>> a < ¢

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: unorderable types: Item() < Item()
>>>

BT 5| AFBIMY index BELHM=ITLH (priority, index, item) , FABEIRIFHY
% EEMNER, RROARFIEEE™mATREBMEER index {H, Python FEMITAALLIRET
&, MNRFIEAILLRURFIUAESER T, FHNLEREFRARSLRET:

>>> a = (1, 0, Item('foo'))
>>> b = (5, 1, Item('bar'))
>>> ¢ = (1, 2, Item('grok'))
>>> a <b

True

>>> a < c

True

>>>

MRIFBESNEEPEREB— NI, BARFZRBINESBFIESENH,
AIUEE 12.3 /NWTHFFEREEFMEL,

heapq HRRIVE T3 XIEBE B I1F WAV FI2F CA RIS T IR 18 Re EL SR AV F A5 FR,

3.6 1.6 FHMAAEIRETZME

3.6.1 [Q)ER

B —ENW NS MERNFH (A multidict )?

3.6. 1.6 FHAKHEIRGZME 15
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3.6.2 R RAE

—ANFHBE—MENN— N REMRE, MRMEE— P RREZSME, AR
MBER XS MERE ZIIFES, LLWNIIRNEESER. LW, FATUETE
XHEMIEIX R F 8

d =+
ta' ¢+ [1, 2, 31,
'p' : [4, 5]

}

e = {
rtat {1, 2, 3%,
'v' : {4, 5}

}

R ERTIRERESEURTIRRISEIRE N, MRIFBFRIFTRIENINF MR 1%
AR, MRBEEEEXTZTMEARS (FETXOTEINAF O ),

{RET AR5 BHIGER collections MIRMM defaultdict RADMSIX M T,
defaultdict HI—MSESERENIEHEN key RIFHEMRIE, FMIAEE
XKERMTERET, Al

from collections import defaultdict

d = defaultdict(list)
d['a'] .append (1)
d['a'].append(2)
d['b'].append(4)

d = defaultdict(set)
d['a'].add (1)
d['a'].add(2)
d['b'].add(4)

TEIEMRE, defaultdict IEMAKEILNNE MEBsIFHRAPAHANFEX
MRIHE) BIERPRETSCIR, WMNRIFHAZTEXMFMEE, R E— NS BT E{ER
setdefault () FAiERNE, Lbul:

d = {} # 4 regular dictionary

d.setdefault('a', []).append(1)
d.setdefault('a', []).append(2)
d.setdefault('b', []).append(4)

BRBRSEFRKE setdefault ) BEREBRAH, B8 XIARESFIE—
e ERISEA (B FIRFFRIZIIER ).

3.6.3 i1ie

—iRRiHt, EIE—NSERFFHIRERN, BE, NRMEFECKIIE,
BLTENVIRATEESE R/RFM, Re]EER G T EIXFREM

3.6. 1.6 FHAKHEIRGZME 16
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d = {3
for key, value in pairs:
if key not in 4d:
dlkey] = []
d[key] . append(value)

WNR(EF defaultdict HYIEIBFAEINGEES T :

d = defaultdict(list)
for key, value in pairs:
d[key] .append(value)

X —/V B g AY (o] @R 2R AL IR R AYIE R A K BB K KEX, FIEE 1.15
INTRIBIF

3.7 1.7 FHHF

3.7.1 [Q)8R

REEIE—FH, FRERNSFINEZNFHRIHREBERITREIIAF.

3.7.2 fERAR

ATEREDN—NFHRATEOIRF, Re]CAER collections E IR HHY
OrderedDict 3&, FEANEBRENRRERRIFTREWIBARBINT, ~OGITF:

from collections import OrderedDict
def ordered dict():
d = OrderedDict()
d['foo'] =1
d['bar'] = 2
d['spam'] = 3
d['grok'] = 4
# Outputs "foo 1", "bar 2", "spam 3", "grok 4"
for key in d:
print (key, d[key])

SIREEME - MEREZR I IRID L H IS TURIBRETAYBH R, OrderedDict
=IEEEHRAM, b, REBHRITHEICA JSON BB EFEMINE, R cER
OrderedDict RMZIXFERVEIE

>>> import json

>>> json.dumps(d)

"{"foo": 1, "bar": 2, "spam": 3, "grok": 4}'
>>>

3.7. 1.7 FHHF 17
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3.7.3 iTig
OrderedDict RERtIPE — MEIBBIEANINFHIFEINEHER, SN — RN

RBEAERNEHE, ESWRIURNESR. T —IEEFENRNEERERS
rgetiedin] 15

EEIBME, — Ordereddict WANE—MEBEFHMFERE, EHTHME
PEDI—NER, FUNRGEME—NEEAR Ordereddict SHIRIIIEEMY
AHE (ELANIZER 100,000 17 CSV #IEE—4 Ordereddict BIFHZ), FBAIREHIETLA
Mi@i— T 2 AREA Ordereddict HRAVIFLABATEI AT EELZM,

3.8 1.8 FHEE

3.8.1 [ojfR

ERERIEFEARIT-ETEEREF (EIXKIME. RXE. HFSES)?

3.8.2 fRRFE
EZETEMRE SN IEIRET T

prices = {
"ACME': 45.23,
'AAPL': 612.78,

'IBM': 205.55,
'HPQ': 37.20,
'FB': 10.75

ATHRFHEENITIHEIRE, EEFEMEA zipO RS RBIEREIR, Lt
o, THRERR/N\NRKIREMEFMREENIRE:

min_price = min(zip(prices.values(), prices.keys()))
# min_price is (10.75, 'FB')

max_price = max(zip(prices.values(), prices.keys()))
# maz_price is (612.78, 'AAPL')

LUK, BICAER zip() # sorted() BRIFCRHEYFHEIE:

prices_sorted = sorted(zip(prices.values(), prices.keys()))
# prices_sorted is [(10.75, 'FB'), (37.2, 'HPQ'),

# (45.23, 'ACME'), (205.55, 'IBM'),

# (612.78, 'AAPL')]

PITRLEHENE, FEIENE zipO RFEIENZ—NREEVE—RAE
28, teal, FTEHNAEMETERER:

3.8. 1.8 FHMIEE 18
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prices_and_names = zip(prices.values(), prices.keys())
print (min(prices_and_names)) # 0K
print (max (prices_and_names)) # ValueError: maz() arg %is an empty sequence

3.8.3 e

MRMFE—NFHRERTEENHRFEE, RV ENNNERTRE, MAZE
8. tcn:

min(prices) # Returns 'AAPL'
max(prices) # Returns 'IBM'

ENERANZIFREN, BAGBEEFHNESS ERITXETE, HHER
X EEAFHE values O FiERMBRIX AN E]H :

min(prices.values()) # Returns 10.75
max(prices.values()) # Returns 612.78

AENR, BERXNMEREFEANRFEBEN, (Fe]seftBEZENMARIER
(EtanaRMAR R M8 2 a&IEHY ? ),

{REJCATE min () F0 max ) EREIHRMH key RBSLBRIRE/IMEBR KBNS NMAY
BIES. tea:

~

min(prices, key=lambda k: prices[k]) # Returns 'FB'
max(prices, key=lambda k: prices[k]) # Returns 'AAPL’

BR, MREVERFRER/IME, MXENITXEHERME. tLu:

’min_value = prices[min(prices, key=lambda k: prices[k])]

RIEM zip(O) REARBELEFH” k%" R (18, #8) THEFIIRBERT Eide
A, SERMATAENER, EREHITIER, ARFAE2E. XFMNIEMRHEET —
FiE BMEDEREMISIMAEF R EMREENHFRET,

FEIBMRETERFPERET (B, 8) W, SS4MXAAEHEERNERR

&, RRRTERELER, tbil, EMIT ninO M nax(O BIFREMR, WRISITR/NNEL
RANEBEEN, BARBER/NFEKEIEAZIRE:

>>> prices = { 'AAA' : 45.23, 'ZZZ': 45.23 }
>>> min(zip(prices.values(), prices.keys()))
(45.23, 'AAA')

>>> max(zip(prices.values(), prices.keys()))
(45.23, 'ZZ7Z')

>>>

3.8. 1.8 FHMIEE 19
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3.9 1.9 EXRFHIIMEE R

3.9.1 |9

ERERNFHRAIFUEER (CENEEMNER. HENESS)?

3.9.2 BRAE

EZERTEANFH:
a={
'x' 1,
'yt 2,
'z' 3
}
b ={
'w' : 10,
'x' o 11,
'y 2
}

AT FEAANFHREE S, FTUABRNERFHED keys O & items O F3iER
EER ERITESEMF, tLa:

# Find keys in common

a.keys() & b.keysO) # { 'z', 'y' }
# Find keys in a that are not in b
a.keys() - b.keysO) # { 'z' }

# Find (key,value) pairs in common
a.items() & b.items() # { ('y', 2) }

XA A AT ESETRFETER. (i, RUFENRIEFEMEE—D
HERIL MEE RO FHE, TEHANAFHEESREIXFMFENK:

# Make a new dictionary with certain keys removed
¢ = {key:alkey] for key in a.keys() - {'z', 'w'}}
#cis{'z': 1, 'y': 2F

3.9.3 e

— N FHHBR-MEESE5ERSMHMRI X R, FHE keysO F/ERE— MR
BESHRUENR, RUEN—MRUKTRISERRENEZFHESIEE, Lt
MESH., R Z2E, I, NRGEANESHBIT - LEEZBNESIEME, TT0
EEERBIUEXRMARTIF MR —1 set,

FHRE items O FHFRE—MEE (1, H) WHTHEMRENR, XMWREHFH
IFEGIRME, FEUTUKARERBNFHBHMLEHEEMREN.

3.9. 1.9 EXHFHAERS 20
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REFHE values() HiFHRREM, EREANZHIEBENANESIEE, &
MEE LRANENENEFIEMBENEENEE, IRFSRELEESRFIEN
E)f, A, MNRMEZEELERITILEESERENE, ReJUERESSEIRMN
set, REBMITERECERITT.

3.10 1.10 MFRFFIMEETTRE AR

nF

3.10.1 [9)§R

ERE—NFY LEFRFTEIFHERERESNE ?

3.10.2 fBRAFE

INRFY LRVEESR hashable K8, FBARICARERMIN AESHE LN I RME
RIXAE)E, ELun:

def dedupe(items):
seen = set()
for item in items:
if item not in seen:
yield item
seen.add(item)

TERER LIRRHHEIF:

>>a=1[1, 5, 2, 1, 9, 1, 5, 10]
>>> list(dedupe(a))

[1, 5, 2, 9, 10]

>>>

EANFTENIXTER SR ITTERE S hashable MEHEAEA, SNIRIFEEFRTEACIS
7 (EE0 dict 2B MFIRESETENE, MFERF LANBHEMIE—T, M&

XHE:

def dedupe(items, key=None):
seen = set()
for item in items:
val = item if key is None else key(item)
if val not in seen:
yield item
seen.add(val)

XEBEH key SBIBE T — MR, BFITRIEIRM hashable B, THIEEHR
FHiERE):

>>>a = [ {'x':1, 'y":2}, {'x':1, 'y':3}, {'x'":1, 'y':2}, {'x'":2, 'y':4}]
>>> list(dedupe(a, key=lambda d: (d['x'],d['y'])))
({'x': 1, 'y': 2}, {'x': 1, 'y': 3}, {'x': 2, 'y': 4}]
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>>> list(dedupe(a, key=lambda d: d['x']))
{'x': 1, 'y': 2}, {'x': 2, 'y': 4}]
>>>

MRGRETREANFER, BENERNERNBRIEEWRERESE TR, F_M7H
R [E1FR] CARE,

3.10.3 ifie

RN REEREE TR, EEFIUERMNME—1IMES, Lil:

>>> a

[1, 5, 2, 1, 9, 1, 5, 10]
>>> set(a)

{1, 2, 10, 5, 9%}

>>>

SR, XM ENBEEIFTENINF, ERMNERFHITRMUERITEL, ™M EE
F3iERI AR X AT L.

EARTHRRAVERT ERRILBARYENER, NMUNEFERTIIRS
H, tea, SRMRGEZE -G, BRESTT, (Re]ARESBXHE:

with open(somefile,'r') as f:
for line in dedupe(f):

FiR key RESEBIRIBT sorted) , min() F max() FAREBRINEIMEMLAINEE, 7]
MEE 1.8 F LI3/I\HTHRES,

3.11 1.11 &s&tIkR/

3.11.1 [)gR

RNEFEEEN —KEETEZEMERD A TR, ARRESE KB,

3.11.2 fBRAFE

BEMRE—BREBEA—MIRTHERNAETAE RN S ENMIETE (t
ASTHESAAER) -

#uu#AH 01234567890123465678901234567890123456789012345678901234567890'
record = ... ... e 100 ....... 513.25 .......... !
cost = int(record[20:23]) * float(record[31:37])

S5HBES, it arBXFamRtIAE:
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SHARES = slice(20, 23)
PRICE = slice(31, 37)
cost = int(record[SHARES]) * float(record[PRICE])

FIMARAR, (FB% T KELEIEBIVERLD N5, ERRIAHEEINBM TR
7o

3.11.3 FTig

— &R, RPN REMAEMNERD FIMERERF AR AT E P R KF
. teal, JR(FETREE—FRRENNRE, REFRERREIMEE KA
TR, XERRRRTIRE —MRERNTFLREIEHRRANRB R RZ2MT 4.

REM sliceO) BHLIRT —MIANR, sJUBRAEEFAIR R IFERHT,
tean:

>>> items = [0, 1, 2, 3, 4, 5, 6]
>>> a = slice(2, 4)

>>> items[2:4]

[2, 3]

>>> items [a]

[2, 3]

>>> items[a] = [10,11]
>>> items

(o, 1, 10, 11, 4, 5, 6]
>>> del items[al

>>> items

[0, 1, 4, 5, 6]

WRIFB—NMIFNR a, REIADAAAER a.start , a.stop, a.step BMHR
KENEZMER, LEa:

>>> a = slice(5, 50, 2)
>>> a.start

5

>>> a.stop

50

>>> a.step

2

>>>

7o, RZEEEEITIARAIAR indices(size) AR EMHFE —MATEXK/NHF
5 £, EANAERE—MN=5TH (start, stop, step) , FIBEBSWSIERNLE )\
ARIASRS, MMEAREMREZLI IndexError #&E, LEUN:

>>> s = 'HelloWorld'

>>> a.indices(len(s))

(5, 10, 2)

>>> for i in range(*a.indices(len(s))):
. print(s[il)
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>>>

3.12 1.12 FIHFEIARBRSHITT

A

3.12.1 (g8

EEEE— I FIPHIABRSHITER ?

3.12.2 fRIRAE
collections.Counter EFE2EF[ 1 AXEOBMMiZitH, SEZE
most_common () FiEEIRL TIRER,

ATER, ERIZFBE—NRENRAEBBEEBNREAEMARRES, RAT X
ESE

I
e
i)
3
&

words = [
'look', 'into', 'my', 'eyes', 'look', 'into', 'my', 'eyes',
'the', 'eyes', 'the', 'eyes', 'the', 'eyes', 'mot', 'around', 'the',
'eyes', "don't", 'look', 'around', 'the', 'eyes', 'look', 'into',
'my', 'eyes', "you're", 'under'

]

from collections import Counter

word_counts = Counter (words)

# BIBIERSHN 3 MNEiE

top_three = word_counts.most_common(3)

print (top_three)

# Outputs [('eyes', 8), ('the', 5), ('look', 4)]

3.12.3 ifie

fERHWIA, Counter WRAIAEZEER hashable FIINR, HEREXM L, —
/> Counter WRIMZ—NFH, FTRMRF R CHIMAVRE £, tEIN:

>>> word_counts['not']
1

>>> word_counts['eyes']
8

>>>

NRARBFNBINTER, FICAE BAIAIE:
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>>> morewords = ['why','are','you','not','looking','in','my', 'eyes']
>>> for word in morewords:

. word_counts [word] += 1

>>> word_counts['eyes']
9
>>>

ERO] AER update() Fik:

>>> word_counts.update (morewords)
>>>

Counter SEF— N EEAAZNSHER ENIIAMRBESMIRNF s ERIEALES, (Tt
.

>>> a = Counter (words)
>>> b = Counter (morewords)
>>> a

Counter({'eyes': 8, 'the': 5, 'look': 4, 'into': 3, 'my': 3, 'around': 2,
"you're": 1, "don't": 1, 'under': 1, 'nmot': 1})

>>> b

Counter({'eyes': 1, 'looking': 1, 'are': 1, 'in': 1, 'mot': 1, 'you': 1,
'my': 1, 'why': 1})

>>> # Combine counts

>>>c=a+b

>>> ¢

Counter({'eyes': 9, 'the': 5, 'look': 4, 'my': 4, 'into': 3, 'mot': 2,
'around': 2, "you're": 1, "don't": 1, 'in': 1, 'why': 1,

'looking': 1, 'are': 1, 'under': 1, 'you': 1})

>>> # Subtract counts

>>d=a-b

>>> d

Counter({'eyes': 7, 'the': 5, 'look': 4, 'into': 3, 'my': 2, 'around': 2,
"you're": 1, "don't": 1, 'under': 1})

>>>

ELEEE], Counter WRE/LFMBEFTERRIE T RAENIZEREETEAN
TH, EfRXERENRRNIZMATERE, MARFNNIAFHRESI,

f

3.13 1.13 BEENKEFHF—1NFHIIFR

3.13.1 [o)gn

B IFHIR, FEREENIENLANFHRFERAFXNIIR,
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3.13.2 fERAR

BT {EF operator 1HIRHY itemgetter BREY, FTUAIEEBZMHIFXHIEIRLS
M, FRIRIFMABRIEERRRERMERRERIIR, FEUTIMRIEERD:

rows = [
{'fname': 'Brian', 'lname': 'Jones', 'uid': 1003},
{'fname': 'David', 'lname': 'Beazley', 'uid': 1002},
{'fname': 'John', 'lname': 'Cleese', 'uid': 1001},

{'fname': 'Big', 'lname': 'Jones', 'uid': 1004}

RIEEENFHRFECRHIIFUASRTEREZ XML, BRI

from operator import itemgetter

rows_by_fname = sorted(rows, key=itemgetter('fname'))
rows_by_uid = sorted(rows, key=itemgetter('uid'))
print (rows_by_fname)

print (rows_by_uid)

KRRV YN T -
[{'fname': 'Big', 'uid': 1004, 'lname': 'Jones'},
{'fname': 'Brian', 'uid': 1003, 'lname': 'Jones'},

{'fname': 'David', 'uid': 1002, 'lname': 'Beazley'},
{'fname': 'John', 'uid': 1001, 'lname': 'Cleese'}]
[{'fname': 'John', 'uid': 1001, 'lname': 'Cleese'},
{'fname': 'David', 'uid': 1002, 'lname': 'Beazley'},
{'fname': 'Brian', 'uid': 1003, 'lname': 'Jones'},
{'fname': 'Big', 'uid': 1004, 'lname': 'Jones'}]

itemgetter () BRI ZFFZ A keys, LLINTFEAINES

rows_by_lfname = sorted(rows, key=itemgetter('lname','fname'))
print (rows_by_lfname)

E=yadc = IIMN: DL Th

[{'fname': 'David', 'uid': 1002, 'lname': 'Beazley'},
{'fname': 'John', 'uid': 1001, 'lname': 'Cleese'},
{'fname': 'Big', 'uid': 1004, 'lname': 'Jones'},
{'fname': 'Brian', 'uid': 1003, 'lname': 'Jones'}]

3.13.3 g

ELEEHIFH, rows WEBLER—PREFSHHY sorted) RER, XN
SR callable KB, FEM rovs PIEF—IE—TH, ARROEARAFIE,
itemgetter () ERPAMB N FREIEIX callable WRAY,

operator.itemgetter() EREE — M rows FHIERKRAREHRENRS IS, ]
MR — N FHEEM, —MBEENEEMEBEA— IR _getitem () F3iEHY
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B, MNRIREASINRSISEL itengetter() , BEMAY callable WREIRE]—4
BRMETHRENTAH, HH sorted) BBASBBEXNTEPTENIFEHF. BF
HMEENE/LNFE LEFTHIF (i@ i akidiz, BaE0FPaakEF) 1
MR XA R B AN,

itemgetter ) BITEHFIUAA lambda FRIATNNE, tEU:

rows_by_fname = sorted(rows, key=lambda r: r['fname'])
rows_by_lfname = sorted(rows, key=lambda r: (r['lname'],r['fname']))

XMARBAE, B2, EA itengetter ) ARNBIGITHHEMMRSR, FALL, R
R BE R R LA S BB ER itemgetter O HT,

&a, NESTRETHRRIEAEEFERT nin() F nax() FE&E, tL:

>>> min(rows, key=itemgetter('uid'))

{'fname': 'John', 'lname': 'Cleese', 'uid': 1001}
>>> max(rows, key=itemgetter('uid'))

{'fname': 'Big', 'lname': 'Jones', 'uid': 1004}
>>>

3.14 1.14 HIFASZHEE LRI R

3.14.1 [o)&R

(RABHEFRBEBENNER, EBERMMNAZFHREMLRIEE.

3.14.2 fRRFFE

AEM sorted) BPE— N REFSE key , FJUUEA— callable WRLATE,
XA callable WERWEMEARNRIREI—ME, XMESW sorted FIRHEFIXLE
W, tbdl, MNRGFENAREFERE — User LU, FHEMREE BTt/
user_id BMFHITHERR, {RPJCARRMH — LA User SEAE R A FEEHITN user_id 1B
B9 callable Y&, tbal:

class User:
def __init__(self, user_id):
self .user_id = user_id

def __repr__(self):
return 'User({})'.format(self.user_id)

def sort_notcompare():
users = [User(23), User(3), User(99)]
print (users)
print(sorted(users, key=lambda u: u.user_id))
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BHIh—#HXRIER operator.attrgetter ) RAE lambda R :

>>> from operator import attrgetter

>>> sorted(users, key=attrgetter('user_id'))
[User(3), User(23), User(99)]

>>>

3.14.3 wig

EERFEA lambda FHEE R attrgetter() FEEBRFAIAIAEHE, EE,
attrgetter ) R BE RTINS, FELERNAFSANFERHITIER, X
MR operator.itemgetter ) FREVERTFHERMBAEM (&5F 1.13 /1), w0, w0
R User EHIIEE— first name F last name B, BBATIUAME FEIXFHEF:

‘by_name = sorted(users, key=attrgetter('last_name', 'first_name'))

EFFEIENE, IO TAHAIMNRAEFERTHR ninO) M nax() ZEMEH
#. teun:

>>> min(users, key=attrgetter('user_id')
User(3)

>>> max(users, key=attrgetter('user_id')
User (99)

>>>

3.15 1.15 B RENFERFiCRK D E

3.15.1 [G)&R

RE—NFHFELFINFET, RAEFREREEMITNZERLLU date KO HE
KA,
3.15.2 fERAR

itertools.groupby() BRI FIXMHR BB D BIRFIER XA, R TER, RIZR
BEZ8 7T FINFHIIR:

rows = [
{'address': '5412
{'address': '5148
{'address': '5800
{'address': '2122
{'address': '5645
{'address': '1060
{'address': '4801

CLARK', 'date': '07/01/2012'},
CLARK', 'date': '07/04/2012'},
58TH', 'date': '07/02/2012'},
CLARK', 'date': '07/03/2012'},
RAVENSWOOD', 'date': '07/02/2012'},
ADDISON', 'date': '07/02/2012'},
BROADWAY', 'date': '07/01/2012'},

=2 ==2==2m=2=
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{'address': '1039 W GRANVILLE', 'date': '07/04/2012'},

HERIRIFEERR date DEBIBIER LHITIEAN, ATXHE, (FELEFERR
BRIEENTER (XEME date ) HEF, 7A/FBA itertools.groupby ) BEEX:

from operator import itemgetter
from itertools import groupby

# Sort by the desired field first
rows.sort (key=itemgetter('date'))
# Iterate in groups
for date, items in groupby(rows, key=itemgetter('date')):
print(date)
for i in items:
print(' ', 1)

“—

BITER:

07/01/2012
{'date': '07/01/2012', 'address': '5412 N CLARK'}
{'date': '07/01/2012', 'address': '4801 N BROADWAY'}
07/02/2012
{'date': '07/02/2012', 'address': '5800 E 58TH'}
{'date': '07/02/2012', 'address': '5645 N RAVENSWOOD'}
{'date': '07/02/2012', 'address': '1060 W ADDISON'}
07/03/2012
{'date': '07/03/2012', 'address': '2122 N CLARK'}
07/04/2012
{'date': '07/04/2012', 'address': '5148 N CLARK'}
{'date': '07/04/2012', 'address': '1039 W GRANVILLE'}

3.15.3 it

groupby O EREIHMBNFIIHEBEBELEEE (NERIBIETE key REFURENE
MRE) NTEFY, EFXAANRE, ESRE—MEM—MEARENR, XMEN
BNREAINENTHRELIBSFT LEBMEMEFFRERR,

— M EEEENESESREERBREENFREBIEAF. EX groupby ) XX
REEZNTER, NRFBLHLIBHIFTMNE, SHRBESANEENSR.

NRRXRAZEIRE date FERFRIFEDER — N RNBIBEWFE, AERT
BEHLIGE], BRAMRERIFER defaultdict) RME—INMZSEFH, XTSEFHEE
£ 1.6 N ETIFARIN A, L

from collections import defaultdict

rows_by_date = defaultdict(list)

for row in rows:
rows_by_date[row['date']] .append(row)

X (RE] AREZ AR BEXY BN B E B HAVSE) XY R AYiC R :
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>>> for r in rows_by_date['07/01/2012']:
. print(r)

{'date': '07/01/2012', 'address': '5412 N CLARK'}
{'date': '07/01/2012', 'address': '4801 N BROADWAY'}
>>>

ELEEZEMIFR, BBV ERRFICEARF, B, MRWAFSATERX
iy, BMANSEEHIFARBEBET groupby O RHIENHNANBITHRR—L,

3.16 1.16 HEFdT=

3.16.1 [O)&R

RE—TREFY, BRA-ERANAPRIEFENESRERHRIEFT

3.16.2 fERAFE
RERMNTRES T EN S A 2EATRES, thu:

>>> mylist = [1, 4, -5, 10, -7, 2, 3, -1]
>>> [n for n in mylist if n > 0]

(1, 4, 10, 2, 3]

>>> [n for n in mylist if n < 0]

(-5, -7, -1]

>>>

EAIRESH—NMEBEEREAZNRBAEE KR RS=E—PMEE RIS
£, DRXEART, NRMENAFLREE, BAMATUEREMBZRANENTE
WERITR, tbal:

>>> pos = (n for n in mylist if n > 0)

>>> pos

<generator object <genexpr> at 0x1006a0eb0>
>>> for x in pos:

. print(x)

>>>

BiEHE, IRMMELRE R, NEHPENEIRESHELEMIRANFRIAL
R, tbdl, RIRTEHHBEFELE-ERENEHEMEXEN, ZRHRFET R
RCHERE —NREH, ARERAAER filter O B, REIEIT:
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values = ['1', '2', '=3', '=', '4', 'N/A", '5']
def is_int(val):
try:

x = int(val)
return True
except ValueError:
return False
ivals = list(filter(is_int, values))
print (ivals)
# Outputs ['1', '2', '-3', '4', '56']

filter O BRIFMEIE T —MENEE, FLLMRMREFE —NIIREE, RFHERA
ARFEER 1ist (O B4R,

3.16.3 iTie

JIRBSHEMRRANEE R A TRTRBIERE RN, EXENEEET
ISHIBHRAR R AR, LEAD:

>>> mylist = [1, 4, -5, 10, -7, 2, 3, -1]

>>> import math

>>> [math.sqrt(n) for n in mylist if n > 0]

[1.0, 2.0, 3.1622776601683795, 1.4142135623730951, 1.7320508075688772]
>>>

TIRBIEN— N EMAZBEANERMNERFNERE, MAREFEN.
o, E—HBIERIRE]EENMUBIKBIEL, METERHARERNHNEIRNIEENL.
BTFLERREIRARANRE, JCAREZMBRZINE)E, MEGXE:

>>> clip_neg = [n if n > 0 else O for n in mylist]
>>> clip_neg

(1, 4, 0, 10, 0, 2, 3, 0]

>>> clip_pos = [n if n < 0 else O for n in mylist]
>>> clip_pos

(o, o, -5, 0, -7, 0, 0, -1]

>>>

BHU—MEBRFFNTIETEFRE itertools.compress() , BLA— iterable
W& —NMEX AT Boolean IEEBFIMEAWMASE., ARMKL iterable WHRHA
WROEERE A True TR, SMHERAAIN—MEXBBFIRITIRE N F I A9ES
&, INMRHZIEEEAN, b, RIMMEMRE TERIIEIE:

addresses = [
'5412 N CLARK',
'5148 N CLARK',
'5800 E 58TH',

'2122 N CLARK'

'5645 N RAVENSWOOD',
'1060 W ADDISON',
'4801 N BROADWAY',
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'1039 W GRANVILLE',
]
counts = [ 0, 3, 10, 4, 1, 7, 6, 1]

IMAE(RABREABLEXS Y count ERTF 5 Ryttt = ER4L, BRAMRR] DA :

>>> from itertools import compress

>>> more5 = [n > 5 for n in counts]

>>> moreb

[False, False, True, False, False, True, True, False]
>>> list(compress(addresses, moreb))

['5800 E 58TH', '4801 N BROADWAY', '1039 W GRANVILLE']
>>>

XEMXBERETHEEE— Boolean 73, EHRMETRERESENY. AR
compress () BRI NFIFZEEHHEIT MM ERN True HITTH,

M filter O EREAEAU, compress() HRIRMEM—MEKEE, ELE, MREFE
FE—NIIR, BLAMREZREM 1ist ) KBERFRAIIFREER,

3.17 1.17 \FHARFEFE

3.17.1 [o)gi

REBME—IFH, ERAI—IFHIFE,

3.17.2 fERAR

REPENANRERATFTHIES, LIl:

prices = {
"ACME': 45.23,
"AAPL': 612.78,
"IBM': 205.55,
'"HPQ': 37.20,
'FB': 10.75

3

# Make a dictionary of all prices over 200

pl = {key: value for key, value in prices.items() if value > 200}

# Make a dictionary of tech stocks

tech_names = {'AAPL', 'IBM', 'HPQ', 'MSFT'}

p2 = {key: value for key, value in prices.items() if key in tech_names}
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3.17.3 iTig

ARBRIBATFHESEMEE, BB TARINARIEERS dict O &
#tRESCIN, teun:

’pl = dict((key, value) for key, value in prices.items() if value > 200)

BR, FHESHIARIERW, FEASLMFEERBITHERE (EXMIFH,
SEPRMARILFEE deit O BEANIRBE—F),

BREZME—HERBEZMAI. LW, FB_NMIFEFBIURXEFES:

# Make a dictionary of tech stocks
tech_names = { 'AAPL', 'IBM', 'HPQ', 'MSFT' }
p2 = { key:prices[key] for key in prices.keys() & tech_names }

BE, BITHEMNZERERIMARABMLE—MARIE 1.6 2, IRWEFIE
THEEEXRILIRSMIE, EER AN EEMITENE, XTFES TSNS, 7
BASE 14.13 I\ D

3.18 1.18 BREFRFEIFITTE=

3.18.1 |9)&m

7B —E@l FArvielfRFETARTENNE, ERIFFHRRESRIN
WIECARE, FRIFEEEAMKIEITE.

3.18.2 fERAR

collections.namedtuple () BREIEE(EH— M EERITTAHIN KR (REERIX AN a]
A, ENEEEFR ER—MRME Python FAMETARE FEN—NIL 7%, FRE
BE—NEBZNFRZENFERAE, AREMSRE—/NE, ReJUYIBREXNE,
FEXMFERERES, NRGRH:

>>> from collections import namedtuple

>>> Subscriber = namedtuple('Subscriber', ['addr', 'joined'])
>>> sub = Subscriber('jonesy@example.com', '2012-10-19"')
>>> sub

Subscriber (addr="'jonesy@example.com', joined='2012-10-19")
>>> sub.addr

' jonesy@example.com'

>>> sub.joined

'2012-10-19'

>>>

RE namedtuple FISKAIBRRE —NEERIZES, ERERTHRIRE IR
By, XFPMAEREETARME, tLNRSIFIMREE, tLal:
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>>> len(sub)

2

>>> addr, joined = sub
>>> addr

' jonesyQ@example.com'
>>> joined
'2012-10-19"

>>>

mRITTEN— N EERAERBRRNE A TIRREREBR LR, Fit, RIEMAE
EEEAFRET —MRAMTAIIR, BT FRERFEPHTER, SMEERTR
T FEFBREHRREIE R EEM R T, ERMRRERTHRATH, BAHA
SBXEFNEE,

ATRFE, TERERAEEITANN:

def compute_cost(records):
total = 0.0
for rec in records:

total += rec[1] * rec[2]
return total

TRRFBEERILERERNEW, FEIEBKMICKNEH, TEHREAGRTT
(HRARAS :

from collections import namedtuple

Stock = namedtuple('Stock', ['name', 'shares', 'price'])
def compute_cost(records):
total = 0.0
for rec in records:
s = Stock(*rec)
total += s.shares * s.price
return total

3.18.3 g

mARTTHEA — TN AEMEEAFHRNEN, BhFHEFEFEEESHRAEFZEE, i
REFEME-NMEERNWESFHRNKESENY, BAoERGRTHZENSN. E
ERBIENZE, NMERFHEEBE, —ParRTHRANRI RN,

>>> s = Stock('ACME', 100, 123.45)

>>> s

Stock(name='ACME', shares=100, price=123.45)
>>> s.shares = 75

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: can't set attribute

>>>
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MRFENFTENDABNEY, BARTMERGRITHELN replace) 75,
ERBIE— MR TAAEN N FERAFBERN. tal:

>>> s = s._replace(shares=75)

>>> s

Stock(name='ACME', shares=75, price=123.45)
>>>

replace() HiFEE—NMRERANEMMRRIRIGRATAHRBRIENERLF
iR, ER—NMEEHREMERAKENTG A, FAINELIE—1E3REENRE
Joil, ARER replace O FiABIEMBVEWRENMITAILA], LLI0:

from collections import namedtuple
Stock = namedtuple('Stock', ['name', 'shares', 'price', 'date', 'time'])

# Create a prototype instance
stock_prototype = Stock('', 0, 0.0, None, None)

# Function to convert a dictionary to a Stock
def dict_to_stock(s):
return stock_prototype._replace (**s)

TEHREWERRGE:

>>> a = {'name': 'ACME', 'shares': 100, 'price': 123.45}

>>> dict_to_stock(a)

Stock(name='ACME', shares=100, price=123.45, date=None, time=None)

>>> b = {'name': 'ACME', 'shares': 100, 'price': 123.45, 'date': '12/17/2012'}
>>> dict_to_stock(b)

Stock(name='ACME', shares=100, price=123.45, date='12/17/2012', time=None)

>>>

REZHNE, MIRMFHENRREEX —IMEEEMRS LABMNESNEIELSM,
BLGBRBITAHTNRMNRERRE, ZHMRIENIZEEEX —MEE _slots__ 358
£ (BE 84 \T),

3.19 1.19 ¥ERFEETITELIE

3.19.1 [o)gR

MBEZEHIERY EAITRERI (EEW sunO | ninO , max() ), BERELRFH
BRI EE TR R

3.19.2 fRRAFE

— PN EBRENAAEZEESRIBETESKRARER — PN EMBRRANSH.
o, MRMEBHEEFSH, PICME N EIXFM:

3.19. 1.19 #FiHrHFER{TELRIE 35




{Python Cookbook) Z£ =}, Release 2.0.0

nums = [1, 2, 3, 4, 5]
s = sum(x * x for x in nums)

TEREZHF:

# Determine if any .py files exist in a directory
import os
files = os.listdir('dirname')
if any(name.endswith('.py') for name in files):
print('There be python!')
else:
print('Sorry, no python.')
# Output a tuple as CSV
s = ('ACME', 50, 123.45)
print(',"'.join(str(x) for x in s))
# Data reduction across fields of a data structure
portfolio = [
{'name':'GO0G', 'shares': 50},
{'name':'YHOO', 'shares': 75},
{'name':'AQOL', 'shares': 20},
{'name':'SCOX', 'shares': 65}
]

min_shares = min(s['shares'] for s in portfolio)

3.19.3 iTie

LERROIEIRER T SEMBRRANE A — PN RS HEBLERNAHREITNE
B (FHAFESM—IMES), L, TEXEEDGIEEFN:

sum((x * x for x in nums)) # ERIEE—NEMEFALITSR
sum(x * x for x in nums) # BIALIEAISSILAD, B TES

ER—NEMBEREANMF RSB RLE—NMaft I REMNSHA M, tLu,
NRIRANEREMBRIANMIGE, (RRIRERBRER TEMSIGN:

nums = [1, 2, 3, 4, 5]
s = sum([x * x for x in nums])

XM NEFAI NAZEEZMNR, BERERS NP, STEIE—1 &85
®o WFNBGIRAJEERTAKRER, ERMRTEREEE AR, ESCIE—D
BRI ER — XM EF IR EIEEN, MEMRH RISV R
#iE, FEIEEERE,

EER—ERERNLN nin () F max (O KRR (R AT 8258 AN =) T 13 A3 & AL 28 hR
&, EfHERH— key XRIEFSWHPHRRERE. L, £ LEMNESHFH,
(REJRERE B FEAVSEILARE

# Original: Returns 20

min_shares = min(s['shares'] for s in portfolio)

# Alternative: Returns {'name': 'AOL', 'shares': 20}
min_shares = min(portfolio, key=lambda s: s['shares'])
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3.20 1.20 SH S FHEIREY

3.20.1 |9)5R

NEGSAFHNERS, MEEE(NEELEH h— R —REEMITRE
BIF, LNERENENEREREEHFE.

3.20.2 fERAR

BRIRBEIN TR FH

{'x': 1, 'z':
{uy|: 2, Tt

(-]

a
b

-

MAERIIBEUIER N FERPTFITERIRE (LLIEMN a F3k, MRHAZBE b
). —MEEERMRRGTEMZMEM collections RIRARY ChainMap 2, LEYN:

from collections import ChainMap

¢ = ChainMap(a,b)

print(c['x']) # Outputs 1 (from a)
print(cl'y']l) # Outputs 2 (from b)
print(c['z']) # Outputs 3 (from a)

3.20.3 i

— ChainMap EZZ HAKRENEEELTH—1NFH, ARG, XLFHEHA
ARENEHEET, Ch inMap ERERERNIEIET — A’é*l*]]_““%ﬂﬂ’ﬁlﬁé#i
MENX T —LE I FHIRERRBRXNIIR, KEHFHRIEEEBITUIERERLY,
ttan:

>>> len(c)

3

>>> list(c.keys(Q))
'x', 'y', 'z']

>>> list(c.values())
[1, 2, 3]

>>>

MRENEER, WAFE —XHMNREHESHIRE], ELE, FIFREFPYc'z']
REIREIFH a FNTNMAME, MAZ b PIRAE,

W FFHEREHNBIFREFELSEFMIETIRHE—FH,
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>>> c['z'] = 10
>>> c['w'] = 40
>>> del c['x']

>>> a

{'w': 40, 'z': 10}
>>> del cl'y']

Traceback (most recent call last):

KeyError: "Key not found in the first mapping: 'y

>>>

ChainMap N FmIZIES PRIE

F5E
B, BXLE, B EHAETUEEESE

L= (EbW0 globals , locals &) BRIEEEH
=10

>>> values = ChainMap()

>>> values['x'] = 1

>>> # Add a new mapping

>>> values = values.new_child()
>>> values['x'] = 2

>>> # Add a new mapping

>>> values = values.new_child()
>>> values['x'] = 3

>>> values

ChainMap({'x': 3}, {'x': 2}, {'x': 1})

>>> values['x']

3

>>> # Discard last mapping
>>> values = values.parents
>>> values['x']

2

>>> # Discard last mapping
>>> values = values.parents
>>> values['x']

1

>>> values

ChainMap({'x': 1})

>>>

{87 ChainMap KIENX, {REIBESEIRMER update O HFRHANFHEFH, LLIl:

>>>a={'x": 1, 'z': 3}
>>>b={'y': 2, 'z': 4}
>>> merged = dict(b)

>>> merged.update (a)

>>> merged['x']

>>> merged['y"']
>>> merged['z']

>>>

3.20. 1.20 &S/ FHiaipegt
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XEFHEEITRE, BEREFEMEE—NTE2AEANTFTHNR (HEBRRITNEF

B, MREFHEETEH, IMRERSRNEFISHFHRPE, LN

BREER),
>>> al['x'] = 13
>>> merged['x']
1

FI4ER, teun:

ChainMap fERERIFEH, EEHCACIBHNFH, FNEHAR~E LEFT

>>>
>>>
>>>
>>>
1
>>>
>>>
42
>>>

a={'x':+1, 'z': 3%}
b=A'y':2, 'z': 4}
merged = ChainMap(a, b)
merged['x"']

al'x'] = 42
merged['x'] # Notice change to merged dicts

3.20. 1.20 &S/ FHiaipegt

39




CHAPTER

FOUR

BT FHHNXE

NFREERNIEFHIPREFTEYALLE, FTERBTRELR~HHE, X
—ERER/RENAMRIELIE, LLMRNFNE, BR, BRULEBHIS, Kabn
Wyie) &R RE B RV I F AT RN EF E5TM, B, —EEANERMBRIFOIESTE
[EMRIANHERARGEZE, MMEXLEEARATEFM IR, FHEAERIF Unicode
e i Bt 21 49 — L R F A9 e A X B th S IR 2 B,

Contents:

=2

-
23

4.1 2.1 ERS M REFDEF

MEERF—NFEEDERNSAIFE, BERNBEN (TEARNZE) FAZEE

4.1.2 fERAE

string W&RH split() AERENTFIEEFRNFFELIIER, EHARETFE
SPMNRAREBERDRFEARANHENTE, SMEEEMRIENEIFFHIIRHE,
ERFER re.split () FHik:

>>> line = 'asdf fjdk; afed, fjek,asdf, foo'
>>> import re

>>> re.split(r'[;,\s]\s*', line)

['asdf', 'fjdk', 'afed', 'fjek', 'asdf', 'foo'l

4.1.3 iTig

BRE re.splitO) RIFEZAMN, ANERTFHRANRBHEES NMENRI. Lt
o, ELEMGIFH, PREEFFIMRES, NSRELZE, AEHREEAREEEN
=g, REBXMEARIKE, ARSI R FESHAESBSEEMREER TR
FTRIRE, REZERH—NFERIIR, XNR str.split() REMEEREZ 18,

40
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HIRER re.split ) RWEHR, SERFNEIENRENRAXNPEREEEE—NME
SR \fﬁ MNREATHEKDE, BomiBrXAtEHIMELERYIERF, tbul,
MR — T XERRRDIEITRAER:

>>> fields = re.split(r'(;|,[\s)\s*', line)

>>> fields

[lasdf|, 1 I’ lfjdk|, l;l’ |afed|’ |’|’ Ifjekl, |,|, lasdfl, |’|, lfool]
>>>

KRB FHEREEATHEEERAN, W, RrIeeBERBHEIFNSH, AXRE
EEEHME— L F S

>>> values = fields[::2]

>>> delimiters = fields[1::2] + ['']

>>> values

[‘asdf', 'fjdk', 'afed', 'fjek', 'asdf', "foo'l]
>>> delimiters

Lo, s, ]

>>> # Reform the line using the same delimiters

>>> '' join(v+d for v,d in zip(values, delimiters))
'asdf fjdk;afed,fjek,asdf,foo'
>>>

IRMBABREBDEFHHRIERIRDPE, ENATEERRESRIAENR
ANBIE, MFRIFIDERIEMIRDA, Bl »:...) . tEal:

>>> re.split(r'(7:,[;[\s)\s*', line)
['asdf', 'fjdk', 'afed', 'fjek', 'asdf', 'foo']
>>>

4.2 2.2 FRIBA LG ELES

4.2.1 |o]&n

MEZELRENXBIRAEZNEFHRNALNESE, LNXGFRESR, URL

Paraslolasd

Scheme &5,

4.2.2 fERFISR

MEFNFEALIEEN —PMNERAERER str.startswith() HE R
str.endswith() 7%, Etil:

>>> filename = 'spam.txt'

>>> filename.endswith('.txt')
True

>>> filename.startswith('file:"')
False

>>> url = 'http://www.python.org'
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>>> url.startswith('http:")
True
>>>

MRFEREZSMLETE, REZRFMEMNNENBRAZ—1NTEPE, Ak
28 startswith() B¢& endswith() Fi%:

>>> import os

>>> filenames = os.listdir('.')

>>> filenames

[ 'Makefile', 'foo.c', 'bar.py', 'spam.c', 'spam.h' ]

>>> [name for name in filenames if name.endswith(('.c', '.h')) ]
['foo.c', 'spam.c', 'spam.h'

>>> any(name.endswith('.py') for name in filenames)

True

>>>

TEES—MIF:

from urllib.request import urlopen

def read_data(name):
if name.startswith(('http:', 'https:', 'ftp:')):
return urlopen(name).read()
else:
with open(name) as f:
return f.read()

FENRE, INHERURAZBA—NTAFRSE, WRIFRITE— list 3K
& set REINERIN, BEWRFREESHEIFTIEA tuple O FHEZIRDITHREE, tLI0:

>>> choices = ['http:', 'ftp:']

>>> url = 'http://www.python.org'

>>> url.startswith(choices)

Traceback (most recent call last):

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

TypeError: startswith first arg must be str or a tuple of str, not list
>>> url.startswith(tuple(choices))

True

>>>

4.2.3 wtig

startswith() 0 endswith() FFiERHE T —NEEHENH X EMER B A LT
ZEMNKE, EUNREDTUERIARLM, ERRBEREREEMLMIE, Lt
i

>>> filename = 'spam.txt'
>>> filename[-4:] == ' txt'
True

>>> url = 'http://www.python.org'
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>>> url[:5] == 'http:' or url[:6] == 'https:' or urll[:4] == 'ftp:'
True
>>>

{Re] CABEIR B (E A IEMIRAN A LI, ELan:

>>> import re

>>> url = 'http://www.python.org'

>>> re.match('http: |https:|[ftp:', url)
<_sre.SRE_Match object at 0x101253098>
>>>

SRR T9E, ERNTFESNIESEREAIMART, AHHR0SEEE
AOfE 88 3+ BB TR B ARLE,

BER—T, SASMBELNEERERESMESONE startonith() 7l
endswith() FEREREN, i, FTEXMEGRERENRNEEFEREHN
SR

if any(name.endswith(('.c', '.h')) for name in listdir(dirname)):

4.3 2.3 F Shell BEEFILEEFAFS

4.3.1 (o)

{R28{EF Unix Shell PERIBEEM (ELW *.py , Dat [0-9]*.csv F) KILEIX
KRFEFEH
4.3.2 ERAIR

fomatch ARREEMH T AR E—— fomatch() ] fnmatchcase() , FJLARISKRSCIR
XTERVILES, REANE:

>>> from fnmatch import fnmatch, fnmatchcase

>>> fnmatch('foo.txt', '*.txt')

True

>>> fnmatch('foo.txt', '7oo.txt')

True

>>> fnmatch('Dat45.csv', 'Dat[0-9]*')

True

>>> names = ['Datl.csv', 'Dat2.csv', 'config.ini', 'foo.py'l]

>>> [name for name in names if fnmatch(name, 'Dat*.csv')]
['Datl.csv', 'Dat2.csv']
>>>

fomatch ) REERRBRIERZNRKNEHENN (RRINRLZRAN—HH) K
PLESRz0, tean:

4.3. 2.3 A Shell BRRFLEZESE 43
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>>> # 0On 0S X (Mac)

>>> fnmatch('foo.txt', '*x.TXT')
False

>>> # On Windows

>>> fnmatch('foo.txt', '*.TXT')
True

>>>

MRFEWXNXBIRER, PJLAER fomatchcase() RKE, ERSFERIRIVE
NK/NELES, Eeun:

>>> fnmatchcase('foo.txt', '*.TXT')
False
>>>

XFAREE BB — M RAE IR IENAH BN FARIHRENERRE
R, L3, Rig{RE— MM ENEHUETIREIE

addresses = [
'5412 N CLARK ST',
'1060 W ADDISON ST',
'1039 W GRANVILLE AVE',
'2122 N CLARK ST',
'4802 N BROADWAY',

Re] AR BT RES:

>>> from fnmatch import fmmatchcase

>>> [addr for addr in addresses if fnmatchcase(addr, '* ST')]

['5412 N CLARK ST', '1060 W ADDISON ST', '2122 N CLARK ST']

>>> [addr for addr in addresses if fnmatchcase(addr, '54[0-9][0-9] *CLARKx*')]
['5412 N CLARK ST']

>>>

4.3.3 7ig
fomatch() BEREENN FREENFFRSEMBANENRAN 28, NEE
BIBAMRIRER A EE G R ER A M A M NE R, XEEE— M EREEN SR,
MRRNRBEEMNGSNLE, SIFER glob M8, S 5.13 I\H,

4.4 2.4 FrFRALREFEZR

4.4.1 o]0

LR ERRFERIMINE
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4.4.2 fERAER

MRFEBLENRFEFRE, BAMEERFTRRARAELRFFRAEMT, L
str.find() , str.endswith() , str.startswith() SEEMUAIGE:

>>> text = 'yeah, but no, but yeah, but no, but yeah'
>>> # Exact match

>>> text == 'yeah'

False

>>> # Match at start or end

>>> text.startswith('yeah')

True

>>> text.endswith('no')

False

>>> # Search for the location of the first occurrence
>>> text.find('no')

10

>>>

WFERMWLEFESERENRARN re R, I THBENRAXHERFRE,
RigfRBLEHRF BTSN 11/27/2012 , {RATBAXFEM

>>> textl = '11/27/2012"
>>> text2 = 'Nov 27, 2012'
>>>

>>> import re
>>> # Simple matching: \d+ means match one or more digits
>>> if re.match(r'\d+/\d+/\d+', textl):

. print('yes')

. else:

. print('no"')

yes
>>> if re.match(r'\d+/\d+/\d+', text2):
. print('yes"')
. else:
. print('no')

no
>>>

MR EAR - MEAEMSRILE, RMIZEHEAFBEMNRIF AR
R. LLI:

>>> datepat = re.compile(r'\d+/\d+/\d+")
>>> if datepat.match(textl):

. print('yes")

. else:

. print('no"')

yes
>>> if datepat.match(text2):
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. print('yes")
. else:
. print('no')

no
>>>

match() BRMFFEAKRENE, NMEMGEERFFRIETERIER HILAL
&, {FH findall ) HEFRE, teul:

>>> text = 'Today is 11/27/2012. PyCon starts 3/13/2013.'
>>> datepat.findall(text)

['11/27/2012', '3/13/2013']

>>>

EEXIENNMEER, BERMAESERHKRSHE, Ll

>>> datepat = re.compile(r'(\d+)/(\d+)/(\d+)")
>>>

WX AR CMEFEEAIEEMESR, ERAIAD5HE S MENATRINER,
tean:

>>> m = datepat.match('11/27/2012")

>>> m

<_sre.SRE_Match object at 0x1005d2750>

>>> # Extract the contents of each group

>>> m.group(0)

'11/27/2012"

>>> m.group(1)

111|

>>> m.group(2)

l27|

>>> m.group(3)

'2012'

>>> m.groups ()

(*11', '27', '2012")

>>> month, day, year = m.groups()

>>>

>>> # Find all matches (notice splitting into tuples)

>>> text

'Today is 11/27/2012. PyCon starts 3/13/2013."

>>> datepat.findall(text)

(¢raer, 27, '2012'), ('3, '13', '2013')]

>>> for month, day, year in datepat.findall(text):
. print (' {}-{}-{}"' .format(year, month, day))

2012-11-27
2013-3-13
>>>

findall ) FIARERNAFUINREVREIAMBHILE, NRFBANRTG IR
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[ELES, =TLAERS finditer ) FiERMNE, thbi:

>>> for m in datepat.finditer(text):
. print(m.groups())

('11, 27", '2012')
('3', '13', '2013")
>>>

4.4.3 g

XFENRANXIBIEWBIZELEBH TABRERE, Ad, X—TERTER re
ERH TR RZENANRERTE, RO RMRHLFEA re. compile ) FwiFIEN
RIARFFHR, ABEH natch() |, findall() 3 finditer ) FHi%k,

SEIENNFAF SR, BN EENHERERRIBFASBLEN v \dv)/(\d
+)/(\d+H) ', EMFFHEEFEAETENRMIL, IEEVNRIANPREREAN. WRR
XFFEEE, ROIERMANRBL, £M O\\do)/O\\d)/(\\d) ',

FEIEMR match O HENNEEFHFHNARIS, ENLELERETEET
ANRIREHEERIABE, LEan:

>>> m = datepat.match('11/27/2012abcdef"')
>>> m

<_sre.SRE_Match object at 0x1005d27e8>
>>> m.group()

'11/27/2012"

>>>

NR(FBNETALE, MERIFFEMNRIANCA $ FE, MBI LXHF:

>>> datepat = re.compile(r'(\d+)/(\d+)/(\d+)$")
>>> datepat.match('11/27/2012abcdef ')

>>> datepat.match('11/27/2012")

<_sre.SRE_Match object at 0x1005d2750>

>>>

mla, MRFXZM—RERHIXELE/ERIFEENE, JUBIRIEFRD,
E#fER re RIRKHIBIEELL, LLIN:

>>> re.findall(r' (\d+)/(\d+)/(\d+) ', text)
(¢raarr, 27, '2012'), ('3, '13', '2013')]
>>>

BERFEIENE, NRMITEMAXENLENEZRRFIG, RIFLRHFENR
B, AEBEEFAE, RREFINBEASHRIARFIINRANEFER, FILLFH
ARBEREASWMLE, ERMREAMMBIFEININE, FEZBLDERN— LI
REIRIRFE,
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4.5 2.5 FRHRLRMEBR

(RIBEF B RMLEEENXAERN

4.5.2 BERAER
WF RO TEES, HEER str.repalce() HiAENE, LLaN:

>>> text = 'yeah, but no, but yeah, but no, but yeah'
>>> text.replace('yeah', 'yep')

'yep, but no, but yep, but no, but yep'

>>>

W FEZeHiER, SERA re RPN sub() RE, R TIHEXA, RIGIREER
A 11/27/2012 BB EAFRFERERRR 2012-11-27 , RAIEATF:

>>> text = 'Today is 11/27/2012. PyCon starts 3/13/2013.'
>>> import re

>>> re.sub(r' (\d+)/(\d+)/(\d+) ', r'\3-\1-\2', text)
'Today is 2012-11-27. PyCon starts 2013-3-13.'

>>>

sub() BRFAMNE —NMSHERLENIRI, F-NSUREMERN. RATHF
tEgn \3 I EmIERANIEIRAES,

INRIFITERBERNRINEZ R Bk, BRERFCKEF L, LLI0:

>>> import re

>>> datepat = re.compile(r'(\d+)/(\d+)/(\d+)")
>>> datepat.sub(r'\3-\1-\2', text)

'Today is 2012-11-27. PyCon starts 2013-3-13.'
>>>

WTFEMERMER, aJUMEE—MEREARLRAE, L

>>> from calendar import month_abbr
>>> def change_date(m):
. mon_name = month_abbr [int (m.group(1))]
. return '{} {} {}'.format(m.group(2), mon_name, m.group(3))

>>> datepat.sub(change_date, text)
'Today is 27 Nov 2012. PyCon starts 13 Mar 2013.'
>>>

— AN EROFRHABSHRE — natch KR, HFIRE natch(O & £ind O REH
W&, £ groupO) HEREIHFEWLEE. EFRKREREERFNS,

MRRTBRENERI, MEBHNEESLEREKET, AIMUER re.subn(
RE, LLyl:

4.5. 2.5 FEBREEMER 438




{Python Cookbook) Z£ =}, Release 2.0.0

>>> newtext, n = datepat.subn(r'\3-\1-\2', text)
>>> newtext

'Today is 2012-11-27. PyCon starts 2013-3-13.'
>>> n

2

>>>

4.5.3 wig

ATFENRANBRNE R, LEERN subO) HEEACERESTHAE., HX
RSN MERS ENRIANRN, INMRIFRESRFEBCEEHIT,

4.6 2.6 FATHRZBKNEIZRE R

4.6.1 |o]&0

HEBZUBBARNNENHNERSBMX AT S

3

4.6.2 fERAE

ATEXRRENZBIERAXNG, (MEEEFER re BRAMRL X LIRIFRMH
re.IGNORECASE fR&S%4, tbul:

>>> text = 'UPPER PYTHON, lower python, Mixed Python'
>>> re.findall('python', text, flags=re.IGNORECASE)
['PYTHON', 'python', 'Python']

>>> re.sub('python', 'snake', text, flags=re.IGNORECASE)
'UPPER snake, lower snake, Mixed snake'

>>>

RIBHINMIFIBRT —NNiRE, BRFFEATNBNRRICEFR SR/
BRE—H. ATEEXD, RAIRFE—MEEIRLN, MG TEXE:

def matchcase(word) :
def replace(m):
text = m.group()
if text.isupper():
return word.upper ()
elif text.islower():
return word.lower ()
elif text[0].isupper():
return word.capitalize()
else:
return word
return replace
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TEHRERLRARBBFGE:

>>> re.sub('python', matchcase('snake'), text, flags=re.IGNORECASE)
'UPPER SNAKE, lower snake, Mixed Snake'
>>>

1¥&/E: matchcase('snake') IR[E T —AMEARE (SHWIE natch WK), Al
H—TREE, sub( RHEIRTEIBRFARIN, TEEZ—IEIER,

4.6.3 g
N F— AR 2R KNSR ILEIEME, BEAEE— re. IGNORECASE MRS EFL

BRE% T, BEREEZIEMNRE, INMNTFRELEEEKX/NGEEIHA) Unicode ILEZ AT HE
BARGG, 8210 NPT THREZAT,

4.7 2.7 =FEILECARTN

4.7.1 |o]&n

REARERENRAXLERENXSER, EREHIMERRINEKATEEL
g, MIRBIZIRETMEXRRERTEELE,

4.7.2 BBRAR

XA ia) el — AR HIRE F R ILAC — X 3 IR AT Z (BRI XA RIBHR (LEA5| SESMNFEN
), ATIHAFE, SEIMTHEF:

>>> str_pat = re.compile(r'\"(.*)\""')

>>> textl = 'Computer says "no."'

>>> str_pat.findall(textl)

['no.']

>>> text2 = 'Computer says "no." Phone says "yes."'

>>> str_pat.findall(text2)
['no." Phone says "yes.']
>>>

EXANIFR, B o \"Co\" NEERLEHRNSISEENXE, BERELE
MFRAXNAF * BEFRAZN, RItMLERFESERRERKIAIELE, TREF-1
PIFHIEER text2 KIAHRIR BILRARZFAVEER,

ATRIERXA I, s] ARV * RERF/EEMNL? BI6FF, M.

>>> str_pat = re.compile(r'\"(.*7)\"")
>>> str_pat.findall(text2)

['no.', 'yes.']

>>>

XEFMESLESMIFAEERLN, MMRFRRENLE, tHRERNNBENER,
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4.7.3 wig

X—TRRATESEER () FHMENRAINNRREEF—LE 0@, £—
MEAFHER, < () RERTRITHNODERFN, A, NRIFER () SKREF

IRSLERT (LLW51S) 2EfEE, BALERIESERTSRIANEKAIELE,
EHFERRSRESHENRABSERTESNNEARBERE, ARERESEDR
ERFAHEFIRMO, BEIE « 3E + IHEMREFRERIN— 7 aTeAaG LS
AP F RN F] BEILES,

4.8 2.8 Z1TILACIRTV

4.8.1 |o]&n

REAASERENREANEZLRE -KRRHYXE, MIRFERERSITELE.

4.8.2 fERAE

XA ARAHERESTAR () ZRREEEFHIRE, TIiETR () T8
MLECHRITATRIESE, tbal, BRIRMFEIREZLE C BS N EINERE:

>>> comment = re.compile(r'/\*(.*?7)\*/")
>>> textl = '/* this is a comment */'
>>> text2 = '''/* this is a

. multiline comment */
>>>
>>> comment.findall(text1)
[' this is a comment ']

>>> comment.findall (text2)

(]
>>>

ATRIEZANE-, (RAIMESRAFAF S, BIIHRITISH, tbil:

>>> comment = re.compile(r'/\*((7:.[\n)*7)\*/")
>>> comment.findall(text?2)

[' this is a\n multiline comment ']

>>>

EXAMENR, (7. \n) BET —MEMKE (HMRBEEXT —MUXARM
ILES, MAREEN RMHIRNERSHIA).

4.8.3 1ig

re.compile() EREIET — MrESEI re.DOTALL , EXEIEEBRH, EOIMUILE
FNRAAFHS () CESERMTHERNNEEFR. tba:
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>>> comment = re.compile(r'/\*(.*7)\*/', re.DOTALL)
>>> comment.findall (text2)
[' this is a\n multiline comment ']

W F R ANESLER re. DOTALL FRCS R TENRYF, ERWNRENIEE S 4K
BERANTHEFHRSHMES MENSHER (218 THEIFAER), XIHMERERX
MRS ATREH I —LElE, MRILMERME, RIFEREXECHIENRIEA
VR, XIHFERIUEAFZEIIMNIIRMCS T hee TR,

4.9 2.9 ¥% Unicode X ZA#REL

4.9.1 o]0

fRIETESLIE Unicode Z158, FEMERMBFNEERETHEENRT.

4.9.2 fERAE

£ Unicode I, BEFHFEEBAS NS ENRIBRR, A TIURAE, EETERHOXAD
B+ :

>>> g1 = 'Spicy Jalape\u0OOfio'
>>> 52 = 'Spicy Jalapen\u03030'
>>> s1

'Spicy Jalapefio'

>>> s2

'Spicy Jalapefio'

>>> s1 == s2

False

>>> len(sl)

14

>>> len(s2)

15

>>>

X BRI A Spicy Jalapefio” T WM RRR. F—MERBAKRFHF 17 (U
+00F1), BMERAITFE FEHE—"" WESFER (U+0303),

EEEIERFFENEFPEAFHNSHRRISFERIB, HTEEXA0EHE,
{Re]BAfEE A unicodedata FRIRFCIG N AR AL

>>> import unicodedata

>>> t1 = unicodedata.normalize('NFC', s1)
>>> t2 = unicodedata.normalize('NFC', s2)
>>> t1 == t2

True

>>> print(ascii(t1))

'Spicy Jalape\xflo'

>>> t3 = unicodedata.normalize('NFD', s1)
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>>> t4 = unicodedata.normalize('NFD', s2)
>>> t3 == t4

True

>>> print(ascii(t3))

'Spicy Jalapen\u0303o0'

>>>

normalize() B—NMESRWEFFRIFENLRI AN, NFC RIRFHNMIZEEIAA
RS, (EE9Ne]BERYIERAER B —4RE3), M NFD RRFHAMIZNBASMAEFHRT.

Python EI# %5 BIARELZR NFKC #1 NFKD, EAEAIER L FFraHE
N T ENMOFRE S, Eban:

>>> s = '\ufb0l' # A single character
>>> s

1 fll

>>> unicodedata.normalize('NFD', s)

1 fll

# Notice how the combined letters are broken apart here
>>> unicodedata.normalize('NFKD', s)

lfil

>>> unicodedata.normalize('NFKC', s)

lfil

>>>

4.9.3 71ig
ECR TFEMAEEN -G AR Unicode XAWRFHIIEEEEN, Lkt
18 Sk B A P 3 A\ B 2155 MR IR M = 15 SR AD B B8 A EL ANt

ERETRXANHRFFNINECHERREEN., W, FRREEEBRE—L
XA LERNTERFRIEHE (TR N TIERFLE):

>>> t1 = unicodedata.normalize('NFD', s1)

>>> '' . join(c for ¢ in tl1 if not unicodedata.combining(c))
'Spicy Jalapeno'

>>>

BE—MIFRRT wicodedata RN B—AEEHE, R MHFHLD
TREH, combining) EMALME—NFHETNAEFH, EXMERPITE
HibERAFERFHER, MERTHHFFHES,

Unicode AR —AMBANED, WREERANTBREXFIRENSENES, &

£F=E Unicode EMA X FXEF57HI17BE Ned Batchelder 7£ A4 EXY Python BY
Unicode &I2[o]@ B E — MRIFAINT A,
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4.10 2.10 7EIEMZXAF{EH Unicode

4.10.1 |9)5q

fRIEEERENRANEENXAE, BREXENRZ Unicode FHAHE,

4.10.2 fERAER

FRANBAT re BB ZXW—L Unicode FHERE TEARNZIE, tbdl, \\d 2L
ILEE{EERY unicode MEFF T :

>>> import re

>>> num = re.compile('\d+')

>>> # ASCII digits

>>> num.match('123")

<_sre.SRE_Match object at 0x1007d9ed0>
>>> # Arabic digits

>>> pnum.match('\u0661\u0662\u0663"')
<_sre.SRE_Match object at 0x101234030>
>>>

NRIFBERINPEZIEER Unicode F1F, {RAJAER Unicode FHFI A4S
M 7% (EE30 \uFFF BY#& \UFFFFFFF ), L3, TER—MLE/LNAEFHI{HEY R
EFFrBEFAIENRIA:

>>> arabic = re.compile(' [\u0600-\u06f£f\u0750-\u077£\u08a0-\u08ff]+")
>>>

SHITLEMEBERBEFENME, RFEAMENHEBEMBEXASNITELRI
(8% 2.9 Ih3), BEREHFENIZEE—ERNFIER, LIEZBRXNSLEFX/NS
IR HITT 70,

>>> pat = re.compile('stra\u0OOdfe', re.IGNORECASE)
>>> s = 'strafle'

>>> pat.match(s) # Matches

<_sre.SRE_Match object at 0x10069d370>

>>> pat.match(s.upper()) # Doesn't match

>>> s.upper() # Case folds

'STRASSE'

>>>

4.10.3 iTig

BEEMA Unicode MIIEMRANBEE R ILRIMNIE, MRMFEMFITEXFMAVE, &
HERTLRRE=ZAEMKE, ENIEHA Unicode RNEFHEIRFNHE {th K EF AT
RHEEEIEs, SERMILE,
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4.11 2.11 HRFFHFRPFAFTZHFN

4.11.1 |9)5R

MEEEXSFHEL, FEIEFRITNEEZNFN, LLWN=EA,

4.11.2 fERAZR

strip() F75iAREA THERABERIIFN. 1stripO M rstripO 2 5IMNZER]
MERITHIRRIEE, BABRT, IEHFESZRTAFN, ERMFEAEERM
F1IT, tbal:

>>> # Whitespace stripping
>>> s = ' hello world \n'
>>> s.strip(Q)

'hello world'

>>> g.1strip()

'hello world \n'

>>> s.rstrip()

' hello world'

>>>

>>> # Character stripping
>>> ¢ = '-———- hello====="'
>>> t.1lstrip('-")
'hello====='

>>> t.strip('-="')

'hello’

>>>

4.11.3 Tig

X strip() FAEIZEFLBERIEUSEELENMEREEE IWAEIR, Lt
M, fREJCAAEREFESHE, 5ISHTmEMIES.

BERFEIEMNREZRIFMERASI N FAFBRIREMI XA =R, tLa:

>>> s = ' hello world \n'
>>> s = s.strip()

>>> s

'hello world'

>>>

INR(FBAIEREZEE, BAMEBEREEMBA, LLIER replaceO) 73i&
ERAENRANER, ROTF:

>>> s.replace(' ', '')
'helloworld'
>>> import re
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>>> re.sub('\s+', ' ', 8)
'hello world'
>>>

BEEA MR TS strip BENEMIANRERES, LA XEFRIZE
Z1THIE, MRBXHME, BLAEMBRANMAIAKESFT, tbul:

with open(filename) as f:
lines = (line.strip() for line in f)
for line in lines:
print(line)

EXE, RAN lines = (line.strip() for line in f) MITEURIEIRIZIE, X
MAXEESW, ARNEARZTEMEIZEMEHENRE —NMaREIFIRPE, BN
REBIEB—NEMEE, FEERREITZEISINIT strip 1&1F,

Y FESMAY strip, {ReJeEFE(FH translate() Ak, BER TN THRES
XFEFRBEENANS,

4.12 2.12 EEBIBXAFERNF

4.12.1 |oj&n

— LTI 4R RAIMIL TTERE WA XA python”, RBEMREFXLF
HiRIEE,

4.12.2 fRARABZE

NABIELBR T REBENAENSHIELIEE—RI 0@, TIEEERIER
T, {Re]EEIERERFRFHERE (LbA0 str.upper O # str.lower () ) XA IR
AN, (B str.replace() TE re.sub() MIE R B IRIRIEREMRIENTIEERN
FREFY, REMETCAER 2.9 /N THY unicodedata.normalize () ERIEYF unicode
N AR,

Rla, BRHRIFEIgBERIRIRF LB —2, i, (RaJeeBiBFRE X8 £
MFHRBEBEREEN. B T7TXEE, REAINERZE BB str.translate )
ik, ATER, BFEIERE TEXMRIANFNH:

>>> s = 'pythéfi\fis\tawesome\r\n'
>>> s

'pythéfi\xOcis\tawesome\r\n'

>>>

FE—CTRBETHFN., ATEMHM, el — NI\ ERRBAGEHR
translate() Fi%:
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>>> remap = {

ord('\t') : ' ',
ord('\f') : ' ',
.. ord('\r') : None # Deleted
-}
>>> a = s.translate(remap)
>>> a
'pythéfi is awesome\n'
>>>
EAMRERNIE, TEFF \t fl \t SEBEEEFMFE -8, BEFFr EH
R MIRR.

REJ AL NRIE D EMH — S MEE RIRE, b, iEFHNMERAABIFIS
5

>>> import unicodedata

>>> import sys

>>> cmb_chrs = dict.fromkeys(c for c in range(sys.maxunicode)
if unicodedata.combining(chr(c)))

>>> b = unicodedata.normalize('NFD', a)
>>> Db

'pythéfi is awesome\n'

>>> b.translate(cmb_chrs)

'python is awesome\n'

>>>

EFEFIFHR, @BIER dict. fromkeys() FiEMHE—NFH, 84 Unicode FF
FERRE, WFRIMESEBH None

PAJR{EH unicodedata.normalize() HRVBARENL AT BEEAFTR, AEH
A translate RBMIRFAEESTN. EFRIRA AT CAKARMREthERNFAF
(ELANERIF ).

RSB —MF, XEME—MIFFE Unicode BIFFRRETBIITNAY ASCIL F
F ERYERAE:

>>> digitmap = { c: ord('0') + unicodedata.digit(chr(c))
for ¢ in range(sys.maxunicode)
if unicodedata.category(chr(c)) == 'Nd' }

>>> len(digitmap)

460

>>> # Arabic digits

>>> x = '\u0661\u0662\u0663'
>>> x.translate(digitmap)
'123"

>>>

AH—MBENANZRIRE 1/0 BE5REEN, XENTER TN XA M—
LY SHEIE, AFBLES encode() B(E decode ) IRERIEFREENE, LLUN:
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>>> a

'pythéfi is awesome\n'

>>> b = unicodedata.normalize('NFD', a)

>>> b.encode('ascii', 'ignore').decode('ascii')
'python is awesome\n'

>>>

X BRVAR AR RRAISIA 8 0 BIRMIFN T AT, % FREY ASCII 4wt/ fERD
AREREN—TFEFERLEFF., SR, IMGENXRAERENERHZIKENE
XA ACSIT RRHIFHRER,

4.12.3 wig

XAFHFBE-—ITREZNEBNZEEITHIMRE, —RH#, RBEREREITR
R, W FEBRIEIRIREIF, str.replace() HZEBEERRRK, EEENFRFESXIE
RREHE, tbal, RTEBRZEFA, (Re]AXFE:

def clean_spaces(s):

s = s.replace('\r', '")
s = s.replace('\t', ' ')
s = s.replace('\f', ' ')
return s

NRMAEMXANE, ML IMANSLER translate ) HEEMRIARN
ZRRS.

A—HH, NMRFEEMITEMRE XFHANFFRVE MRS 3 BERREIE,
tanslate () FESIEFEIIR,

MRBIFGER S, W RONARERFRRIAEERTASAEECHANERE. ~E
MR, BINAAIRGMREN—MGTENKA, FERBENMEIER. EILSIRME
MAPFEZRFB S EZZRARNGEHHEE,

RERX—TERTRHNENAE, EREUNKAEINERFFW, SBEGENE
R, FERFENRIAT

4.13 2.13 EFENTT

4.13.1 |9)5m

4.13.2 fERAZER

W FERNFAHEITFRIE, FINERFMASEN 1justO |, rjustO F center
Tk, ELun:
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>>> text = 'Hello World'
>>> text.ljust(20)
'Hello World !
>>> text.rjust(20)

! Hello World'
>>> text.center (20)

! Hello World !
>>>

PTAIXLETFEREE R — P AERIEA T, tLal:

>>> text.rjust(20,'=")

'=========Hello World'

>>> text.center (20, 'x*x"')
"s)xxkHello Worldsskskkx'

>>>

BRI format ) EHFAJLAARRBREZSMINFFIFR, REMIMEER <,> &
T FHEERR—NMEENEE, LEil:

>>> format (text, '>20')
! Hello World'
>>> format (text, '<20')
'Hello World !
>>> format(text, '720')
! Hello World !
>>>

IRMFBBE—NMEZRIERFH, BEBRNFFIFRIRIEE]:

>>> format(text, '=>20s')
'=========Hello World'
>>> format(text, '*720s')
"sxxkHello Worldskskkskk'
>>>

SHIBIVE S MEMRHER, XERDANBERIAWATE format O F3iEH. ELI0:

>>> '{:>10s} {:>10s}'.format('Hello', 'World'")
! Hello World'
>>>

format ) BEHHI—NMFRRENMUERTFNH, EoIUARBIVLEME, £
SEIREEA, ki, Fe]UAERBIVMEEF:

>>> x = 1.2345

>>> format(x, '>10")

! 1.2345"

>>> format(x, '~10.2f")
! 1.23 !

>>>
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4.13.3 iTig

EENRER, FEEIBERARBIVEXAER | BIFF, tba:

>>> ! "% text
'Hello World !
>>> ! "% text

! Hello World'
>>>

B2, EHRANRBE, RRIZLEIERE format () REEE AL, format() E
tt % IRERFRITHEEE MiE K, FH format ) tEEER 1just O , rjust () % center )
HEFEEA, AAETUARBILEENR, MANVNEFHE,

NREEZTLTHE format ) RBIBREEE, BSE £4 Python X1
4.14 2.14 EHHHEFFE
4.14.1 [o)8R

(RAEBNANNEFRESH N — MRS
4.14.2 fRRAE

MRFBESHNFHRRE—NFIIEE iterable 1, BBARRNANMEE
A join() 737&, ELUM:

>>> parts = ['Is', 'Chicago', 'Not', 'Chicago?']
>>> ' ' join(parts)

'Is Chicago Not Chicago?'

>>> ' ' join(parts)

'Is,Chicago,Not,Chicago?'

>>> "' join(parts)

'IsChicagoNotChicago?'

>>>

MBEXR, IMEBZELESERIE, BR joinO BEENFHFHIN—I1HE
XD FERRBEERZNTRATERE SMHMARNEERFT (LR, T
H, FH, X, FERENRT), IREMEXIENREHEX— join( Hik
BRERTURE, BILRRFZREMBEZEND B FFHEHERME joinO HEFRX
KR EBRASEXR,

IRMINRAREHALBIVLANFNH, EANS (+) BECEEBT:

>>> a = 'Is Chicago'

>>> b = 'Not Chicago?'
>>>a+ ' ' +b

'Is Chicago Not Chicago?'
>>>
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ME (+) BIEEFEFEN - LEERFHHEBICNBERLSRNMRES B TR
¥f, teun:

>>> print('{} {}'.format(a,b))
Is Chicago Not Chicago?

>>> print(a + ' ' + Db)
Is Chicago Not Chicago?
>>>

MRMFRERBAER N FEFNEEGHER, MRFEEHENFENTRE I,
AFERAMS (+). tLun:

>>> a = 'Hello' 'World'
>>> a

'HelloWorld'
>>>

4.14.3 wig

FHBRESHAIEE LEAAFTERA—BTRITE, BRANZ/NEXNEIA, EF
REEEFAREIVEIHERE DR S MANAEFFRTEEMEEER K.

REZNFESIEIENE, SBINERNS (+) BENFEZERAEBNFNH
R Z2IEFEMBERE, BERNSERISIERAFEHI ARIKEIKEE. 55189, K
KIZEBANN AR N EHIX S F AT R ERNE:

g ="
for p in parts:
s +=p

XMEZERLEER joinO) HFEBITHEE L, ARE—IRNIT += BIFMIHE
FENB— M FHFERR, FREFRTWEMENFNHEABRARBRENERE

— P EXEERRBEBRRI IR I BRI A EMRRIAL (BF 1.19 /D) HRBIEAFFEH
MR SHFrFE, tEu:

>>> data = ['ACME', 50, 91.1]

>>> ', ' join(str(d) for d in data)
"ACME, 50,91.1"
>>>

B FEENUENF A RERERF, BHRRERRTELE Y EMERRIFIN
RAMIASIE—2E, LEANFESTENRIAHR :

print(a + ':' + b + ':' + c) # Ugly
print(':'.join([a, b, c])) # Still ugly
print(a, b, c, sep=':') # Better

HREER [/0 BIENFNRERRFNWNER, BRHERFEFERRIFIVIERF, L
W, EBETEMIERAEHE:
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# Version 1 (string concatenation)
f.write(chunkl + chunk2)

# Version 2 (separate I/0 operations)
f.write(chunk1)
f.write(chunk2)

MEFEANFAFHRRN, BAB—MREMESEIFLE, Bl /O RABFAXREM
1€, BH—7m, MRBIEFBRK, BAR-NRAFTEZENSN, AAEE
ZTRIE—MRAWIERERAHEZSHKENRFREE, TE2ADE, BRHER
EEE*E}EM\B’JF_\TﬁHEfﬂ%ﬁ%}kfﬁﬁﬁﬁﬁﬁﬁﬂﬂBﬂJTi%o

REK—T, IRFRESHREMWEAE/NFFHENELNAE, MERFERTNERE
FY 2SR, FIA yield IBAIFERHFER, tLU0:

def sample():
yield 'Is'
yield 'Chicago'
yield 'Not'
yield 'Chicago?'

XA E—NEBNAEREH LA LA REREEFARMERIR, 19,
{RE] ABIERAYER join() AKX LEREREFHIEER:

’text = ''.join(sample())

BB FNFEREREERE 1/0:

for part in sample():
f.write(part)

BEEMEFUEH—EEE 1/0 BENEEHE:

def combine(source, maxsize):
parts = []
size = 0
for part in source:
parts.append(part)
size += len(part)
if size > maxsize:
yield ''.join(parts)
parts = []
size = 0
yield ''.join(parts)

# HENHEE
with open('filename', 'w') as f:
for part in combine(sample(), 32768):
f.write(part)

RERFRITT
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4.15 2.15 FHFERIBAT=

4.15.1 |o]&n

FEEIE— I NRTENFTE, TEWCHNEMRTNFHRERE,

4.15.2 fERAR

Python F@BNAEFHEPEPERTEERHEERENZIG., EREBIERFN
FRHY format O F3/ARMERIXNE, ELun:

>>> s = '{name} has {n} messages.'
>>> s.format (name='Guido', n=37)
'Guido has 37 messages.'

>>>

BE, MREWRBIENTEEETEFPIKE, BLAIMREIULEEER format map ()
M varsO ., PR TEIXFE:

>>> name = 'Guido'

>>> n = 37

>>> s.format_map(vars())
'Guido has 37 messages.'
>>>

vars() BE—MEEBNHMEREREHERTHREA, tLyl:

>>> class Info:
def __init__(self, name, n):
self .name = name
self.n = n

>>> a = Info('Guido',37)

>>> s.format_map(vars(a))
'Guido has 37 messages.'

>>>

format Fl format map() MI—NMRIEFZENFH A EERIFRIGIETSEREHIE,
tean:

>>> g.format (name='Guido')

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

KeyError: 'n'

>>>

—MEREXMERNAZERIIIEX —NEE _missing ) HENFHENR, #
BN EX A
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class safesub(dict):

mmnn B}a-_lt k:ey j;jzxgu mnn

def __missing_ _(self, key):
return '{' + key + '}'

ME(RRI AR AIX MR B RBARIEEL fornat map() :

>>> del n # Make sure n ts undefined
>>> s.format_map(safesub(vars()))
'Guido has {n} messages.'

>>>

NRFARME CENBHMBENIITIES R, MU ELEERSRA—1IH
BREFRIER, METEIXHE:

import sys

def sub(text):
return text.format_map(safesub(sys._getframe(1l).f_locals))

BRI AR T EXES T :

>>> name = 'Guido'

>>> n = 37

>>> print(sub('Hello {name}'))

Hello Guido

>>> print(sub('You have {n} messages.'))

You have 37 messages.

>>> print(sub('Your favorite color is {color}'))
Your favorite color is {color}

>>>

4.15.3 1Tig

ZFELURBET Python REWEEBRIAEFTMESHN T SMARNBRT R,
EARTHRRY— NIRRT R, R NEHMERSBRR TEXIFNFAFHE
R AT

>>> name = 'Guido'

>>> n = 37

>>> 'Y (name) has %(n) messages.' % vars()
'Guido has 37 messages.'

>>>

Re]REIE B F AT R IRIRAIER :

|

>>> import string

>>> s = string.Template('$name has $n messages.')
>>> s.substitute(vars())

'Guido has 37 messages.'

>>>
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A, format() # formatmap() #HLLIR EENXLLARMEE MR, EILLNiZ
WILITIERE, FA format ) FELRBE —NMFAFMRFRFIUREN FHFERBNLIIRE
X3 (W35, EHRE, HFRANEET), MXEFHRERBERFTFEZEMNAREAR
B BEFRTSHY,

AL ERNABT — R4, MREISEFHEREE N AR nissing O 7
FEATCATEARTE X UNe RE IR ER L AYME, TE SafeSub R, XNFEWTE X AN ERENE
RE—AN ST, ReJURMBRENESHIEERFFER (FIRXNMER GRS
A), MAZF=E— KeyError &%,

sub() BREIEMA sys. getframe(1) RO AAHFR#E M, =] LA Fi5 [0 B
f locals RIABHEHTE, ELROLRBDBERA TEREBREEZEFERMMN
ZeNEER, B2, NTFRFFEERIEXR{MSERIEEERHN, B, EE
EBRIR £ locals @—MNEHAFARMM AT EFFEH, REIRFILANE £ locals
AR, BEEX/MEN TFREMNETERRDEEEAIFZMm, AL, SikihE— %
B LEERIGE, BERNENEHREASBEENXNZTIAAERINTENE.,

4.16 2.16 LAIBEITEARTVLFE T F
4.16.1 9]0

MBE—LERFHH, BUEENIEEENEREIL.

4.16.2 BERAE

{EA textwrap RRFKIBIVIEFAFREMMLH, LE, RIEB FIMKFRE:

s = "Look into my eyes, look into my eyes, the eyes, the eyes, \
the eyes, not around the eyes, don't look around the eyes, \
look into my eyes, you're under."

THERER texturap BAMFFRIIZMAGN:

>>> import textwrap

>>> print(textwrap.fill(s, 70))

Look into my eyes, look into my eyes, the eyes, the eyes, the eyes,
not around the eyes, don't look around the eyes, look into my eyes,
you're under.

>>> print(textwrap.fill(s, 40))

Look into my eyes, look into my eyes,
the eyes, the eyes, the eyes, not around
the eyes, don't look around the eyes,
look into my eyes, you're under.

>>> print(textwrap.fill(s, 40, initial_indent=' "))
Look into my eyes, look into my
eyes, the eyes, the eyes, the eyes, not
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around the eyes, don't look around the
eyes, look into my eyes, you're under.

>>> print(textwrap.fill(s, 40, subsequent_indent=' "))
Look into my eyes, look into my eyes,

the eyes, the eyes, the eyes, not

around the eyes, don't look around

the eyes, look into my eyes, you're

under.

4.16.3 1Tig

textwrap RN FEZHFEITENREEEHRN, 2 EFRHFEHH BN LR
KINFEHE, RETUAMER os.get_terminal size() FiARIKENLZIHWMWANRT, Lt
:

>>> import os

>>> os.get_terminal_size().columns
80

>>>

fi110 AEES —LHM S HKRERG tab, BEAEESF. S tex
twrap. Text Wrapper 3145 3RENE B NE.

\

4.17 2.17 EFFFAFPAIE html F1 xml

4.17.1 |o)&R

R84 HTML 5%#& XML SE{RY0 &entity; 3% &#code; BMRANNAIN A, BE,
BB RNAPHENFR (EE<, >, 3| &),

4.17.2 fERAR

MRAFBERNAEFHFRPH ‘< & >, £ htnl.escape ) RBFIURES
HISERY, ELl:

>>> s = 'Elements are written as "<tag>text</tag>".'

>>> import html

>>> print(s)

Elements are written as "<tag>text</tag>".

>>> print(html.escape(s))

Elements are written as &quot;&lt;tagkgt;text&lt;/taglgt;&quot;.

>>> # Disable escaping of quotes
>>> print(html.escape(s, quote=False))
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Elements are written as "&lt;tag&gt;text&lt;/tagkgt;".
>>>

MRIRIEERIERIR ASCII XA, FHBIFIE ASCII AN N A 4m3 LR ER A i
%, AJULEELE [/0 REEIRSE errors="xmlcharrefreplace' FRKAZX/MNH, tt
u:

>>> s = 'Spicy Jalapefio'

>>> s.encode('ascii', errors='xmlcharrefreplace')
b'Spicy Jalape&#241;0'

>>>

ATBMYARBPREIAE, REEZFERADIN—MEE, NRIRIEELIE HTML
& XML XA, RELFERA—ISEN HTML 5% XML fB728, @EELT, X
LT HSEMB XL REE, (RTEHED,

BRHME, MNRFEWEIT —EESERBENRBXYAS, EEFHEMER, BEMR
RFEZEFER HTML 3 XML ##MTesi— LM x TRRE/75808], tkun:

>>> s = 'Spicy &quot;Jalape&#241;o&quot."
>>> from html.parser import HTMLParser
>>> p = HIMLParser ()

>>> p.unescape(s)

'Spicy "Jalapefio".'

>>>

>>> t = 'The prompt is &gt;&gt;&gt;"’

>>> from xml.sax.saxutils import unescape
>>> unescape(t)

'The prompt is >>>!

>>>

4.17.3 wig

ELER HTML 3¢& XML XARA R, MMRIEBERTFFCFHR—MER
SWBUNET, BRI MRER print O BRHEEMFRFRBVER~ERBHL
AR, fERM html.escape ) WL ERRKFIARE ZHVRRRIX L 0],

MERCEUANEMSTALEYR, &8 - HMHYT HBKEEW
xml.sax.saxutils.unescapge () FJLABEEN{R, %AM, 1R iZSTiRTHEREMHEER—1
SiEMNMETES. tha, MRMELIE HTML 3% XML XK, FEAEMEITERIE
html.parse 3} xml.etree.ElementTree EEF(RETNAIE T XHIEIRMAT,

4.18 2.18 FRFFRShEMEM

4.18.1 |9)5A

MBE—IFNEH, BAEZERERBRT A —DSER
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4.18.2 fRRAR
BURE FTEXE— N AFEFE:

[text = 'foo = 23 + 42 * 10'

AT LR FNEH, MANXFZELREEN, EEHEERIIEE, b, (Reges
FF TR G T EX IR A FTIT

tokens = [('NAME', 'foo'), ('EQ','='), ('NUM', '23'), ('PLUS','+'),
('nuM', '42'), ('TIMES', 'x'), ('NUM', 10')]

ATHRITEENLD, F—CRER TEXFNARRBRANENRENRE X
PRBEFRIRE<hE, BIE=E 1‘%

import re

NAME = r' (?P<NAME>[a-zA-Z ][a-zA-Z 0-9]%)'
NUM = r' (7P<NUM>\d+)'

PLUS = r' (?P<PLUS>\+)'

TIMES = r'(?P<TIMES>\*)'

EQ = r' (7P<EQ>=)"'

WS = r'(?P<WS>\s+)'

master_pat = re.compile('|'.join([NAME, NUM, PLUS, TIMES, EQ, WS]))

ELEERXH, ?P<TOKENNAME> ATFLA—MERX SR, HEmEmEA,

=2, TS, EFARIANREBELWAIIER scanner ) ik, ENHIE
SEIEB— scanner WK, X MR EAMAIEA natch ) HiEFE— "J:'U:E’JEHEHE
MXAE, 85— 0LE, TEHRETR— scanner WRIMAI TIFRIRERNFIF

>>> scanner = master_pat.scanner('foo = 42')
>>> scanner.match()

<_sre.SRE_Match object at 0x100677738>
>>> _.lastgroup, _.group()

('NAME', 'foo')

>>> scanner.match()

<_sre.SRE_Match object at 0x100677738>
>>> _.lastgroup, _.group()

(ws', v

>>> scanner.match()

<_sre.SRE_Match object at 0x100677738>
>>> _.lastgroup, _.group()

("EQ', '=")

>>> scanner .match()

<_sre.SRE_Match object at 0x100677738>
>>> _.lastgroup, _.group()

('ws', ' ")

>>> scanner.match()

<_sre.SRE_Match object at 0x100677738>
>>> _.lastgroup, _.group()

('NUM', '42')
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>>> scanner.match()
>>>

SCAMER XM AR, sIARBSEE N EX R LR BITE R — N3
==l

def generate_tokens(pat, text):
Token = namedtuple('Token', ['type', 'value'l])
scanner = pat.scanner(text)
for m in iter(scanner.match, None):
yield Token(m.lastgroup, m.group())

# Example use

for tok in generate_tokens(master_pat, 'foo = 42'):
print (tok)

# Produces output

# Token(type='NAME', wvalue='foo')

# Token(type='WS', value=' ')

# Token(type='EQ', value='=')

# Token(type='WS', wvalue=' ')

# Token(type='NUM', value='42')

NRIRETL IS hER, IRPIPAE X B S L ZBRR B EA — PN EMREIRIAL,
teal, FEHEREFTRAMENZESME:

tokens = (tok for tok in generate_tokens(master_pat, text)
if tok.type != 'WS')
for tok in tokens:
print (tok)

4.18.3 1Tig

BEERASHAERRSSANEBITSHENE —F, hTEALANRERE,
MEZICEXE-LEEEN/LR. F— B2 R ARANMREREMNRANIEE T AT
BMAPRREIRNNAEFT, MREEFAANTLENXAHINT, AMMSERS
IE, R R4 LEFFROTIEEZBF S ENRE,

SLRNINFEEEZMN. re RRZIZBIBEFHIINFEMLE, Fit, MR-
MEAVEHRA N ERBEANTFFN&H, BLAGREEZRERENSENE. tLI:

LT = r' (?P<LT><)"'
LE = r' (?P<LE><=)'
EQ = r' (?P<EQ>=)"

master_pat = re.compile('|'.join([LE, LT, EQ])) # Correct
# master_pat = re.compile('|'.join([LT, LE, EQ])) # Incorrect

FINMERNRHN, BRESRX AR <= LEASH LT £RE EQ, MARHIH
H<h LE, INARNRHNBENLG

Ra, MREEBE T FFHREEAMNER, tLil, RRFBEINTHEMED:
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PRINT = r'(?P<PRINT>print)'
NAME = r' (?P<NAME>[a-zA-Z_][a-zA-Z_0-9]%)'

master_pat = re.compile('|'.join([PRINT, NAME]))

for tok in generate_tokens(master_pat, 'printer'):
print (tok)

# Outputs :
# Token(type='PRINT', wvalue='print')
# Token(type='NAME', value='er')

XTESMIISRLE AR, RRJEEEESF PyParsing & PLY 8, — M
PLY BB FETFT —TEBER.

4.19 2.19 LI — M ERANEITTIES S

4.19.1 |oj&n

RERE—REZNWUBN XA RITHS, HEWE—MIRBANRAREE
B, MREZFEEER, (FAIUBCEXMETEE, MARMER—LESR

4.19.2 BERAZE

EXAN AR, FAIRPITERBIFIAEEEBITCERIRIE, 77X, R
5Z LA BNF 2(#& EBNF VB E —MrEEZE, LW, — MNEREAFRANEER]
BEMR T EIX %

expr ::= expr + term
| expr - term
| term

term ::= term * factor
| term / factor
| factor

factor ::= ( expr )
| NUM

%, LA EBNF fR:

expr ::= term { (+|-) term }*
term ::= factor { (*|/) factor }*
factor ::= ( expr )

| NUM

4.19. 2.19 L — M ERMBIT T IFDTR 70



http://pyparsing.wikispaces.com/
http://www.dabeaz.com/ply/index.html

{Python Cookbook) Z£ =}, Release 2.0.0

£ EBNF 1, #EBEE {. ..} FEMNZEFNER, *AR 0 XS REE (IRE
MFRIANREXZ ),

HTE, WRMEN BNF W ITENGEANERAENE, MEEIMRE—HEEGRNS
AIREERIIN, —RERE, BITRREFZ(RFA BNF TS SR RCAL
AN EINEZMN, »TER, RFEEBAEN 3 + 4 + 5 BRIAN, XN
RANGBEETER 2.18 THNBMIFRARDEAH—HSHER, SRATERBGTIIXE
HI<LhEFF:

[NUM + NUM * NUM

ELEEAL E, BTaERuEZ BT ERIEFLEEZZIMASHE:

expr

expr ::= term { (+|-) term }*

expr ::= factor { (x|/) factor }* { (+|-) term }x

expr ::= NUM { (*|/) factor }* { (+|-) term }*

expr ::= NUM { (+|-) term }*

expr ::= NUM + term { (+|-) term }*

expr ::= NUM + factor { (*|/) factor }* { (+|-) term }*
expr ::= NUM + NUM { (%|/) factor}* { (+|-) term }*

expr ::= NUM + NUM * factor { (*|/) factor }* { (+|-) term }*
expr ::= NUM + NUM * NUM { (x|/) factor }* { (+[-) term }x
expr ::= NUM + NUM * NUM { (+|-) term }*

expr ::= NUM + NUM * NUM

TEHRENEIC R GEFEXRNEIZEFRE, ERE(IRESMERERBAFLE
EMEEZEAN, F—NMEASHEZ NUM, BB HREESLERNS, — B
FpLll, MEHEAT 1ML +, BLEEK, SEZWERELRE T — < hEImE,
BIARERS (EE8D { (+/) factor }x ) BASHFIRIE, E— P RIINEHRT, B4NE
BEHD 2 ERFRILEC AL R,

BTAEMARER, FTEHRAE—ERRORBRINEAMEE— M RITTFERA
VKIEREF:

#!1/usr/bin/env python

# —-*— encoding: utf-8 —*-
nmnn

Topic: TPEREHTZR

Desc :

import re

import collectiomns

# Token spectfication

NUM = r' (?P<NUM>\d+)'

PLUS = r'(7P<PLUS>\+)'
MINUS = r'(?P<MINUS>-)'
TIMES = r'(?P<TIMES>\%*)'
DIVIDE = r'(7P<DIVIDE>/)'
LPAREN = r' (?P<LPAREN>\()'
RPAREN = r'(7P<RPAREN>\))'
WS = r' (?P<WS>\s+)'
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master_pat = re.compile('|'.join([NUM, PLUS, MINUS, TIMES,
DIVIDE, LPAREN, RPAREN, WS]))

# Tokenizer

Token = collections.namedtuple('Token', ['type', 'value'l])

def generate_tokens(text):
scanner = master_pat.scanner (text)
for m in iter(scanner.match, None):
tok = Token(m.lastgroup, m.group())
if tok.type != 'WS':
yield tok

# Parser

class ExpressionEvaluator:
Implementation of a recursive descent parser. Each method
implements a single grammar rule. Use the ._accept() method
to test and accept the current lookahead token. Use the ._expect()
method to exzactly match and discard the next token on on the input

(or raise a SyntazError if it doesn't match).

def parse(self, text):
self.tokens = generate_tokens(text)
self.tok = None # Last symbol consumed
self .nexttok = None # Next symbol tokenized
self._advance() # Load first lookahead token
return self.expr()

def _advance(self):
'Advance one token ahead'
self.tok, self.nexttok = self.nexttok, next(self.tokens, None)

def _accept(self, toktype):
'Test and consume the next token if it matches toktype'
if self.nexttok and self.nexttok.type == toktype:
self._advance()
return True
else:
return False

def _expect(self, toktype):
'Consume next token if it matches toktype or raise SyntaxError'
if not self._accept(toktype):
raise SyntaxError('Expected ' + toktype)

# Grammar rules follow
def expr(self):
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"expression ::= term { ('+'|'-') term }x"

exprval = self.term()

while self._accept('PLUS') or self._accept('MINUS'):
op = self.tok.type
right = self.term()

if op == 'PLUS':
exprval += right
elif op == 'MINUS':

exprval -= right
return exprval

def term(self):
"term ::= factor { ('*'|'/') factor }*"
termval = self.factor()
while self._accept('TIMES') or self._accept('DIVIDE'):
op = self.tok.type
right = self.factor()

if op == 'TIMES':
termval *= right
elif op == 'DIVIDE':

termval /= right
return termval

def factor(self):
"factor ::= NUM | ( expr )"
if self._accept('NUM'):
return int(self.tok.value)
elif self._accept('LPAREN'):
exprval = self.expr()
self._expect ('RPAREN')
return exprval
else:
raise SyntaxError('Expected NUMBER or LPAREN')

def descent_parser():

e = ExpressionEvaluator ()

print(e.parse('2'))

print(e.parse('2 + 3'))

print(e.parse('2 + 3 * 4'))

print(e.parse('2 + (3 + 4) * 5'))

# print(e.parse('2 + (3 + * 4)'))

# Traceback (most recent call last):

# File "<stdin>", line 1, in <module>
File "exprparse.py”, line 40, in parse
return self.ezpr()

File "exprparse.py"”, line 67, in expr
right = self.term()

File "exprparse.py", line 77, in term
termval = self. factor()

HOH R R R W
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File "exprparse.py”, line 93, in factor
ezprval = self.expr()

File "exzprparse.py”, line 67, in expr

right = self.term()

File "exprparse.py”", line 77, in term

termval = self.factor()

File "exprparse.py”, line 97, in factor

raise SyntazError("Expected NUMBER or LPAREN")
SyntaxzError: Ezrpected NUMBER or LPAREN

HOWH R R R R W™ W™ R

if __name__ == '_ _main__':

descent_parser ()

4.19.3 iTig

NAEBAR—NMERNERD, —REHAZEFIRIFIRENFNIFIAL = F0TE,
MRFERIRTIEBELE, BNMEESHEINERRNIE, BNZEE—THIFED
£ BEA, XTFXHFEAMABTAZ, FOJeEEXELEREH,

REW, ®E— MBI TIEREITSEMNERKTIRILLREEN, FHBRIORE, {R5E
KIS BMBEIN, REGEERN—NRESERE BIWMRGEIEELEMX
ES

expr ::= term { ('+'|'-') term }*
term ::= factor { ('*'['/') factor }*
factor ::= '(' expr ')'

| NUM

{RRIZE AT e 4R — R & T EXFTTE:

class ExpressionEvaluator:
def expr(self):
def term(self):

def factor(self):

BAYHZETANESRER - ERTNEZGERERMEZANNE -7, LEE
N, NEMBEX L, BENENRREAGETIEEZNN, BAr=-E—NMEE
HiR. A TXEM, FERATEIXLELRE:

o WIRMUAHTNMFSERIN—MEENMNAIEZF (ELY0 term 5K factor), FATEHR
HIERERINFG AR, X ZEER” T BIBAXK - 26 FEEI 5 —ME
EMNGE, ERENNSIEBAEEMITAIAE (B, & factor ::= ' ('expr
) ST expr BIIEA), XHMERER” &I HEK,
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- MEHMUAT—IHFSEMIHRNS (LEW (), FEEHT —NSERARIAR—
MEMRLE), MRALE, MTE—MEERR, X— TR _expect() ik
FhE ARIX — 2,

o MRMUWPT—NFSH—LATEERIERIN (LW + 2 -), (RBTXST—F0]
BEEARET— 1<, REHElRE—RHET g, XBERTREIA
_accept ) F3iERVBE R, BRI T _expect() F7iERITHILRAE, BRIMR—LE
HE T ERYE, BRNREHE, ERRFERRMELR (RFRENKEE
HREEHTT),

« WFBEEEHTHIAMM (EEIWEMMRIA = term { ('+'|'=") term }* H),
EEMF@EIET— while BRI, BHREAKWENLIEMBENEETRE
2E B H TR AIKE,

o —BEMEEZNNLIETN, BNHEZROEMERELEAE, XMIERNT
UEFMEREFRMEREE, bW, ERAARERFF, ROENRKANE
WRMEHDER. REMEESERIEMEEMNTGEZREFER,

REBEBRERNEZ —NEEMNGF, BT TERERETUARAREMIER S M8
#r. tb¥0, Python BEABIEE T — MBI T ERENTES SRR, WNRIRI UL
W, {Re]A@BEEF Python JEREXH Grammar/Grammar KRR FIKREBIENVLE,
ERMERY, BEFHARELU M EMBEISERSNERMAEZL,

HA—PERARENNERATESEMALEFREEZNN P, W, MAMRE
ZENF I

items ::= items ',' item
| item

RT X, RSB TEXFER items O 733k

def items(self):
itemsval = self.items()
if itemsval and self._accept(','):
itemsval.append(self.item())
else:
itemsval = [ self.item() ]

E—RRIERXNERAANELF, FLE, ESr-E—1MERBIFHER.

KTEZEMNAB(RAT et Rl 2 — R Fayell, LN, fre]gei8znE FmixX4
BIERIEEERARIDFE:

expr ::= factor { ('+'['-'['*'['/') factor }*

factor ::= '(' expression ')'
| NUM

XMEFE LREEREE, EREANEREAINENNzEFEERFMLIER,
EEal, F|AZN "3 + 4 x 5" RIFE 35 MAZHAER) 23. HFER "expr” F"term”
=] BALEEIERRY T1E,

WFERIEE, MRFRERENET IR PyParsing &2 PLY, TMH
(£ PLY REERIAAREREREFHING:
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from ply.lex import lex
from ply.yacc import yacc

# Token list

tokens = [ 'NUM', 'PLUS', 'MINUS', 'TIMES', 'DIVIDE', 'LPAREN', 'RPAREN' ]
# Ignored characters

t_ignore = ' \t\n'

# Token specifications (as regexs)
t PLUS = r'\+'

t_MINUS = r'-'

t_TIMES = r'\*'

t_DIVIDE = r'/"

t_LPAREN = r'\ ('

t_RPAREN = r'\)"

# Token processing functions
def t_NUM(t):
r'\d+'
t.value = int(t.value)
return t

# Error handler

def t_error(t):
print('Bad character: {!r}'.format(t.value[0]))
t.skip(1)

# Build the lezer
lexer = lex()

# Grammar rules and handler functions
def p_expr(p):
expr : expr PLUS term
| ezpr MINUS term

P

if p[2] == '+':
plo]l = pl1] + p[3]
elif p[2] == '-':

plo]l = pl1] - p[3]

def p_expr_term(p):

rr

expr : term
rr

pl0] = pl1]

def p_term(p):

rr

term : term TIMES factor
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| term DIVIDE factor

1

if p[2] == '*':
plo]l = pl[1] * p[3]
elif p[2] == '/':

plo]l = pl1] / pl3]

def p_term_factor(p):

rr

term : factor

1

plo]l = pl1]

def p_factor(p):

1

factor : NUM

rr

plo] = pl1]

def p_factor_group(p):

rr

factor : LPAREN expr RPAREN

rr

plo] = pl2]

def p_error(p):
print('Syntax error')

parser = yacc()

XNEFF, IERBEESUT I ERESNER, (FRBFBERNSHEEMNRAINH
M LECR RS AL IRREIBN ], MSLFREVIZITHETRS, BRCHSSRENEESE
WEEREISRIL T,

THER—NEFEREERRBIT Y REMF:

>>> parser.parse('2"')

2

>>> parser.parse('2+3')

5

>>> parser.parse('2+(3+4)*5")
37

>>>

NRFBEMRIRIZIIEFRLRAFIRE, REENBRNRIFREN TN EAIE
B, BR, —AREEBHHEESESRENERIN[, NIRSHFMHFIFEHLATLA
EM E3%XE, Python BCHY ast MRBEREE—T.
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4.20 2.20 FLUFA B LRFFEIRME

REEFDFAHR LRITEENXARERE (tLBkR, BRMER).

4.20.2 fRRAE
ARSI ASD AN AN EFRE— A BRI, thin:

>>> data = b'Hello World'

>>> datal[0:5]

b'Hello'

>>> data.startswith(b'Hello'")

True

>>> data.split()

[b'Hello', b'World']

>>> data.replace(b'Hello', b'Hello Cruel')
b'Hello Cruel World'

>>>

XERFRIFHERTFHEHE, thul:

>>> data = bytearray(b'Hello World')

>>> datal0:5]

bytearray(b'Hello')

>>> data.startswith(b'Hello')

True

>>> data.split()

[bytearray(b'Hello'), bytearray(b'World')]
>>> data.replace(b'Hello', b'Hello Cruel')
bytearray(b'Hello Cruel World')

>>>

Re]MEAENRADNLEF N FNSH, BRENREAARTFUIHEE
an:

FTE, L

>>>

>>> data = b'F00:BAR,SPAM'

>>> import re

>>> re.split('[:,]',data)

Traceback (most recent call last):

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

File "/usr/local/lib/python3.3/re.py", line 191, in split
return _compile(pattern, flags).split(string, maxsplit)
TypeError: can't use a string pattern on a bytes-like object
>>> re.split(b'[:,]',data) # Notice: pattern as bytes
[b'FOO', b'BAR', b'SPAM']

>>>

=Ml

-
3

FRIRMF

$
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4.20.3 iTig

RBREAT, EXSFAHHELREYRIRTFNFN G, A, XBERFE LT
FEIENAER, B, FHFHENRSIRMPREAERMARRMTM, tLil:

>>> a = 'Hello World' # Texzt string
>>> al0]

Ty

>>> a[1]

!

>>> b = b'Hello World' # Byte string
>>> b[0]

72

>>> b[1]

101

>>>

XAE X EMX A% TR R F T

BoR, FOFFEAZREHR—EINL
FEEACWBED N — I XEAFRFEH, tLa:

'

FRIGEERM,
FRBRER, BAERIIFITENGR, bR

>>> g = b'Hello World'

>>> print(s)

b'Hello World' # Observe b'...'
>>> print(s.decode('ascii'))
Hello World

>>>
EUR, BAFERFAMEATFTFARIVSIULERE:
>>> b ' % (b'ACME', 100, 490.1)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unsupported operand type(s) for %: 'bytes' and 'tuple'
>>> b'{} {} {}'.format(b'ACME', 100, 490.1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'bytes' object has no attribute 'format'
>>>

MRFRBINEFTFNS, FRCERFENNEFENEH, ARHERE AT
FATE, tbal:

>>> '{:10s} {:10d} {:10.2f}'.format('ACME', 100, 490.1).encode('ascii')
b'ACME 100 490.10'
>>>

REBREIENRE, ERAFTFNRURINT —ERENEN, FrlfBLRX
HFREFRIRE, LW, MREERA—IMREIFTHHIXGER, MAR—EEDN
XAEFFR, SERAXARNRE/M#EE, thl:
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>>> # Write a UTF-8 filename
>>> with open('jalape\xflo.txt', 'w') as f:
f.write('spicy')

>>> # Get a directory listing

>>> import os

>>> os.listdir('.') # Text string (names are decoded)
['jalapefio.txt']

>>> os.listdir(b'.') # Byte string (names left as bytes)
[b'jalapen\xcc\x830.txt"']

>>>

IR FPNRESDBNEERBEE N FIFNEREFSRERPERBUR
R FTREMN, EFEXFHIAHREZFREBN UTF-8 i, &% 5.15 NTIKREE
SNHBRBERBIARE,

REE—R, "EEFRATRABEFATHEESME FEAFTFAHEMA
EXAFHFBR, RERFFTFNRERLFDUNEIENSN (EALEXRERTH
Unicode HXFH). ZHEMEBESZSRIEEREANNE, FREEAMFDFNEHF
ANEEFN Python RIEMthERS TIERIIREF, FHEMEFIFINIEMBERImD/ RRIDIRE,
BEH, NRFELENEANE, HEEEEFPERSENXASFNEMARTD
FrFHR, MITEANIGE !

3
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CHAPTER

FIVE

=S — ¢

L= = Rl — N

#0552 HAFNAY (8]

£ Python RPFITEAFZRBNBFzEMNREREN, REWNLE, MRMEFEZEHN
1778, WANER B EMEENE, MEHESHNIET, SEEPITIEN

FLIX eI 0,
Contents:

5.1 3.1 FHEEFAA

5.1.1 [9)8R

RN ERENITHRERENEAEGE,

5.1.2 fBRAE

WFEENEAEGE, FHARER round(value, ndigits) BRI ZRB0R], tbyn:

>>> round(1.23, 1)
1.2

>>> round(1.27, 1)
1.3

>>> round(-1.27, 1)
-1.3

>>> round(1.25361,3)
1.254

>>>

H—MERFER MDA REOPEMRER, round RBHREIETE

=i, W15 5E 2.5 WEAGEHSREE 2

RITMHELE, i

Z48 round O EREIHY ndigits SHEIUNZHNE, IMIBEAT, EABERFRE

THI., BfI. FAFLmE, tta:

>>> a = 1627731
>>> round(a, -1)
1627730

>>> round(a, -2)
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1627700

>>> round(a, -3)
1628000

>>>

5.1.3 i1ig

AEFSABNCBLIRESR T, WRFHNENIRZE B LE —ERZENE,
RAFEEA round O B, MIVXRAFEZEBIVEHIBHRIEERER ], tLal:

>>> x = 1.23456

>>> format(x, '0.2f')

'1.23"

>>> format(x, '0.3f')

'1.235'

>>> 'value is {:0.3f}'.format(x)
'value is 1.235'

>>>

B, ABEAEEZSANZFSER EIE” RE LBEREMAC@E, LW, (ReT6E
e T XA

>>> a = 2.1

>>> b = 4.2
>>> c=a+ b
>>> ¢

6.300000000000001
>>> ¢ = round(c, 2) # "Fiz" result (22%2)

>>> ¢
6.3
>>>
WFRSBEAZZERMES, KELEBAEFEIFM, REAITENRES
—RR/MIRE, BERXE/NREREMIEBRSELN, WRAFERIFXFNNR

£ (LLis LB ERmIU), BAMSERMER decinal HIRT, F—THEATRFMT

s

5.2 3.2 MITHREWRZERCE

5.2.1 [o]&h

B2 ZRENITRMITERE, FETFEREMAIMRENHIA.
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5.2.2 BRAR

FRBU—MERELARENATEBRNRR TN, FH, ERREEN
HFBEEBRTE/NIRE, tE:

>>> a = 4.2

>>> b = 2.1

>>> a + b
6.300000000000001
>>> (a + b) == 6.3
False

>>>

XEHIRZHAKE CPU #M IEEE 754 frEEE B CIERBUERITERIAVE
iE, BT Python MFRBIERBERRERREFMEREE, BILREDERERZIXFN
RE,

INR(RABENNEM FFeB L —ERMEEERFE), RATLAER decimal 1RIR:

>>> from decimal import Decimal
>>> a = Decimal('4.2')

>>> b = Decimal('2.1")
>>>a+b

Decimal('6.3")

>>> print(a + b)

6.3

>>> (a + b) == Decimal('6.3"')
True

YIBEXR, LENABFEESRFE, LABRIMNAFEFERRTYFE, AMm,
Decimal WRABEEZR Y —HNILIE (FAENERKFEE), NRMFITHE
MNEBEEFFEBRAVCREPERE], BERBEETERF AT

decimal HBIREI—NEEHARAVHFERTENES—FHE, SEMFUENNSE
BABE, AT, FEAEREIE— At EFTXAENRENIRE, b

>>> from decimal import localcontext
>>> a = Decimal('1.3")
>>> b = Decimal('1.7")
>>> print(a / b)
0.7647058823529411764705882353
>>> with localcontext() as ctx:

. ctx.prec = 3

. print(a / b)

0.765

>>> with localcontext() as ctx:
. ctx.prec = 50
. print(a / b)

0.76470588235294117647058823529411764705882352941176
>>>
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5.2.3 i
decimal #EIRSLI T IBM 897 @B /NBUZEME”, FHIE, BESHEEEINX
AEGHEIRE,

Python FiFSMEFERA decimal RIRRAIEZ MGz E, A, TIEMRE
MINAREFENRIFEETERN, MRFERAEMBMFZTERNTIETHAITE, Bika

B, ERRFIENASHEE, BAEREFENFREMREREENNE H
F—PERERER, EESSERPRLVSERBERIEEZ R WERM 17 (IFE,
e, HEIEFNBL-—SSNRERBAITH., F_RME, RENFRETEE

RIS -BRHRIGFENITREZENRREREERIEEERM,

BMEGNLE, (FAIRNEEREBIRE, BERE T KRENEBEARSEE L, FEL
BIREQLEMITEEL, REFERETRIEMERARXEF/NEMT EEMER
KISz, Ebal:

>>> nums = [1.23e+18, 1, -1.23e+18]

>>> sum(nums) # Notice how 1 disappears
0.0

>>>

FEMEIRFIARIA nath. fsun O FrRHAVESHATTEREIRARR :

>>> import math
>>> math.fsum(nums)
1.0

>>>

A, WFHEMNEZ, MNZFARREFIEBRENRETEXIR,

SRR, decimal BREBRAED REERIFVMIE, EXXEFH, WHR—=
INNIRZEFETTELSERERBREARRIFET, FULE, decimal FRIRFHERIXE0)HEIE
HT %A, S Python MBIEEITRERN & LEE RIEE] Decinal WK, #FH, &
w R AELIEERBENR R,

5.3 3.3 FRIBV L

5.3.1 [a)8R

MEEFRFRACREL, AERRFOMUK. WF FUDRAFHEBIA

-+

To

5.3.2 BRAR

BV H RN RFRIRHR, FICAERARER format () REK, LEIM:

>>> x = 1234.56789
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>>> # Two decimal places of accuracy
>>> format(x, '0.2f"')
'1234.57"

>>> # Right justified im 10 chars, one-digit accuracy
>>> format(x, '>10.1f')
' 1234.6"

>>> # Left justified
>>> format(x, '<10.1f")
'1234.6 '

>>> # Centered
>>> format(x, '~10.1f")
' 1234.6 '

>>> # Inclusion of thousands separator
>>> format(x, ',')

'1,234.56789'

>>> format(x, '0O,.1f")

'1,234.6"

>>>

INRIFEERTEICE, 5 {4 e 3 E(BURTFHEEMEBMARNERR), teu:

>>> format(x, 'e')
'1.234568e+03"'

>>> format(x, '0.2E')
'1.23E+03"

>>>

EIREEREMNBEN—MREZAR ' [<>"17width[,17(.digits)?' , HM width
M digits AR, ? ARFEERSD, BEFMNBRIABRBEFHER format O FFiEH,
tean:

>>> 'The value is {:0,.2f}'.format(x)
'The value is 1,234.57'
>>>

5.3.3 it
HERANCHBEEREREGEN, FEHERNFRABNERFZSREF decinal
FEIRAA) Decimal FFEN R,

HSEERFHMABE, ERESRE round ) BHEHMMNHTHERANGR
@, Eban:

>>> x

1234 .56789

>>> format(x, '0.1f')
'1234.6"
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>>> format(-x, '0.1f"')
'-1234.6'
>>>

BETFAFHRICRAEE %R, NREEERERRRERTUM, K
ESECEBET locale BRANER T, (RRLITUERTHERM translate()
FERZIRT AL, En:

>>> swap_separators = { ord('.'):',', ord(','):"." }
>>> format(x, ',').translate(swap_separators)
'1.234,56789'

>>>

£1RZ Python KBRS BERER% REVELHRFHY, tEM:

>>> ! " ox

'1234.57"'

>>> ! "% ox
1234.6"

>>> ! "% ox

'1234.6

>>>

XMV AR AT, NELEEMEHER format O BE—m, tLil, &fE
A% BEMBIVERFRER, —25E (RINTAA) F AWM.

5.4 3.4 Z)\T73HFIEEE
5.4.1 [o]F;
(RESZERe BN ER TS, /\HFHSTSHEIRROEL,

5.4.2 fRRAER

AT EBREERRD G, \HFISTARFHXASE, sTURRIER bin() |,
oct() Bk hex() BR#Y:

>>> x = 1234
>>> bin(x)
'0b10011010010'
>>> oct(x)
'002322"

>>> hex(x)
'0x4d2'

>>>

HIr, WRIRAEH L ob , 0o THE 0x KIBILERAVIE, BJLUAER format O HEY, Lt
i
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>>> format(x, 'b')
'10011010010"

>>> format(x, 'o')
12322

>>> format(x, 'x')
'442"

>>>

BERYZENSH, FUNRGELEARNE, BHERFEE 115, tLil:

>>> x = -1234

>>> format(x, 'b')
'-10011010010"

>>> format(x, 'x')
'-4d2'

>>>

MRFEF=E—NEHSE, FESEN—IMERERUKENE, LLNATER
32 IfYME, AR TEXES:

>>> x = -1234

>>> format(2**32 + x, 'b')
'1111111111414444141111101100101110"
>>> format(2**32 + x, 'x')
'fffffb2e'

>>>

AT ARERSHFIERBRFAS, RBRENERTEESIR int O EZREN]:

>>> int('4d2', 16)

1234

>>> int('10011010010', 2)
1234

>>>

5.4.3 Tig
AESEIERTRIE T, /\FEEFT ARG REN, REIDEXLLEHR
B F B E N M AR R Z BRG], KERE—FhEREKE,

&ia, FANAGFNEFRAE—REZEET. Python IHE/\HEHIKINEZRE
iESHEARE, W, MRMFEETEXFEE/\#HF, SHIEFHR:

>>> import os
>>> os.chmod('script.py', 0755)
File "<stdin>", line 1
os.chmod('script.py', 0755)

SyntaxError: invalid token
>>>

TR/ \EHIBHIAIRRZ 0o , MEFEIXHE:
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>>> os.chmod('script.py', 00755)
>>>

5.5 3.5 FHEIREHMMITESHEE

5.5.1 [o]&h

MBE—INFHFHRBAEEEREM—TBY. &, RERE - IKBREEHRR
—NFERFNE,

5.5.2 fERAE

RIRMFIVEFFELIE—MAE 128 U KK 16 MTENFTFRH, LEU:

‘data = b'\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004"'

R THE bytes BT HEEE, {FF int.frombytes() F3i%, HETEXMHIEEFT
5 -

>>> len(data)

16

>>> int.from_bytes(data, 'little')
69120565665751139577663547927094891008
>>> int.from_bytes(data, 'big')
94522842520747284487117727783387188
>>>

ATH—APRBEUEBRD—NFTHFAH, £ int.tobytesO 737%, AR TME
XFREFENF IR

>>> x = 94522842520747284487117727783387188

>>> x.to_bytes(16, 'big')
b'\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004 '
>>> x.to_bytes(16, 'little')
b'4\x00#\x00\x01\xef\xcd\x00\xab\x90x\x00V4\x12\x00"'
>>>

5.5.3 iwTig

REBMFUFFHRZERNEGREFANEL, A, £-LENAEERERS
HIL, CEINZRDFEREMLE, BN, IPv6 MLZHIUEER—/ 128 (IRBIRER. R
REN—NIEICR PRI FNENRR, (FRSENXEFN0),

fER—FERTTE, (RETAEER 6,11 NFRFANEN struct EHRRBETT.,
SAETI8IE, FTRIA struct BHURIEN FREMNA/NREMAN, Hit, (R
EERES AT RARERATARENER, RETERE:
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>>> data
b'\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004 '
>>> import struct

>>> hi, lo = struct.unpack('>QQ', data)

>>> (hi << 64) + lo
94522842520747284487117727783387188

>>>

FUIMRFRAN (little 3% big) (NINIBE T HEERRNFHRVRUSMUHTI G,
HBAVATEBOIERN 16 #HIHBRTHTUARETZIELR:

>>> x = 0x01020304

>>> x.to_bytes(4, 'big')
b'\x01\x02\x03\x04"

>>> x.to_bytes(4, 'little')
b'\x04\x03\x02\x01"

>>>

MBGREF—ABRITONTHENE, BLACHAS T,WQ%@—¢%
12, WRESMIE, (FATMER int.bit length() HERATEES LT RIRIFE
XM,

>>> x = 523 *x 23
>>> x
335381300113661875107536852714019056160355655333978849017944067
>>> x.to_bytes(16, 'little')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
OverflowError: int too big to convert
>>> x.bit_length()
208
>>> nbytes, rem = divmod(x.bit_length(), 8)
>>> if rem:
. nbytes += 1
>>>
>>> x.to_bytes(nbytes, 'little')
b'\x03X\xf1\x82iT\x96\xac\xc7c\x16\xf3\xb9\xcf...\xd0'
>>>

5.6 3.6 EMNNFzE

5.6.1 [o]gi

RS RIRFHIMSIANE RABIBE T — M@, HERE—RRRRDEMZER
S = E, BAERMNINEZREASLRMIT - EHEERE
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5.6.2 fRERAR

SROTABERKE complex(real, imag) ERTFBEE | FIZFRBKRIETE.
tban:

>>> a = complex (2, 4)
>>> Db =3 - 5]

>>> a

(2+43)

>>> b

(3-5j)

>>>

YN EYSEER. RESBFIFAT S BT CARBF ZA5REN. MR T EX M+ :

>>> a.real

2.0

>>> a.imag

4.0

>>> a.conjugate()
(2-471)

>>>

R, ABENNKFEEUATE:

>>> a + b

(6-17)

>>> a * b

(26+23)

>>>a / b
(-0.4117647058823529+0.64705882352941187)
>>> abs(a)

4.47213595499958

>>>

NREBMITEMBEBRALMETZ, RAHFTR, £ cnath 1RIR:

>>> import cmath

>>> cmath.sin(a)
(24.83130584894638-11.3566127112181747)
>>> cmath.cos(a)
(-11.36423470640106-24.814651485634187j)
>>> cmath.exp(a)
(-4.829809383269385-5.59205609364098163)
>>>

5.6.3 11iE

Python FRERS S FRRMRIREBGECIEE L, CLANMRIREER numpy , FILA
REZMIE— N EBBBAEX N E ERITEMRE:
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>>> import numpy as np

>>> a = np.array([2+3j, 4+5j, 6-7j, 8+9j])

>>> a

array([ 2.+3.j, 4.+5.j, 6.-7.j, 8.+9.3]1)

>>> a + 2

array([ 4.+3.j, 6.+5.j, 8.-7.j, 10.+9.31)

>>> np.sin(a)

array([ 9.15449915 -4.16890696j, -56.16227422 -48.502455247,
-153.20827755-526.47684926j, 4008.42651446-589.49948373j])

>>>

Python BIIMERZFRBWSLBRA FTHAETEERE, FLRNABHARTES
HIMEHOREE, LEal:

>>> import math
>>> math.sqrt(-1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: math domain error
>>>

NRMFBEMR—NEHREER, FUOAERIER cnath HR, FEEREI
FRERHERFIRE R ’_-*.!E’Jfﬁﬁﬁ g

>>> import cmath
>>> cmath.sqrt(-1)
1j

>>>

5.7 3.7 5 X5 NaN

5.7.1 [a)8k

FELIEENXIELS. LT NaN(FERF) HERE.

5.7.2 fRRAE

Python F& BIFIAIEIERRV NI LESFIRAZ =E, BERRTUER float O XKE|
Zefll, tkul:

>>>
>>>
>>>
>>>

float('inf')
float('-inf')
float('nan')

M o T P
I

inf
>>> b
-inf
>>> ¢
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nan
>>>

AT MILXEEAERIFE, (£ nath.isinf () Fl math.isnan() K%L, EEYA:

>>>

math.isinf (a)

True

>>>

math.isnan(c)

True

>>>

5.7.3 Tt

BT RRE S XERIRERAENER, AJES%E IEEE 754 #E, A, tE—Li

FEMFRFTRER, HnIRRECERFIRIEFTE XM,

EFRBERTHRATENIMER(EE, thil:

a = float('inf"')
a + 45

a * 10

10 / a

(BERBLRMFERREXHIHRIRE—4 NaN ££58, tLul:

>>>
>>>
nan
>>>
>>>
nan
>>>

a = float('inf"')
a/a

b = float('-inf')
a+b

NaN ERERBIRMEPERE, MASTERE, Ll:

>>>
>>>
nan
>>>
nan
>>>
nan
>>>
nan
>>>

c = float('nan')
c + 23

c/ 2
c * 2

math.sqrt(c)

NaN B —MFalBt E R EN]Z BRI ELARIRIE S 2R (0 False, ELU0:
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>>> ¢ = float('nan')
>>> d = float('nan')

>>> ¢ ==d
False

>>> c is d
False

>>>

AFXNRE, MiX— NaN ERFHE—RLE2HIHZMEMER nath. isnan() ,
#e L EEREIARE,

BRHMEIZF 52804 Python BKiAfTH, EIREITLFS A NaN LERIIRIERM L
BH, fpectl FEIRTTUARMEIXMITH, EREEIEN Python MEBHRISER
BA, EETAHEXN, HEHNHWEERERERFR, FIUSEELN Python SAYFH
BYE S 9405,

5.8 3.8 NFTE
5.8.1 |o]5h

RENRENIEE, RARMREEMNEREFL, HPRIDETERR, HE
Re]EFEERBETEEMFNALLIN RHNEE,

5.8.2 BRRAE

fractions fRIRFICARARAITE S NI FizE, tLU:

>>> from fractions import Fraction
>>> a = Fraction(5, 4)

>>> b = Fraction(7, 16)

>>> print(a + b)

27/16

>>> print(a * b)

35/64

>>> # Getting numerator/denominator
>>> c =a *b

>>> c.numerator

35

>>> c.denominator

64

>>> # Converting to a float
>>> float(c)

0.546875

>>> # Limiting the denominator of a value
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>>> print(c.limit_denominator(8))
4/7

>>> # Converting a float to a fraction
>>> x = 3.75

>>> y = Fraction(*x.as_integer_ratio())
>>> y

Fraction(15, 4)

>>>

5.8.3 Wit
ERZHREFF—RAZEMS BT ERDE, ERBMERESFZAEIR, Lt

M, E—PMRIFEZHBE AN RAUAUSBEARITEENREFR, BRER
DEET AR F N4 R N EGE SR TR,

5.9 3.9 XEIHIE

5.9.1 [o]&h

MEEEARIES (CLAIHESME) EERITIHHE,

5.9.2 BRAER

BREBENEERCHEIRIF, FIUAER NunPy FE, NumPy RI—PMEERIERE
K45 Python Rt —MRAN R, HBELARER Python JIRMEEESARMBFZ
&, TER—NMEREMNMIF, ERRRIRETIRRI NunPy AR ZERIZH:

>>> # Python lists

>>> x = [1, 2, 3, 4]

>>>y =[5, 6, 7, 8]

>>> x * 2

(1, 2, 3, 4, 1, 2, 3, 4]

>>> x + 10

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: can only concatenate list (mot "int") to list
>>> x +y
(1, 2, 3, 4, 5, 6, 7, 8]

>>> # Numpy arrays

>>> import numpy as np

>>> ax = np.array([1, 2, 3, 4])
>>> ay = np.array([5, 6, 7, 8])
>>> ax * 2
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array([2, 4, 6, 8])

>>> ax + 10

array([11, 12, 13, 14])
>>> ax + ay

array([ 6, 8, 10, 12])

>>> ax * ay

array([ 5, 12, 21, 32])
>>>

IESNFR L, A RPIENERYFZEESRATEE, 5589, NumPy FEIAR
EEE (Lt ax x 23 ax + 10 ) FFAEB—IMTER L., B, SEIMREFDEHZ
FEAMRHRAITTRENFUETE, AREEM— 1A,

WEANBAFRBETERRRITRFCE R MESFRER N AE LR ERE
B RE, teal, MRFEBITHESMIRE, IR

>>> def f(x):
. return 3*xx**2 - 2%x + 7
>>> f(ax)
array([ 8, 15, 28, 47])
>>>

NumPy &R EHBRIFRMH T REFEARL, XLRINATLAEI nath RIRAZEAL
REBIE, el

>>> np.sqrt(ax)

array([ 1. , 1.41421356, 1.73205081, 2. 1)

>>> np.cos(ax)

array([ 0.54030231, -0.41614684, -0.9899925 , -0.65364362])
>>>

ERXLBRARNELLEF A ER nath RRPPREAITHEZRNZS,
e, RZRETEMEREERE NunPy BIAT R,

JEESLHA, NumPy BUEBEAT C 5(F Fortran IBENNEINRAE, IR,
ENIR— M EEXIELNF AR R RIBAMNAFXE, ATEA, (Re]U#E—D
EEEi@ Python JURKRIZHIEREE, tLEl, WMRIFEBHIE— 10,000%10,000 BIFE =R EX
ARG, 1REEA:

>>> grid = np.zeros(shape=(10000,10000), dtype=float)

>>> grid
array([[ 0., 0., 0., ..., 0., 0., 0.1,
[ 0., 0., 0., ..., 0., 0., 0.1,
[ 0., 0., 0., ..., 0., 0., 0.1,
[ 0., 0., O., ..., 0., 0., 0.1,
[o., 0., 0., ..., 0., 0., 0.7,
(0., 0., 0., ..., 0., 0., 0.1
>>>

7’

PrEMNEERIFTRRENEREMEBETERL:
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>>> grid += 10

>>> grid
array([[ 10., 10., 10., ..., 10., 10., 10.],
[ 10., 10., 10., ..., 10., 10., 10.],
[ 10., 10., 10., ..., 10., 10., 10.],
[ 10., 10., 10., ..., 10., 10., 10.],
[ 10., 10., 10., ..., 10., 10., 10.],
[ 10., 10., 10., ..., 10., 10., 10.11)

>>> np.sin(grid)
array([[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,
-0.54402111, -0.54402111],
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,
-0.54402111, -0.54402111],
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,
-0.54402111, -0.54402111],

b

[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,

-0.54402111, -0.54402111],

[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,
-0.54402111, -0.54402111],

[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,

-0.54402111, -0.5440211111)
>>>

XF vunPy BE—RFEE2RANER, BHRARET B Python FIRIESIINEE - 155!
BN TSHEE, ATHAFE, TS ERN AERAFINEMEIRR:

>>> a = np.array([[1, 2, 3, 4], [5, 6, 7, 8], [9, 10, 11, 12]11)
>>> a

array([[ 1, 2, 3, 4],

[ 5, 6, 7, 8],

[ 9, 10, 11, 12]11)

>>> # Select row 1
>>> al1]
array([5, 6, 7, 8])

>>> # Select column 1
>>> al:,1]
array([ 2, 6, 10])

>>> # Select a subregion and change %t
>>> a[1:3, 1:3]
array([[ 6, 7],
(10, 1111)
>>> af[1:3, 1:3] += 10
>>> a
array([[ 1, 2, 3, 4],
[ 5, 16, 17, 8],
[ 9, 20, 21, 12]11)
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>>> # Broadcast a row vector across an operation on all Tows
>>> a + [100, 101, 102, 103]
array([[101, 103, 105, 107],
(105, 117, 119, 111],
[109, 121, 123, 115]11)
>>> a
array([[ 1, 2, 3, 4],
[ 5, 16, 17, 8],
[ 9, 20, 21, 1211)

>>> # Conditional assignment on an array
>>> np.where(a < 10, a, 10)
array([[ 1, 2, 3, 4],
[ 5, 10, 10, 8],
[ 9, 10, 10, 1011)
>>>

5.9.3 itig

NumPy 2 Python JUHPRZBMFETIRENEM, ERBEE ZERNEKR
SRR, BMELE, ERIFIRHREY —EERFFHItEEF R
TR —EREBNES.

BEEHNIEA NunPy HRIIFHER{EMAER import numpy as np , XFFRIIE(RFL
AHBMMNREREE —ERBIEIA nunpy , REZHIA np FI1TT, TE TALVEIE,

MREHFMEZMNER, MMEAEFE Nuwpy EMERT, MUER:  http://

WWW.Nnumpy.org

5.10 3.10 ZEFS5%MERNZE

5.10.1 [o]g

MBERITHEEMEMERISE, tLikEkRE IFHITIN. RBEMUHEAS

5.10.2 BERAFE

NumPy B —MEREYS SR AT BA A SR AR 4N e] &,

FERERMT 3.9 NTHEENSR, ERERELMEABTTENN, FTEH—MIF
RR TN —EEREG M.

>>> import numpy as np
>>> m = np.matrix([[1,-2,3],[0,4,5],[7,8,-9]11)
>>>m
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matrix([[ 1, -2, 3],
[O’ 4'9 5]’
L 7,8, -911)

>>> # Return transpose
>>> m.T
matrix([[ 1, 0, 7],
(-2, 4, 8],
[ 3, 5, -91D)

>>> # Return tnverse

>>> m. I

matrix([[ 0.33043478, -0.02608696, 0.09565217],
[-0.15217391, 0.13043478, 0.02173913],
[ 0.12173913, 0.09565217, -0.0173913 11)

>>> # Create a wvector and multiply
>>> v = np.matrix([[2],[3],[4]])

>>> vy

matrix([[2],
(3],
[411)

>>> m *x v
matrix([[ 8],
[32],

[ 21)
>>>

BJLATE numpy.linalg FEIFFIKEIE S AVIRIERLL, thul:

>>> import numpy.linalg

>>> # Determinant

>>> numpy.linalg.det (m)
—-229.99999999999983

>>> # Eigenvalues
>>> numpy.linalg.eigvals(m)
array([-13.11474312, 2.75956154, 6.35518158])

>>> # Solve for =z in mr = v
>>> x = numpy.linalg.solve(m, v)
>>> x
matrix([[ 0.96521739],
[ 0.17391304],
[ 0.4608695711)
>>>m * X
matrix([[ 2.],
[ 3.1,
[4.1D

>>> v

5.10. 3.10 }EfEE4MRBIZE
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matrix([[2],
(3],
[411)

>>>

5.10.3 i1ig
REAGMABZRNEBRRNER, BLBH T ABEITCHSERE, BR, MRMF

FERFHATQRIIE, NPy B—AREMAOR, FTUV5IE NunPy BF hitp://
WwWw.numpy.org X B Z2EE

5.11 3.11 FBENIERR

5.11.1 [o)§%

M= FI RIS T TR, HEBEM/LMRETLEL,

5.11.2 BB RAE

random {2IRE K ERVR AR EFEVIFFENEFE TR, tEW, EEN—1F
HRRENIEVHEY— 1N, BILAfEA random.choice() :

>>> import random

>>> values = [1, 2, 3, 4, 5, 6]
>>> random.choice(values)
2

>>> random.choice(values)
3

>>> random.choice(values)
1

>>> random.choice(values)
4

>>> random.choice(values)
6

>>>

AT REE N METRENEARRME— P HIRE, 2JAER random. sample )

>>> random.sample(values, 2)

(6, 2]

>>> random.sample(values, 2)
(4, 3]

>>> random.sample(values, 3)
[4, 3, 1]

>>> random.sample(values, 3)

5.11. 3.11 FEAER 99



http://www.numpy.org
http://www.numpy.org

{Python Cookbook) Z£ =}, Release 2.0.0

(5, 4, 1]
>>>

MR RAZREBITELF I RTEMIRF, RJCAfER random.shuffle() :

>>> random.shuffle(values)
>>> values

[2, 4, 6, 5, 3, 1]

>>> random.shuffle(values)
>>> values

3, 5, 2, 1, 6, 4]

>>>

SRl FENIEEEL, 1E{FEMA random.randint () :

>>> random.randint (0,10)
2
>>> random.randint (0,10)
5
>>> random.randint (0,10)

>>> random.randint (0, 10)
>>> random.randint (0,10)
10

>>> random.randint (0,10)

>>>

RATER 02 1SEERISDHRNZERE, FH random.random() :

>>> random.random()
0.9406677561675867
>>> random.random()
0.133129581343897
>>> random.random()
0.4144991136919316
>>>

NREBFREN N (IREHLAL (Z3El) F9EEEY, (£ random.getrandbits() :

>>> random.getrandbits(200)
335837000776573622800628485064121869519521710558559406913275
>>>

5.11.3 ig

random {RIR{EM Mersenne Twister BixFRITELEMFENE, XR—MAEMEEE,
{BRRFIAEI random.seed ) RFEXHIRILIF, ELAN:
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random.seed() # Seed based on system time or os.urandom()
random.seed(12345) # Seed based on integer given
random.seed(b'bytedata') # Seed based on byte data

BRT ERNMBHIINEGE, random RREBEFEFIIIRH. SHAHMEMDHR
PEM AR REL, tEdl, random.uniform() TFEIMZIHMENIEL, random.gauss()
TEIESHHENG, NTFEBNSHBERABTESETLEXHE,

£ random RIRFMR B AN ZAEMBHRZEXNEFF, NRMFEHLFEREMN
RITNBE, PICAERA ssl ARIREAENAIREL, EEU, ss1.RAND bytes() BJBARISRERL—
NMREHRENFTFY.

5.12 3.12 EAH HEI SR B4R

5.12.1 [o)&m

REBERITE RIS A4S, LMK, NSRS SRR,

5.12.2 fERAER

AT RITAER B RAIRYEIRFTTE, BEA datetime fRIR, LU, I TRR—
NEFE)ER, FIABIER— timedelta K, FAMRFELX#F¥:

>>> from datetime import timedelta

>>> a = timedelta(days=2, hours=6)
>>> b = timedelta(hours=4.5)
>>>c=a+b

>>> c.days

2

>>> c.seconds

37800

>>> c.seconds / 3600

10.5

>>> c.total_seconds() / 3600
58.5

>>>

NRFERTIEEVWBEAFASE], FTRIB—1 datetime KAIAFERIRENEE
BERZEFEE(] tbal:

>>> from datetime import datetime
>>> a = datetime (2012, 9, 23)

>>> print(a + timedelta(days=10))
2012-10-03 00:00:00

>>>
>>> b = datetime (2012, 12, 21)
>>>d =Db - a
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>>> d.days

89

>>> now = datetime.today()

>>> print (now)

2012-12-21 14:54:43.094063

>>> print(now + timedelta(minutes=10))
2012-12-21 15:04:43.094063

>>>

FEIHENHE, FEEEMRE datetine ZEMNIREFE, LLUN:

>>> a = datetime(2012, 3, 1)
>>> b = datetime (2012, 2, 28)
>>> a - b

datetime.timedelta(2)

>>> (a - b).days

2

>>> ¢ = datetime(2013, 3, 1)
>>> d = datetime(2013, 2, 28)
>>> (c - d).days

1

>>>

5.12.3 iTig

YW ARZSHEARMHEAFIA 8] IB 0], datetime ERUAKREWB T, MRIFEEM
ITEINS &M BERRIE, tLINAIERX, MR ESEE, HBRATESESE, sJUERE
{8 dateutil FRIR

2 LRI AT EFTLAER dateutil.relativedelta() RENKE, BR, B—
REZIENME, e2ELERN (LBEENRIXREERE) WRRIERER, BFF

=N
HR/BE +

>>> a = datetime (2012, 9, 23)

>>> a + timedelta(months=1)

Traceback (most recent call last):

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

TypeError: 'months' is an invalid keyword argument for this function
>>>

>>> from dateutil.relativedelta import relativedelta
>>> a + relativedelta(months=+1)
datetime.datetime (2012, 10, 23, 0, 0)

>>> a + relativedelta(months=+4)
datetime.datetime (2013, 1, 23, 0, 0)

>>>

>>> # Time between two dates
>>> b = datetime (2012, 12, 21)
>>d =Db - a

>>> d

datetime.timedelta(89)
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>>> d = relativedelta(b, a)

>>> d

relativedelta(months=+2, days=+28)
>>> d.months

2

>>> d.days

28

>>>

5.13 3.13 tERRE— 1B A BEA

5.13.1 |oj&n

MEBEHREPFE—REEHMMIBE, LNEHHA,

\
—

5.13.2 fERAER

Python B datetime HRIRAE T ERENFNERT AT BNRENIT

W SEALXAFRY e B — MEB AR SR

XEWITE, TEHZ

#1/usr/bin/env python

# -*— encoding: utf-8 —*-
Topic: &EMEAR

Desc :

mnimnn

from datetime import datetime, timedelta

weekdays = ['Monday', 'Tuesday', 'Wednesday', 'Thursday',
'Friday', 'Saturday', 'Sunday']

def get_previous_byday(dayname, start_date=None):
if start_date is None:
start_date = datetime.today()
day_num = start_date.weekday()
day_num_target = weekdays.index(dayname)
days_ago = (7 + day_num - day_num_target) % 7
if days_ago ==
days_ago = 7
target_date = start_date - timedelta(days=days_ago)
return target_date

EREAERERERNT:

>>> datetime.today() # For reference
datetime.datetime (2012, 8, 28, 22, 4, 30, 263076)

5.13. 3.13 (HERE—1TEAANBH

103




{Python Cookbook) Z£ =}, Release 2.0.0

>>> get_previous_byday('Monday')

datetime.datetime (2012, 8, 27, 22, 3, 57, 29045)

>>> get_previous_byday('Tuesday') # Previous week, not today
datetime.datetime (2012, 8, 21, 22, 4, 12, 629771)

>>> get_previous_byday('Friday"')

datetime.datetime (2012, 8, 24, 22, 5, 9, 911393)

>>>

A[1ERY start_date SEEIULH B I — datetime SEFISRIZH, Lbu0:

>>> get_previous_byday('Sunday', datetime(2012, 12, 21))
datetime.datetime (2012, 12, 16, 0, 0)
>>>

5.13.3 g

LENEZREIXFN: 55 B EIF B ir HEARRSI 2 2 BANUE £ (2
H—%35|Rn 0), ARBIRcETELEFHREZIT S VOXRAEREAA LB, 2
fERFA%E B IR AR EZENF ISR B .

NRFEGRSXERITARENHEITENE, (TRTFERFE=F python-dateutil
RRE, tbdl, TEE2RFEMA dateutil EIRAR relativedelta() R ITEIEN
T&E:

>>> from datetime import datetime

>>> from dateutil.relativedelta import relativedelta
>>> from dateutil.rrule import x*

>>> d = datetime.now()

>>> print(d)

2012-12-23 16:31:52.718111

>>> # Next Friday

>>> print(d + relativedelta(weekday=FR))
2012-12-28 16:31:52.718111

>>>

>>> # Last Friday

>>> print(d + relativedelta(weekday=FR(-1)))
2012-12-21 16:31:52.718111

>>>

5.14 3.14 i+ES5F1H B ESEE

5.14.1 |oj&n

|

MURBFZEIANPERE—X, B - TEXNEEERNSNT
%o
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5.14.2 fERAER

EXENHI LETAZTESSME—NESFMERMBNIIR, (FRILEITELF
Ja HEAFNLE R HEA, %F?‘ﬁﬁi:&ﬂ’]ﬁﬂiﬁﬁﬁ datetime.timedelta W HRIHIBXH
HA &80T,

TEHR—MERMEE datetine WRHRE—MHIARIBHA KRBT NBARAE
LER AT R,

from datetime import datetime, date, timedelta
import calendar

def get_month_range(start_date=None):
if start_date is None:
start_date = date.today() .replace(day=1)
_, days_in_month = calendar.monthrange(start_date.year, start_date.month)
end_date = start_date + timedelta(days=days_in_month)
return (start_date, end_date)

BTN AREZH7EIR E 8 B ERSCE Em @ EMEE T !

>>> a_day = timedelta(days=1)
>>> first_day, last_day = get_month_range()
>>> while first_day < last_day:

print (first_day)

first_day += a_day

2012-08-01
2012-08-02
2012-08-03
2012-08-04
2012-08-05
2012-08-06
2012-08-07
2012-08-08
2012-08-09
#... and so on...

5.14.3 iT1ig

FEHRBETEE - MNTNANE-—XRMWBEH, —MRUIENFZEMZER date
3} datetime YAV replace() FEEBEIG days BMHIRERM 1 BIF], replace()
Tii MM RERBNEBIRAREANSEBRIINTR, AU, NIRBASH

—/ date 3£, ﬁﬂ/éxét%fﬁm A date 3K, EHFHY, WNIRBAR— datetime
5319'] MLIRBFRNFME — datetime SLHI,

9AfG, f£H calendar.monthrange() ERHKIXHZBMES R, EFRINIERE(R
MIREBHMNER, 4 calendar HWIRFLIEEBHT. monthrange() RPRIREBE
E HAFN1Z B RErITE,
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ZAMXBEMT, BBALEREHMATAIES 6 H 8 L@ EX AN REIR
= ﬁ FEIBNRERAPHANELIEXINTBECEA (FXLER T MANAR
HER), XM Python KJ slice 5 range I#EITARIE—, EFHEAEIEE.

ATEBEEE LER, EEAAENKFMLLREME LW, TR A
timedelta SRIREIEAH, NFS< ARNE— I BHRSELEREIZAL

BRAEAT, MRENAHEREIZ—IEIRERN range ) R —HFRIR AT
T. FizhE, AJMEA—IMEMSRRBEZNSLXNBEF:

def date_range(start, stop, step):
while start < stop:
yield start
start += step

TERERXNEMRENGIF

>>> for d in date_range(datetime(2012, 9, 1), datetime(2012,10,1),
timedelta (hours=6)):
print (d)

2012-09-01 00:00:00
2012-09-01 06:00:00
2012-09-01 12:00:00
2012-09-01 18:00:00
2012-09-02 00:00:00
2012-09-02 06:00:00

>>>

XML Z FTBAX 4 B8, E1RI3TNF Python AR R HAFNET (8] BB G513 FA AR /BRI ER
FHELBRIREFRFITEE,

5.15 3.15 FHFER4eRImHEHA

5.15.1 |oj&h

RENARERFESFAHBINBA, ERMFBRIFENRERA datetine IREAE
£ EEITIEF T RIEME.

5.15.2 BERAE

M Python RItR/ERRIR datetime B]ARB ZAIRERIX MO, tbyn:

>>> from datetime import datetime

>>> text = '2012-09-20"'

>>> y = datetime.strptime(text, 'JY-%m-/d")
>>> z = datetime.now()

>>> diff =z - y
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>>> diff
datetime.timedelta(3, 77824, 177393)
>>>

5.15.3 iTig

datetime.strptime() JI/AZFFRBSHIMBIVILICHD, LEA0 4y (KR 4 BEFD, o
RRFMUHAN., TE-—R/EFEIENEXERIVESMUF BRI NRERER, ¥E8
HAda i ig ERIRR N F A BRI

tean, BRIRMIBHER T — 1 datetime W&, FEEERI I ERZIER
NEREBENEMREHFSERSHITNEE

>>> z
datetime.datetime (2012, 9, 23, 21, 37, 4, 177393)
>>> nice_z = datetime.strftime(z, '%A 7B NVASD

>>> nice_z
'Sunday September 23, 2012'
>>>

EE—RBEIEIEMRE, strptine() HIMBEELLMBRPNERS, HHERE
FA%4E Python K3, FEMIAIEMBEMRAAMIZE, NMRFEZANRBREZHETKA
ENHEFECEZME T HHFHRMNBLIEN, FIMNB K —ERT L ERIKE
BIrHItERE, LN, WMRIFEZFEFTABEIEINZE YYYY-MM-DD , fREJCAMR FEIXHF
SRR —MEATERIEK

from datetime import datetime
def parse_ymd(s):
year_s, mon_s, day_s = s.split('-"')
return datetime(int(year_s), int(mon_s), int(day_s))

SEFRMAE A, X ANREILE datetime.strptime() R 7 B2, MNRFELIERER
D REIBEIMBIENE, BLARIFEETEXINAEE!

5.16 3.16 ASRTX AV HHARIE

5.16.1 |o)EK

RB—NLTHIE 2012 £ 12 B 21 HB L 9:30 MEIFSIY, WSEZ NS, MR
BAREFEENEMIINEZ /R, BBAMMIZEHMEE /L aS X NSINE ?

5.16.2 BERAZER

SLFRES KRB XER, (REBRNIXER pytz Rk, XPERMHT Olson Y
X#EE, ERMXERNESLLIINE, ERSESHEFERAEEETUILEL
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pytz RR—ANEZRIERR datetime FERIERVE R BEANTRAML, LA, TME
MR RR— N2 ISR (B A 7R -

>>> from datetime import datetime

>>> from pytz import timezone

>>> d = datetime(2012, 12, 21, 9, 30, 0)
>>> print(d)

2012-12-21 09:30:00

>>>

>>> # Localize the date for Chicago
>>> central = timezone('US/Central')
>>> loc_d = central.localize(d)

>>> print(loc_d)

2012-12-21 09:30:00-06:00

>>>

—BHEARARE T, AR E bR XEESE T, 7RIV RN
OR8], fRe] BAX A :

>>> # Convert to Bangalore time

>>> bang_d = loc_d.astimezone(timezone('Asia/Kolkata'))
>>> print(bang_d)

2012-12-21 21:00:00+05:30

>>>

IRMFITEERME BB ERITHE, REERNIEESHERMEMAT, T
g0, £ 2013 &, XEMNEESHEYEFIRTAMEE 3 B 13 Bi&ZR 2:00(7EHRr, A
B EFIEE — /), MRIFEERITAMTE, (FRRH—1HR, tLi:

>>> d = datetime(2013, 3, 10, 1, 45)

>>> loc_d = central.localize(d)

>>> print(loc_d)

2013-03-10 01:45:00-06:00

>>> later = loc_d + timedelta(minutes=30)
>>> print(later)

2013-03-10 02:15:00-06:00 # WRONG! WRONG!
>>>

ZRBRRANEHEEESEEARMAEHE — /NI, B TEIEXNEIR,
B AFEARXIYSR normalize() ik, ELOM:

>>> from datetime import timedelta

>>> later = central.normalize(loc_d + timedelta(minutes=30))
>>> print(later)

2013-03-10 03:15:00-05:00

>>>
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5.16.3 Ti&

AT MERBZXLERARFNR LD, LEAMYH SRR TR E B E
i UTC BE), FRERMITAIBRIREIZMEMERE, tLu:

>>> print(loc_d)

2013-03-10 01:45:00-06:00

>>> utc_d = loc_d.astimezone (pytz.utc)
>>> print(utc_d)

2013-03-10 07:45:00+00:00

>>>

—B&ikK UTC, FAARFRLBRESHBEXMNEET, ELL, ReIARZA
—HROHRITERNHBETE, SEBFELTARBREINRE, EASEMR
XEHFRTMITT, LLal:

>>> later_utc = utc_d + timedelta(minutes=30)
>>> print(later_utc.astimezone(central))
2013-03-10 03:15:00-05:00

>>>

S RENXEEFENRER, BN EMERNNMFAFRNXKRM, ki, £
BlIFH, FATINEEE “Asia/Kolkata” FLEBENEXN AN XENE ? T EH, TTUAE
F ISO 3166 ERABIEAXRBFEZEHFH pytz. country timezones , tbYM:

>>> pytz.country_timezones['IN']
['Asia/Kolkata']
>>>

E: SREIREXEREME, BEJEE pytz RRURABEIWERT, EJ PEP431
RETEAENMXSZR, ERXERIIMNESRNMIRESENMNEN (ELIWER
UTC HEAREINE),
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CHAPTER

SIX

FOE: ARESERN

EG

IAXRE Python &RBAMIINEEZ —. ¥IBIEER, FAJERZEREMNINAERITTE
REBFIIRITRN—MTE, Am, RIENNFINLE, THERSIRTEANMER,
EEANEIRIRE SRNE BRI R, 7E itertools IRAERBAMENRER, ME4R
BREFESF, I—BEENMEORRRRIANEXNSWE 6],

Contents:

6.1 4.1 FaE[AHIANEE

6.1.1 |oj30

FEIEH— M AHRPIAETE, BRAAEER for B,

6.1.2 fRRAR

AT FNBHRNERNR, £ next O BMHAENEHIHEIX StopIteration F
®. e, FTEOIFFINEER— P XERRIFRETT:

def manual iter():
with open('/etc/passwd') as f:
try:
while True:
line = next(f)
print(line, end='")
except Stoplteration:
pass

BEERW, Stoplteration ARBRIANHERE, A, WMRMEFNER LEE
RHY next ) BREIHNIE, (FER]AEITIREl—MEEERIFCLERE, LW None , FE
Rl

with open('/etc/passwd') as f:
while True:
line = next(f, None)
if line is None:
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break
print(line, end='"')

6.1.3 i1ie

RBREAT, BAIRER for BMEBARARER—NTEARNR, ER, BRE
FEMENMEIBRIES, XRETREEEAIEHRESLHEET.

TENRERGIEBAER T ENHE R ENERHAT:

>>> items = [1, 2, 3]
>>> # Get the tterator
>>> it = iter(items) # Invokes items.__iter_ _ ()
>>> # Run the tterator
>>> next(it) # Invokes it.__next__ ()
1
>>> next (it)
2
>>> next(it)
3
>>> next(it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
StopIteration
>>>

AEETFRIVINNTIERAWHBINERZEA, piERIRTEZEBESINENHD
WHLE, FTCARRRIFEZRIEXENATEFICELH,

6.2 4.2 XIEIANX

6.2.1 |9)&R

MHEET-IMEEXFENR, EAEIBIR. THIEMAIARNR, (REE
BEMINXMERENR EMITIEAREE.

6.2.2 BERAR

LR EMRRAFEEN— iter__ ) A%, BERBRERBIBFEAIINS £
%, tbal:

class Node:
def __init__(self, value):
self._value = value
self._children = []
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def __repr__(self):
return 'Node({!r})'.format(self._value)

def add_child(self, node):
self._children.append(node)

def __iter__(self):
return iter(self. children)

# Example

if __name__ == '__main__':
root = Node(0)

childl = Node(1)

child2 = Node(2)
root.add_child(childl)
root.add_child(child2)

# Outputs Node(1), Node(2)
for ch in root:

print(ch)

ELERBF, _iter (O HERREBRIVFIENBEREZELNEBA children
B,

6.2.3 i1ie

Python F)IEREZBPINEE _iter__ O HFRE—PEIMT _next__ () FHiERNENK
BWR, MRMFRABERNEBHEMBTRNAE, fd\ THELKRESEFELIA, (RAT
EMHRZEBIENEKEE ]

X EH iter() ILI;:‘QE’\JEFH%’%TPCEE, iter(s) RZ B ME T 1EA
s._iter__ () FiARIRENMADENRITR, FIR len(s) RUA s._len ) [RIE
=Y,

6.3 4.3 EEAEMEIELIEFANEEI

6.3.1 [o);#

RS —MNEEXOERIRT, RE@ENRNERBLEY range() |, reversed() AN
—¥,
6.3.2 RIS

INR(FAASI —FFBNANRRN, ERA—MEMBRBREXE, THR—IMES
RACEIRNFE = BB ERE:
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def frange(start, stop, increment):
X = start
while x < stop:
yield x
X += increment

ATERZANERR, REILAA for BIMENEDEEAEMBT —NERAN RN
BREY (EEW0 sum() | 1ist () F), REIGATF:

>>> for n in frange(0, 4, 0.5):
print (n)

W W NNEP, P, O O -
o O 01 O 01 OO

>>> list(frange(0, 1, 0.125))
[0, 0.125, 0.25, 0.375, 0.5, 0.625, 0.75, 0.875]
>>>

6.3.3 i1ig

—PMEREFABEEE 1 yield BRIANEHER A — Aiﬁi%ﬁ IRZ @R BARE
e, EMERERATENEE. TAR—IMSLE, RRERXFNRBEEIEN
il :

>>> def countdown(n):
print('Starting to count from', n)
while n > O:
yield n
n-=1
print('Done! ")

>>> # Create the generator, motice no output appears
>>> ¢ = countdown(3)

>>> ¢

<generator object countdown at 0x1006a0af0>

>>> # Run to first yield and emit a value
>>> next(c)

Starting to count from 3

3

>>> # Run to the next yield
>>> next(c)
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2

>>> # Run to next yteld
>>> next(c)
1

>>> # Run to next yteld (iteration stops)
>>> next(c)
Done!
Traceback (most recent call last):

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

—PNENEEYERZHLERERFEINEENFEAZL nest R, —B
BREGRELR L, AL, BAEEARXFEEERD for BB EXLER
PAMREFE D,

EppEE
T, Ff

6.4 4.4 SEIERZE Y
6.4.1 [o)30

FEME- M EFFARNBRENBEXNR, AHEEHE— eI INEIE
Bk

6.4.2 fRIRFIZ

BriALlE, A— I NWREXMARRERWHNRERA —NEMBRRLE, £ 4.2 /)
T, A Node ZERBRMALBIELE M, (RR]BEEKI —PMEUREM L VEHH
T R_REEmEE. TEEHERA:

class Node:
def __init__(self, value):
self._value = value
self. children = []

def __repr__(self):
return 'Node({!r})'.format(self._value)

def add_child(self, node):
self._children.append(node)

def __iter__(self):
return iter(self. children)

def depth_first(self):
yield self
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for ¢ in self:
yield from c.depth_first()

# Example

if __name__ == '__main__"':
root = Node(0)
childl = Node(1)
child2 = Node(2)
root.add_child(childl)
root.add_child(child2)
childl.add_child(Node(3))
childl.add_child(Node(4))
child2.add_child(Node(5))

for ch in root.depth_first():
print (ch)
# Outputs Node(0), Node(1), Node(3), Node(4), Node(2), Node(5)

EXERCEEH, depth first() HiARBEEW,. EBTREOBESHSEHERE—1
FORABETEAF TSR depth first ) 737% (EA yield from 1EA)) iR[EIXSNTT
%O

6.4.3 iTig

Python FIERIMNER— _iter (O FiFRE—MIHFINERBNR, XNk
REBEWRFEMT _next__() FiEHBET StopIteration FEIRINENRIITM, BER,
ST BEESERED, TEARNNERTIMAR, NEAFEA—MREOEANEEE
HTSEIR depth_first() Fik:

class Node2:
def __init__(self, value):
self._value = value
self._children = []

def __repr__(self):
return 'Node({!r})'.format(self._value)

def add_child(self, node):
self._children.append(node)

def __iter__(self):
return iter(self._children)

def depth_first(self):

return DepthFirstIterator(self)

class DepthFirstIterator(object):

rr
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Depth-first traversal

rr

def __init__(self, start_node):
self._node = start_node
self._children_iter = None
self. child_iter = None

def __iter__(self):
return self

def _ _next__(self):
# Return myself <1f just started; create an iterator for children
if self._children_iter is None:
self._children_iter = iter(self._node)
return self._node
# If processing a child, return its next item
elif self._child_iter:
try:
nextchild = next(self._child_iter)
return nextchild
except Stoplteration:
self._child_iter = None
return next(self)
# Advance to the next child and start its tteration
else:
self._child_iter = next(self._children_iter).depth_first()
return next(self)

DepthFirstIterator Z5F] EHE{EALMRHIMRAE TIERIERM, BEREEERR
23, ROEARBoIEENCEITEFHEIPAENRSERS, BEAXRHE, BARE
BiX4MRNE, BREANEE X h— N ENRE DB miE.

6.5 4.5 R[ENEN

6.5.1 [o)2%

REBR B EAR— 1R

6.5.2 fRRAR

{EFARNER reversed() K%L, ELul:

>>>a = [1, 2, 3, 4]
>>> for x in reversed(a):
print (x)
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=N W

REBERAUX I RN FERERE N REI T _reversed () BIFFIATS
ERAEEERN. MRMEBBANS, BIEURATFNRERID—NIIRT1T, tLal:

# Print a file backwards

f = open('somefile')

for line in reversed(list(f)):
print(line, end='")

ZEIBHNRMRITEAWRTRRSHE, BEMEEBRAD—NMIIREEREXREN
A7

6.5.3 iTit

-

REEFAAANEFIUNELEBE XL EXI _reversed () HFiEREIRRE
AR, tean:

class Countdown:
def __init__(self, start):
self.start = start

# Forward iterator
def __iter_ _(self):
n = self.start
while n > O:
yield n
n-=1

# Reverse 1terator
def _ reversed__(self):

n=1

while n <= self.start:
yield n
n += 1

for rr in reversed(Countdown(30)):
print(rr)

for rr in Countdown(30):
print(rr)

EX—MREERR I UESKBIEENSN, AAEABFTERBEERRE—
JIRPAEBEREERZXNIE,
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6.0 4.6 ™ ?%isd\_qZijlLa\Ef]éiifﬂi%ﬁ% 5[

6.6.1 ]8R

REEX —NENRERL, EREREAEMIERELSAPERNINEPIRSIE.

6.6.2 fRRAE

NRAFBILIRRIERMBEREINDIRTL AR, IS TIRRIAB R ESLR I—1
K, RAREERBRBME iter O FiEPEE, tbu:

from collections import deque

class linehistory:
def __init__(self, lines, histlen=3):
self.lines = lines
self.history = deque(maxlen=histlen)

def __iter__(self):
for lineno, line in enumerate(self.lines, 1):
self .history.append((lineno, line))
yield line

def clear(self):
self .history.clear()

ATERXANE, FaIUAEESME —MEENWEMRRRN, A, HTEIMEIE
— KBS R, FRIRFIAUIRINEREMEE, LIl history BIHEER clear O 7ik.
(ATVNHLIE

with open('somefile.txt') as f:
lines = linehistory(f)
for line in lines:
if 'python' in line:
for lineno, hline in lines.history:
print('{}:{}'.format(lineno, hline), end='")

6.6.3 i7ie

KTEMR, REZEXARBTATENEN, MREMBZBREYUFTZRIMNEF
Bz 1T3EME (LLNREELE, RTETHFERARENSFS), TESEH
MPURBEENE R, MREIMIBANIE, FICAERER LENMBIE XL
Tj‘:,,lter,() HIEPEMXGFNERBASRBMEANEFEEE, ATEREN—F

, FTARRHRE X SMBMNHERERFERA,

—NEBEIBNEAR, NRMAREENEENAER for BER), BLIREE
TR iter O BRI%EY, tba0:
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>>> f = open('somefile.txt')
>>> lines = linehistory(f)
>>> next(lines)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'linehistory' object is not an iterator

>>> # Call iter() first, then start iterating
>>> it = iter(lines)

>>> next (it)

'hello world\n'

>>> next (it)

'this is a test\n'

>>>

6.7 4.7 XA

6.7.1 |o]&n

AR —MEENBEMIIANER, ERINEDARIEFEHE.

6.7.2 fRRFE

BRIEY itertools.islice() IE¥FERATEIRCRIFNERM ST LMt RIE, tEU:

>>> def count(n):
while True:
yield n
n +=1

>>> ¢ = count(0)
>>> ¢[10:20]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'generator' object is not subscriptable

>>> # Now using islice()

>>> import itertools

>>> for x in itertools.islice(c, 10, 20):
print(x)

10

11

12

13

14
15
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16
17
18
19
>>>

6.7.3 i1ie

A BRAERM AN EEEAINERNTIFIRE, ERENNKESERAIFAE (7
BHgBRMES]), BRI isliceO RE—NMAIUEMIBETHINANZR, EELE
hAEFEERFRRSIUEMNRBETR. ARTAE— M MERETER, FEE
thHRERRSIMIE,

XEZEFRIFN—[RR isliceO) ZEREEZAMENFIPHNIE. LIEERE
ERBEATEMHIXANESE, FAUAMRFFZZEBXRIXMARRAE, IR
FEHECEEMBIIERA—IIRA,

6.8 4.8 Mk aiEITREIFIRERS

6.8.1 |oj3n

(RAEN — NI R, EREFRNELETHREARNRENE, BHIE

6.8.2 #ERAE

itertools HMRHABH —LRPAIUZTHIANES. BEENTEHE
itertools.dropwhile() K%, ERN, RELERE —PMRBN R —NEENAIT
R, ESRO-NMERBWR, EFREFRINPEIREORE True ZBINFAETE,
AEREEHEFFEITE.

ATER, BREMEIEN—NMHREN /LT ERNRXM, thal:

>>> with open('/etc/passwd') as f:

. for line in f:

print(line, end='"')

##
# User Database
#
# Note that this file is consulted directly only when the system is running
# in single-user mode. At other times, this information is provided by
# Open Directory.
##
nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false
root:*:0:0:System Administrator:/var/root:/bin/sh
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>>>

NR(REPEL R80T FERITHIE, BT BAXAF:

>>> from itertools import dropwhile
>>> with open('/etc/passwd') as f:
for line in dropwhile(lambda line: line.startswith('#'), f):
print(line, end='")

nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false
root:*:0:0:System Administrator:/var/root:/bin/sh

>>>

XM FRETIRBE NIRRT R80T R. WRIRELBMHENE T ZHT
RITT RN ERAYIE, FRAPILAER itertools.islice() RME, tLl:

>>> from itertools import islice

>>> items = ['a', 'b', 'c', 1, 4, 10, 15]

>>> for x in islice(items, 3, None):
print(x)

10
15
>>>

FEXANMEIFR, islice) REEREIA None SEIETE TIREIREASE 3 MM EIR
BEHIFTBTTE, MR None 1 3 HUENE, ERAZMNIERERI =N THGEHER,
(XMIRUIARIMERIRIE (3:1 #0 [:3] [RIER—HHY).

6.8.3 118

ERIEL dropwhile) # islice O HEMEM MR, MM E L FTEHX
MRS

with open('/etc/passwd') as f:
# Skip over initial comments
while True:
line = next(f, '')
if not line.startswith('#'):
break

# Process remaining lines

while line:
# Replace with useful processing
print(line, end='"')
line = next(f, None)
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BT — A ENAR R AR D IREE TR EAER, b, EREHE—1|
R ERERXHES:

with open('/etc/passwd') as f:
lines = (line for line in f if not line.startswith('#'))
for line in lines:
print(line, end='")

XS SR AR ARS8 #0ERR1T, ERRFHSMEXHFEMAERNE
1T, BRengd, BAIERLGREMRT A a0 meE NIRRT, EACAE,
FTBENTTEAFRTMEHATIR T .

REREEERIEN—RE, STHNARERTAENAAWER, BEFLESELR
BERRER/EY, LEUNERES, SXFREZEURINR,

6.9 4.9 HFIHSHNIAN

6.9.1 [o)gR

FEIAREA— SR TRF AR gErHIEES

6.9.2 fRRFE

itertools BMREMH- T=ZARHEKBRAXIEX@LOHA HF -1 Z
itertools.permutations() , EER—INEEH~E -1 THFY, 84 Td
BRESHABITHEN /I8 HEFIARN, M IREIITELES R TE=HEIIIF £
—/NJTéH, Lbyn:

>>> items = ['a', 'b', 'c']
>>> from itertools import permutations
>>> for p in permutations(items):

.. print(p)
(‘a', 'b', 'c")
(ta', 'c', 'b")
('b', 'a', 'c")
('b', 'c', 'a")
(‘c', 'a', 'b")
(‘c', 'p', 'a")
>>>

IRMFEFREERENAMBHS, FATUEE—MENKESH, MERXF:

>>> for p in permutations(items, 2):
print (p)
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(lbl’
('p',
('CI,
('c',
>>>

£ itertools.combinations() BJIFRMIAESFITETERIAS, tLUd:

>>> from itertools import combinations

>>> for ¢ in combinations(items, 3):
print(c)

(lal’ 'b', ICI)

>>> for ¢ in combinations(items, 2):

print (c)

(l |, 'b')

(lal, |Cl)

(v |’ |Cl)

>>> for ¢ in combinations(items, 1):
print (c)

(lal’)

('b',)

('e',)

>>>

¥ F combinations() 5'51# TENINFERAEET, BEEU, A8 ('a
) B (b, 'a') HER—HN (BERSBEEA—1),

T‘i‘l‘%*ﬂ“ﬁ’]ﬁﬂ% —BExEZ®HERMESNBEREFZKRE (LW
MR TR ZWIERT, BLETRKAASBEBEEET), MEBEK
1tertools.comblnat1ons,W1th,rep1acement() RFE—NTEHRIEES IR, tbul:

>>> for c¢ in combinations_with_replacement(items, 3):
print(c)

C T o oMY P -

O o0 o oo o oo oe

N NN N N N N

V N A"~ "~ "~ "~ "~ "~~~ -

\4
\4
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6.9.3 Wit
X—/\BHEIERERIXNE itertools RRM—EHINEE, REMBEIUE
CFIKMAPIEEER, ERXIEMBERRM, HBNHMEE LEZFLEE RN

ERE R, RIFFIATEERE itertools 1RIR, WRXNRIDMBEEE, BLRERIEE
SEEEBEBRR |

6.10 4.10 &3] EZE5[{E1XX

6.10.1 [o)8R

RBEER — N FIRIE R IREREE R IR TR RS,

6.10.2 FERAZR

RE M enumerate () BREXAILATRIFHIRRRIX o) :

>>> my_list = ['a', 'b', 'c']
>>> for idx, val in enumerate(my_list):
print(idx, val)

AT RERITSEE TS 1 F8h), FeIMEE— P HRSH:

>>> my_list = ['a', 'b', 'c']
>>> for idx, val in enumerate(my_list, 1):
print (idx, val)

1 a
2Db
3 c

XS AEMREN X R BERRARPERTS EUMRIEEEA:

def parse_data(filename):
with open(filename, 'rt') as f:
for lineno, line in enumerate(f, 1):
fields = line.split()
try:
count = int(fields[1])

except ValueError as e:
print('Line {}: Parse error: {}'.format(lineno, e))
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enumerate () WFREFEFLETEIRPHINMVUEREERMN. FTLA, MNRREERE
— AN EPHIRREMRGZ EHIMITS £E, FIUBESSHR A enunerate ) K
SThk:

word_summary = defaultdict(list)

with open('myfile.txt', 'r') as f:
lines = f.readlines()

for idx, line in enumerate(lines):
# Create a list of words im current line
words = [w.strip().lower() for w in line.split()]
for word in words:
word_summary [word] . append (idx)

WMRIFAIBFTTXHFEFTEN word summary , SRMER—IMNFH (EFRH#HE—1
defaultdict ), WFENRIEABT—1 key , B key WNMER—MHXRiEHIR
KITSEMRIIIR, MRENBEFE—THFHRILHR, BLAXMTSHIERFX,
[ERY th B BAE I X AR —ME R R

6.10.3 it

HIRBEINE X — DM BREERIRR, A enumerate ) BVSENME R, (R7]
BB TEXFES:

lineno = 1
for line in f:
# Process line

lineno += 1

BERINREA enumerate ) RERNEMNEFEMMAIET :

for lineno, line in enumerate(f):
# Process line

enumerate () BRHIREIIE — enumerate WERLH, EE—MEMKEE, REOE
SHEE— M —MENITTE, THEPMEBIEEANFY EIEA next () iR[E,

TE—SrEEANEEE, ERNMESIE, ANENRE— I ECLEERFNTA
% E{#FH enumerate () FRIEFERZIANEM, SR TEEBNADRNIEE:

data = [ (1, 2), (3, 4), (5, 6), (7, 8) 1

# Correct!

for n, (x, y) in enumerate(data):
# Error!
for n, x, y in enumerate(data):
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6.11 4.11 EFRHERZSNFY

6.11.1 [o)8R

FERENNZNFY, SXDFHIN—TFIIPE—INTE,

6.11.2 fERAR

AT RHERZSAFS, R zipO R tLul:

>>> xpts = [1, 5, 4, 2, 10, 7]

>>> ypts = [101, 78, 37, 15, 62, 99]

>>> for x, y in zip(xpts, ypts):
print(x,y)

1 101

5 78

4 37

zip(a, b) REM—PFIREITTA (x, y) BEREE, HR x KB a, yRE b, —
BERENFIZIREGE, BNEEER, AR KERSHPREFIKE—K,

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

>>> b = ['w', 'x', 'y', 'z']
>>> for i in zip(a,b):
print (i)
1, 'w")
(2, 'x")
(3, 'y")
>>>

MRXNAZMRBEZRINR, BLAEPIUAERA itertools.zip_-longest() KR
K&, ttal:

>>> from itertools import zip_longest
>>> for i in zip_longest(a,b):

print (i)
1, 'w')
(2’ 'x!
3, 'y")

(None, 'z")

>>> for i in zip_longest(a, b, fillvalue=0):
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print (i)
1, 'w')
(2, 'x")
3, 'y")
0, 'z")
>>>

6.11.3 i+Jig

SRAERMT EIRIERIR R zipO BBRRBAN, LW, BRRIEXIIRI—
BIIR, BB TEIXHE:

headers = ['name', 'shares', 'price']
values = ['ACME', 100, 490.1]

{E£R zip() FICALRIGENHTEIF LN —F 8

‘s = dict(zip(headers,values))

B E R AT BMR T EX A= £

for name, val in zip(headers, values):
print(name, '=', val)

SRATEN, BR zipO AIREZSTEAINFIINSH, X RAEMIER
TTAEPTRE M RBAFII R —, e

>>> a = [1, 2, 3]
>>> b = [10, 11, 12]

>>c=['x',"'y','z"]

>>> for i in zip(a, b, c):
print (i)

(1, 10, 'x")

(2, 11, 'y")

(3, 12, 'z")

>>>

REEIE—RME, zipO FEE—MERBRENERERE, NMRBFEERLSE
WEMETFEESIRT, BEM 1ist O Rl LLU:

>>> zip(a, b)

<zip object at 0x1007001b8>
>>> list(zip(a, b))

[(1, 10), (2, 11), (3, 12)]
>>>
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6.12 4.12 RNEIEE LITEINEN

6.12.1 [o)8R

FEES N RMITHEEERE, ERXLENRENENESRET, HEERBER
KeEENER T RREESE.

B

6.12.2 fRRAFE

itertools.chain() F3iAR] ARIRELIXMES, BRI —IIARNRIIRER
A, FRE—MERRE, BRANEREESAIERIPENAT, ATERER, £
& EX M F

>>> from itertools import chain
>>> a = [1, 2, 3, 4]
>>>b = ['x", 'y', 'z']
>>> for x in chain(a, b):
. print(x)

N< X & wND - -

>>>

€A chainO) N—NMELHREIFENAENESFRETERITRERERN
A&, EEn:

# Various working sets of items
active_items = set()
inactive_items = set()

# Iterate over all items
for item in chain(active_items, inactive_items):
# Process item

XA RZLLG TEXMFERAARRAEIAE MR,

for item in active_items:
# Process item

for item in inactive_items:
# Process ttem
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6.12.3 it

itertools.chain() ER—NMHBSNMITENTRENGASE, AFEIE—MAK
28, RNESMREESNTARTRPRITER. IMARNELLERFINEABERE
SEVENEN g I

# Inefficent
for x in a + b:

# Better
for x in chain(a, b):

F—MHERR, a+ b RIESEE—NEMBIFINFHENRK a 7 b FIKE -,
chian() RRBERX—F, MURMRBAFIIEERMWRZREANT, FEHINEAR
WEREBAR—HERIBHME chain() EHEE]BATREFRI TAE,

6.13 4.13 BIEEIUIBAIEEE

6.13.1 |9)5R

1:J\,_\L,LleTEE (3£ Uan 8) WATVANAIERE, b, MEPTKENRIE
FELE, BREAERE]— 'I‘:“EESZ)\WT?':PO

6.13.2 fERAR

ERBRNER—NRUBEEVHINGTEDE ATER, BEGRELE—NEEXRN
HEXHBX:

foo/
access—1log-012007.gz
access—-1log-022007.gz
access-1log-032007.gz

access—1log-012008
bar/
access—1log-092007.bz2

access—-1log-022008

RigENETEFE SRR

124.115.6.12 - - [10/Jul/2012:00:18:50 -0500] "GET /robots.txt ..." 200 71
210.212.209.67 - - [10/Jul/2012:00:18:51 -0500] "GET /ply/ ..." 200 11875
210.212.209.67 - - [10/Jul/2012:00:18:51 -0500] "GET /favicon.ico ..." 404 369
61.135.216.105 - - [10/Jul/2012:00:20:04 -0500] "GET /blog/atom.xml ..." 304 -
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AT RIS, (RA]CAE X — A S MUTHEES M ISR R R LM EE

BEARBIERR, MRIXHE:

import os
import fnmatch
import gzip
import bz2
import re

def

def

def

def

gen_find(filepat, top):

1

Find all filenames in a directory tree that match a shell wildcard pattern
for path, dirlist, filelist in os.walk(top):
for name in fnmatch.filter(filelist, filepat):
yield os.path.join(path,name)

gen_opener (filenames) :
Open a sequence of filenames one at a time producing a file object.
The file ts closed immediately when proceeding to the next iteration.
for filename in filenames:
if filename.endswith('.gz'):
= gzip.open(filename, 'rt')
elif filename.endswith('.bz2'):

f = bz2.open(filename, 'rt')
else:

f = open(filename, 'rt')
yield £
f.close()

gen_concatenate(iterators):
rr

Chain a sequence of iterators together into a single sequence.
rr
for it in iterators:

yield from it

gen_grep(pattern, lines):

rr

Look for a regex pattern in a sequence of lines
pat = re.compile(pattern)
for line in lines:
if pat.search(line):
yield line

MEMRE] AR E ST X LR BUERREIZ—MIEEE, i, hTEXRESER

18 python RIETE HZETT, {RA]CAIXFEMY:
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lognames = gen_find('access-logx', 'www')
files = gen_opener(lognames)
lines = gen_concatenate(files)
pylines = gen_grep(' (?7i)python', lines)
for line in pylines:

print(line)

NRFERFHR BT REE, MEEF]UEEMBRANFEREIE, b, T
HXMRATELERNF A TERR,

lognames = gen_find('access-logx*', 'www')

files = gen_opener (lognames)

lines = gen_concatenate(files)

pylines = gen_grep('(?7i)python', lines)

bytecolumn = (line.rsplit(None,1)[1] for line in pylines)
bytes = (int(x) for x in bytecolumn if x != '-')
print('Total', sum(bytes))

6.13.3 iTie

MEEHNGIREIECTARRBR S EEM), BIERENT, EZEERRIE, EiY

®iRE,

RTIEELEAKE, ESRERR yield BRAFIMBIENETTEM for BIFER
EREIENHEE, SXEEMBREE—ER, B yield ZF—MRMIVEIET
RERBLENLEEEN T —MER. EFFREERT, sun(O RBERRELNIEFRE
&, BRANERREEFRERE—ITE,

XA — M EEFNBRES N EMSFRBRNA AR, XHFMIEHRR
BZMEMEIFEN]T, RSMER, XERBNRIEREREITAEEMIZIRES
£, FERLFIEAFASERMNNBELEZEEEE, BRESERE,

ERAXMAINATFRNREAEAR, ERNEEERE—MEREXMGERPH
BETIFMIREF, FX L, ATERTEARAGIAE, RBSTIEFIFERNMRN
IR,

7£iAF gen concatenate() REHIFHER(RFIEESBLEARKNIAH, ENRHMIER
BIEWMAFYIH R —MNMERKAITFES, itertools.chain() ERENEHEEMRIINEE,
ERERERMBEITENNRENSHEAN, ELEXNMIFH, FAIESEEMX
}¥HJ1BA] lines = itertools.chain(*files) , f£%F gen_opener() “ERiEIEEM IR
iH#R¥E, {EMT gen opener O E£MEEXREM—MTAINXGE, FAT—MNERT
BEXEHMRAT, AL chinaO) EXEARGEXFEA, LEAGETUERZXMIE
o

gen_concatenate () EREFPHINIT yield from iBA), BIF yield BIENRIEZIRE
kg3 Ex. 1BA yield from it ERMROEREE it FTEENEE, XTI
i1 414 B EH—TRIER,

EELE—RREIENE, EEANANEAEN., BRHEFREIIENCIEREH
&, A, BERXMER, ERAEMEEERTUFXERBMMNEE LEHTIFR
RIEIEF R,
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David Beazley TEfRY Generator Tricks for Systems Programmers ZFE A FiX #
RABIEERAN MR, sJUSEINMRIERNESHER.

6.14 4.14 EASHENFY

6.14.1 [o)gR

REF— N2 ERENFIIRAR—MRETIR

6.14.2 fRRAZE

AIUE—/NEE yield from IBAHYEITERM BT RZMAERX )M, LLa0:

from collections import Iterable

def flatten(items, ignore_types=(str, bytes)):
for x in items:
if isinstance(x, Iterable) and not isinstance(x, ignore_types):
yield from flatten(x)
else:
yield x

items = [1, 2, [3, 4, [5, 6], 71, 8]
# Produces 1 2 3 4 56 738
for x in flatten(items):

print(x)

ELHE{CHBE, isinstance(x, Iterable) MEBEANTERAGRFENL., IR
ZME, yield from MIEIRMEAMBEFHIZRIE, RELREOIERME—NNEERENE
BFIT,

BIMNISE ignore_types FIHEMIIER] isinstance(x, ignore_types) FRIGFFHT
BIFTHRETNEANRI, BIEBENBRAMBNNFN, XHFNIEFFHE
A BERER A IPTHAEERSER T, EEE:

>>> items = ['Dave', 'Paula', ['Thomas', 'Lewis']]
>>> for x in flatten(items):
print(x)

Dave
Paula
Thomas
Lewis
>>>
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6.14.3 it

B8] yield from fE{RIBFEERBERIHAEMEMEF N FHIRENIHMRIEEBRA,
MBIRNERERNE, BLAMBDASENIMY for EFT, ELUN:

def flatten(items, ignore_types=(str, bytes)):
for x in items:
if isinstance(x, Iterable) and not isinstance(x, ignore_types):
for i in flatten(x):

yield i
else:
yield x
RERNT —RR, BR yield from BAIBLEZRREYL, FAHEMESNKBEER

ZHIRAPINFFAFENFDTIIMEER A THIEEENBRERARBENFR, W0
REXEBEEMGEAERAIIER, BIXSE ignore_types BIF],

REEFIBN—S2_2, yield from EHRBNETFINFEFEREMH L RIZPINE
EFNMEEMAE, PJUSE 12,12 N\HEEBIN—MIIF,

6.15 4.15 INFERNSHBHIHIFIEER

6.15.1 [o)FR

ME—RIHFFY, BEelESARRE— M MIFFIHE LEARER.

6.15.2 FRRAR

heapq.merge () EREA] AFSRMERIX /N a)=, EEY:

>>> import heapq

>>> a = [1, 4, 7, 10]

>>> b = [2, 5, 6, 11]

>>> for c¢ in heapq.merge(a, b):
print (c)

= = N0 o N

= O
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6.15.3 it

heapq.merge AIARIFHEERE ENSM DI BRI, XMEREIRATCAEIE
ERWFIIFERE, MASBEAKRNAH, tbill, TER—MFFRERMNASH
A HERR XX

with open('sorted_file_1', 'rt') as filel, \
open('sorted_file 2', 'rt') as file2, \
open('merged_file', 'wt') as outf:

for line in heapq.merge(filel, file2):
outf.write(line)

B—RERIANE heapq.merge) FERMBHAFINMINEHT R, Fall,
EHNSTTCIZEAE BRI EGHF, BRI ASEFRIHEFRM,
ENNXEREMRBFIINARESSFRES/NIERY, IIMTE-ERFLEERME
BAF YRR T RERREN 5.

6.16 4.16 JA{CEEE while TPRIEMF

6.16.1 [o)gH

RENRIEHRER vhile EARIENGIETE, AAEFERRAENRHHEN—
BOE RN AR ERINR R, BERNERIZNERESTXNMEIE ?

6.16.2 FERAZR

—AEILE 10 BEEFJEZE FTEmiXF:

CHUNKSIZE = 8192

def reader(s):
while True:
data = s.recv(CHUNKSIZE)
if data == b'"':
break
process_data(data)

IR BEE I AER iter O KRAE, WMTFHR:

def reader2(s):
for chunk in iter(lambda: s.recv(CHUNKSIZE), b''):
pass
# process_data(data)

INRIFMERERRBENRELERE T, PJNRR T —MERmfEF, tbal:
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>>> import sys

>>> f = open('/etc/passwd')

>>> for chunk in iter(lambda: f.read(10), ''):
n = sys.stdout.write(chunk)

nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false
root:*:0:0:System Administrator:/var/root:/bin/sh

daemon:*:1:1:System Services:/var/root:/usr/bin/false

_uucp:*:4:4:Unix to Unix Copy Protocol:/var/spool/uucp:/usr/sbin/uucico

>>>

6.16.3 iJie

iter BRI — NN AMMEHR EEE — M ANEN callable WHRI—MRIC (45
E) EffhMASE, SURIMAIVERNE, EREE—MANE, XIMERRESR
AEFEA callable WREZIREMEMIFICERF NI,

EXHIFHRN A EN T EEHENSBRES HANRMEEBRR, tbtizRE 1/0
ARMERR, 260K, IRGFENEREFHXEFPRURIBRI G NIZENIE, 8%
RIEERMESIMIT read ) X recv) , HEBHER — M XEHEEMNRRRAEZ
BEIE, XTHIARERA—NMEEDN iter) IAREIMAINEREBELESER T, HAP
lambda EHSHEB RN TEE—NTLSH callable W&, HH recv 8 read() Hi%IR
T size B,
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CHAPTER

SEVEN

FAHE: XEH5 10

FRBERFEHEAERANG L. X—SFRSLEERERENXG, SEXEANT
BB, XFREFEMBEXNAT, WXERAMERMEFEIIDREL

Contents:

7.1 5.1 25X ANIE

7.1.1 [958R

MEZEEZMARRIBAIAENE, L0 ASCII, UTF-8 2% UTF-16 i34,

7.1.2 BRAER

{EAFE rt RIUK) open O BRFZEN A, W TFATR:

# Read the entire file as a single string
with open('somefile.txt', 'rt') as f:
data = f.read()

# Iterate over the lines of the file
with open('somefile.txt', 'rt') as f:
for line in f:
# process line

L), ATBEA—ANXAXHE, ERTHE vt RIVAY open() B, MRZAIN
TFRBEFENBRABSE. WTFAR:

# Write chunks of text data

with open('somefile.txt', 'wt') as f:
f.write(textl)
f.write(text2)

# Redirected print statement

136
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with open('somefile.txt', 'wt') as f:
print(linel, file=f)
print(line2, file=f)

NRBHEEFEXGHRIANE, ERAKRIVA at #Y open() R,

NEFIEERIEEANMER R AL, PILLBITIAA sys.getdefaultencoding() K
152, ERSHV B LEEZE uf-8 HmiB, NMRMFELMEMFREBIZENXAZH MR
AN, BBARILAETEE—NA]IERY encoding SIS open() RE, WTFFIR:

with open('somefile.txt', 'rt', encoding='latin-1') as f:

Python Z#FEESHIXALRE, LNERBIRIBR ascii, latin-1, utf-8 FI utf-16,
£ web NAEFPESEERANR UTF-8, ascii SR U+0000 2] U+007F SEEIRN
B9 7 fIFERF, latin-1 F T 0-255 2] U+0000 £ U+00FF SBEEA Unicode FHAE
EMRGT, HiZEN—NARENRIBINARER latin-1 RIBKIEARE=EBEER, FH
latin-1 WA IEEN — MG EHIFREFE T L IERIOIXAEIDRIE, ERTHEE
MR EBZSNERHE. Fit, MRFAZEBHEONSLEE, RENKIETR

SIRERY,

7.1.3 Tig

EENAXG—IKIAZREEBEEN, ERU/ILRREEIFEN. 8%, EOFE
FH) with IBAILEERIINXXERIEZT — N ETFTXIIE, B wvith EHIREERAET,
XEEBMEHA, REFIURNER vith 56, BRXMEFRHRMMICEFiNRIAX
%

f = open('somefile.txt', 'rt')
data = f.readQ
f.close()

A=l E R TFIRITAFAVIRBIEE, £ Unix 1 Windows 2R —1HY (575
& n M m), BIAERT, Python RLAZE—RINALIRRRITH, IMRILT, AIZAX
AEIEHR, Python AJCARBIAMEME ERITHAFEEBRBDED \n FH, EMUBY,
i ERSFRITA \n BRAREIMIAWIRIT, NREAHFEIMHIANEIET
U, FIBAZS open() BREUEASE newline="" , MR FEIX4F:

# Read with disabled newline translation
with open('somefile.txt', 'rt', newline='') as f:

RTIHIAABE ZENZER, TEFIKE Unix V128 EMEiIEZEN— Windows EEHIX
A, BEEHIIASI hello world!\r\n :

>>> # Newline translation enabled (the default)
>>> f = open('hello.txt', 'rt')

>>> f.read()

'hello world!\n'
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>>> # Newline translation disabled

>>> g = open('hello.txt', 'rt', newline='")
>>> g.read()

'hello world!\r\n'

>>>

RE— MO MR XA G g HIM A RIBHEIR, EREZRSEBEA—1MXEX
e, fReJRERIBE|—MRIDEERFRDERIR, tLul:

>>> f = open('sample.txt', 'rt', encoding='ascii')
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "/usr/local/lib/python3.3/encodings/ascii.py", line 26, in decode
return codecs.ascii_decode(input, self.errors) [0]
UnicodeDecodeError: 'ascii' codec can't decode byte 0Oxc3 in position
12: ordinal not in range(128)
>>>

NRBIXNEEIR, BERTFIZEARIEENRB A ER, REFFARER
BRAIAMFRIN G ZmiE 2 1IEMARY (EEUNfER UTF-8 MAR Latin-1 Zmige E), WR
mEDEIRIL B FERYE, {RETLALS open () EREZIE —NAIERY errors SHERAEX
ERiR, FTHR—LAOEE NHRNGE:

>>> # Replace bad chars with Unicode U+fffd replacement char

>>> f = open('sample.txt', 'rt', encoding='ascii', errors='replace')
>>> f.read()

'Spicy JalapeZo!'

>>> # Ignore bad chars entirely

>>> g = open('sample.txt', 'rt', encoding='ascii', errors='ignore')
>>> g.read()

'Spicy Jalapeo!'

>>>

NRIFEEER errors SERAERILTEIR, TR ILMFHERLERENE, X
TXALENEZRNZRRIFEZEANZIERRL, SRRMATNME, FEA
FIAMIRE (BEE#RE UTF-8),

7.2 5.2 FTEN@MEHZE G F

7.2.1 o]0

RA84F print O RWEVHEEEDE —IMXEHRE,

7.2.2 BRIRAE

£ print O BRFPIEE file RIEFSH, B TEHIXHF:
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with open('d:/work/test.txt', 'wt') as f:
print('Hello World!', file=f)

7.2.3 iTig

ATREEERIXGPAILT, ERE - REIENMEX GV IR U AR
RITH, MEXAHRHHIERIIE, TOHAE,

7.3 5.3 ERE I PRAFEI T LEFFFTEN

7.3.1 [Q)8R

{RAEFERA print O RBWELBIE, ERENZEHIANSRAREITEN.

7.3.2 fERAER

BJAfEFTE print O REHF(ER sep Fll end XEFSH, UFREZRHNHL.
tean:

>>> print('ACME', 50, 91.5)

ACME 50 91.5

>>> print('ACME', 50, 91.5, sep=',')
ACME,50,91.5

>>> print('ACME', 50, 91.5, sep=',', end='!!\n")
ACME,50,91.5!1

>>>

€M end SR CATE IE FPERIEIRTT, EEYM:

>>> for i in range(5):
print (i)

S w NN R O

>>> for i in range(5):
print(i, end=' ')

01234 >>
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7.3.3 iTig

LRBEERIESIR S PR RiaH B, 45 print() BREUEBE— sep B
EREBEMNAR, BNRMGESEE —LEFASER str. join) REMEHEMERS,
ttan:

>>> print(','.join(('ACME','50','91.5"')))
ACME,50,91.5
>>>

str.join() MEIAETERNERTFHH, IEREMBEBEFTERITAIN L
HMRAGILEIEE TE, tEu:

>>> row = ('ACME', 50, 91.5)
>>> print(','.join(row))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: sequence item 1: expected str instance, int found

>>> print(','.join(str(x) for x in row))
ACME,50,91.5
>>>

REARI AR LA, NXAFTERTEIMNS:
>>> print(*row, sep=',')
ACME,50,91.5
>>>

7.4.1 |o)3h

(BIES BN, AEE, FEXHES,

7.4.2 BBRAE

{EATRIVA rb 2L wb BY open() BRBRIZENENE A T #HIEIE, LLIl:

# Read the entire file as a single byte string
with open('somefile.bin', 'rb') as f:
data = f.read()

# Write binary data to a file
with open('somefile.bin', 'wb') as f:
f.write(b'Hello World')

EEE Tt hl iR, EREANEMBRAINMIESREF TFABRMBIL, MA
BXAFFH, KU, EEANE, DIAFRIESHRUNFOEINIRELIEDN
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WR (LEMFHFRH, FHHRANRE).

7.4.3 1Tig

FEIEE S HIBUREIAHE, FOFNBENNAFEFEINENERTESSH —NE
ERREM. $FAIEEFENR, RIIFMERIEREMNERFLHEMARFEDLFTE,
ttdn:

>>> # Text stiring

>>> t = 'Hello World'

>>> t[0]

IHI

>>> for c in t:
print(c)

o HH+H o @ -

>>> # Byte string

>>> b = b'Hello World'

>>> b[0]

72

>>> for c in b:
print(c)

72

101

108

108
111

>>>

NRIFBN EGIRIN IS PR B AX A KIE, DARREHITREDIwG
#4E, teun:

with open('somefile.bin', 'rb') as f:
data = f.read(16)
text = data.decode('utf-8"')

with open('somefile.bin', 'wb') as f:
text = 'Hello World'
f.write(text.encode('utf-8'))

TS 1/0 BB R AR AN C EMREEEEREEA, M
AREREFERINECTHR, Ll
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import array

nums = array.array('i', [1, 2, 3, 4])

with open('data.bin','wb') as f:
f.write(nums)

XMNEATEFRSEMTHRMZ R EHEO NR, IMNREEERERERE
MAFEPXAREMIEERE, “HEIBENEAMBXERIEZ—.

RENWFKIERFBEILEAXENRN readinto() FHEEFIRN ZHFHBIBEIER
EBHRAEFFE.

>>> import array

>>> a = array.array('i', [0, O, O, O, O, O, O, 0])

>>> with open('data.bin', 'rb') as f:
f.readinto(a)

16

>>> a

array('i', [1, 2, 3, 4, 0, 0, 0, 0])
>>>

ERERAIMRANHEZEZRRIMNG, BReEEREBTaMEXME, ARIES
K FRANFTINF (SAUMTHEAMRE). FIUESE 5.9 N PHHIN—MEE i
HlEHE R AHE IR X BV F,

7.5 5.5 XNERTFEAEBEA

7.5.1 [o)gR

REGE— I XEFBEARE, ERMRELONEINNNAHFEXGRELAFE. B
EARTEZEFENAERE,

7.5.2 MBRAER

AJBATE open() EREHEA x WIVRNAE v WINHI T ERBERIX )&, LN

>>> with open('somefile', 'wt') as f:
f.write('Hello\n')

>>> with open('somefile', 'xt') as f:
f.write('Hello\n')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
FileExistsError: [Errno 17] File exists: 'somefile'
>>>

MR AR HFIRY, A xb RILF xt
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7.5.3 iTig

X—/N\TDERTASXHIEE BRI — M@ TEBRAR (NNDEE—
MEFENXHE), —PMERABRELMNAXNNEREFE, B TIEXHEF:

>>> import os
>>> if not os.path.exists('somefile'):
with open('somefile', 'wt') as f:
. f.write('Hello\n')
. else:
print('File already exists!')

File already exists!
>>>

EMSN, FA x XEEAENEHRE, EFENR x ILE — Python3 3}t
open() RBUFEWIH B, £ Python MIBIRAEE R Python SEMAIKE C REUEHF
2 EEXMERHY,

7.6 5.6 FHFERAY 1/0 BRIF
7.6.1 |oj&n
{RAE(ERRIEE G N RV F FRIRIEX AR —#HIF T8,

7.6.2 fRRAR

£ io.StringI0() #0 io.BytesI0() EREIBENUWNRIZIEFTEREUE, Lt
i

>>> s = i0.StringI0()

>>> s.write('Hello World\n')

12

>>> print('This is a test', file=s)

15

>>> # Get all of the data written so far
>>> s.getvalue()

'Hello World\nThis is a test\n'

>>>

>>> # Wrap a file interface around an existing string
>>> s = io.StringI0('Hello\nWorld\n')

>>> s.read(4)

'Hell'

>>> s.read()

'o\nWorld\n'

>>>
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io.Stringl0 REEATNA, MRIFEZRFHBIIE, Z(EM io.BytesI0 EXK
&, teal:

>>> s = io.BytesI0()

>>> g.write(b'binary data')
>>> s.getvalue()

b'binary data'

>>>

7.6.3 e
HIRABIEIN — N E BRI HRIET {% StringI0 F BytesI0 XREHBAM, tbUl, 7

BITMAA, fRRICAER Stringl0 REIZ—NESMIRBIBENEIATR, XMTR
AR AR NS BN E BT RIIRE,

FEITEMRZ, Stringl0 F BytesI0 SEfIF S B IEMRRIERSEERI XA IR T,
Hit, ENFNEEREFEERESNARIXGNXG, EEREREERFNERF
FREA,

7.7 5.7 iZEE4&

7.7.1 |o]&n

{RABIRE — gzip BY bz2 BINHIE4EX M.

7.7.2 fBRFSR

gzip M bz2 RIRTUBE BT SHVEIRIXLE S, FMRIRES R open() REIRMHT
HIMNFISTHLR AR RX AN, tEN, AT UANXARVIEZENESE X H, oI BAOX i :

# gzip compresstion

import gzip

with gzip.open('somefile.gz', 'rt') as f:
text = f.read()

# bz2 compression

import bz2

with bz2.open('somefile.bz2', 'rt') as f:
text = f.read()

LR, RTBEANEGERIE, TAXFFE:

# gzip compression

import gzip

with gzip.open('somefile.gz', 'wt') as f:
f.write(text)

7.7. 5.7 EEEH G 144




{Python Cookbook) Z£ =}, Release 2.0.0

# bz2 compression

import bz2

with bz2.open('somefile.bz2', 'wt') as f:
f.write(text)

Nk, FrER I/0 BRMEERFERXAIRIVFAMIT Unicode KI4RAD /MEID, ZE{ARY, W0
ROFBIRIF AR, (£ ro BFE wb XHRIVENF],

7.7.3 iTig

KEABERA TN IEEEHEBIEBEEEREN, EREIEMNIIEE —NEWMBIXEE
ANRIEEEEN, NRMFBABERN, BLAIKIANMR ZHFBIR, NRXMERRF
BEBRSPNERENANIE, BLMEHTE. gzip.open() Fl bz2.open() EFIIENER

open() R — RS, BiE encoding, errors, newline ==

HEANEHBIER, BJLAER compresslevel XM EEMXKBFSHRIBE—1
E4E%nl. tLa:

with gzip.open('somefile.gz', 'wt', compresslevel=5) as f:
f.write(text)

MANNERZE 9, HRESNEHESER. SRk, ERMIRESHERED
AR,

mE—m, gzip.open() 1 bz2.open() EE—NMRIDHMEANERIFME, ©A1TCAE
BE—INEEEHUTHFRLITANXE £, b, TERBIEEI1TH:

import gzip

f = open('somefile.gz', 'rb')

with gzip.open(f, 'rt') as g:
text = g.read()

XAFFLIIF gzip T bz2 MRATUTFAEWFZ KA R L, LLNERET, EEM
AFFXHE,

7.8 5.8 EEX/NMERIINFIAN

7.8.1 [o)ER

FEE—TEEREICRAELBFERNES AR, MARE—IXEFR—1T—1T
HIIEAX,

7.8.2 BRIRAE

181 FENXANNFISER iter F functools.partial() BREN:
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from functools import partial
RECORD_SIZE = 32
with open('somefile.data', 'rb') as f:

records = iter(partial(f.read, RECORD_SIZE), b'"')
for r in records:

EAMBIF R records HER—AIIERNE, TRRUHEEEEANMIKIE
#, HIXHRRE, BISNRNELIERANRERANMIBRENE, 81

RESTTENFTRASLLELEED,

7.8.3 Tt

iter O BBE—NERIANMNFHEME, NRFLEEZE—NFTEANKI—4
NclE, ERBIBE—MEREE, IMERBE—HIEREANAIEANREREIRE
fRCEALE, XEHERIELLE,

EHIFH, functools.partial FISREIE— MRS KX HiZENE E £X
BFWHIRIAANSR, tRcE b MRHRAN ML ERIIREE,

REBR—R, LENGIFHIXARUTHIRIVITAN, WRZ2IZENEE K/
MitR, XBBRREHEMBML, M TFXXAEANH, —I17—1THIZE (FRABERTT
h) BEEER,

7.9 5.9 iZEN _ HGIRIER v] TLE R X A

7.9.1 |o]fn

R BRI AGBIER — eI D@ X R, MAFZMIETEI A6 S 6HRE,
s E RS R E IR EB R — R E,

7.9.2 fBRAE

AT EEEIER — T BRAR, ERNHITRE readinto() 7i%k. EEIM:

import os.path

def read_into_buffer(filename):
buf = bytearray(os.path.getsize(filename))
with open(filename, 'rb') as f:
f.readinto (buf)
return buf

THEER—NERXNEEERFENGF:
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>>> # Write a sample file
>>> with open('sample.bin', 'wb') as f:
f.write(b'Hello World')

>>> buf = read_into_buffer('sample.bin')

>>> buf

bytearray(b'Hello World')

>>> buf[0:5] = b'Hallo'

>>> buf

bytearray(b'Hallo World')

>>> with open('newsample.bin', 'wb') as f:
f.write(buf)

11

>>>

7.9.3 Tig

XHITRA) readinto ) FEREHARATMENERAFHNHREERHE, EEZEE
B array fRI3R2 numpy FEBIEBRIENE, FNEE read ) HiEARERIR, readinto() 1E
AEFEMNEHAXMARIFNKRERNEANFTEREEN], ELL, ReJUERER
BRAENAFLERE, tbal, MRMRIEZE—ADHEHMERXRNAYICRAERMB) Z#H I
e, FEJME TEXHS:

record_size = 32 # Size of each record (adjust wvalue)

buf = bytearray(record_size)
with open('somefile', 'rb') as f:
while True:
n = f.readinto (buf)
if n < record_size:
break
# Use the contents of buf

HIBE—NEEEEIMRE nenoryvievw , ERNBEFEFINHG AN EFENE S
XTI H B, EETRENENRAS. b

>>> buf
bytearray(b'Hello World')
>>> ml = memoryview(buf)
>>> m2 = m1[-5:]

>>> m2

<memory at 0x100681390>
>>> m2[:] = b'WORLD'

>>> buf
bytearray(b'Hello WORLD')
>>>

€M f.readinto() FEBEEME, MLITNECHREIE, HHMESFRMEERY
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8

FIE

MRFTHENTEPXK), RIBIEREEIRERRIA T (ELAREAE BIX1ZEX
BEBENFT).

&ja, BOMEEMEZEMERPF into HXRIVEE (LW recv_into( ,
pack_into() %), Python MRS EthEH ELREIFEER 1/0 SHEIRILIOIRIE, X
LR R I A RIE AR BB E A X AR,

KT @M A SN nemoryviews ERAHENESELF, HEE 6.12 M\,

7.10 5.10 ATFBRETRY IS 4

7.10.1 (o)

(RIS RTFIRES — D ISR — NI EFHERAEF, BRIATER 0 THENLEE
HAEE BRI MLEIEL,

7.10.2 ERAR

€M mmap RIRRAFREX G, FTEHE—NMTREEY, BIFRERTITITA -
XA A — BT VA TFIRETX AN A,

import os
import mmap

def memory_map(filename, access=mmap.ACCESS_WRITE):
size = os.path.getsize(filename)
fd = os.open(filename, os.0_RDWR)
return mmap.mmap(fd, size, access=access)

ATERAZNELE, REEE—ITERIBABRABTARZENGE, TEER—M
F, BREFVRCIB— I NEARBRERASTYT BB EKX/:

>>> gize = 1000000

>>> with open('data', 'wb') as f:
f.seek(size-1)
f.write(b'\x00"')

>>>

FER— I nemory map() EEXAATFIST A HNEHIHIT

>>> m = memory_map('data')

>>> len(m)

1000000

>>> m[0:10]
b'\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"
>>> m[0]
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0

>>> # Reassign a slice

>>> m[0:11] = b'Hello World'
>>> m.close()

>>> # Verify that changes were made
>>> with open('data', 'rb') as f:
. print(f.read(11))

b'Hello World'
>>>

mmap () JR[EHY mmap SHREFLAICAE R — LT XEERERER, XRRERER
XMW BDIXA, teu:

>>> with memory_map('data') as m:
print(len(m))
print (m[0:10])

1000000
b'Hello World'
>>> m.closed
True

>>>

ZIANB T, memeory map() BREFTHRIXGREN XM ERIE, ERIRIENR
NEESEFIERERI MG, MREFZRIZMIHEIRI, FILAESE access WER
mmap . ACCESS_READ , tEdll:

’m = memory_map(filename, mmap.ACCESS_READ) ‘

MRMBERMENEE, ERXNAEEEAEMRBREXMGFH, ATUER
mmap . ACCESS_COPY :

‘m = memory_map(filename, mmap.ACCESS_COPY)

7.10.3 it

A THENGRIXAHRRE, (£ map FXAHRFEIRFHE - SRFAIENT
k. B0, REFBITHA—NDXEHNITRER seek() , read() , write( A, R
T 2 18] B AIBREY S FHE R T R AF Vs Ie) B3R BN =T

—HRKW, mmap() FIRBHIRNTFE LEZMER— N ZHGIBENSR, ERE, R
EA—TAFHERETERREE. tea:

>>> m = memory_map('data')

>>> # Memoryview of unsigned integers
>>> v = memoryview(m).cast('I"')

>>> v[0] =7

>>> m[0:4]
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b'\x07\x00\x00\x00"

>>> m[0:4] = b'\x07\x01\x00\x00"
>>> v[0]

263

>>>

FEBIFN—RE, AFRIF—IMXEANSERENXGRIZINEIAEFH, B
=i, XEHLBEREFFRNFEFRHRAR, Bk, BFRANNAXERBRE
T—EREMAT, SEDEXENAEXEN, EXIFHATA REFTEWIZEFF
REFBIAFX A, MABLNZHBEZNRTTEEEME L, MEXETRERESE
BREY, fE=/ETThL !

RS Python MERRERATFIREIE—3XF, SEIHY mmap XY RAETS I FASRIERE
REBEERRAE. R, MEMRSEERMNEEHE, ARER—ERSE
FASEER BN EMARMBRERED, RBE, XEFEZEBEATLHC@E, B2
M7 AR URAREEERERF AL B LIE,

X—IN\THERERESFREAR, FRERT Unix M Windows &, EEER
EfEA map ) BENSEREE-LETAMERY, Hi, EH LR ARSI
BERBMAFIREXE, MRMEISXNEME, WRIFFAPIET Python XAHH X
HHENAE .

7.11 5.11 X2 RRIIRIE

7.11.1 [g)8R

MEREARREBRRAXGR, BXRR, ENBERSES.

7.11.2 fERAR

€M os.path RIRABRBRIFFEEZR, TEAR—IREAAFRER—EX
fidipkS e

>>> import os
>>> path = '/Users/beazley/Data/data.csv'

>>> # Get the last component of the path
>>> os.path.basename (path)
'data.csv'

>>> # Get the directory mame
>>> os.path.dirname(path)
'/Users/beazley/Data’

>>> # Join path components together
>>> os.path.join('tmp', 'data', os.path.basename(path))
'tmp/data/data.csv'
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>>> # Ezpand the user's home directory
>>> path = '~/Data/data.csv'

>>> os.path.expanduser (path)
'/Users/beazley/Data/data.csv'

>>> # Split the file extension
>>> os.path.splitext(path)
('~/Data/data', '.csv')

>>>

7.11.3 i1ig

W F RPN RBRVIRIE, {REBRNIZ{ER os.path 1RIR, MARERINEFH
BRERWEB CHNRE, 1F53IRA T BEMEERRHMREMNYILE, ERH os.path &
HRE01E Unix #1 Windows R Z [B)HIERFH B eea8n] SEHALIESE( Data/data. csv F

Data\data.csv XFHIXHFR, HX, MENANIZRENEEZESEEL T, BER
FRERERBE M RESITRITIEE.

ZEBMIR os.path EEESMINEAEXEH QBT HRK, FJUEREHXHE
RIKEZ EXHFNR, FFSHHESHEXIRKUH,

7.12 5.12 M GRS FE

7.12.1 [o)8%

{RAEMA — N F N E R B FE,

7.12.2 fERAZR

£ os.path RRRMIX— M XHFHEFRESFE. LLU:

>>> import os

>>> os.path.exists('/etc/passwd')
True

>>> os.path.exists('/tmp/spam')
False

>>>

{RiZge#E — T M N 2438888, & FEXEMIXA, WRMAFIER
FEMRHER, £RESIRE False:

>>> # Is a regular file
>>> os.path.isfile('/etc/passwd')
True
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>>> # Is a directory
>>> os.path.isdir('/etc/passwd')
False

>>> # Is a symbolic link
>>> os.path.islink('/usr/local/bin/python3"')
True

>>> # Get the file linked to

>>> os.path.realpath('/usr/local/bin/python3")
'/usr/local/bin/python3.3"

>>>

NRAREIEIREN TR (EEX AR/ EREXHE), thelAER os.path &
BRAR AR

>>> os.path.getsize('/etc/passwd')

3669

>>> os.path.getmtime('/etc/passwd')
1272478234 .0

>>> import time

>>> time.ctime(os.path.getmtime('/etc/passwd'))
'Wed Apr 28 13:10:34 2010

>>>

7.12.3 11

£/ os.path RFITXHMIXZRE RN, EEXLEMAR, AJRE—FEIE
MR RFE RSB XRAVEE, 155 R EKREGTAIER &, tbal:

>>> os.path.getsize('/Users/guido/Desktop/foo.txt"')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "/usr/local/lib/python3.3/genericpath.py", line 49, in getsize
return os.stat(filename).st_size
PermissionError: [Errno 13] Permission denied: '/Users/guido/Desktop/foo.txt'
>>>

7.13 5.13 FRENFRARIFIIR

7.13.1 [o)gR

FEBREN M R AR RSB R FHIAMBEXHIIR,
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7.13.2 fERAR

€A os.listdir ) BRERIRENEAN B RPHIXFIIR:

import os
names = os.listdir('somedir')

ZRSROBRPAEXHIR, BEMEXHEH, FER, FESHEES, WRMF
TEBTEMARNILEIE, rTUEBELES os.path EFN— LR HRERTIRES,
ttdn:

import os.path

# Get all regular files
names = [name for name in os.listdir('somedir')
if os.path.isfile(os.path.join('somedir', name))]

# Get all dirs
dirnames = [name for name in os.listdir('somedir')
if os.path.isdir(os.path.join('somedir', name))]

FTEBRY startswith() F endswith() HiEWNFEE—TMERIATHEEEH
B, tbad:

pyfiles = [name for name in os.listdir('somedir')
if name.endswith('.py')]

WFXERILE, (RR]EEREREM glob B fnmatch iR, ELUN:

import glob
pyfiles = glob.glob('somedir/*.py"')

from fnmatch import fnmatch
pyfiles = [name for name in os.listdir('somedir')
if fonmatch(name, '*.py')]

7.13.3 i1

KB RPHIREZREZN, EREROERIAZBRPLMABZIIRME,
KRIMABRNEMBITER, tLUWXEXRD, B EEFSE, FRIFEEZEAR
os.path HRIRABIRENTE os.stat ) REFCRUINELNIE, LEaN:

# Exzample of getting a directory listing
import os

import os.path

import glob

pyfiles = glob.glob('*.py')

# Get file sizes and modification dates
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name_sz_date = [(name, os.path.getsize(name), os.path.getmtime(name))
for name in pyfiles]
for name, size, mtime in name_sz_date:
print(name, size, mtime)

# Alternative: Get file metadata
file_metadata = [(name, os.stat(name)) for name in pyfiles]
for name, meta in file_metadata:

print (name, meta.st_size, meta.st_mtime)

RETE—SEIENHME, BRHEEIENHEZ 4R 0) BHAHER] e 110 —LE(a]
B, BER, B os.listdir ) IREIFLAIRSBIEBAAZAIK NN G RBRIGFK
f#1D, ERBEMEHRME —LAREEEBBHINGR, R TXHBNLLIERE, &
5.14 ¥ 5.15 INTTBEIFMRVIHFE,

7.14 5.14 ZREXHEZYREE

7.14.1 [o)ER

RBERREBEXFRBAITXEN 1/0 #F, BRBRXAFRFARBEZITRAIRIA
fmhd A R B mDid,

7.14.2 BRIRAFE

IANBRT, FIENXEFRESIBIE sys.getfilesystemencoding () REIFIX A
YRADRImtD R ARRD, tban:

>>> sys.getfilesystemencoding()
'utf-8'
>>>

NRADEMRERE XML, FIAMER—NMNEEFHFAEREBE I
fr&BEna], tban:

>>> # Wrte a file using a unicode filename
>>> with open('jalape\xflo.txt', 'w') as f:
f.write('Spicy!")

6

>>> # Directory listing (decoded)
>>> import os

>>> os.listdir('.")
['jalapefio.txt']

>>> # Directory listing (raw)
>>> os.listdir(b'.') # Note: byte string
[b'jalapen\xcc\x830.txt"']
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>>> # Upen file with raw filename
>>> with open(b'jalapen\xcc\x830.txt') as f:
print (f.read())

Spicy!
>>>

IESNPRRAOL, ERBEFMRER, SIREGESXFERELUN open () Fll os.1istdir ()
FREFTFANEN, XGBHWEELDAREEARE,

7.14.3 +ig

BERH, MAFTERROLOXAERIMIGFEL, Zi@XARBRIENZMR W
T, B2, AL 1’E%éﬁﬁ1¢ﬁ§FLﬁ1%9*‘EuuETfﬁJL%—?JFﬁSEJH}JFﬂE’J
X, XEXHR R ge it PR FEZ A IEREX AR Python 27,

IZEVE KA BT RIA AR D 75 VBB ] R MEIE R XM, REXF
STER—ENRIEEE.

XFFTENAR ] BB ER, B85 5.15 I\,

7.15 5.15 FTENAGENIXHER

7.15.1 |o)&q

REVIERFSREN T — B RPIXGRIIR, ERIAEWEFZTHXGHRAHETE
FrEA/%, HILT UnicodeEncodeError &M —FEFEMESE — surrogates not
allowed,

7.15.2 @BARAAER
WITENR ARSI MEZAT, A TET S 0] DB IR EIR :

def bad_filename(filename):
return repr(filename) [1:-1]

try:
print(filename)

except UnicodeEncodeError:
print(bad_filename(filename))
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7.15.3 +Fig

X—N\H[IEHRERE MV NIEXH R AR — N KRE ILEX B RFIIG
W, ERIABEAT, Python REMBXHREPELEIRIE sys. getfilesystemencoding ()
FEHRBE T, BER, B EXHRAHEERFIEZR XM, BLERIFEIEXHER
RBIEWMEBHIXEG., IMBEAAKRKENL, EREASBERAFERIHFEMIERLTE
ZHIXHEMT ( FTRERE—NERMEIIKIEBRLS open() BBEE T —IMAEHSEHIX
H2).

SMITEM os.listdir() XFRN, XEARSHEHINEBZFMAILE Python
PAAEIE, —FAHE, ENENNARERTXERAEENETF, MB—FHHE, EXNEE
XL B AN EMIIXAFR R, Python XN EIEHBRAARENGHREH
IREURBRRORIF TD{ELEY0 \xhh FHAFEBRETIAX Unicode F4F \udchh RARRIATIBRY” X
IBRIE°, TE—MIFERTE—IMTERERINRPEZE NGB bad.txt(fE
F Latin-1 TiAAR UTF-8 45f3) BFAUMEF:

>>> import os

>>> files = os.listdir('.")

>>> files

['spam.py', 'b\udcedd.txt', 'foo.txt']
>>>

MRFBENEFZRENAF BB XEHRIEEL open () XIFHIRE, —tIEREE
EETHF, RAESFREBEHE XA RN SR (EEiTENa L EIFRS A S
%), falry, SREITEN EENXEGRIIREN, REEFMIER:

>>> for name in files:
print (name)
spam.py
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
UnicodeEncodeError: 'utf-8' codec can't encode character '\udce4' in

position 1: surrogates not allowed
>>>

RERENEERRETH \udcet B—MEEM Unicode T, EERRE—AME
MHREFHENNFHASNELES. ATROTHLEES, HEER2 M EEN
Unicode, FTLA, WE—BERLIIMH 0TS 72 HIBEI R & T4 ¢ A SREVE RIR0# B3
M, LLNETBAE Bk ISR T :

>>> for name in files:
. try:
print (name)
. except UnicodeEncodeError:
print (bad_filename (name))
spam.py
b\udce4d.txt

foo.txt
>>>
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£ bad filename ) RMHAEHLENATHEC. AP —MERMBEIEMT
NEHmE, RANTF:

def bad_filename(filename):
temp = filename.encode(sys.getfilesystemencoding(), errors='surrogateescape
return temp.decode('latin-1")

D

FEE

surrogateescape:

iXfhR Python TELAER/MEIE 0S B9 API HFTERAMEIRACIESE,

E R — A TERY 5 AL IR R IR1E R RIR RSB VR 0] 71,
ERBHENSRBHEFTEMER —NMEDHERZIAY Unicode wIZSTEIN,
EmABRHE AR LR (E XL R B R B AWM F T F,

EAMF 0S API EEEH, HERESSMNLGIERMBERL THRIEHER.

{ERXANARA = LR a0

>>> for name in files:
try:
print (name)
except UnicodeEncodeError:
print(bad_filename (name))
spam.py
bad.txt

foo.txt
>>>

X— /N EBARERWAEBDIRE T ZRS, BERMRFERSREIX ARG R
FHRBESEFN, MONFEBREZXD, SUFRATEKERNIEARBUEDAZE
iR — &S ABBIEIR,

7.16 5.16 BN T EFTHXFHIYRAD

7.16.1 (o]

(RIBEARKRA— P EFTARI A EIE F B ZEERY Unicode 4wil,

7.16.2 fERAR

ANRARABLE — AN A ZFERIFRIVFT AR SA RN Unicode 4mb5/fERB IV, PILAEMA
io.TextIOWrapper () WRERE, ttil:

import urllib.request
import io

u = urllib.request.urlopen('http://www.python.org")
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f = io.TextIOWrapper(u, encoding='utf-8")
text = f.read()

NRRBEN—PNEZTANNX BRI GFHREHE T, _ILM“‘E{EFH detach()
HEBREEFENXNAIREE, FERMWEEALAANRE TER—1HE
sys.stdout EAEIXYRIE I TNRIGIF:

>>> import sys

>>> sys.stdout.encoding

'UTF-8'

>>> gys.stdout = io.TextIOWrapper(sys.stdout.detach(), encoding='latin-1")
>>> sys.stdout.encoding

'latin-1'

>>>

X R GE PR RII LR, XENRER TERME.

7.16.3 it

[/0 ZEB—RINNEREEM, (e AXEIETT FEXMEFE— D XEMGFH
PlIFREBIMEX:

>>> f = open('sample.txt','w')

>>> f

<_io.TextIOWrapper name='sample.txt' mode='w' encoding='UTF-8'>
>>> f .buffer

<_io.BufferedWriter name='sample.txt'>

>>> f .buffer.raw

<_io.FileIO0 name='sample.txt' mode='wb'>

>>>

EXANBF, io.TextIDWrapper B 1NYRIBFEET Unicode XKL IEZE,
io.BufferedWriter & — Aﬂfﬂ:i&%ﬂ%ﬁz}%ﬁ’a%éﬁ}qﬂﬁ’g /O |&, io.Filel0 @—/ %R
TNRERRRBEXHRRFIIRIR XA, BN XA RBEE RN E &R E
HHY io.TextI0OWrapper Eo

—RERif, & EEOFXFEIDEREREFREAENERRALZ M,
W, MRMFUEFER TEIFNRARRERLIEEREMT A

>>> f
<_io.TextIOWrapper name='sample.txt' mode='w' encoding='UTF-8'>
>>> f = io.TextIOWrapper(f.buffer, encoding='latin-1')
>>> f
<_io.TextIOWrapper name='sample.txt' encoding='latin-1'>
>>> f.write('Hello")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.
>>>

HEREE T, BEh f WRIBEBEEREIR T HXA T IRERXXHE,
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detach() AZEMANXGFNRNEFROE_RE, 2ERNEMETLET. #l
i

>>> f = open('sample.txt', 'w')
>>> f
<_io.TextIOWrapper name='sample.txt' mode='w' encoding='UTF-8'>
>>> b = f.detach()
>>> b
<_io.BufferedWriter name='sample.txt'>
>>> f .write('hello')
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
ValueError: underlying buffer has been detached
>>>

—BMiARNER, RIMAIUSREERRFI— M HN&ENE. tLil:

>>> f = io.TextIOWrapper(b, encoding='latin-1')

>>> f

<_io.TextIOWrapper name='sample.txt' encoding='latin-1'>
>>>

REBZR[FER T IXBRBIIFE, BRIREUNAXMRARIE AT
BB, HHRVLGIARX4ABR 5 E, BIa0:

>>> gys.stdout = io.TextIOWrapper (sys.stdout.detach(), encoding='ascii',
c errors='xmlcharrefreplace')

>>> print('Jalape\u00fio")
Jalape&#241;o0

>>>

IR TRERHEFIIAE ASCII F4F 1 RUMAIHK e#241; BUKCHY,

7.17 5.17 BFTHBEANAEXH

7.17.1 [o)ER

{RABEX ARV T AR AR B AN RIGHIF T &R,

7.17.2 fBIRAZE

BFENRIEERS AXGWE XA, fl70:

>>> import sys
>>> gsys.stdout.write(b'Hello\n')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: must be str, not bytes
>>> gys.stdout.buffer.write(b'Hello\n"')
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Hello
5
>>>

LR, BETSEITIREN ARG buffer BHERIZEN B EHE,

7.17.3 11

[/0 RANBEREMNFXNWEMMK. XANXGRBEIE—MIBE P ZHEIE
NI AN — A Unicode 4mhl /MRS EREIE, buffer BHIE BRI NIKEN K.
MRMMEEGRIENEMRGITI X ARG/ HIEE,

KINTHIFRRE sys.stdout B]BEFLRKRE 245k, HIABRA T, sys.stdout &
UM ARENITARN, BRIUIRMES — MR FTEN TG 44 1E 2 AR i H R AR
&, {Re]CAER EEEREARGITI XA REE,

7.18 5.18 FEAHHIATT BLIRA AT R

7.18.1 [o)&R

ME— IR TRERAZL—AEITAN 1/0 @8 (tLiIXF. EE. EEFS)
MBRAMHEAN, (FRRBERRM—1ESER Python XHITR,

7.18.2 fRIRAZE

— DX AT —NMTANEE AR A — ), XA NE— 1 HIEFE
REEENEY, ARBAENREN /0 B8, NRIFEHIHEXA—NXEHHEIRT,
{REJCAEEER open () RBRIFEBRI— Python FIXHENR, RINIXIAFERE
RAXANBIENXE R FRAE NS BRAEX SR, a0

# Open a low-level file descriptor
import os
fd = os.open('somefile.txt', os.0_WRONLY | os.0_CREAT)

# Turn into a proper file
f = open(fd, 'wt')
f.write('hello world\n')
f.close()

HEENX AN R X ASEFITINN{E, KRENXGEAFHESHE XA, NRX
NHARZRHREEMER, ROJAL open() FREEZIE —NP]IERY colsefd=False , Lt
:

# Create a file object, but don't close underlying fd when done
f = open(fd, 'wt', closefd=False)
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7.18.3 iTig

£ Unix RGEH, XMERIGFEBFTFIIRAR AR ERIG — PR OEA
T—AUREHAIITAN 1/0 @B L, WEE. EEFS. BFIRH, TEE—ME
EEERIGIF

from socket import socket, AF_INET, SOCK_STREAM

def echo_client(client_sock, addr):
print('Got connection from', addr)

# Make text-mode file wrappers for socket reading/writing
client_in = open(client_sock.fileno(), 'rt', encoding='latin-1',
closefd=False)

client_out = open(client_sock.fileno(), 'wt', encoding='latin-1',
closefd=False)

# Echo lines back to the client using file I/0
for line in client_in:

client_out.write(line)

client_out.flush()

client _sock.close()

def echo_server (address):
sock = socket (AF_INET, SOCK_STREAM)
sock.bind(address)
sock.listen(1)
while True:
client, addr = sock.accept()
echo_client(client, addr)

FTEERBIFN—RE, LENOIFNNENTETAEN open() EREEI— M
t, AHBREATET Unix WRA, WRFEFE—DPEXGEDERE-—INEETF
AREMIRBAINEES, BEAERFINRE nakefile() 737E, BERMRAER
AIRBIEMRE, BLEMBRSRSEEMER nakefile O MEEF—=.

(R AT CAMERAXMRARIIE— 517, RFUARETE—RITAXGFRI G IVER
B, flgl, TEERMNFALIR— AR, eV R G RIERINER L (8
BUAXARRIVITH):

import sys

# Create a binary-mode file for stdout

bstdout = open(sys.stdout.fileno(), 'wb', closefd=False)
bstdout.write(b'Hello World\n')

bstdout.flush()

REF U — N EFENXGHEAFERM— M EENXHNSR, EREEIRNE
AR BNXFENE RS, FERERMNNGERTIESERIER (B2
HREERAE, XHFEGEFMMSSHRIKR), ERENEREFRELIMITHEER—
¥, 150089, EEGIFERREETEIE Unix RALIEIT,. BRI TIXAZ, BBMEILMF
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ZFMABE SRR, WBIRCEIZBIHETIE,

7.19 5.19 EUEIaAYSFFI K

7.19.1 |o)&;

MEZEEFRITHEIE-—MaRXGSRE R, AFEERATZETUBENHER
=,

7.19.2 fRIRAFE

tempfile RIRABRSHIRMATUTMIXES., BT EIE-—TMERWIGRXHE,
BJUA{#E A tempfile.TemporaryFile :

from tempfile import TemporaryFile

with TemporaryFile('w+t') as f:
# Read/write to the file
f.write('Hello World\n')
f.write('Testing\n')

# Seek back to beginning and read the data
f.seek(0)
data = f.read()

# Temporary file is destroyed

E, MRMEEIR, FER] MBI EER IS :

f = TemporaryFile('w+t')
# Use the temporary file
f.close()

# File 7s destroyed

TemporaryFile() IS —PNESHEXHERI, BERHNXAERNER vt , ZiFHl
WRINER wb , XMEANENZIFIENERE, EXBEREEAN, BRI MFRXAX
HENTEARE, XEFXERLEEEAREE T, TemporaryFile() HIMELZIFHEN
EHY open () RE—HRISEL, tbun:

with TemporaryFile('w+t', encoding='utf-8', errors='ignore') as f:

ERSHE Unix 2L, 8T TemporaryFile() EIZMNHFEHRERN, EEEB
RESB, MNRMFBFTIHEIXABRSI, PIBA{EF NamedTemporaryFile() RAE, tbul:

from tempfile import NamedTemporaryFile
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with NamedTemporaryFile('w+t') as f:
print('filename is:', f.name)

# File automatically destroyed

XE, WITAXHAR f.nane BHEE T IR XHNXEHE, SREERXXHE
BEREEMAERITAX AN EFHRE, XA ?ﬁ.fEﬁFﬁT #0 TemporaryFile() —
¥, GREXHRANSHEE MR, MRFEAEIAM, TUEE—IMXBFSK
delte=False B®], Ebull:

with NamedTemporaryFile('w+t', delete=False) as f:
print('filename is:', f.name)

RATEIB—MEETE R, BILAER tempfile.TemporaryDirectory() , tb¥ld:

from tempfile import TemporaryDirectory
with TemporaryDirectory() as dirname:
print('dirname is:', dirname)

# Use the directory

# Directory and all contents destroyed

7.19.3 i+t

TemporaryFile() . NamedTemporaryFile() #ll TemporaryDirectory() BRIZEYi%
%ﬂ*ﬁ"ﬁﬁﬁfi#ﬁ%ﬂ’]?ﬁiﬂ’\]ﬁiﬁ?, E e8It ERERHeIZMFE L IR,
E—ANERIER], REICAEA nkstemp() ] mkdtemp ) REIZIGESSXHEHFB xR, LE
:

>>> import tempfile

>>> tempfile.mkstemp ()

(8, '/var/folders/7W/TWZ15sfZEFOpljrEB1UMWE+++TI/-Tmp-/tmp7fefhv')
>>> tempfile.mkdtemp()

'/var/folders/7W/7TWZ15sfZEFOpl jrEB1UMWE+++TI/-Tmp~-/tmp5wvcv6'
>>>

BE, IERGANSMHE—THEERT, O, R nkstemp ) XFIRE]—
MRIRHY OS XHHERTF, (FFEECRKERBRI—NMEENXENR, EFFRLEHR
ZECAERXENH,

BEXRH, BNXEERARIANMGCERHEIZE, kW /var/tmp RIS, B
T?tHXEJ-E'JT_LE B]LAfEFY tempfile.gettempdir () BRI%Y, LL4N:

>>> tempfile.gettempdir()
'/var/folders/7W/7WZ15sfZEFOpl jrEB1UMWE+++TI/~Tmp-"
>>>
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PRI ST X BV EREER LT RE IS ERAREF S prefix | suffix M dir
REEXBRULGRMM, L.

>>> f = NamedTemporaryFile(prefix='mytemp', suffix='.txt', dir='/tmp')
>>> f .name

'/tmp/mytemp8ee899.txt'

>>>

RETE—R, RUJBEUNEZRENTIIVER tenpfile IRRRERIGHISF, B
A SRR ENLE U REAFRIBEEFREGERE R SRS, ZBEENER
BEREERIEER A —F, BIRRFRAE 5 XE RTHEESHAT,

7.20 5.20 55 1Tim O RLIEERS

7.20.1 |9)5m

(RABET AR 1Tin I BEE, BEGRMEN —LEHFRETTRE (i — 18
AELEREER),

7.20.2 ERAR

RE{ReILAIBE R Python WER [/0 RRTMIXMES, BN TFHITEER
HWHNERZER pySerial 8 . XNBRERIEEE R, L& & pySerial, ERAEMT
HX RN BMERS S TA — 1B 1TimO

import serial
ser = serial.Serial('/dev/tty.usbmodem641', # Device name varies
baudrate=9600,
bytesize=8,
parity='N",
stopbits=1)

BEBBAWNTFAERBZNIEERAZRA R, b9, & Windows 24 L, {RA]
BAER 0, 1 FERRH—MEERITABEE RO COMO” F1”COM1”, —BimOiTH,
ARFA P LAfEEAS read (), readline() Fl write() REFEZEEHIE T, Hlu0:

ser.write(b'Gl X50 Y50\r\n')
resp = ser.readline()

RBHEAT, BRENSEOBEENLEEFTHEER,

7.20.3 it

REXRBLEEXRRER, HXFHNEEEMMRBREMRON., HEFRERFE=
73840 pySerial —NRERERM THERIFIERZE (LB, =61, &
XRlH, EFHINEFS). B4N00F, MREBEA RTS-CTS EFHIY, MRFELS
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Serial() &1 — rtscts=True MSHKENR], HEAXMHEIEERE, HLtFHEXEN
NHEFEFXNEL

RZCERBS R BEOR 1/0 &2 IR, Fit, BEREIREERLN
EFTMARNAE (HEMERRIT ARG/ BLIRE), HIMSRFELIER T HFIZR
BRESHBIEERAE, struct RRBZIFEBRL,

7.21 5.21 51t Python J1£

7.21.1 o)

REERH — Python WRFIER—IFNR, UMEFERFE—IXHE. 7E
REESE BT MNEEEE.,

7.21.2 fERAR

WF R REBIMIZFMEER pickle iR, ATHE - INRERFE—NH
B, ETBAXAFM

import pickle

data = ... # Some Python object
f = open('somefile', 'wb')
pickle.dump(data, f)

ATH—AIWREER—NFFH, FTUER pickle. dumps O :

’s = pickle.dumps(data)

|

ATNFTRPIRE —PMWER, EH picle.load() 3 pickle.loads() BRIE, Lt
n:

# Restore from a file
f = open('somefile', 'rb')
data = pickle.load(f)

# Restore from a string
data = pickle.loads(s)

7.21.3 wTig

WFRZSHMAREFRKMH, dunpO F load ) RHHVEAMZBIMERER pickle
BIRFIFBNEE T, EFlE@RTHRKERS Python BIFEREAFBE XEMITRE
5, 90SRARELR S AN B =] BALRTE IR E R R /YR E Python WREE BB MLEE
MWRE, BAREBEIEINMENREMERT pickle RIR,
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pickle &—# Python BB HEIANKIERL, BT B#EA, %EZF?IJPC):E’J;SZ}E
BEBIMNNRABMERULENLEER, BLt, FEFEORVRICRNEX,
BRELF, #4007, MRELESNINER, (Fe] AXHEFH:

>>> import pickle

>>> f = open('somedata', 'wb')
>>> pickle.dump([1, 2, 3, 4], f)
>>> pickle.dump('hello"', f)

>>> pickle.dump({'Apple', 'Pear', 'Banana'}, f)
>>> f.close()

>>> f = open('somedata', 'rb')
>>> pickle.load(f)

(1, 2, 3, 4]

>>> pickle.load(f)

'hello’

>>> pickle.load(f)

{'Apple', 'Pear', 'Banana'}

>>>

fREEERIILERE, £, BEEO, BRERLBNIURENIRBFRRIGM IR
REITER, Flgn:

>>> import math

>>> import pickle.

>>> pickle.dumps(math.cos)
b'\x80\x03cmath\ncos\ng\x00. "'
>>>

SRR FICEIRMAME, REREMBIIRBIERTIAR, RN, ZXMRYZ
BilfRFESAER, T Python BIEHAREVIEE CHBEMEZENNAEFNS,
HENREFAIESERE, EAMERYIEEEY D6 E— RN,

pE=

FRARENMEENRIRER pickle.load (),

pickle EMHNE—NEIFAMEESENMEAENRRAMNSLEITTR,
EREMIAMRIE pickle BITIFRIE,

T E] AR —NEERBIESE Python HITHESREENRAG L.

Et, —EZEMRIE pickle KRBT ZER]CAAIEN 75 RIREHTERHIRERER.

BLARMNREZNEHFIEE, XLBEERBEMRIBINBRFRSHINSR,
EEaNFT ARSI, MBERE, &2, #iE, MNEE, AFEEXETUBEITR
it _getstate_ () Fl __setstate_ () F7iERGEITXLERF], MREX TEXHNAIE,
pickle.dump() FARIAFA __getstate__() FKENFINLRIN R, ZEMARI, _setstate ()
ERFICR#HIER, ATERINLERIE, THE—MERBEX T —1N&IEE
AR AR FIME A R R FIE R 2K

# countdown.py
import time
import threading

class Countdown:
def __init__(self, n):
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self.n = n

self.thr = threading.Thread(target=self.run)
self.thr.daemon = True

self.thr.start()

def run(self):
while self.n > O:
print('T-minus', self.n)
self.n =1
time.sleep(5)

def __getstate__(self):
return self.n

def __setstate__(self, n):
self.__init__(n)

WEIZ1T FEMFICINIEE:

>>> import countdown

>>> ¢ = countdown.Countdown(30)
>>> T-minus 30

T-minus 29

T-minus 28

>>> # After a few moments

>>> f = open('cstate.p', 'wb')
>>> import pickle

>>> pickle.dump(c, f)

>>> f.close()

SRIEIRE Python BITRHAEREHIRKRT:

>>> f = open('cstate.p', 'rb')

>>> pickle.load(f)

countdown.Countdown object at 0x10069e2d0>
T-minus 19

T-minus 18

R ABRERENFTRMWELET, MFE—XFIMLEmtB XRETRK,

pickle WFREMIEIBLEMELUNEER array 3K numpy HEIREIERA Z i HIZLAME
ARR— I ERMRE LS, NRIFFEBNAENHRARIE, MEFREE—ITX
R ERTFABABIERSERES AR ERILHI NI HDFS (FEHE=EN

).

BT pickle & Python $5BMHFBMEEIRE L, FIENKREZKIAFMHEEIER
RN IZEAE, flgl, MRFRBEET, MABNFERIETEIWRIAART
SAENEEL, BEXRMH, NTFERREMEFEXGREFEDURERN, (RRIFERENR
ERRIERGTE VI XML, CSV Bf JSON, XEZRGIEAEINE, vIARAERIES
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x¥, AFRUERFNENFRBETE,

RE—REBEIEEMNRE pickle BAREMEEIERNF —LRFMNRLIE, WFREILAY
ERR, (FAFEFBLZX), ERNRMGEE—NEZMREFPER pickle ZH
FILRIE, REFEFER—T BEXE,
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CHAPTER

EIGHT

FARE: BURmIETIAIE

X—EFEEXEWIEER Python MIEBEMARBH N WBAIEE, LI CSV XH,
JSON, XML MIZ#HIERICRK, MBELEMIB—ERENZE, IEARARITIRRETRN
i, MRXET EFKIFIFMEXEEIVEIE,

Contents:
8.1 6.1 i35 CSV #URE
8.1.1 [ojzh

RBIEE—4 CSV BINHIXH,

8.1.2 fRARAR

WFRZSHEY CSV BAMBIBIESO)H, EPIUEH csv B, #140: BRiZIRE—
NRM stocks.csv XIFRBE—LERREHIHEURE, BIXIEF:

Symbol,Price,Date,Time,Change,Volume
"AA",39.48,"6/11/2007","9:36am",-0.18,181800
"AIG",71.38,"6/11/2007","9:36am",-0.15,195500
"AXP",62.58,"6/11/2007","9:36am",-0.46,935000
"BA",98.31,"6/11/2007","9:36am" ,+0.12,104800
"c",53.08,"6/11/2007","9:36am",-0.25,360900
"CAT",78.29,"6/11/2007","9:36am",-0.23,225400

N HEERRE RIS X L EIREIZE o — N BRI RS

import csv
with open('stocks.csv') as f:
f_csv = csv.reader(f)
headers = next(f_csv)
for row in f_csv:
# Process Tow
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ELEMRER, row2R—MIIKR, HLb, ATIHRIENFE, REZEERAT
¥R, 8 row[0] i8] Symbol, row[4] i/la] Change,

BT XM T RACEE RS EEE, ReIAEEERmRTE, Fli:

from collections import namedtuple
with open('stock.csv') as f:
f csv = csv.reader(f)
headings = next(f_csv)
Row = namedtuple('Row', headings)
for r in f_csv:
row = Row(*r)
# Process Tow

ERIFIRERFTIBY rovw.Symbol M row.Change KB FiRiAME, FEEEMNRBIX
MNRABHEINRBRESIER Python ARAFFRIBHEA £30, WRAZME, RETEFEIEN
TRIRAVFIR (R IERRTT F AT BIRAL T K& 2 2K/Y),

A= MERMRRIFBIEZENE — N FHFIRE, o] X

import csv
with open('stocks.csv') as f:
f_csv = csv.DictReader(f)
for row in f_csv:
# process row

FEEAMRAS, (R ERSIGE BN E—THRIET, tal, rovl Symbol'] 5
# row['Change']

RTEN CSV B, (RIBATINGER csv 181, TXBHEAOIR— A riter ¥
R, a0

headers = ['Symbol','Price','Date','Time', 'Change', 'Volume']
rows = [('AA', 39.48, '6/11/2007', '9:36am', -0.18, 181800),
('AIG', 71.38, '6/11/2007', '9:36am', -0.15, 195500),
('AXP', 62.58, '6/11/2007', '9:36am', -0.46, 935000),
]

with open('stocks.csv','w') as f:
f csv = csv.writer(f)
f_csv.writerow(headers)

f csv.writerows(rows)

MBIRE—NFHFIIEHE, TCMRIXIFM:

headers = ['Symbol', 'Price', 'Date', 'Time', 'Change', 'Volume']

rows = [{'Symbol':'AA', 'Price':39.48, 'Date':'6/11/2007',
'Time':'9:36am', 'Change':-0.18, 'Volume':181800},
{'Symbol"':'AIG', 'Price': 71.38, 'Date':'6/11/2007',
'Time':'9:36am', 'Change':-0.15, 'Volume': 195500},
{'Symbol':'AXP', 'Price': 62.58, 'Date':'6/11/2007',
'Time':'9:36am', 'Change':-0.46, 'Volume': 935000},
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]

with open('stocks.csv','w') as f:
f _csv = csv.DictWriter(f, headers)
f_csv.writeheader ()
f csv.writerows(rows)

8.1.3 itie

RN IZEBRMTIERE csv IRIRD BISEEMT CSV iR, B0, (RAJEESRBRRME LM
TEXFRE:

with open('stocks.csv') as f:
for line in f:

row = line.split(',")

# process row

EAXMA NN - MRRMERNATEECIE - ERFA )=, e, R
REFEREWSISEE, FASAFRIELSS, i, NR—IHKIISEBENFER
RITEE—MES, BLEFASERFTE—NMERANMITMHE.

ZKIANBIAT, csv ERIRAI Microsoft Excel FT{EFRY CSV ZgigiNn), XsiiFth2
RENWEN, ABUSLMRTEREFNRSE, Am, NRIEEE sv IXHE, 7
KEMERSMHAEZRBENAZHMHEEEN L WENSBIFFE), BN, R
iZEYLA tab D EIRIHUE, BTLLXAEM:

# Ezample of reading tab-separated values
with open('stock.tsv') as f:
f tsv = csv.reader(f, delimiter='\t"')
for row in f_tsv:
# Process Tow

NRIRIEEIZE CSV BIRAR EN&R b RTd, FEEEIENINRHAITESEMN
NI, 30, —4 CSV BAXGBE —NMEEIEEMRATHITIKIT, KU TR F:

’Street Address,Num-Premises,Latitude,Longitude 5412 N CLARK,10,41.980262,—87.66$452

EHRASESHECE— NG RITHAN =L — ValueError FEMKMN, J 7T HE
RX o7, {REIERNFALHIEIETIFE, B0, vTCMR T EXMHEIEERIRST LE
BA— M EMNFRAN &k

import re
with open('stock.csv') as f:
f_csv = csv.reader(f)
headers = [ re.sub('["a-zA-Z ]', ' ', h) for h in next(f_csv) ]
Row = namedtuple('Row', headers)
for r in f_csv:
row = Row(*r)
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# Process row

EEEEN—REZRIANE, v FENRIEBRFFHERIEN, EXRRMEM
HiXBHE%R, MRFFEBMXFMEELR, RUABCFHESR, TER—
MNME CSV #iE EITHE M RL IRV EIF:

col_types = [str, float, str, str, float, int]
with open('stocks.csv') as f:
f _csv = csv.reader(f)
headers = next(f_csv)
for row in f_csv:
# Apply converstions to the row items
row = tuple(convert(value) for convert, value in zip(col_types, row))

Ao, FTEHR—MEHRFHEPHEFERIEF:

print ('Reading as dicts with type conversion')
field_types = [ ('Price', float),

('Change', float),

('Volume', int) ]

with open('stocks.csv') as f:
for row in csv.DictReader(f):
row.update ((key, conversion(rowl[key]))
for key, conversion in field_types)
print (row)

BER, Re]EAAEE S ZERXLELRE)E, EXFRBRAR, CSV X4
BV BLRANEEE, WIKITHBENRAEE SIS RAWRIRIM, FLt, R
FERRVEIERSIBRER ERT IR, SMNRUREEXLRR ((RR]EFRENSE
ROERIR SLIEALAE),

&fa, MRFIZE CSV BB EMEMEBE TR ITHE, (ROJEREE -5
Pandas Bl, Pandas 87 —MNEEHEMNRLI pandas.read csv() , ERJAINEL
CSV ##EZ|—* DataFrame WEHRHAE, ARBFAX MR LERSZSHAZNHS
it EIRBIEURRITEMBRIREET. & 6.13 NHSBXFE—MIF,

8.2 6.2 iX5 JSON #iE

8.2.1 |oj&h

{R28i%E JSON(JavaScript Object Notation) 4mh3I8TVHIENIE,
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8.2.2 fRARAR

json FRIRIZM T —FE BRI A N RIRBFIAERE JSON HiE. EPFEANMTEMR
# 2 json.dumps() F json.loads() , BLLEtFI{LERENE pickle BIEO L 1S
£, FTHEHIERWMEIE — Python $IELEMEE#HR D JSON:

import json

data = {
'name' : 'ACME',
'shares' : 100,
'price' : 542.23
}

json_str = json.dumps(data)

FEERIEAE — JSON gRiBRyF R 4E#HRE — Python BUELEM:

’data = json.loads(json_str)

NRFERIENEXHFMAZFTH, RAIUEA json.dump() F1 json.load()
RYRIGFNARED JSON 48, fHian:

# Writing JSON data
with open('data.json', 'w') as f:
json.dump(data, f)

# Reading data back
with open('data.json', 'r') as f:
data = json.load(f)

8.2.3 i1ig

JSON i3 Z RV EAREIEZLEL S None , bool , int, float Fll str , LAKRE]
BIXLEERIEIERY lists, tuples F dictionaries, ¥F dictionaries, keys =B F14T
LB (FHAPEAIEFFEERMN key ERENSEERPDFERFH), B TEE JSON
3E, {RNiZ R4 Python Y lists 0 dictionaries, ME, £ web MAAEFHR, THE
WERERID I — N FHE —MRERE,

JSON i3RI F Python EEME/LFERTE—#M, BRT7T —E/NHNERZ
4, BN, True XWBRET A true, False #EPREYH false, 1M None S#EMRETH null, F
HE—MIF, ERTRBENFEFBNE:

>>> json.dumps(False)

'false'

>>> d = {'a': True,
'b': 'Hello',
'c': None}

>>> json.dumps(d)
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"{"b": "Hello", "c": null, "a": truel}'
>>>

MRMFIAEZIEE JSON BIEEMEE, MEBEEEMEETERENITEIREEER
a5, Rl RIMBEMRELEME X BRXNEESRENFEN, BT HERXA L,
B LAE EfE A pprint FRIREY pprint O RBERABLED print) R, EXKRE
key BFBINFEHU—FHEMNEMPARiGEH, TEL—/MERINAESIIFTEN G H
Twitter LI RERAVFGIF:

>>> from urllib.request import urlopen
>>> import json
>>> u = urlopen('http://search.twitter.com/search. json?q=python&rpp=5"')
>>> resp = json.loads(u.read().decode('utf-8"))
>>> from pprint import pprint
>>> pprint (resp)
{'completed_in': 0.074,
'max_id': 264043230692245504,
'max_id_str': '264043230692245504"',
'next_page': '7page=2&max_1id=264043230692245504&q=python&rpp=5"',
'page': 1,
'query': 'python',
'refresh_url': '7since_id=264043230692245504&q=python',
'results': [{'created_at': 'Thu, 01 Nov 2012 16:36:26 +0000',
'from_user':
3,
{'created_at': 'Thu, 01 Nov 2012 16:36:14 +0000',
'from_user':
1,
{'created_at': 'Thu, 01 Nov 2012 16:36:13 +0000',
'from_user':
3,
{'created_at': 'Thu, 01 Nov 2012 16:36:07 +0000',
'from_user':
b
{'created_at': 'Thu, 01 Nov 2012 16:36:04 +0000',
'from_user':
H,
'results_per_page': 5,
'since_id': O,
'since_id_str': '0'}
>>>

—R%KRi#, JSON FRIZXIRIBIRHAVEIERIEE dicts 3K lists, WNRIFEECIEE{th
ERFIITR, BJLALS json.loads () f&iE object_pairs_hook 3% object_hook %%, 540,
TEREERIDERERD JSON HIEHE— OrderedDict FFREBEFFHIFIF :

>>> s = '{"name": "ACME", "shares": 50, "price": 490.1}'

>>> from collections import OrderedDict

>>> data = json.loads(s, object_pairs_hook=0rderedDict)

>>> data

OrderedDict([('name', 'ACME'), ('shares', 50), ('price', 490.1)])
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[>>>

TERIATF—1 JSON FEELHRIg— Python IWREIF:

>>> class JSONObject:

def __init_(self, d):

self. dict__ =d

>>>
>>> data = json.loads(s, object_hook=JSONObject)
>>> data.name
"ACME'
>>> data.shares
50
>>> data.price

490.1
>>>

&E—MFH, JSON BEENFERFEA—NBENSHEELS init_ O, A
&, {RARICAREILFIERIVERTE T, tLIEA— PR FHERERERE,

£4mtE JSON AR, THE—EEREA, MRFERFE=NBINCFHER
W, PJCAERA json.dumps() BY indent B, ERMEFHLFN pprint() RENERE
M, ten:

>>> print(json.dumps(data))

{"price": 542.23, "name": "ACME", "shares": 100}

>>> print(json.dumps(data, indent=4))

{
"price": 542.23,
"name": "ACME",
"shares": 100

>>>

WRLFIEBEFHAZ JSON v]FIIMLAY, Fin:

>>> class Point:
def __init__(self, x, y):
self.x = x
self.y =y

>>> p = Point(2, 3)
>>> json.dumps (p)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "/usr/local/lib/python3.3/json/__init__.py", line 226, in dumps
return _default_encoder.encode(obj)
File "/usr/local/lib/python3.3/json/encoder.py", line 187, in encode
chunks = self.iterencode(o, _one_shot=True)
File "/usr/local/lib/python3.3/json/encoder.py", line 245, in iterencode
return _iterencode(o, 0)
File "/usr/local/lib/python3.3/json/encoder.py", line 169, in default
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raise TypeError(repr(o) + " is not JSON serializable")
TypeError: <__main__.Point object at 0x1006£2650> is not JSON serializable
>>>

INRFBFEIETRIEG, (FRIARE— 1R, EMNBAR—PEA, RE—1
EE2714: 0k 2:: N

def serialize_instance(obj):
d ={ '__classname__' : type(obj).__name__ }
d.update(vars(obj))
return d

INRARIBIRILRIREUZ NI, wTBAIX A

# Dictionary mapping names to known classes
classes = {
'Point' : Point

def unserialize_object(d):
clsname = d.pop('__classname__', None)
if clsname:
cls = classes[clsname]
obj = cls.__new__(cls) # Make instance without calling __init__

for key, value in d.items(Q):
setattr(obj, key, value)
return obj

else:
return d

NE R AR R X Ee eR BRI 1)
>>> p = Point(2,3)
>>> s = json.dumps(p, default=serialize_instance)
>>> s
'{"__classname__": "Point", "y": 3, "x": 2}'
>>> a = json.loads(s, object_hook=unserialize_object)
>>> a
<__main__.Point object at 0x1017577d0>
>>> a.x
2
>>> a.y
3
>>>

json RIRABRZ EMIETRZH EIRFBIVKFE,. 1HIXMEW NaN FHIREMT, 5]
MSEBEHXIERBMES AT,
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8.3 6.3 REATIEIEEHY XML £URE
8.3.1 |9

fRABMN—NEERRY XML AR ENEE.

8.3.2 BARAE

B LA{#EFS xml.etree.ElementTree MRIRMEER) XML AR, BT E
~, BZIRIEMEMNT Planet Python £RY RSS J&, TEEMMNAID:

from urllib.request import urlopen
from xml.etree.ElementTree import parse

# Download the RSS feed and parse it
u = urlopen('http://planet.python.org/rss20.xml")
doc = parse(u)

# Extract and output tags of interest
for item in doc.iterfind('channel/item'):
title = item.findtext('title')
date = item.findtext('pubDate')
link = item.findtext('link')

print(title)
print(date)
print (link)
print ()

BT LERRS, HhaERENXE:

Steve Holden: Python for Data Analysis
Mon, 19 Nov 2012 02:13:51 +0000
http://holdenweb.blogspot.com/2012/11/python-for-data-analysis.html

Vasudev Ram: The Python Data model (for v2 and v3)
Sun, 18 Nov 2012 22:06:47 +0000
http://jugad2.blogspot.com/2012/11/the-python-data-model.html

Python Diary: Been playing around with Object Databases
Sun, 18 Nov 2012 20:40:29 +0000
http://www.pythondiary.com/blog/Nov.18,2012/been-. ..-object-databases.html

Vasudev Ram: Wakari, Scientific Python in the cloud
Sun, 18 Nov 2012 20:19:41 +0000
http://jugad2.blogspot.com/2012/11/wakari-scientific-python-in-cloud.html

Jesse Jiryu Davis: Toro: synchronization primitives for Tornado coroutines
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Sun, 18 Nov 2012 20:17:49 +0000
http://feedproxy.google.com/~r/EmptysquarePython/~3/_DOZT2Kd0hQ/

REA, WRMFEEEHE—THIRIE, (MFEER printO ERRTME LGB
%

8.3.3 it

ERZNARFPLE XML HEBBRANBERERE WL, RXER XML &
Internet EEHBZW ZNMATHIERHR, ENEHRI—MF(ENARERSIENE RS
I (LEAFAE, ERES). BTRNTERERBREZEEEN XML Bl tbRHAE
TO

ERBERT, SER XML RMUXFAERIENRER, SNNEERIERE ZRFH
BEM, i, EEGIFRE RSS ITHRIREMT TEAVE:

<?xml version="1.0"7>
<rss version="2.0" xmlns:dc="http://purl.org/dc/elements/1.1/">
<channel>

<title>Planet Python</title>

<link>http://planet.python.org/</link>

<language>en</language>

<description>Planet Python - http://planet.python.org/</description>

<item>
<title>Steve Holden: Python for Data Analysis</title>
<guid>http://holdenweb.blogspot.com/...-data-analysis.html</guid>
<link>http://holdenweb.blogspot.com/...-data-analysis.html</link>
<description>...</description>
<pubDate>Mon, 19 Nov 2012 02:13:51 +0000</pubDate>

</item>

<item>
<title>Vasudev Ram: The Python Data model (for v2 and v3)</title>
<guid>http://jugad2.blogspot.com/...-data-model.html</guid>
<link>http://jugad2.blogspot.com/...-data-model.html</link>
<description>...</description>
<pubDate>Sun, 18 Nov 2012 22:06:47 +0000</pubDate>

</item>

<item>
<title>Python Diary: Been playing around with Object Databases</tit
<guid>http://www.pythondiary.com/...-object-databases.html</guid>
<link>http://www.pythondiary.com/...-object-databases.html</1link>
<description>...</description>
<pubDate>Sun, 18 Nov 2012 20:40:29 +0000</pubDate>

</item>

</channel>
</rss>

Le>

xml.etree.ElementTree.parse() EREAENTEAN XML NXHEFHIGEHILREE — 1N
W&k, ARG, (RFLBEEH find() . iterfind() F findtext() HHEFRIERIZTEH
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XML TERT. XERBHSHMERNMEEMIRER, I3 channel/iten B title

o

BREEENMMEN, REBRHBINXEEN, BRAEREESN—IPEBT
EFIREHT, B, BXIREFREENRERBUIRIGTENEN IR, Fu, M7
doc.iterfind('channel/item') RIEZEFTBTE channel Joz:= FEHAY item JTH., doc
RBXHEHIRINE (BMEE— R rss TTE), AGEETRIIBER iten.findtext()
SNMEKEIR iten TTRUBHIRIER,

ElementTree MR BN TRE —LEEEZNBMENTE, EEMTNHIRIEES
. tag BHESTIRENRF, text BMEE TRIBHINE, M get ) F37ABEIREX
BitfE, FIgn:

>>> doc
<xml.etree.ElementTree.ElementTree object at 0x101339510>
>>> e = doc.find('channel/title")
>>> e

<Element 'title' at 0x10135b310>
>>> e.tag

'title'

>>> e.text

'Planet Python'

>>> e.get('some_attribute')

>>>

F—RE®IFNE xnl.etree ElementTree FAZE XML fRTHIME—TFTiE, WF
EeRNBERER, REEEEMFER 1xnl ., EFATH ElementTree EH#HIERE
O, HEit EmeflFR#FBERT xml, RREZSGNIFIEEY import {BRIRAL from
1xml.etree import parse BT T, 1xml TLIEE XML t7E, HFREREDBIEFIR,
B A2 F53E, XSLT, F XPath S4FM4,

8.4 6.4 IZE TR ARE! XML X

8.4.1 o)

REERARATELHIAFA—NEBAR XML XE5 R EEE,

8.4.2 fR/RFIE

ERRHE LAEMRER B E VM RIR IR, F—RERAZERE R ERM S,
THE—MREERENERY, RERRLVIAFHEEEINMNLE —NKE XML XF:

from xml.etree.ElementTree import iterparse

def parse_and_remove(filename, path):
path_parts = path.split('/"')
doc = iterparse(filename, ('start', 'end'))
# Skip the root element
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next (doc)

tag_stack = []
elem_stack = []
for event, elem in doc:
if event == 'start':
tag_stack.append(elem.tag)
elem_stack.append(elem)
elif event == 'end':
if tag_stack == path_parts:
yield elem
elem_stack[-2] .remove(elem)
try:
tag_stack.pop()
elem_stack.pop()
except IndexError:
pass

ATMRXNRE, FRBELE AR XML XH, B85 (Re] AR MiGEL

NEBIEW G EIRBX A, B0, (RRIATFE XML BB Z M0 SHAH 8 & i
EREE, EEXABIEHME, THXECEE ST 100,000 THE, MIBHEIVEM

FREXF:

<response>
<row>
<row ...>

<creation_date>2012-11-18T00:00:00</creation_date>
<status>Completed</status>
<completion_date>2012-11-18T00:00:00</completion_date>
<service_request_number>12-01906549</service_request_number>
<type_of_service_request>Pot Hole in Street</type_of_service_reques]
<current_activity>Final Outcome</current_activity>
<most_recent_action>CDOT Street Cut ... Outcome</most_recent_action
<street_address>4714 S TALMAN AVE</street_address>

<zip>60632</zip>

<x_coordinate>1159494.68618856</x_coordinate>
<y_coordinate>1873313.83503384</y_coordinate>

<ward>14</ward>

<police_district>9</police_district>
<community_area>58</community_area>
<latitude>41.808090232127896</latitude>
<longitude>-87.69053684711305</longitude>

<location latitude="41.808090232127896"
longitude="-87.69053684711305" />

</row>

L2
<creation_date>2012-11-18T00:00:00</creation_date>
<status>Completed</status>
<completion_date>2012-11-18T00:00:00</completion_date>
<service_request_number>12-01906695</service_request_number>
<type_of_service_request>Pot Hole in Street</type_of_service_reques]

£>

L>

8.4. 6.4 BN AE XML & 180



{Python Cookbook) Z£ =}, Release 2.0.0

<current_activity>Final Outcome</current_activity>

<most_recent_action>CDOT Street Cut ... Outcome</most_recent_action
<street_address>3510 W NORTH AVE</street_address>
<zip>60647</zip>

<x_coordinate>1152732.14127696</x_coordinate>
<y_coordinate>1910409.38979075</y_coordinate>
<ward>26</ward>
<police_district>14</police_district>
<community_area>23</community_area>
<latitude>41.91002084292946</latitude>
<longitude>-87.71435952353961</longitude>
<location latitude="41.91002084292946"
longitude="-87.71435952353961" />
</row>
</row>
</response>

RIRIFEE — MR ZBHUERSHEHIIMBHESE, (K] AR

from xml.etree.ElementTree import parse
from collections import Counter

potholes_by_zip = Counter()

doc = parse('potholes.xml')

for pothole in doc.iterfind('row/row'):
potholes_by_zip[pothole.findtext('zip')] += 1

for zipcode, num in potholes_by_zip.most_common() :
print(zipcode, num)

XANHAME—EBREREEEN XML XEMHBIAFERAGRER, EHON
gL, ATEBITENMEFFERE 450MB Z6HRFZE, NRERANMTRE, E2F

AFEEER—==R:

from collections import Counter
potholes_by_zip = Counter()

data = parse_and_remove('potholes.xml', 'row/row')

for pothole in data:
potholes_by_zip[pothole.findtext('zip')] += 1

for zipcode, num in potholes_by_zip.most_common() :
print(zipcode, num)

HRZ: ITRANNEEITRRFR "MB HIRTF AATHTRFARR.

8.4.3 iTif

X — A LM ELenentTree IERPHIFHMIOIEE, $—, iterparse() F
AV XML XASHTRRIRME, FRN, (EERHXHSN— I TE—H
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S MERREHYIR: start , end, start-ns # end-ns , H iterparse() EIER
ERBETERU (event, elem) AITTLH, HMF event B LRAFHIIRFMNE -1,
M elem @MMNHEY XML JtE&, FI40:

>>> data = iterparse('potholes.xml',('start','end'))
>>> next(data)

('start', <Element 'response' at 0x100771d60>)

>>> next(data)

('start', <Element 'row' at 0x100771e68>)

>>> next(data)

('start', <Element 'row' at 0x100771fc8>)

>>> next(data)

('start', <Element 'creation_date' at 0x100771£f18>)
>>> next(data)

('end', <Element 'creation_date' at 0x100771£18>)
>>> next(data)

('start', <Element 'status' at 0x1006a7f18>)

>>> next(data)

('end', <Element 'status' at 0x1006a7f18>)

>>>

start BFERNITEF AR EEH AL RERBARMKE WFTR) AW
B, M end EHAERNTREETANKEIE, RELKBAENFHIER, start-ns
# end-ns B HEARAIE XML X468 =8ISR,

XATHIFH, start I end BHEWARBTETRMIRE K, HRART XEHEE
WEREREM, ERARFIFRENTERDLEZLARE parse and remove O HIER
12, MRLE, #HFA yield EBRAIMARAEREX TR,

£ yield ZBEHN TEXMED A BERFRERF AR REFR ElementTree B0
Ptk

’elem_stack[—Q].remove(elem)

XMEAMERZAIA yield FENTRENENRXR T RBHlERE, RIREZLEH
ERHASIAXNTRT, WA TEABRERFREATE.

R RINERAERFIRRAREANRERE —NEXHE LEXNIEE X /ERTE,
NHEMEMMNIRBELSHRTENEEY, REWL, *28E8E T LREENA AR
I XML 3R,

AR EBRMREMIBENEITHRET, RECMANERE, EEEBNEE
RERIRFIETEREEN S ZIEENIBRANFHER, EREIMERTETE
& 60 BHATE, AL, MRMFEROAFERAENE, BLEENRIRATH,

8.5 6.5 fFF BTy XML

8.5.1 [a)gR

fRAEER— Python FHEFMENIRE, FIEEIEHRM XML 81,
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8.5.2 fRARAR

RE xml.etree.ElementTree JFEIEE FARMMBEMN LIE, ESXEHOIBAEIE XML
N, B0, EEINTXNEE:

from xml.etree.ElementTree import Element

def dict_to_xml(tag, d):

o

Turn a simple dict of key/value pairs into XML
elem = Element(tag)
for key, val in d.items():
child = Element (key)
child.text = str(val)
elem.append(child)
return elem

TEE—MERMIF:

>>> s = { 'name': 'GOOG', 'shares': 100, 'price':490.1 }

>>> e = dict_to_xml('stock', s)
>>> e

<Element 'stock' at 0x1004b64c8>
>>>

FRIRER R — > Element 3Lf0l, ¥F 1/0 $21E, {£F xml.etree.ElementTree A
B tostring() REETHMEER ERIRM — N FHFAH, Fli:

>>> from xml.etree.ElementTree import tostring

>>> tostring(e)
b'<stock><price>490.1</price><shares>100</shares><name>G00G</name></stock>"'
>>>

INRIFBERANTRARMBME, vJAER set O Fik:

>>> e.set('_id','1234")

>>> tostring(e)

b'<stock _id="1234"><price>490.1</price><shares>100</shares><name>G00G</name>
</stock>'

>>>

NRRE B RIFTREH
FH, H2E 1.7/

fifF, SIAZBMIE— Ordereddict RABE—NEEH

8.5.3 iTig

HElE XML BRHR, {RIEFRHIREEMEF AR E, F1a0:

def dict_to_xml_str(tag, d):

rr

Turn a simple dict of key/value pairs into XML
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rr

parts = ['<{}>'.format(tag)]

for key, val in d.items():
parts.append('<{0}>{1}</{0}>".format (key,val))

parts.append('</{}>'.format (tag))

return ''.join(parts)

o] R NRIFF NI EMISRIFHR ] RER R R — LRI, B0, HFHMNERES
—LERRF AFRMERS B ?

>>> d = { 'name' : '<spam>' }

>>> # String creation
>>> dict_to_xml_str('item',d)
'<item><name><spam></name></item>'

>>> # Proper XML creation

>>> e = dict_to_xml('item',d)

>>> tostring(e)
b'<item><name>&lt;spam&gt;</name></item>'
>>>

IRREFNEEBMIFR, FAF < > WEIRNT &1t; M &gt;

TEHXHSE, NRTEEFNEFHRZILEFH, JUER xnl.sax.saxutils P
B9 escape() # unescape() EEEY, HI40:

>>> from xml.sax.saxutils import escape, unescape
>>> escape('<spam>')

'&1t;spam&gt; '

>>> unescape(_)

'<spam>'

>>>

BR T BEEIZIEMBVIL S, BB B —NREEEF(REIE Elenent KAIMARF
88, BMRERAFNRASME—IBERNINEARNRIBLEZ. M Elenent K
A URAE BN XML XANEATELSHAAREIE, b2, Re]UE—
MERBIEES LR ENRE, AEREUFAFENEIGEE L,

8.6 6.6 REMTAIIZCN XML

8.6.1 [o)ER

{RAZE — XML X1, WER—EER, ARHFERSMO XML XiH,
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8.6.2 #ERAE

{8 xml.etree.ElementTree RIRFIUREBTSHIA IR IXLE(ES,

F—LENER

H R IURMIMX AN, 130, BRIRIRE—1R pred.xml BIXHE, EATFEXHF:

<?xml wverston="1.0"2>

<stop>

<id>14791</id>

<nm>Clark &amp; Balmoral</nm>

<sri>
<rt>22</rt>
<d>North Bound</d>
<dd>North Bound</dd>

</sri>

<cr>22</cr>

<pre>
<pt>5 MIN</pt>
<fd>Howard</fd>
<v>1378</v>
<rn>22</rn>

</pre>

<pre>
<pt>15 MIN</pt>
<fd>Howard</fd>
<v>1867</v>
<rn>22</rn>

</pre>

</stop>

TER—"H A ElementTree FRIZEUX N ASFHI €M —EEAZCHIF £

>>>
>>>
>>>
>>>

from xml.etree.ElementTree import parse, Element
doc = parse('pred.xml')

root = doc.getroot()

root

<Element 'stop' at 0x100770cb0>

>>>
>>>
>>>
>>>
>>>
1

>>>
>>>
>>>

>>>
>>>
>>>

# Remove a few elements

root.remove (root.find('sri'))
root.remove(root.find('cr'))

# Insert a new element after <mm>...</nm>
root.getchildren() .index(root.find('nm'))

e = Element('spam')
e.text = 'This is a test'
root.insert(2, e)

# Write back to a file
doc.write('newpred.xml', xml_declaration=True)

RIBERZ— M T EX Y XML X5+

8.6

. 6.6 BETAIIECY XML
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<?zxml version='1.0' encoding='us-ascii'?>
<stop>
<id>14791</id>
<nm>Clark &amp; Balmoral</nm>
<spam>This is a test</spam>
<pre>
<pt>5 MIN</pt>
<fd>Howard</fd>
<v>1378</v>
<rn>22</rn>
</pre>
<pre>
<pt>15 MIN</pt>
<fd>Howard</fd>
<v>1867</v>
<rn>22</rn>
</pre>
</stop>

8.6.3 it

Eeg— XML XHEHEMZREZH, BRI NFICHRAEIMERERHITR
TRITER, BeFh—MoIRRAE, flg, MREHFEES TR, BTEAKTR
B remove ) FZMNEMEERRX T RHAMER. WMRIMBASENMHEITE, (REHE

BRTEITER insert ) M append() ik, WEENITTEERZRS|IFNFIRIE, tEU0
element [i] % element[i:j]

IRMFFZECIBIBITE, PIMEAS T RFERM Elenent 38, FANE 6.5 /)
TEZIFETIRET,

8.7 6.7 XIAGRAZTI(B]FENT XML X4

8.7.1 |oj&n

{RABREMT S AN XML X4, XHEPERT XML sR =6,

8.7.2 fRRFISR

EETEXMER T R BRI AE:

<?zml wversion="1.0" encoding="utf-8"?>
<top>
<author>David Beazley</author>
<content>
<html xmlns="http://www.w3.org/1999/xhtml">
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<head>
<title>Hello World</title>
</head>
<body>
<hi1>Hello World!</hi>
</body>
</html>
</content>
</top>

MBIRENTXANEARITEENENR, (FRAMIIHANRHRLES, BAME
TIRER IS SRVEDL,

>>> # Some queries that work

>>> doc.findtext ('author')

'David Beazley'

>>> doc.find('content"')

<Element 'content' at 0x100776ec0>

>>> # A query involving a namespace (doesn't work)

>>> doc.find('content/html')

>>> # Works 1if fully qualified

>>> doc.find('content/{http://www.w3.0rg/1999/xhtml}thtml"')

<Element '{http://www.w3.org/1999/xhtml}thtml' at 0x1007767e0>

>>> # Doesn't work

>>> doc.findtext('content/{http://www.w3.0rg/1999/xhtml}html /head/title"')

>>> # Fully qualified

>>> doc.findtext ('content/{http://www.w3.0rg/1999/xhtml}thtml/"
'{http://www.w3.0rg/1999/xhtml}thead/{http://www.w3.0org/1999/xhtml}title")

'Hello World'

>>>

fRe] LB e B = R IR 2R BRI — PN TREERE XTI

class XMLNamespaces:
def __init__(self, x*kwargs):
self .namespaces = {}
for name, uri in kwargs.items():
self .register(name, uri)
def register(self, name, uri):
self .namespaces[name] = '{'+uri+'}’
def __call__(self, path):
return path.format_map(self.namespaces)

B FER A VERIX AN

>>> ns = XMLNamespaces (html='http://www.w3.o0rg/1999/xhtml")

>>> doc.find(ns('content/{html}thtml'))

<Element '{http://www.w3.org/1999/xhtml}html' at 0x1007767e0>
>>> doc.findtext(ns('content/{html}thtml/{html}thead/{html}title"'))
'Hello World'

>>>
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8.7.3 iTig

BT EmRZTEE XML XHES LR ED, JZEE’J XMLNamespaces {X{X @R 1F(R
EAGBIRERETEN URI BETEBHEMEE—=

RBAENR, HEAD ElementTree #EHTAH ﬁEﬂLf::?ﬁcHﬂnp% S (8] 15 B
BRE, MNRIREA iterparse() REHVIEF I AKENE B X TR B IBSEERE
2, W'Jyl].

>>> from xml.etree.ElementTree import iterparse
>>> for evt, elem in iterparse('ns2.xml', ('end', 'start-ns', 'end-ns')):
. print(evt, elem)

end <Element 'author' at 0x10110del0>

start-ns ('', 'http://www.w3.org/1999/xhtml"')

end <Element '{http://www.w3.org/1999/xhtml}title' at 0x1011131b0>
end <Element '{http://www.w3.org/1999/xhtml}head' at 0x1011130a8>
end <Element '{http://www.w3.org/1999/xhtml}hl' at 0x101113310>
end <Element '{http://www.w3.org/1999/xhtml}body' at 0x101113260>
end <Element '{http://www.w3.org/1999/xhtml}html' at 0x101104f70>
end-ns None

end <Element 'content' at 0x10110de68>

end <Element 'top' at 0x10110d4d60>

>>> elem # This is the topmost element

<Element 'top' at 0x10110d4d60>

>>>

RE—=, NRFEELEN XML XARTEFEREIEMSR XML $F149, &8
ERRS ?5 Iﬂ BINTFRFRERH 1xnl RBERKNE ElementTree ., 7140, lxml
x4 & A DTD IRIESTRY, FIFHY XPath i —LHMS K XML SHEEEMT
T $E, X—/\BEXRIEHMRWMMALLE XML BrfERERE— =,

8.8 6.8 5SXRABUFEENRE

8.8.1 |ojih

RBEXRRBUBIEERESE, EINBIFRICRK,

8.8.2 fRARARE
Python FZRRZITHIBMIRES X2 — N HTAMBES, Fi:

stocks = [
('G0OG', 100, 490.1),
('AAPL', 50, 545.75),
('FB', 150, 7.45),
('pPQ', 75, 33.2),
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fXiE PEP249, u_dﬂlﬂﬁ/ﬂm{ WiE, "TLARBEZH9ER Python *T\/E;&IEF
APl X RBBUREHITRE, FTBHURE LRIRIEERET SQL BiFiERIKTEM.
— 1T N HBUER — 1 TR R R,

A TERER, {REILAER Python FR/EREFHY sqlite3 WRiR, NRRERNR—
DM RBERIBIEBE (EEU0 MySql, Postgresql 3(& ODBC), B3 LRMEMIVE=FHIER
%E{#\iﬁo ANEENMREEREOJLEESE —HF0, BT —SsAl/mE=als,

B— &ﬂﬂﬁroL%Mumﬁcmmmo H, FERH-ERIEER.
Em\%F%\ ZHRANEMLZEN—ES, Flg:

>>> import sqlite3
>>> db = sqlite3.connect('database.db')
>>>

AT RIEBREE, TS IRERLE— R, —BIRE TR, BAMRERICARIT
SQL EiriER T, bl

>>> ¢ = db.cursor()
>>> c.execute('create table portfolio (symbol text, shares integer, price real)|)
<sqlite3.Cursor object at 0x10067a730>
>>> db.commit ()

>>>

AT EBIEERPIBAZSFICK, ERAXMUTEXFNIER:

>>> c.executemany('insert into portfolio values (7,7,7)', stocks)
<sqlite3.Cursor object at 0x10067a730>

>>> db.commit ()

>>>

ATHRITEANENR, ERRTEXFNED:

>>> for row in db.execute('select * from portfolio'):
print (row)

('GO0G', 100, 490.1)
('"AAPL', 50, 545.75)
('FB', 150, 7.45)
('HPQ', 75, 33.2)
>>>

MBAFBIEZAPHAMEDSHRATEIIRE, YIBRIFER FER0S (0
7 RT3 B

>>> min_price = 100
>>> for row in db.execute('select * from portfolio where price >= 7',
(min_price,)):
print (row)

('GO0G', 100, 490.1)
('AAPL', 50, 545.75)
>>>
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8.8.3 itie

ELEREM AR LHBIEERERIFEE RN, RRAFTRME SQL EaHHAMEN
RIRRIRFA P AEFE RN 7, BUNLE, TR E —LLRMFIAT AT ENR
BANTIHERRR,

— M ERRBIEEPRIBIEN Python KBV E VRS, WFHHERLR, @ERMU
£ datetime HRIRAAY datetime 3L, TEFIEER time MRV R LZET(8) B, X
FHFRE, 2 ERAR/NABIERIEIE, PTLAE decimal #EIRAEY Decimal Ll
?E?Jg;éxﬁﬂ’ﬂ%, N FABRBEEMS ARSI EA—HF8, (MY NSEHE
VEADSE =R

AII—APEMEZRMEIAMRZ SQL BIFHFHNMIE, RTFAHAREMEA Python
FREBEIVCRIER (1%) HE . format ) HERCIBIHNFHH, MRERLX
ERRIVCRENIERB TRAPEA, BAGHIEFARETEER SQL iFAKRE
(8% http://xked.com /327 ), BIRNEAIFINEBEFN » B REEaHEEEREBCHNZF
FTERERIE], XFEMNRE,

AENRZ, NEMBIEERSXN TEEMNEREN N, KEPIERER 7
B %s , RBEEM—LEERTARNNS, tHl0 231 RIERSH. BN, FEEE
ZSERERMBIBERIRENAINE, — NMUIRERIRE paranstyle BIEBZ TS
HEIRKBIER,

W FERNBIEERIEMESRE, ERNERE AP @EIEEHE, NMRFEL
HEEMEAMC)E, BIMFEAEMNSRMNED, tLl— P WRXAME ORM FiiE
fHegfEO, 20U sQLAlchemy XFFHIE SR VFIRER Python RRRBRR—IMNEIEER, FF
BREERREIRE SQL KBS T L3 S M EE ERVIRIF,

8.9 6.9 ZmISANRENY 7 PtHIEL

8.9.1 |oj&h

R = RERF AR — M F O FARIER— FRFERRIDA —
N7l F AT A,

8.9.2 fRARARE

NRIR R ERRIEE R — N ANEBINRIBEF &, FJBAMER  binascii
RiR, N

>>> # Inittal byte siring
>>> s = b'hello’

>>> # Encode as hex

>>> import binascii

>>> h = binascii.b2a_hex(s)
>>> h

b'68656c6c6f!’
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>>> # Decode back to bytes
>>> binascii.a2b_hex(h)
b'hello'

>>>

KARIINEERIFERT ATE base64 HRIRFIXEI, FI90:

>>> import base64

>>> h = base64.bl6encode(s)
>>> h

b'68656CE6C6F'

>>> base64.bl6decode (h)
b'hello’

>>>

8.9.3 itie

REDBERT, BT ER LRMRBRE R HGI2EREN, ERMmMHEARR
FEARABEFRNERIE, AE] base64.bl6decode() Fll basebd.blbencode() REE
BEXRBEINT/NHFIFE, M binascii RIRPMEIK/NSEBEERIE,

EE—RREBEIENERERHRAM=ENEEER— I F N F R, MRBEHIL
Unicode FZR\iaItE, REZIBIM—MERIMNOSFE SR, FHla0:

>>> h = base64.bl6encode(s)
>>> print(h)

b'68656C6CEF"

>>> print(h.decode('ascii'))
68656C6C6F

>>>

TERRRD T /i B Z0RT, BBEY b16decode ) # a2b_hex () A] LAIEZFF5 8% unicode =
fF8, B2, unicode FHFHLIXIXRBE ASCII FrhEHI+ 7 EHI L,

8.10 6.10 ZmtSfZtD Base64 Z(IE

8.10.1 [o)gR

{REE(EA Base64 F&T\RERD B 4RED 2l 24,

8.10.2 FERAR

base64 HEIRFEH I PLEEL b64encode () and b64decode () BJLAES{/RERRIX o],
540,
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>>> # Some byte data
>>> s = b'hello'
>>> import base64

>>> # Encode as Base6y

>>> a = base64.b64encode(s)
>>> a

b'aGVsbG8="'

>>> # Decode from Base6y
>>> base64.b64decode (a)
b'hello'

>>>

8.10.3 iTit

Base64 gRiB{(XXABTHEF THRBELANFHFHRMF LA, L, wmELt
ENHHERER—IMFIFNH, WRMEESER Base64 fMIGHIEIEF] Unicode
XA, {RUFAIN—NERIMOREL IR, Flg0:

>>> a = base64.b6dencode(s) .decode('ascii')
>>> a

'aGVsbG3="

>>>

L fiR1D Base64d BIBHE, FTOFAFAEM Unicode XARE I AERESE, BER, Uni-
code FRFEREERE ASCII F,

8.11 6.11 %5 — FHHIEN B EUE
8.11.1 [o)8R

RIARE — A TG BUEERI SR (L EEEE] Python JTTAERR,

8.11.2 fERAR

AJBAEA struct ARIRALIE GBI IE, TER—ERROICIERE —4 Python T
HIREN—NTHEIXHE, HEA struct FENTHERE I —NEME,

from struct import Struct
def write_records(records, format, f):

rr

Write a sequence of tuples to a binary file of structures.

record_struct = Struct(format)
for r in records:
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f.write(record_struct.pack(*r))

# Example
if __name__ == '__main__
records = [ (1, 2.3, 4.5),
(6, 7.8, 9.0),
(12, 13.4, 56.7) 1]
with open('data.b', 'wb') as f:

write_records(records, '<idd', f)

BIRSMAERZEANAEFIRE—NITAIR, B, WMRIFFTECARBIFEZN
IEEIREN M, (RATBOXAFE:

from struct import Struct

def read_records(format, f):
record_struct = Struct(format)
chunks = iter(lambda: f.read(record_struct.size), b'')
return (record_struct.unpack(chunk) for chunk in chunks)

# Exzample
if __name__ == '__main__
with open('data.b','rb') as f:
for rec in read_records('<idd', f):
# Process rec

[} LI

INRIFBFBANGE —RMEENE N FRFENER, AREDHEWN, BAIRR]
PRI AEA -

from struct import Struct

def unpack_records(format, data):
record_struct = Struct(format)
return (record_struct.unpack_from(data, offset)
for offset in range(0, len(data), record_struct.size))

# Example
if __name__ == '__main__"':
with open('data.b', 'rb') as f:
data = f.read()
for rec in unpack_records('<idd', data):

# Process rec

ARSI FRERE R — R B ARSI IZ X H R IA TR AT R,

8.11.3 itie

W FREEREELD A RENEFNS, BERER struct iR, I THH
—MERIE, RFBBRXFEIE— Struct KFIEDET:
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# Little endian 32-bit integer, two double precision floats
record_struct = Struct('<idd')

HEMRBERERA—EEMBEE |, d, { F (8% Python X |, XERBI IR
RAMFER TS EIEREN 32 A B, 64 MLFRH, 32 MLZFRBE., F—INFH
< HBETFNF. EXMFH, ERR" BRLUER, BRXNFHA > KRS
£rl, BER | RRMEFDIF,

FEER struct SEPIBRZBUMGEZARBIEHENERNEM, size BEES
TEMPFTE, XE /O BERIEEER. pack(O F unpack O FFiEHARITEA
fRElgdE. tbal:

>>> from struct import Struct

>>> record_struct = Struct('<idd')

>>> record_struct.size

20

>>> record_struct.pack(l, 2.0, 3.0)
b'\x01\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00@\x00\x00\x00\x00\x00\x00\x08Q"
>>> record_struct.unpack(_)

(1, 2.0, 3.0)

>>>

BERHMEIRIESE R pack() F unpack() BRIEUEREFNREHE AR, FOUTHEIX
ES

>>> import struct

>>> struct.pack('<idd', 1, 2.0, 3.0)
b'\x01\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00@\x00\x00\x00\x00\x00\x00\x08Q"
>>> struct.unpack('<idd', _)

(1, 2.0, 3.0)

>>>

R LAT AR, BEBRERBEAGEBLMNE, BB EMREFRFNEM D
MES M ARRHE, BEIEE— Struct K, BARBRII\E RFHEFREN
BRIFREPLE, IHE—RABEFMEFENER T (AAFRFEERE— LA
=),

R HBEHMNRABERE —EEEEEMAENRERIT, ERH
read records H1, iter() #WARGSIE—NMREBEE X/NRIBERIVIENREE, &
58 I\F, INERBEAMWIFR—IMAFPREREMNTIAANSE (LY lanbda:
f.read(record struct.size) ), BEEIEREBI—MIFHKME (W b)), XEHRENRE
1B, fian:

>>> f = open('data.b', 'rb')
>>> chunks = iter(lambda: f.read(20), b'")
>>> chunks
<callable_iterator object at 0x10069e6d0>
>>> for chk in chunks:

. print (chk)

b'\x01\x00\x00\x00ffffff\x02@\x00\x00\x00\x00\x00\x00\x12@"
b'\x06\x00\x00\x00333333\x1f0@\x00\x00\x00\x00\x00\x00"@"
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b'\x0c\x00\x00\x00\xcd\xcc\xcc\xcc\xcc\xcc*@\x9a\x99\x99\x99\x99YLA"
>>>

SNIRER L, IB—NEHRI—NRER ERRIFHER —MEMRESREIE
D%, WMRIFRNMERAZMEA, BARBATESE T EXF:

def read_records(format, f):
record_struct = Struct(format)
while True:
chk = f.read(record_struct.size)
if chk == b'"':
break
yield record_struct.unpack(chk)

f£ & £ unpack records() R fEHMH T 5 % — ™ 73 /& unpack from() ,
unpack from() WFN— PN KB HFIBAFRERNZHFBIZIEEEER, BRER
SFEEANIERNNREEHITATEFRE, BREZLE-INFIFHFS (B
H) M—PMFnRBE, ESNBMIBEFIGEEFERIE,

WNRIR{ER unpack () RE unpack_from() , REZENIEREEKRER/HY
thR U FR# TR ERITE, tkil:

def unpack_records(format, data):
record_struct = Struct(format)
return (record_struct.unpack(datal[offset:offset + record_struct.size])
for offset in range(0, len(data), record_struct.size))

XMARRTREBELERERI, EEMRSIIMNITE, BRNERTTRKERN
RBETE, EHBEULEENITIANR, NRFESMNZREN—NMREFT
FREBPEEKRENLEMIARIIE, unpack from() ERPHEHE,

ERREIRIRTE, collections RIRAMEFRITANKEIFRIFEZAZIN., BT
iLREGRETTHIRERBMERM, FIE0:

from collections import namedtuple
Record = namedtuple('Record', ['kind','x','y'])

with open('data.p', 'rb') as f:
records = (Record(*r) for r in read_records('<idd',6 f))

for r in records:
print(r.kind, r.x, r.y)

IRMFREFFERIEREN T HGIHIE, MRFER nunpy RIR, FE0, RETE
B—A T HIEIEIRIE — N ERCRER AR — N TETIRP, G T EXF:

>>> import numpy as np

>>> f = open('data.b', 'rb')

>>> records = np.fromfile(f, dtype='<i,<d,<d')

>>> records

array([(1, 2.3, 4.5), (6, 7.8, 9.0), (12, 13.4, 56.7)],
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dtype=[('f0', '<i4'), ('f1', '<f8'), ('f2', '<f8")])
>>> records[0]

(1, 2.3, 4.5)

>>> records[1]

(6, 7.8, 9.0)

>>>

REE—R, IREFZNEMHIXAGEN WEABN, BREXHEF, HDFS5 &)
FRiZEN 1&%‘];&}%5‘} T EEE Python EFREZIRH TMEFMRR, ARREH
FEERBWERERER T,

8.12 6.12 {ZENEREAP] T i3t il L3z

8.12.1 [o)8k

1:\%%1&2’7@13;\%‘2%7 KICRESHE R THBIRIVIIRIE, XLEIERT 6
BEER. WM. BFHEXEGSE,

8.12.2 fERAR

struct RN ARG/ fE#RD LR A LB " KR BIESM, AT RS
XMEE, BRIRIRATE Python BIEEMRRR—MEN—RIISBEHN[MIE

P
[
polys = [

[ (1.0, 2.5), (3.5, 4.0), (2.5, 1.5) 1,

[ (7.0, 1.2), (5.1, 3.0), (0.5, 7.5), (0.8, 9.0) 1,

[ (3.4, 6.3), (1.2, 0.5), (4.6, 9.2) 1,

]

IMERIZX N IR GRS — AR USSR A Iap — 3t RIS P E T
= T — Y —t—- At A A H AL +
|Byte | Type | Description |
====== + + +
|0 | int | XS (0x1234, Vi) \
t———— e e +
14 | double | x HYER/ME (/N#) |
o= Fo——————- e st e +
|12 | double | y KIRIME (/M) |
o= o e +
20 | double | x HIBRA{E (/) |
- to———— o +
|28 | double | y KIERAME (/N#) |
- e o +
136 | int | ZRAEKE (/) |
e e et +
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ZRREIALR—RINSBARICEK, REBINAT:

T —— T —— . —--Mie rtiElhz it it 8 EO—AA Bl i it +
|Byte | Type | Description |

+ + + +
|0 | int | ERKE (N F17) |
oo o o +
|[4-N | Points | (X,Y) #4%, NESHEERR

+m———— e +mm b +

RTEXHFRIXE, (REIBAERIITEY Python X3 :

import struct
import itertools

def write_polys(filename, polys):
# Determine bounding bozx
flattened = list(itertools.chain(*polys))
min_x = min(x for x, y in flattened)
max_x = max(x for x, y in flattened)

min_y = min(y for x, y in flattened)
max_y = max(y for x, y in flattened)
with open(filename, 'wb') as f:
f.write(struct.pack('<iddddi', 0x1234,
min_x, min_y,
max_x, max_y,
len(polys)))
for poly in polys:
size = len(poly) * struct.calcsize('<dd')
f.write(struct.pack('<i', size + 4))
for pt in poly:
f.write(struct.pack('<dd', *pt))

YR I ENERAVAET &, PTUARIFIRIEN struct.unpack O , NIBRMAEM, BEXHM

e LEERENZEF, T

def read_polys(filename):
with open(filename, 'rb') as f:
# Read the header
header = f.read(40)

file_code, min_x, min_y, max_x, max_y, num_polys

struct.unpack('<iddddi', header)
polys = []
for n in range(num_polys):
pbytes, = struct.unpack('<i', f.read(4))
poly = []
for m in range(pbytes // 16):

pt = struct.unpack('<dd', f.read(16))

poly.append(pt)
polys.append (poly)
return polys

=\

REXMERIUIE, EREmERTHRES X MERRSHANEMATHIN
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M, MRAXHFMNREREIBEIHBEE, BREBAER TR, FAIEREAN
ZBE B MR EITUECXESER, FREFRIAXIEREENFR,

ERNTIERTREED, BRRFLER—ANENASHERFIRIENGR. BiR
A AEREF RIRE - NSRRIV TTE, FEEIZEAEERIENAT, B
ERERREMR, RNNTETROBIPANBNZEESPPREXESHNOF, &
ATXRENERNREENTRHIERKR, —EZFABAEIAOTCET, HIiML
BSETHMETREA,

B5E, HiZBFTRIENRER, 8EEXGARHRDESEKLNEMIYIES
M, RE struct RRAJUUMREIXLKIEE —NMTHRE, B —MRRIMERNT
MR ER—1E, METEXE:

import struct

class StructField:

1

Descriptor representing a simple structure field
def __init_ (self, format, offset):
self.format = format
self.offset = offset
def __get__(self, instance, cls):
if instance is Nomne:
return self
else:
r = struct.unpack_from(self.format, instance._buffer, self.offset)
return r[0] if len(r) == 1 else r

class Structure:
def __init__(self, bytedata):
self._buffer = memoryview(bytedata)

XERNERT —MHRR[IRRRIENENTFE, BT ELREE—NEHURE
BANRKEUAR— N FENRBE, FREASBNATEFHR, T _get O FiEH,
struct.unpack from() EEWARNEFHEE—ME, EFTHINID FEHIE
ES IR,

Structure RME—NEME, BRFOREAFHEERIMBNRTFTE SRR, HW
StructField fHIABI(EM, XEEMAT memoryview() , BANZEGHIFAHABEER
RFIREY,

ERAXMUE, RMAEMREEX —NMERXNEMITRRRT LERBESTEE
RIS 8, a0

class PolyHeader(Structure):
file code = StructField('<i', 0)

min_x = StructField('<d', 4)
min_y = StructField('<d', 12)
max_x = StructField('<d', 20)

max_y = StructField('<d', 28)
num_polys = StructField('<i', 36)
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TEBAFR A ERIZIZ IS A S AR 8RR B0 EiE

-

>>> f = open('polys.bin', 'rb')
>>> phead = PolyHeader(f.read(40))
>>> phead.file_code == 0x1234
True

>>> phead.min_x

0.5

>>> phead.min_y

0.5

>>> phead.max_x

7.0

>>> phead.max_y

9.2

>>> phead.num_polys

3

>>>

XNMREE, FTEXMANERE—LEMARMS. Bk, REMFRS T —1EE
OERN, ERXMBEIRERMEN, TEREAERERSKENAT ((LNEE
€A StructField , IBEMBES), B, REIMGEREZRFHE —EERIEIFGER
TTEEMNE,

A EH & RE2RBR] T HRIXHTURIIRE X, RNIZER T ERERITENITE,
TRE MMM R ECRBHRARERATFSMRENSINAT, AMBREREMIE,
FEHRENMIF, ERATEBMNE FHATH Structure 2&:

class StructureMeta(type):

rr

Metaclass that automatically creates StructField descriptors

def __init__(self, clsname, bases, clsdict):
fields = getattr(self, '_fields_', [])

byte_order = ''
offset = 0
for format, fieldname in fields:
if format.startswith(('<','>',"'!I' '@')):

byte_order = format [0]
format = format[1:]
format = byte_order + format
setattr(self, fieldname, StructField(format, offset))
offset += struct.calcsize(format)
setattr(self, 'struct_size', offset)

class Structure(metaclass=StructureMeta):
def __init__(self, bytedata):
self._buffer = bytedata

@classmethod
def from_file(cls, f):
return cls(f.read(cls.struct_size))
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{EAFIARY Structure 2, {REJME THEIXMEE X — 1N :

class PolyHeader(Structure):

_fields_ = [
('<i', 'file_code'),
('d', 'min_x'),
('d', 'min_y'),
('d', 'max_x'),

(‘d', 'max_y'),
('i', 'num_polys"')

]

IEANMRERIL, XEFEBEMERSZ T, BATRIMZETE from fileO) IEHNERTE
BRI RIRERIR/NFILEM BB L P RBERR AR A S BN, teal:

>>> f = open('polys.bin', 'rb')
>>> phead = PolyHeader.from_file(f)
>>> phead.file_code == 0x1234
True

>>> phead.min_x

0.5

>>> phead.min_y

0.5

>>> phead.max_x

7.0

>>> phead.max_y

9.2

>>> phead.num_polys

3

>>>

—BRFRERTTE, (FMAICAEESFEMER, fIM, RIRIFREESZFHFER
MFTHEM, TEHEXBIETRN—NNIEH, =BE T — N HEEENHIA 2R RKIAER
BEMMR:

class NestedStruct:
1

Descriptor representing a nested structure
def __init__(self, name, struct_type, offset):
self .name = name
self.struct_type = struct_type
self.offset = offset

def __get__(self, instance, cls):

if instance is None:
return self

else:
data = instance. buffer[self.offset:

self .offset+self.struct_type.struct_sizel

result = self.struct_type(data)
# Save resulting structure back on instance to avoid

8.12. 6.12 iZENFREM ] LK HFILUE 200




{Python Cookbook) Z£ =}, Release 2.0.0

# further recomputation of this step
setattr(instance, self.name, result)
return result

class StructureMeta(type):

rr

Metaclass that automatically creates StructField descriptors

def __init__(self, clsname, bases, clsdict):

fields = getattr(self, '_fields_', [])
byte_order = ''
offset = 0

for format, fieldname in fields:
if isinstance(format, StructureMeta):
setattr(self, fieldname,
NestedStruct (fieldname, format, offset))
offset += format.struct_size
else:
if format.startswith(('<','>','I"'/'@')):
byte_order = format [0]
format = format[1:]
format = byte_order + format
setattr(self, fieldname, StructField(format, offset))
offset += struct.calcsize(format)
setattr(self, 'struct size', offset)

EXERICHEH, NestedStruct HIRZBRMAREMBIN—PMEXERITREFXE L
g, eBIHREATFEMHITIRBEERIACAENEMEE, ATREN
AEFEFXEEL - MAFAEYGLE, XA RIEAR5I R EFRIEIMY
REEH, Bk, ENNMERZANAFN—IMENME. H%, A THLESSA
£, EIERFM 8.10 INTHRIFMFZRAR, #RRRET T IZEARHIRIBEMITR,

ERIX/NBVEIERR, (FARIUG TEHXERS

class Point (Structure):

_fields_ = [
('<d', 'X'),
(Idl’ |y|)

]

class PolyHeader(Structure):
_fields_ = [
('<i', 'file code'),
(Point, 'min'), # nested struct
(Point, 'max'), # nested struct
('i', 'num_polys"')

]

SANRFNE, SHEZBMEBERTHE, HAIKRRMET:
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>>>
>>>
>>>

f = open('polys.bin', 'rb')
phead = PolyHeader.from_file(f)
phead.file_code == 0x1234

True

>>>
<_
>>>
0.5
>>>
0.5
>>>
7.0
>>>
9.2
>>>

>>>

phead.min # Nested structure

_main__.Point object at 0x1006a48d0>

phead.min.x
phead.min.y
phead.max.x
phead.max.y

phead.num_polys

FEFIRLE, —MEERKICKMWERELZET T, ERMRAFICREETKN

e ? tEal, ZBEXEEZTKEIER,

I
o

—MAREREE—NMERRRFDLHRE, BNE-—MTERIRETSVHAERA
R 6.11 NFIRICHEIRSEM :

class SizedRecord:

def __init__(self, bytedata):
self._buffer = memoryview(bytedata)

Q@classmethod

def from_file(cls, f, size_fmt, includes_size=True):
sz_nbytes = struct.calcsize(size_fmt)
sz_bytes = f.read(sz_nbytes)
sz, = struct.unpack(size_fmt, sz_bytes)
buf = f.read(sz - includes_size * sz_nbytes)
return cls(buf)

def iter_as(self, code):
if isinstance(code, str):
s = struct.Struct(code)
for off in range(0, len(self._buffer), s.size):
yield s.unpack_from(self._buffer, off)
elif isinstance(code, StructureMeta):
size = code.struct_size
for off in range(0, len(self._buffer), size):
data = self._buffer[off:off+sizel
yield code(data)

K 75% SizedRecord.from file() @—1MLE, FARMN—IXERIEZENT K/VED

RMIER, FHRRSABANERNGN, FAAA, EER—IMEERNRD
MEMRIVmID, FRtRBECKIN. PR includes size BRIBE TF RS
BEXEIRN, FTEHR—MIFREIREFERN S DR PIZEER IR 2 DA 2R
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>>> f = open('polys.bin', 'rb')

>>> phead = PolyHeader.from_file(f)

>>> phead.num_polys

3

>>> polydata = [ SizedRecord.from_file(f, '<i')
o for n in range(phead.num_polys) ]
>>> polydata
[<__main__.SizedRecord object at 0x1006a4d50>,
<__main__.SizedRecord object at 0x1006a4f50>,
<__main__.SizedRecord object at 0x10070da90>]
>>>

BJBAEH, SizedRecord SLIRAT IR B HMMENTLHRK, BPIUAER iter.as() A%
RIAZNER, INFEEZ— NGB REHER Structure RIF DB, XM
Fe] AR RIEVEREATELIE, 5140

>>> for n, poly in enumerate(polydata):
print ('Polygon', n)
for p in poly.iter_as('<dd'):

print(p)

Polygon O

(1.0, 2.5)

(3.5, 4.0)

(2.5, 1.5)

Polygon 1

(7.0, 1.2)

(6.1, 3.0)

(0.5, 7.5)

(0.8, 9.0)

Polygon 2

(3.4, 6.3)

(1.2, 0.5)

(4.6, 9.2)
>>>

>>> for n, poly in enumerate(polydata):
print('Polygon', n)
for p in poly.iter_as(Point):

print(p.x, p.y)

Polygon O

1.0 2.5

3.5 4.0

2.5 1.5

Polygon 1

7.0 1.2

5.1 3.0

0.5 7.5

0.8 9.0

Polygon 2
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3.4 6.3
1.2 0.5
4.6 9.2
>>>

RRrEXLEESIEER, FER— read polys() RBHIAIN—MELEMR:

class Point(Structure):

_fields_ = [
('<d', 'x"),
(ta', 'y")
]
class PolyHeader(Structure):
_fields_ = [
('<i', 'file code'),

(Point, 'min'),
(Point, 'max'),
('i', 'num_polys')

]

def read_polys(filename):
polys = []
with open(filename, 'rb') as f:
phead = PolyHeader.from_file(f)
for n in range(phead.num_polys):
rec = SizedRecord.from_file(f, '<i')
poly = [ (p.x, p.y) for p in rec.iter_as(Point) ]
polys.append(poly)
return polys

8.12.3 it

b

X—TEFRRTFZESRNRERA, BiFfERE, TRITE, Tk, XTEH
RNEFHE, A, Efi1EA8TRE—MFERBRRS,

LFEMSRBH— N EBRHAERERETWHMRENEBE, S — Structure SLHIW
BIERY, _init O (NXRARBEEBE—NFHHEIAFUE, REMEMEFASE, 15
AR, EHEFEBEMNEENEREtMEEMBAXIRFLE, XFEEB— a1
RARAJ BN AW — P FFHICRME /NS BN, BNIAFEREMEZEREY
a8y, MARENXT.

AT ZUBBEEFITE, FTEMEA StructField HiREEE, AFE fields. H7
HRFNEUEBSWEEM — StructField MRS, BERBEXEMENENRERS
BERFEFMEEFED, TE StructureMeta E S NMEMERE XA BN GBI T X LEH
weE, BMMERTEN— M EERRREESAFPEEHENET —IMSEMIAMEE
IBELEMBI, MAFERBEIATI R,

StructureMeta K —MEMPHI A MR ERBEF W RIEINF, BHM2iL, MR
EEMEMEET —1MFUINF (< RRBAMSENE > RRSMh%), BEEAE
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FERBIFEB LA AR Jo . X 4 FT ARG BN e BN, (BERTEE XHIH BT
IMLZARTREtNIRIFRY, EEON, fReJEER —LIbRBAHEN, ME FEIXHEF:

class ShapeFile(Structure):
_fields_ = [ ('>i', 'file_code'), # Big endian

('20s', 'unused'),

'file_length'),

', 'version'), # Little endian

'shape_type'),

'min_x"'),

'min_y'),

'max_x'),

'max_y'),

'max_z'),
'min_m'),

AN AN AN~ AN AAAAAAAAAA
QJQ-'QJQ-'Q'QQ-QI—"L\I—"

)
)
)
'min_z'),
)
)
)

]

'max_m'

ZAIFHA 1R EE, nemoryview() RIEARIUFREEFINIHEARAFNER, SEMTF
EFHRENRE, memoryviews B] AE IR —AEFXIF _EE XMW ARRES D, X4
EHEEERFMY, EREXRINEAFINESE BFHHEAMIIRBETR, NRMRE
— N FNFHARRFTRELNITURIRE, MEESEBE—/HENEI., MRF
ABIRARXH#Y, ENNREEFENAF LESMME, BELb, X#HANEM

=2

EERSEXNETAUBNBNTBRXIETENAR, 2% 8.13 N1 ER
MABHE—NLERSR, 10 N NEESXRTERZETEBHENTE, FAHR
NestedStruct #iR2ERISKIMBER, 9.19 NTHE—NMERTIERYIBILEM RBIPIF,
# StructureMeta ZEIFFEMRU, Python AY ctypes IRIBEHFLRER, ERMU THE
MEIREEH, BIRESMERE X LB IAT8ERI 2,

8.13 6.13 FURMIENMERITIRIE

8.13.1 [g)&n

FEZLIE - NMREANBIEEHFEZ T ELRE S FHNE MR E,

8.13.2 fERAR

W ERIEREIG T, B E] RS A R Bt AE X AR EIE o #fr o), &I BAE FE(E
B Pandas & ,

FATILREERRT, FTER—MEMA Pandas KOMZIEHHTHY £ R EZED)

EIEE (PF, EREXRXENRER, XMNEEER—MIBEAE 74,000 1THE
B9 CSV X4,
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>>> import pandas

>>> # Read a CSV file, skipping last line

>>> rats = pandas.read_csv('rats.csv', skip_footer=1)
>>> rats

<class 'pandas.core.frame.DataFrame'>

Int64Index: 74055 entries, O to 74054

Data columns:

Creation Date 74055 non-null values

Status 74055 non-null values

Completion Date 72154 non-null values

Service Request Number 74055 non-null values

Type of Service Request 74055 non-null values
Number of Premises Baited 65804 non-null values
Number of Premises with Garbage 65600 non-null values
Number of Premises with Rats 65752 non-null values
Current Activity 66041 non-null values

Most Recent Action 66023 non-null values

Street Address 74055 non-null values

ZIP Code 73584 non-null values

X Coordinate 74043 non-null values

Y Coordinate 74043 non-null values

Ward 74044 non-null values

Police District 74044 non-null values

Community Area 74044 non-null values

Latitude 74043 non-null values

Longitude 74043 non-null values

Location 74043 non-null values

dtypes: float64(11), object(9)

>>> # Investigate range of wvalues for a certain field
>>> rats['Current Activity'].unique()

array([nan, Dispatch Crew, Request Sanitation Inspector], dtype=object)

>>> # Filter the data

>>> crew_dispatched = rats[rats['Current Activity'] == 'Dispatch Crew']
>>> len(crew_dispatched)

65676

>>>

>>> # Find 10 most rat-infested ZIP codes in Chicago
>>> crew_dispatched['ZIP Code'].value_counts() [:10]
60647 3837

60618 3530

60614 3284

60629 3251

60636 2801

60657 2465

60641 2238

60609 2206

60651 2152

60632 2071
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>>>

>>> # Group by completion date

>>> dates = crew_dispatched.groupby('Completion Date')
<pandas.core.groupby.DataFrameGroupBy object at 0x10d0a2al0>
>>> len(dates)

472

>>>

>>> # Determine counts on each day
>>> date_counts = dates.size()
>>> date_counts[0:10]
Completion Date

01/03/2011 4

01/03/2012 125

01/04/2011 54

01/04/2012 38

01/05/2011 78

01/05/2012 100

01/06/2011 100

01/06/2012 58

01/07/2011 1

01/09/2012 12

>>>

>>> # Sort the counts
>>> date_counts.sort ()
>>> date_counts[-10:]

Completion
10/12/2012
10/21/2011
09/20/2011
10/26/2011
02/22/2011
10/26/2012
03/17/2011
10/13/2011
10/14/2011
10/07/2011
>>>

Date
313
314
316
319
325
333
336
378
391
457

!

B, BT 2011 F 10 B 7 BX¥ZBR(R G2 MRITEFENB FB ! "

8.13.3 i

Pandas R — MABRSIHHENKERNE, REXERIENAR. BEERER
FEEDMAREBIEES., WHIEDAEH, HESMHATTESHHEMEUESE, I
RBYERMNESREE—E
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CHAPTER

NINE

FHtE: RN

ER def IBRAIEXRBEMBEREFNEMN. AENEHRHBE - LENSRINA
BEHUMRBEXEFEREREN, PRENABTEERINSH,. EEHNESH BhHXE
FSH EBENAE, B, —EFBREVERLRFIR A ERR B EBHIEHRAREI
B SRR,

Contents:

9.1 7.1 F[IERZIEEHESHRIERIN

9.1.1 |oj&h

(RIS — N RZEEBES IR,

0.1.2 fERAE

ATEIULE—ITRBEZEBHRENMUESH, FAIMERA— * S8, .

def avg(first, *rest):
return (first + sum(rest)) / (1 + len(rest))

# Sample use
avg(l, 2) # 1.5
avg(l, 2, 3, 4) # 2.5

EXANMIFH, rest REMBEMUESHAEMMITH, AERRITERBREES
P T — N FRIIREITRENITE,

ATERZITVBENRBFSH, ER—L FXHNSW, tLi:

import html

def make_element(name, value, **attrs):

keyvals = [' /s="/s"' 7, item for item in attrs.items()]
attr_str = ''.join(keyvals)
element = '<{namel}{attrs}>{valuel}</{name}>'.format(
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name=name,

attrs=attr_str,

value=html .escape(value))
return element

# Example
# Creates '<item size="large" quantity="6">Albatross</item>’
make_element('item', 'Albatross', size='large', quantity=6)

# Creates '<p>8lt;spamégt;</p>'
make_element('p', '<spam>')

EXE, attrs R—MEEMBEREAERNRBFSHOFH,

NRFEFERNT RN EFN EZIEHENUESBNXBFSL, JLAEE
A * #0 **, EEgl:

def anyargs(xargs, **kwargs):
print(args) # A tuple
print (kwargs) # A dict

ERXNRLE, MEUESHRSWME args TTHEF, MBEXBFSRSENE

FH kwargs A,

\\}t

9.1.3 it

— N * SRAEHNAERBEXPRE—MIESKEE, M*SHREHINE
Ra— 128, F-REIENE, & * SBEENATUE XEMSE,

def a(x, *args, y):
pass

def b(x, *args, y, **kwargs):
pass

XS ERIFTEFETXBFSH, £ 7.2 N PEFIFRAREL,

9.2 7.2 AR RBFSHAIRL

9.2.1 |o)gi

RAERRNRELESIEGERAXBFSRES

9.2.2 fRRAE
RS X BT SHMBIEN * SHHEBEN * SEMAABXFKE, thi:
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def recv(maxsize, *, block):
'Receives a message'
pass

recv(1024, True) # TypeError
recv(1024, block=True) # Ok

MAXMER, BHITEEEZITIESMIESHIRMTIEERBFSE, Tt
:

def mininum(*values, clip=None):

m = min(values)
if clip is not None:

m = clip if clip > m else m
return m

minimum(1, 5, 2, -5, 10) # Returns -5
minimum(1l, 5, 2, -5, 10, clip=0) # Returns 0O

9.2.3 iiTif
REBERT, EARSIEXRTSHALGERUBSSHRETNEN, EFH0EME
BEligtE, Gla0, EETMT—NRBEA:

’msg = recv(1024, False) ‘

NRBAEY recv BBARRRAE, PBMEERHABIA False SLRIERRTIH
R, B2, MRNBEM NEXFEFRIERFES T :
‘msg = recv(1024, block=False)

B, ERBFIXEFSHEBRLER “hwargs SELF, EANEEAERE help
B RiE 2B A SRR

>>> help(recv)
Help on function recv in module __main__:

recv(maxsize, *, block)

Receives a message

BHRBFERE-LESRISRFBLEER. i, SN AKAREER
*args Fll **kwargs SREAMARNRBTBASE, 9.11 M TE—PEXEFNLF,

W

9.3 7.3 LERMSHENTER

9.3.1 |o)3h

BT — 1R, ARBAXNMRHHWSHEN—LHMIER, XHFEMIEEM
(EAEMEBBMAEX RN ZEAER.
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9.3.2 BERAE

ERRBSHEBRE —NMBREFNDE, ERRETREFANZEFERERXNE
. B, FTEE—RERE TR

def add(x:int, y:int) -> int:
return x + y

python BERESRASNXEZHRINEMNEN, ENASWEENE, TITHIR
RENNERZANR BB EMERE, Am, MTFRERAZREBARAMRBERS
Bhmi, F=ATEMERFESNXLEIRANEN, BN EMNBESHRENET,

>>> help(add)

Help on function add in module __main__:
add(x: int, y: int) -> int

>>>

RE(RATUAEREERENNRARRINER (PINRF, FHH, WREOHF
%), NTEERAERARIEFTER LRI R,

9.3.3 it

BREGERE R FAEERENRY __annotations_ B, FI40:

>>> add.__annotations__
{'y': <class 'int'>, 'return': <class 'int'>, 'x': <class 'int'>}

REIMBIERLETEERZM, ERENWEEARERNME, EX python
FRBRERR, BERHNGED FAZRDRERE N ZE BT NS HEAEIN
RIE, XEHMREREMMEELTEFRAE SRR, 1LMA]0] CAFEREIE R &L,

2% 9.20 NI —PEMNSENAF, ERTIARRERRIMS 2k (ELWNE
FEREN).

9.4 7.4 1R[AZ MERIE L

9.4.1 [o)8K

R&EME— NPT BORE 2 MERIERES

9.4.2 fRRAR

ATEEREIZ/ME, REEE return —ANITEITT. Fl0:

>>> def myfun():
. return 1, 2, 3
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>>> a, b, ¢ = myfun()
>>> a

1

>>> Db

2

>>> ¢

3

9.4.3 iFig

RE myfun() ELXIREI T Z/ME, LR LERECIET —NTEARROM, X4
BEELEELERTER, ERLEFNERAMNRIESRKEM— 1 TTH, MARHES., tt
W HERY:

>>> a = (1, 2) # With parentheses
>>> a

(1, 2)

>>> b =1, 2 # Without parentheses
>>> b

1, 2)

>>>

SEATARRE —NTHRNRENE, BEERIISKERMELSITE, &
LERARME, HEXXHME 1.1 N THRBAIFRNTAEREE, RESER B ATR{ELE
MNEE, RN TEEMRRLREMIIBNTHSZT :

>>> x = myfun()
>>> x

1, 2, 3)

>>>

0.5 7.5 EXBEHIASLRIRLEL
9.5.1 |o)Zh
FEEN—MNERHESE, EWN—AHZIMSRETENHBEE —NEIME,

9.5.2 fRRFE

EX—NEESPHRBREERRLN, BERTERNEXPELESHIIBE—1RIN
18, AREISRIIREREMITT, HIE0:

def spam(a, b=42):
print(a, b)
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spam(1) # Ok. a=1, b=42
spam(1l, 2) # Ok. a=1, b=2

MRMANSBR—NAMERNFSRLLN IR, EESHEFH, FJBUER None
ERENME, MG TEXF:

# Using a list as a default value
def spam(a, b=None):
if b is None:

b =[]

MBRMAAABRUE—ADEINME, MBENUMNRTFENRNSBEAIREEEEH
R, AIMBETEEMHS:

_no_value = object()

def spam(a, b=_no_value):
if b is _no_value:
print('No b value supplied')

FATMIR X RN

>>> spam(1)

No b value supplied

>>> gpam(1l, 2) # b = 2

>>> spam(1l, None) # b = None
>>>

FHMERT AL ILEZ1E— None EMANMEERMTERZEE5IR.

9.5.3 iTig

ENHEBIAMESHIEBRREEN, BEFURARRSY, FE—ERFEXE
HRAT LT,

B, AASBEVEMNNERRE XHRHRIEE—R, &7 FEXMIF:

>>> x = 42

>>> def spam(a, b=x):
print(a, b)

>>> gpam(1)

1 42

>>> x = 23 # Has no effect

>>> spam(1)

1 42
>>>

IR SEHANE x NEMENEASREFLERM, X2E JDERE XY
R EZWE T EMEIMET,
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HX, BASHIVENZEATEMITR, LW None, True, False, HFEHFHT
R, Falfy, TATERTEXFESNN:

def spam(a, b=[]): # NO!

WRIFXAMT, HRAMEEEMBSRIEE R RBR SMHHM, XEERS
M2 TR R FIEINME, EEan:

>>> def spam(a, b=[]):
print (b)
return b

>>> x = spam(1)
>>> x

(]
>>>
>>>
>>> x

[99, 'Yow!']

>>> spam(1) # Modified list gets returned!
[99, 'Yow!']

>>>

s}

.append (99)
.append('Yow!")

kel

XMERNZAZMEBEN, hTEEIMBANEE, REFSFMINMERRD
None, ARHERYEEEEE, RIEAIGFIEIXIFHY,

ML None {ERHER is IRENFRREEN, BEIMARNXESR, BIHEX
KL T TEXFRITHIR:

def spam(a, b=None):
if not b: # NO! Use 'b s None' instead
b =[]

XA ERIEIEETRE None [BISKEW AL False, BREBEMAITR (ELUIK
BJ 0 WFFEH, TR, Tl FHSE) SIWSM False, EILE, EEHINIBRIRE
—EEH AL ERBRA. tLil:

>>> spam(1) # OK

>>> x = []

>>> spam(1l, x) # Silent error. z value overwritten by default
>>> gpam(1l, 0) # Silent error. 0 ignored

>>> gpam(1, '') # Silent error. '' ignored

Ria— eI MY, BHE—TERYUFZMARNTESBRSRERE LR
R, EEHERFBZENOHIZFAERAENEIAMELLI None, 0 & False {ERMIXA
PRENE (RAXLEHBREENE, BrRIEKAFZRHRN), AL, FFEH
BRI T ,

AT BRZAEE, RAIUEBE-— MR —E MM ENREA, &G LE
B novalue LEIRHF, ARHUE@E, FrIUBTHEREESHERINXLARE
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—HERFIRr, XEMNTBEAPARIEEEZEX N novalue KA RBA, ELE, X
BEEIREXMEMERER N SREDREBERT.

XEY object ) MIERBE ELEZBRAKEN, object & python FRIAERMEZL,
{RA]AEUEE object KRYSKA, (BRIXLESLPLZMT ASKIRAL, AREHIBEAER
W7iE, WRBEASAIRE (RAeRBEANKfFH, (FREZEHENERETMNE
H1E), RME—EMIAMBNLE -, IMRFFSHNER, BARERRPHRR
ERE—NRE—HERMRmE,

9.6 7.6 EXERENERE Y

9.6.1 |o]&h

R385 sort O BRELIE—NMREMENFRLN, EXAER def ZE—1MERITH
N, MEAREEITEMRERS IV CARBT TUREIEX R,

0.6.2 fRRFE

H—ERARER, MURARUTE—IMRANMERHE, FEIAER lambda ]
RIVRAE T, e

>>> add = lambda x, y: X + ¥y
>>> add(2,3)

5

>>> add('hello', 'world")
'helloworld’

>>>

XEERAR lambda FRIATUR T EAIRE —HRY:

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

>>> add(2,3)

5
>>>

lambda FRIAT HEIREAZREHEFEEUE reduce F:
>>> names = ['David Beazley', 'Brian Jones',

ce 'Raymond Hettinger', 'Ned Batchelder']

>>> sorted(names, key=lambda name: name.split() [-1].lower())

['Ned Batchelder', 'David Beazley', 'Raymond Hettinger', 'Brian Jones']
>>>
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9.6.3 i1ie

RE lambda RIATNAVHFE X ERE, ERECHNEARERGEIN, RRBEREE
BAKRKAN, EMNEMRREMEOE, HHRRAEESHMIESHNMT, B5F
Z2MER FERIA, ERUKRELESES,

{REJARER lambda RIANFLEERE KB python L8, BER, HBAHRE K
EERANENE/NRAXETERAFRRELRARBEZFNER, FASEE
lambda ‘IAXNIIER T,

9.7 7.7 ERXREFUFERT=E

9.7.1 [o)&k

{RA lambda EX T —MERBRL, AEEEXHHRIFZEEZENE.

0.7.2 fRRFE

B N TEERKNER:
>>> x = 10
>>> a = lambda y: x + ¥y
>>> x = 20
>>> b = lambda y: x + ¥y

>>>

ﬂrﬁﬂm\(ﬂnﬂbwn REIMNERZMT 4 ? MRIRIARLERE 20 7 30, FB
LARFREE T -

>>> a(10)
30
>>> b(10)
30
>>>

XEARIWAET lambda RIAAFRY x BE—MEHREE, ATHHEE, MA
EEXMAE, XIREWMHIFNMESHEXZEARRN., ELt, FIERAXA lambda &
RINHIAHR, x FERRITIEE, Fla0:

>>> x = 15
>>> a(10)

25

>>> x = 3

>>> a(10)

13

>>>
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NRFBILRNERRREE X HIBIKENE, TN SBUEE XAEIAS
BI=T, & TFEX 1‘$

>>> x = 10

>>> a = lambda y, x=x: x + Yy
>>> x = 20

>>> b = lambda y, x=x: x + ¥y
>>> a(10)

20

>>> b(10)

30

>>>

9.7.3 iTig

EXBINERNOBEHFREZLNER, BENFAIRSARINGER
lambda FRIAT, tEY, BEIE—NMEHRIIRESHFLIE— 1 lambda RIXTT
®_, FHIERRMEEEE X FMICESXIANE, Fla0:

>>> funcs = [lambda x: x+n for n in range(5)]
>>> for f in funcs:
. print(£(0))

I NN N

>>>

BERLMYURERREITRE n WEMERNREE—ME, HEBIIAS—MAIEN
—F:

>>> funcs = [lambda x, n=n: x+n for n in range(5)]
>>> for f in funcs:

. print (£(0))
6..
1
2
3
4
>>>
BT E R ENAES BN, lambda BRETEE X EEHIE ZIE,
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9.8 7.8 B/ EHAN RIS

9.8.1 )R

RE—MEEM python fXEBERAY callable W&, FJHER— M OEARMHER—
MEIERR, BRENSHAZT, SHIEAREE,

0.8.2 fRRFE

MRFBRIVDENRBHSEAN, MOJCAEA functools.partial() ,
partial ) R AFRE— IS ISRIREBEENE, BLETRBAARNNS
B ATEREBE, REETEXEFRR:

def spam(a, b, c, d):
print(a, b, c, d)

IEFAER partial O RBREEFELSHIE:

>>> from functools import partial

>>> g1 = partial(spam, 1) # a = 1

>>> s1(2, 3, 4)

1234

>>> s1(4, 5, 6)

1456

>>> g2 = partial(spam, d=42) # d = 42
>>> s2(1, 2, 3)

12 3 42

>>> g2(4, 5, 5)

4 55 42

>>> §3 = partial(spam, 1, 2, d=42) # a = 1, b =2, d = 42
>>> 83(3)

12 3 42

>>> 83(4)

124 42

>>> 53(5)

1 25 42

>>>

BJABH partial () BEIERLSHFFIREI—NFHY callable WHR, XN callable
EBEZABENSH, ARBRZEEXRETINSHEHENR, BEREMESRERS
[RIGEREL,

9.8.3 i7ie

ANEFRNOBERZILRARFENREAIN—ETE, TERRIE—ZRIIEM
¥

9.8. 7.8 HLFIBRANKHSHNE 218




{Python Cookbook) Z£ =}, Release 2.0.0

F—MIFRE, RRFEE—PRIIIRRKERR (xy) 2IRTH, FEJCAERTFER
BRPBRITER R ZBRIES:

points = [ (1, 2), (3, 4), (5, 6), (7, 8) 1]

import math
def distance(pl, p2):
xl, yl = p1
x2, y2 = p2
return math.hypot(x2 - x1, y2 - y1)

RERRMTEUENRAER, RRESANERZEMERRAIFAEINXES, 7
R/E sort () HEEE— N RBFSERAEXHFEE, BEREREER—ITEIS
ZABYEREY (distance() REBERANTEFMAEN), MAEFRNTUETERA partial O K
fig RIX A el :

>>> pt = (4, 3)

>>> points.sort(key=partial(distance,pt))
>>> points

(@, 49, 1, 2, 6, 6), (7, 8)]

>>>

B —2, partial() BEHARMIFEMERLFAEREARBRSE, 7
W, TER—ERXEE, £H nultiprocessing RETITE —IMNERE, ABXMEH
BIBLE—MEZ— result [BEFI—NE]IE logging SEBIEIEEREY :

def output_result(result, log=None):
if log is not None:
log.debug('Got: ', result)

# A sample function

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

if __name__ == '__main__
import logging
from multiprocessing import Pool
from functools import partial

logging.basicConfig(level=logging.DEBUG)
log = logging.getLogger('test')

p = PoolQ)

p-apply_async(add, (3, 4), callback=partial (output_result, log=log))
p-close()

p.join()

=44 apply async() RMEHAKLET, BIIER partial () EFEFIIMY logging
S8, M multiprocessing WIXE—FFFfl—ENXNNXRZERRMERIFRAEEAER

*
RXo

ER—DEMUNGIF, ERTREREMERS BN, socketserver RRILEE
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SEEZ. TERMNEEM echo fRZES:

from socketserver import StreamRequestHandler, TCPServer

class EchoHandler(StreamRequestHandler):
def handle(self):
for line in self.rfile:
self .wfile.write(b'GOT:' + line)

serv = TCPServer(('', 15000), EchoHandler)
serv.serve_forever()

AT, BRiIg{RA8L EchoHandler BII— NI AR HMMECEIEN _init_ 737,
tean:

class EchoHandler(StreamRequestHandler):
# ack 1s added keyword-only argument. *args, **kwargs are
# any normal parameters supplied (which are passed on)
def __init__(self, xargs, ack, *xkwargs):
self.ack = ack
super() .__init__(*args, **kwargs)

def handle(self):
for line in self.rfile:
self.wfile.write(self.ack + line)

XAENGE, BIMATZERMAE TCPServer EHRIFILK T, BRIFHEXRE
TREFESMENTEMNER:

Exception happened during processing of request from ('127.0.0.1', 59834)
Traceback (most recent call last):

TypeError: __init__() missing 1 required keyword-only argument: 'ack'

VIBERFBREEBIEXNEIR, BRTIECY socketserver IRRFNWHEEAE
LFRMGEZI. B2, MRFEA partial ) MEERBMMIBRA—RBERS ack
SRHERYIIRLENET, a0F:

from functools import partial
serv = TCPServer(('', 15000), partial(EchoHandler, ack=b'RECEIVED:'))
serv.serve_forever()

FEXAMIFR, _init O FERH ack SREPARNELEZRER, HXMER
BR ack A—PMEFIXBFSH. XTREIXBEFSHUAAIAE 7.2 M HBAEET
BHT, EEJUBEEB—T,

RBMHE partial O BEKMAIMR, lambda RIANAESLH, tbyn, ZAIR9LA
FIF o] AR FEIXFRRIA

points.sort(key=lambda p: distance(pt, p))
p-apply_async(add, (3, 4), callback=lambda result: output_result(result,log))
serv = TCPServer(('', 15000),

lambda *args, *xkwargs: EchoHandler(*args, ack=b'RECEIVED:', *xkwargs))
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XS HEESIEFINNR, NIBLEMERBSLREEM, TR AR
WHEMMEE, XERRER partial O FIMEMNEMBRAFHNEE (LRLESKM
FEMHAE ),

0.9 7.9 KR ERIEIEIR R
9.9.1 (o]

RE—NR _init O FFEIREXT —NHENZE, ATEARE, FEFELRS
P — R

9.9.2 B RAE

RBBERAT, PICMERRABREGBNTANEERMERL, #4007, FTERAG
PREAHERERBRE MERTIRRKIKIZ] URL gzttt

from urllib.request import urlopen

class UrlTemplate:
def __init__(self, template):
self .template = template

def open(self, *xkwargs):
return urlopen(self.template.format_map(kwargs))

# Ezxample use. Download stock data from yahoo

yahoo = UrlTemplate('http://finance.yahoo.com/d/quotes.csv?s={names}&f={fields}

for line in yahoo.open(names='IBM,AAPL,FB', fields='sllclv'):
print(line.decode('utf-8'))

)

XSS ] A — R AR BRI E

def urltemplate(template):
def opener (**kwargs) :
return urlopen(template.format_map(kwargs))
return opener

# Exzample use

yahoo = urltemplate('http://finance.yahoo.com/d/quotes.csv?s={names}&f={fields}

for line in yahoo(names='IBM,AAPL,FB', fields='sllclv'):
print(line.decode('utf-8'))

D

9.9.3 i7ie

REBBRERAT, (FAE—NRHEZENERRFEEZF MR LEEMIMNIIRSREL T EE
F. tt3l, EX UrlTemplate £BIME— BB RERE MU FERRE, CAERR
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BJAE open() FiEFfER,

FEA— INHRAENEBNARBEREME—L, HEXHF, — P MHASHE—
PR, ARTERBASBE LT —IMEIIETEINIE, AEXRESMERERISHE
Boe®E XIFRE, ELt, EHNEERGTESR, opener () FREIBET template
SHME, AEETRNBARAPERE,

EAEHE R ERE 2 FEEZ L E N R HUEINENIMVIRSE2REE, EelAEEERH
A8, MG IRIVREERE— N EMS, ARBER—MEMNEEMNRENSZR,

9.10 7.10 FENIMAZSE RRIEIEEZY

9.10.1 [o)gR

(RIS P F 2B E HRKHER (LENEAAIERE. SHEAESTMER
M%), FEFEFEZILOBFRIAEIIIMNVRSE, UWEEEHNAERMERE

0.10.2 fERAR

EX— /DB EETHEHRIPL HIMER 2 R EFINEZS PRI O] 1ER A ER —5 7!
=REEFLIEEXM, BTERSMN, FAIEEXDT—NEEZEADERLBAIE
.

def apply_async(func, args, *, callback):
# Compute the result
result = func(*args)

# Invoke the callback with the result
callback(result)

SEPR £, XERRBERI AR E SRR, BiFLkiE. #HIEFMERSS, ERIXLE
HARINEBZROH, BANMXNIRAFEXRELEERBER, TEHE —NEREFE
A BRI RI £

>>> def print_result(result):
print('Got:', result)

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

>>> apply_async(add, (2, 3), callback=print_result)

Got: 5

>>> apply_async(add, ('hello', 'world'), callback=print_result)
Got: helloworld

>>>

7ESE| print result () REFUXNREZ— NS result , FEBEAHMER.
m S EEILEFR LR Eitt T ERE T IMEN T EEMNHRI B E M,
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ATILENARBARIINEBER, —MAZRER—IMMIERERRKE—INEER
., tkwd, TAXMNESREF—AIRBRINS, BXEWRE— result HHEFRTIS
0 1:

class ResultHandler:

def __init__(self):
self.sequence = 0

def handler(self, result):
self.sequence += 1
print (' [{}] Got: {}'.format(self.sequence, result))

ERXANENEHR, RECIE—NENSEA, AERERN handler O FEFIER
0 Bl RER £ :

>>> r = ResultHandler()

>>> apply_async(add, (2, 3), callback=r.handler)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=r.handler)
[2] Got: helloworld

>>>

BMAHAN, FRENENX, AIMER— I HABMRNKESE, FI:

def make_handler():
sequence = 0O
def handler(result):
nonlocal sequence
sequence += 1
print (' [{}] Got: {}'.format(sequence, result))
return handler

TEHERERARZINH—MMIF:

>>> handler = make_handler()

>>> apply_async(add, (2, 3), callback=handler)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=handler)
[2] Got: helloworld

>>>

BB RBIN—NEBRITTE, FICMERDIERTAEFNERS:

def make_handler():
sequence = 0
while True:
result = yield
sequence += 1
print (' [{}] Got: {}'.format(sequence, result))

WFhiE, REEEAER send) HEFRHEERE, WTATR:
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>>> handler = make_handler ()

>>> next(handler) # Advance to the yield

>>> apply_async(add, (2, 3), callback=handler.send)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=handler.send)
[2] Got: helloworld

>>>

9.10.3 g

ETOERPYNRAEEEMEIERLREEER, — s REREHRBNEES
REKRAITRBEF, B, ERMITHAIBLER ZEHRITIMESLIR EBEEEKXT,
INRARABILEARBOELMITS T RIF, BRGNS BRI ERFFREHERXAIR

SERT.

ELERMEZLANRBRINFEFRSER, RAIAE—NIREA (&F—40
EF3iE) EBE—NABHREREFE. AMAIVEL, AERFEEMNEERFBA—
=, ERENTURERIELRERWISE, SNEEBNRRMBRERZINTE,
EHit, REFZHROIMAEFERIIMVRSER (REBHRENFIE),

NRERAAE, (FREEIEWILEENTENIRIF, £ LEISRF, nonlocal
FRETARERE T RNWEESENERKPHEN. MRLEXINER, KBS
i,

MmER—MIMERFEA—NEEREMERTE T, ERABHFZEIER, EMHE

XEXRiH, EEREMESE, RASEM—ITREAME. #8, (ReJURBBAMIEN
LEMAFEMEM nonlocal B, XMAHNME—RSFFAENT FEM Python FAM

EEFLEEIECAIERE, HIMNER —LERMEENE D, LLMERZRIFEZIEA next O
, SAIMEARXN P REESWTIC. REWL, MELEEMAL, tLlFEL—F
REXEARBNENX (F—TRHE]).

RN AFZLERR B EZREIIENE, EBF—MER partial ) 7
NREA, ERBER partial O KR, (RAJEERZEBRE TEXMER lambda
RIATNHIE /NS

>>> apply_async(add, (2, 3), callback=lambda r: handler(r, seq))
[1] Got: 5
>>>

AJASE 7.8 INTRYLANRAI, BARIEER partial O RENSVREBREC L
SRR

9.11 7.11 RNEX[EEX %L

9.11.1 [o)8R

HIRRE (EFAERR I RBRERHER, B0 RS /NREHY Kol FaLIZF =
e IRBRERBIREANTERIEABE LEZEGR— M EENRITFI.
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9.11.2 fERAR

B (5 A RY SR AN FZ P] CAE S B R BN BXE R N R E R, A TETRUE, |’
RIFBEW TR — M RITEMITEESARRA— N EERKIIEE (2% 7.10 )

=+

T):

def apply_async(func, args, *, callback):
# Compute the result
result = func(*args)

# Invoke the callback with the result
callback(result)

BIRILBANE T TEMNNKE, EE887T —1 Async £FM—" inlined async

KIMES:

from queue import Queue
from functools import wraps

class Async:
def __init__(self, func, args):
self.func = func
self.args = args

def inlined_async(func):
@wraps (func)
def wrapper(*args):
f = func(*args)
result_queue = Queue()
result_queue.put (None)
while True:
result = result_queue.get()
try:
a = f.send(result)
apply_async(a.func, a.args, callback=result_queue.put)
except Stoplteration:
break
return wrapper

XEMUBHERAITIRER yield EERANEXEIAL R, LLU:

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

@inlined_async

def test():
r = yield Async(add, (2, 3))
print(r)
r = yield Async(add, ('hello', 'world'))
print(r)

for n in range(10):
r = yield Async(add, (n, n))

9.11. 7.11 REXEAZRL
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print(r)
print ('Goodbye')

NRIREA test O , MMRFEIEMWMTAYEL

5
helloworld

BB (

9.11.3 wtig

RNTRSESEAERMR X T EIERE. EREEFEHIRIANR,

B%, EEEFEARIEFENKER, XBEAETIHATELESERHERX
MENHRER (LbMNFENIT), STEERK, [OEREEEARASEAIELS
apply async() BREVER T HMITEIANSKIRZEE, REXMGBEAPEGESEME £
(BlIELTE. HIE2. BUHLERESE),

TENEEFESERRRREMBRYIIAITRENEMNS. BIARM, yield BIF
RfE—NEMERR T E—MEAEF, B TFRIBALEMZEN next__( 2 send) 73
EXRLENEE A EMNIT,

BREXNBE, X—/N\THZOFE inline_async() FRIMBERYP T, K#ESFH
B, BinBRSZBLBAHEMBRRBMEE yield iBA, 8—R—1, A TXHEM, W
FHIERIERHE IR T — ™ result PAGIFEEEBMA— None B, AFHIB—NEW
BE, MANGIREIHEREBEF RELEME, ERFEET 1 yield 187, AXE

—/ Async MLHIHIEZE, ARBIARKERBMNSH, FAGHTRSUHE
apply async() . #AM, EPMTEEITHRIEREHDREHEEFEA—INEEMNLIAR

£, MmERAAIIRY put O F3iERMENA,

XA, RERERIFEBRETIRRETHAT., EBEFILELRONEFHEEAT] LR
1T get O BIE, MRBBEFE, E—EL put O EHAFHRIIER. NRLEHIE,
LFEEFERFASHERNER, IPMEREFLIMZR apply async() ERBRRE
B, MREABEZEXAMITHNENR, (FRJLER multiprocessing BERIA—TF,
ERBPARFRITRSUTERE, WTAR:
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if __name__ == '__main__':
import multiprocessing
pool = multiprocessing.Pool()

apply_async = pool.apply_async

# Run the test function
test ()

KRR BRI EMMEXFN, EREREEBEANEFIRSEERE
7,

138 ZRAIERIRB R £ AL BR R E B FEMNEENE=F B EEEEE, tt
U, £ contextlib HIHY Gcontextmanager R iMfizgF{ER T — NS ABBIRIT, @I
—A yield BAKHANBEA L TXEERBMEE—E. HINEERITH Tuisted B
FHEE TIERLEURIRELEE,

9.12 7.12 hE)ABHFEXHT =
9.12.1 [o]gR

FEET RERZFTHENAE, RTFEENRIFIENRHRNIATEE,

0.12.2 fERAFE

BEBEXRHA, AENRFTENFINARHRTERE, BR, (FRAINEIRE
[B] BRI EX A EAE DR BB A E 2 8 EREMX A B Y, FIg0:

def sample():

n=20

# Closure function

def func():
print('n=', n)

# Accessor methods for n
def get_n(Q):
return n

def set _n(value):
nonlocal n
n = value

# Attach as function attridbutes
func.get_n = get_n

func.set_n = set_n

return func

TERERFGF:
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>>> f = sample()
>>> £()

n= 0

>>> f.set_n(10)
>>> £()

n= 10

>>> f.get_n()

10

>>>

9.12.3 iig

AT HRBBEMAI T, BMREZMERE—T. B, nonlocal ABARJLALL
BANRE RERENABEENE, HX, RBEEAFRINAB—MRERNHTIVE
VIR EHERABRE L, INMREAGERE (REFREEXEME),

AR BAE— B R, IEABRIEMEA, (REMEXUNZE S5 LERI A SRR
B —ANFHFIPFHREIERIAT, F90:

import sys
class Closurelnstance:
def __init__(self, locals=None):
if locals is None:
locals = sys._getframe(1l).f_locals

# Update instance dictionary with callables
self.__dict__.update((key,value) for key, value in locals.items()
if callable(value) )
# Redirect spectal methods
def __len__(self):
return self. dict_[' len ']10)

# Exzample use
def Stack():
items = []
def push(item):
items.append(item)

def pop(Q):
return items.pop()

def _len_ ():
return len(items)

return ClosureInstance()

THE—IREAFERERERUAI TIFN:

>>> s = Stack()
>>> s
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<__main__.Closurelnstance object at 0x10069ed10>
>>> s.push(10)

>>> s.push(20)

>>> g.push('Hello")
>>> len(s)

3

>>> s.popQ)

'Hello'

>>> s.pop()

20

>>> s.pop()

10

>>>

BBNE, IMBEBTERSFE—TEBENEREXERRS, FrIEIGTEX
MR E IR — N ERIMERERTLE :

~

class Stack2:
def __init__(self):
self.items = []

def push(self, item):
self.items.append(item)

def pop(self):
return self.items.pop()

def __len__(self):
return len(self.items)

R, (FRFRRMIMTHIER:

>>> from timeit import timeit

>>> # Test tnvolving closures

>>> s = Stack()

>>> timeit('s.push(1);s.pop()', 'from __main__ import s')
0.9874754269840196

>>> # Test involving a class

>>> s = Stack2()

>>> timeit('s.push(l);s.pop()', 'from __main__ import s')
1.0707052160287276

>>>

HZRER, ABNARSITERZERRE 8%, KEHEEZRE I EFEENE
tinie], ABEERERATRIREIENIMY self BE,

Raymond Hettinger ¥ FiXA4MaliligitH 7 EMEUIRBRISER R, N, RE
EETREENFTEZAMABRXEM, MEERREXLEN—IMFENBRME,
Ign, RMESHEMBR, Bt MARB[NEGFEZ N ERAR, FEMEM—LH
By TYEA BEIL —LL4FFR £ (EE9N_EME ClosureInstance FEEITRY _len ()
K. )

&ia, RATEERLEMENZFAEBIARRIERD, It AEBERTNMR—1EE
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HIEEXWE ? (S, MEBMERTAEBITERSER), REWNLL, XXMNFEHF
Il A BERBEEBR AR A—NEEBIFF,

SR LW, EERENMRABABRRNGZZEES AR, (LIEEEEER
BRI, RIFTESX, EMREFERE MR IRVLERIAHE,
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CHAPTER

TEN

FINE: E£EWR

ABEIBXEANBANLENEXNENERED, QEILNREHE LD
Python B, HHAHAMMEMA, RMBRA, BF NEFEEUREANLITE
:_Eto

Contents:

10.1 8.1 TN RNFREER
10.1.1 [o)&n

(RACN B REFIRVITENR E R, IEEMERANEE,

10.1.2 fRRAR

BT —NMNLHMEFERFBRER, JEHEXERN _str__O M _repr__ O Hi%x,
i

class Pair:
def __init__(self, x, y):
self.x = x
self.y =y

def __repr__(self):
return 'Pair({0.x!r}, {0.y!r})'.format(self)

def __str__(self):
return '({0.x!s}, {0.y!s})'.format(self)

_repr__ () FAERE—NEAMRBRREZN, BEERARERMHEINEA, R
B reprO BMEREIXANFAH, RBEMNEAREABRESRERNER —HFHN,
_str_ O FEREAEBRA—DFAE, A strO = print ) BRZWHIDHFA
R, LEal:

231
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>>> p = Pair(3, 4)
>>> p
Pair(3, 4) #
>>> print(p)
(3, 4) # __str__() output
>>>

repr__() output

BAEX BT ER T ERDVEHNHRERERTENFFRRIAEN, FalRiH,
lr FRTVERBIEIRELHER _repr O RABEIAR _str__O . {RE]LARIERIZE
RANEMA T

>>> p = Pair(3, 4)

>>> print('p is {0!r}'.format(p))
p is Pair(3, 4)

>>> print('p is {0}'.format(p))

p is (3, 4)

>>>

10.1.3 ifie

BEX _repr O #l _str_O @ERREFIIR, FAAnEaeECIEINFISOELD,
fign, IMRMNNIRAZTENaL S ESEEEANKA, BAEFRSERISLOIEMFA
5B8RNER.

_repr__ () EMPIXAEFHFEREMEREEIL eval (repr(x)) == x BE, WR
SLERNBEXMETFM, MIZEIBE—NMNBRNNARR, FER < f > FiEk, tbi:

>>> f = open('file.dat')

>>> f

<_io.TextIOWrapper name='file.dat' mode='r' encoding='UTF-8'>
>>>

R _str_ O RBWEX, BLMRER _repr O KRB,

LERY format ) 73/AMERE LEREE, MIVELAE {0.x} MNMEE 1 M2
2 x B, B, £ TERRET, 0 KR LEENME self £5:

def __repr__(self):
return 'Pair({0.x!r}, {0.y!r})'.format(self)

ERXMLIMB—NENR, (RERTCAER 7 IRFF, MG TmiXHE:

def __repr__(self):
return 'Pair(/r, )" % (self.x, self.y)
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10.2 8.2 HE X FRFERAIIEINL
10.2.1 [o)ER

(RIEE format O RV FHFHETTEES —MITREFHEE XL,

10.2.2 fBRAER

ATEEXFFEMBAE, BIFRERLEEX format__() 7k, FIU0:

_formats = {

'ymd' : '{d.year}-{d.month}-{d.day}"',
'mdy' : '{d.month}/{d.day}/{d.year}',
"dmy' : '{d.day}/{d.month}/{d.year}'
}

class Date:
def __init__(self, year, month, day):
self.year = year
self .month = month
self.day = day

def __format__(self, code):
if code == '':
code = 'ymd'
fmt = _formats[code]
return fmt.format(d=self)

HLTE Date ZRHVSEAIRICASZ A TVILIRIE T, SR FHEX4:

>>> d = Date(2012, 12, 21)

>>> format(d)

'2012-12-21"

>>> format(d, 'mdy')

'12/21/2012"

>>> 'The date is {:ymd}'.format(d)
'"The date is 2012-12-21"

>>> 'The date is {:mdy}'.format(d)
'The date is 12/21/2012'

>>>

10.2.3 g

_format__() 737545 Python MIFFHBIVLINEERH T — M7, XBEFEEE
BB IVCRBIENT TETEHEXBCRE, Flt, BV CREIUZEME.
g0, 2ETHERE datetime HRAKICH:
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>>> from datetime import date

>>> d = date(2012, 12, 21)

>>> format (d)

'2012-12-21"

>>> format(d,'%A, %B /d, %Y')

'Friday, December 21, 2012'

>>> 'The end is {:/d %b %Y}. Goodbye'.format(d)
'The end is 21 Dec 2012. Goodbye'

>>>

WFREXRBEMBIVEE —EIRNENLNE. FIBASE string RIRHE 151HA,

10.3 8.3 1LY HRZH L TFXEEX

10.3.1 o3

(RABILARBVNT RS2 H5 E FCER N (with 1BR),

10.3.2 fRRAER

ATUE—DINRES with iBA), FEESLW _enter O M _exit O FHiEk, I
wmn, EBEIMTH—1NE, SEARNCIE—NEERE:

from socket import socket, AF_INET, SOCK_STREAM

class LazyConnection:
def __init__(self, address, family=AF_INET, type=SOCK_STREAM):
self.address = address
self.family = family
self.type = type
self.sock = None

def __enter (self):
if self.sock is not None:
raise RuntimeError('Already connected')
self.sock = socket(self.family, self.type)
self.sock.connect(self.address)
return self.sock

def __exit__(self, exc_ty, exc_val, tb):
self.sock.close()
self.sock = None

BENMNEMRBIFSETERR T — 1MWK EE, ERVIBECHREHRARSMERE
& (LM EHEBRIN —MNER). EENESNFMXFAZER vith BAIBETHREY,
n:
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from functools import partial

conn = LazyConnection(('www.python.org', 80))

# Connection closed

with conn as s:
# conn.__enter__ () exzecutes: connection open
s.send(b'GET /index.html HTTP/1.0\r\n')
s.send(b'Host: www.python.org\r\n')
s.send(b'\r\n')
resp = b''.join(iter(partial(s.recv, 8192), b''))
# conn._ _exit_ () executes: commection closed

10.3.3 itie

w5 L T NEERNEZRIERMFINBINE vith IBARPHRIT, S with
BRIREHR, IR _enter O FiAHMA, BREMNE (MREMNE) SWEWES
as FEIANEZE, AfF, vith BRREEHIRBABEMNT. &RE, —exit__O FiEHRM
ZHITEETLE,

AE with RIBRPEE2, LEAMNEGFIREBSNITE, MERBRPLRETRE
BHE—HN, B3XE, _exit__ O AFENE=ASHEESTRELRR, 5’%"15%5_}?55
SE (MRBEMIE), _exit. O HFEEBCATEEINBAINMNREER, EZE
FIRE]— None 1B, SR _exit () iR[E] True , MBLRESIWES, mﬁ%ﬁ/é\%ﬁ
BERE—M, with iE’EUEEE’\JEf%éIﬂ?@EIET%"?MTO

EE—NHTeE S LazyConnectlon EARFSA wvith IBRAIRBREFEHE
¥, BEEA, EENEXP—RRERETF— /|\ socket ¥, WNRIETFEFERA— socket
FIRHEN ESFEH with 1?:.5’7, E'TL—,:\FE— FB7T. NEFETURTFEXFERT L
TH B SEE SR 2R 4 o] @3 :

from socket import socket, AF_INET, SOCK_STREAM

class LazyConnection:
def __init__(self, address, family=AF_INET, type=SOCK_STREAM):
self.address = address
self.family = family
self.type = type
self.connections = []

def __enter__(self):
sock = socket(self.family, self.type)
sock.connect (self.address)
self.connections.append(sock)
return sock

def __exit__(self, exc_ty, exc_val, tb):
self.connections.pop().close()

# Example use
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from functools import partial

conn = LazyConnection(('www.python.org', 80))
with conn as si:
pass
with conn as s2:
pass
# s1 and s2 are independent sockets

EEZ/NRAH, LazyConnection EAJAWBEMER MERTII . £#R&B, —1
IRWARME— Mk, BIR _enter O FEMITHIHE, EEHICIE—HAVER
HREMAZKRER, _exit O HFERENMEZPBEHER—MEREAXAE, X
BHMEREIER, NMIERAFIREMR vith BRIGES/MERE, M LEETRHN
A,

EFEEE-LEHIRILNXEH. MEERMBNREIMETR, AL TXEERE
REBR, XEFFEN—NEBRER NI F X FNEBRBRIZFHIIE
Wiz1T. B30, WMRIFBERT —18, MLARBABRRZERRTE, BT
EE, EIEKI _enter O M _exit__O) FFiEFER vith BRI AREZAER
LR, FR _exit_ (O FHiFF]MLREFELZILET,

£ contextmanager fRIRAE—MIEN L TXEIEAZRERER, 7ISE 9.22 /M5,
EE 12.6 NHHEE I ERTRAEFHEIEL EHELRR,

10.4 8.4 QIBRENRNLERFLE

10.4.1 [o)3R

MIEFZCIEKRE (FIe LB A) MR, SRERRKNIAE.

10.4.2 BRRAER

WFEERRARIMEBEIRIBIEEMIIEMS, ReJEEAEERN _slots_ B
MERIRARTR D SKAIRT SBIATF, EEal:

class Date:
__slots__ = ['year', 'month', 'day']
def __init__(self, year, month, day):
self.year = year
self .month = month
self.day = day

SHIRENX _slots__ J&, Python Mz AEAIER—MEMNZRIIRLRR, KOS
HE—MRONHBERNWEEREE, MARIEBIEFEN —NFH, XRTHN
FIRMREM, £ _slots_ RIIHAIEMRENIEIRGTR X MUARIEE /MR L, (£
A slots =M AEFRI G IR AN EBLLARMFHIEML T, REEFERE slots__
RE X HFBLEEMER.
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10.4.3 i

R slots R HENAFIREFERMENGEMERIEER, N, —iRKiH, £EA
ANAFEEMNRBREFHEE—ATEPERS, ATHE—IEMINR, BRIREAR
R slots E#EfFfiE— 1 Date 3L, £ 64 Y Python EEZESHA 428 F1, MR
EAT slots, AFEATEER 156 F75, MREFTPEEZRFIBRENHESHA,
BLZXNFREER KB/ NRTFERE T,

RE sots BLEE—AMREANEY, RSNERTEEHD K EHERSE,
Python MRZHHHEHTEENETFFHNTA, B, EXT slots FHXRE
SR EEAENT, NBHR, ASBIERT, MEZRETRLS S ERE
MRTERIBEMIE EE X slots (LLUERFRBS BTN XML EA LA R),

£F slots H—MEIER EEETMEH— 5% TR R LA P4 THIE
SO, REMA sots SJLUATIXHMBR, BEXMHARENNE, _slots_
FZMEARIEN N HNERIETE,

10.5 8.5 EXHIFIREMNR

10.5.1 [o)EH

(RABITREMTEL LEE) “FAE" IR, BER Python IESHRBVIEIEH,

10.5.2 fERAER

Python #FRAEMREESHEZHRIE, MEETL BB —ENEMENTG A
BHARAZINMNR, F—IHEREFANREFRE FLNBFENIZZRNERE
. teun:

class A:

def __init__(self):
self._internal = 0 # An internal attribute
self .public = 1 # A public atiridbute

def public_method(self):
o
A public method
rr

pass

def _internal_method(self):
pass

Python H#AZEMMEIEZIALEARERRAM. ERMRMIAMSERLRIFHI, 7]
RESHAESEMNE, RNEEEIRE, EATIEAFXNIERFERTERZT
RIRLRIRE. B9, MRFBEIEMERBZ AR T IEA L (EEd socket), FEM
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NI, FEMRY, EREFIREEEI sys. getframe () TEERARIRHEFLEINE /N
LT,

AR BERBRIERTE X FERAMAN T X% () FkHIas&. tLul:

class B:
def __init__(self):
self.__private = 0

def __private_method(self):
pass

def public_method(self):
pass
self.__private_method()

FERANTXEZABEERIA0BMEMEMA, bW, FEaIEAZE B A, FAB
BHESWARNEFR N B_private Fl B_private method , XBHR{RP]RER o] i XM
ERANENRETA, EXRMESER—IMEHE TR REL EHEEZMN, tLul:
class C(B):

def __init__(self):
super () .__init__Q)

self.__private = 1 # Does not override B.__private

# Does mot override B.__private_method()
def __private_method(self):
pass

XEB, FABBF _private M _private method E B H C_private
_C_private method , XNMRRE B FHBMETENER,

10.5.3 i1

FHRIEMMAENRIGAE (B TUNEMNTXI%) RasBFAEEM, Al
AFAR T BRMAMANEFE ? KSUME, MM ZILMRIIERHLBZMCAR TR
X, B2, MIRFRBRMIRBIPIREFE, AEBERSBEMENZEFEPRE
R, MAAEEERAWTIIETTE.

EE—REIENE, BIRFEXHN—NMEENENMREXBF AR, XAHRA]
PAER B R XA R, HI1a0:

‘lambda_ = 2.0 # Tratling _ to avoid clash with lambda keyword ‘

XERNHANMERRE T ULNANRERRER 2 RMENERYE ERARETX
LRIRMBERNZN THIEGBARMAZEAXNEMERIAEN), BTERAR TR
[543 ] ARBIRIX 48] &L,
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10.6 8.6 RIEREEREM

10.6.1 [o]gR
{RIBLA AL attribute HEINBRIA G SIEIZ NN E AL IRIBEE, LLUIKARES

A=A TR

S EiAMEIE,

10.6.2 fRRAXR

BEXENBMN—MERETTEREEEX— property, I3, FEBIEE
X7 =" property, BN —NEHREBEMEREEE:

class Person:
def __init__(self, first_name):
self.first_name = first_name

# Getter function

@property

def first name(self):
return self._first_name

# Setter function
@first_name.setter
def first_name(self, value):
if not isinstance(value, str):
raise TypeError('Expected a string')
self._first_name = value

# Deleter function (optional)
@first_name.deleter
def first_name(self):
raise AttributeError("Can't delete attribute")

EFRRBRE=ZEXBENEGE, I=NRFENRBFEOLIN—H#, F— 1 NHER—
A getter R, EIES first name L A—NEM., HFNHIEL first name B
MERINT setter Tl deleter R, HEBIANER BT first name BHWEIEST,
EEBIANEIMEE ofirst name.setter # @first name.deleter A BEHE X,

property B — N RBIFMEREEF LFIREIBEY attribute ;2T 4, BRiAlRITE
RIHMESBofl& getter . setter M deleter F3i%, FIUl:

>>> a = Person('Guido')
>>> a.first_name # Calls the getter
'Guido'
>>> a.first_name = 42 # Calls the setter
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "prop.py", line 14, in first_name
raise TypeError('Expected a string')
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TypeError: Expected a string
>>> del a.first_name
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: can"t delete attribute
>>>

ESKIL—/ property HIBHR, KEHIE (WMREMIE) MAFTEFHEEE N A,
FE, 7 get 0 set &R, FEBRN first name BIYEEMIRIE, Xt ESLFREIUGER
FHth s, B, (Relgeirfmnft4 init_ () FERIRE T self.first name (M
2 self. first name , EXNMIFH, FHAIEIE— property WEIMEREIRE
attribute FIRHRHITICE, AL, (ReJEEBEVIBRANREDR#HITXMLRNE, 8
iR E self.first name , BENAM setter Aik, XN ZEASFITSHNIKE,
BNFLREREIAD] self. first name T,

L BEE B TFERY get 0 set F5iEEM _EE X property, f5140:

class Person:
def __init__(self, first_name):
self.set_first_name(first_name)

# Getter function
def get_first_name(self):
return self._first_name

# Setter function
def set_first_name(self, value):
if not isinstance(value, str):
raise TypeError('Expected a string')
self. _first_name = value

# Deleter function (optional)
def del_first_name(self):
raise AttributeError("Can't delete attribute")

# Make a property from existing get/set methods
name = property(get_first_name, set_first_name, del_first_name)

10.6.3 it

— 4 property BMHESLMR—RIEXBER ENES. WRFEZEEFHE
property BIZE, FAE &M property B R fget, fset F fdel BHEFMEBELXBEENEES
5. Lbal:

>>> Person.first_name.fget
<function Person.first_name at 0x1006a60e0>
>>> Person.first_name.fset
<function Person.first_name at 0x1006a6170>
>>> Person.first_name.fdel
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<function Person.first_name at 0x1006a62e0>
>>>

BEXRE, RASEEEUAR fget 2E fset, BNI1REAI property IR {R BTN
Hah A,

REGHFHEEEI attribute HITEMMENIMVIRIEFIBHR A N 1ZEBZE property,
BEER—LNEMRHIZIES (Lb0 Java) [IREVFZF 5EIARER B 1A 0] &8 M 1% 81T
getter F setter, FTCAMBAITTIAANKBNIZEG FTEHXFE:

class Person:
def __init__(self, first_name):
self.first_name = first_name

@property
def first name(self):
return self._first_name

@first_name.setter
def first_name(self, value):
self. first_name = value

AREEXMGEMEMEMEMIMEIERN property, B, ESILRIREBLER
R, HETXSXEHFIEE, HRX, EXESILFHEFRGTEXRTERS, BRE, X
MRt FHEE T REMTL, 153 IFIRAGEEL LB attribute 5B IDE I
AR ZAERVEHER, (RPN EZEAM — property MR X ZIERINIE, E iAo
attribute BICHEE R RIFEM,

Properties i@ —ME XIMNBITTE attribute B9757%, XFHERR attributes FHFAES
HSCPRETEfiE, MERTEEZNAMRITELR, LEi:

import math
class Circle:
def __init (self, radius):
self.radius = radius

@property
def area(self):
return math.pi * self.radius *x* 2

@property
def diameter(self):
return self.radius ** 2

Q@property
def perimeter(self):
return 2 * math.pi * self.radius

EXE, FAVLEIFER properties, FABMNIALZEORKE—ER, WHRE B
2. BKM@ERIAREREILEMEILE, FMEVRIEELN attribute 8 — /), AR
RNZHEMENE, BLMBERBAESERTEEMRISOFMAEER, TARAKERN
SHIE
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>>> ¢ = Circle(4.0)

>>> c.radius

4.0

>>> c.area # Notice lack of ()
50.26548245743669

>>> c.perimeter # Notice lack of ()
25.132741228718345

>>>

RE properties BLASCIRATERImIZiZ O, BELEMRFERSEEIZFER getter
0 setter RIEY, 1U0:

>>> p = Person('Guido')

>>> p.get_first_name()
'Guido'

>>> p.set_first_name('Larry')
>>>

EXMIEAMEIEE AR Python KIBKREME — M REEM T ERMIIERF
., flan, BEIEER—1 Python K/ERDD)\EU MEFEEIFERANARESHRA
GZh, IMIBERLT, BEEER get/set Aik (HBAERA) MAR property IFEE
BERE,

RE—R, TEGTAEXHEEBEAEES LA property ENX

class Person:
def __init__(self, first_name, last_name):
self .first_name = first_name
self.last_name = last_name

@property
def first_name(self):
return self._first_name

@first_name.setter
def first_name(self, value):
if not isinstance(value, str):
raise TypeError('Expected a string')
self._first_name = value

# Repeated property code, but for a different name (bad!)
Q@property
def last_name(self):

return self._last_name

@last_name.setter
def last_name(self, value):
if not isinstance(value, str):
raise TypeError('Expected a string')
self._last_name = value

ESENESSHER. ZLENAMENER, FERR, BIERAXRIGINEE,
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BRSMEFWHGERTREFNSER, INUSE 8.9 # 9.21 I\TTHIRE,

10.7 8.7 HAXRERZE
10.7.1 [o)&n

MEAEFRPIRARKENENEERESNGE

10.7.2 fRRAER

ATIEARSE (82) B—1NF37%, BJLAER super O REY, LLUM:

class A:
def spam(self):
print('A.spam')

class B(A):
def spam(self):
print ('B.spam')
super() .spam() # Call parent spam()

super ) BB —PNEINAZERE init__ O FEPBERREREMIYIBRILT

class A:
def __init__(self):
self.x =0
class B(A):

def __init__(self):
super () . __init__Q
self.y = 1

super O BIBIIN—NERAELIMERESE Python F55FFEMNRBEHR, tLI:

class Proxy:
def __init__(self, obj):
self._obj = obj

# Delegate attribute lookup to internal obj
def __getattr__(self, name):
return getattr(self._obj, name)

# Delegate attribute assignment
def __setattr__(self, name, value):
if name.startswith('_'):
super () .__setattr__(name, value) # Call original __setattr _
else:
setattr(self._obj, name, value)
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FELEREA, _setattr_ () UEXMEE—INBENE, NREEITEHRBUTR
g () 73k, FLBE super O VARERIAH _setattr__ () , BNEEMEIRGREBAINK
IR self. obj ZXIE, XBELEFERER, AANMELSEEXWERENLENR
K, super ) NARTUABKEITE,

10.7.3 Tig

KPR £, REWFE Python RUNMAIIERAER super O BBERMZEL, (REH
BREEING TEXFERIBRAREN—NTTE:

class Base:
def __init__(self):
print('Base.__init__"')

class A(Base):
def __init__(self):
Base. _init__(self)
print('A.__init__"')

REWNTREAANEMS X AWML 4R, BREESEREDRESAREIY
PMATESERESENRIELE, thil, BEWMFHIRER:

class Base:
def __init__(self):
print('Base.__init__")

class A(Base):
def __init__(self):
Base.__init__(self)
print('A.__init__"')

class B(Base):
def __init__(self):
Base.__init__(self)
print('B.__init__"')

class C(A,B):
def __init__(self):
A. init__(self)
B.__init__(self)
print('C.__init__")

MRFBITXERNBIE A Base. _init__ () #WIFAHX, WTFAR:

>>> ¢ = CO
Base.__init__
A. dinit__
Base.__init__
B.__init__
C.__init__
>>>
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B]BEMIURIAFT Base. _init_ () &t 4F4t, BEERMEAARR, B»—FH@E, R
Y:Eﬁ’ﬁgq:'?ﬁéﬁﬂﬁﬁﬁ super() , FERMETET:

class Base:
def __init__(self):
print('Base.__init__")

class A(Base):
def __init__(self):
super () . __init__Q
print('A.__init__"')

class B(Base):
def __init__(self):
super () .__init__Q)
print('B.__init__"')

class C(A,B):
def __init__(self):
super() .__init__() # Only one call to super() here
print('C.__init__")

BITENMRAGE, (FEEIMEN init__ O HERSWAR—IXT:

>>> ¢ = C()
Base.__init__

B._ _init__
A.__init__
C.__init__
>>>

ATFBFENRE, BNFZRESMEIERET Python SUFISLIIRMRRT, IR
EXHIE—1, Python RTHEH—NATBKIFAEREMIIF (MRO) 7R, X4 MRO
JIRMB—NERIAMEERNEMEINFR, Fa0:

>>> C.__mro__

(<class '__main__.C'>, <class '__main__.A'>, <class '__main__.B'>,
<class '__main__.Base'>, <class 'object'>)
>>>

AT RILERK, Python RF MRO JIRENEREFRERER, BRIKREIE—
MLEEX BRI 9 LE,

A MRO SURMMERIET 1 C3 SICEERTIN, RVAERL
AN EE, TR RIS HAERLEN MRO JIRHEENT =580

o TERBFETREWKE
. 943&%%1‘&?&?1(]&5‘]%43E"JIIIEF%EZHE
o MEWF—NEREFERNEEERE, BEF-IHRE

EXWR, RETEE E’JE‘KE MRO FIRFHIEIAFRILFREXEELERRRZT
?ﬁ XO
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S{R{EF super ) KBS, Python K7 MRO JIR EHAEERT—1E, REF
NEEXNFAER—EA super O ARIFAE—RX, BLARFRZRELSIBRTEAN
MRO %z, 8N NAEERSWIAA—R. SHRATLAEEZNMIFRIEAR AR
X Base._init__() RIRE,

super ) BASAERNMHREAT—EEERENLE MRO T — M EERL
%, (REEAMA—MOEERRXLXNETERE, A, BEMTXNL:

class A:
def spam(self):
print('A.spam')
super () .spam()

RPN EEERERAXN RS HE:

>>> a = AQ)
>>> a.spam()
A.spam
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 4, in spam
AttributeError: 'super' object has no attribute 'spam'
>>>

BR, MR FERASHRNWEEEIREMN A4

>>> class B:
def spam(self):
print('B.spam')

>>> class C(A,B):
pass

>>> ¢ = C(O)

>>> c.spamn()

A.spam

B.spam
>>>

fRETABRNTERE A FfEA super O .spam() KPR EIARARIZRE A EXLXRME
B HfY spam() F3iE., A% C Y MRO JIRFFIUNTE@RER T :

>>> C.__mro__

(<class '__main__.C'>, <class '__main__.A'>, <class '__main__.B'>,
<class 'object'>)
>>>

EE SGRANEMIHEIZAEER super O RIRZIEN., FIASE 8.13 # 8.18 /©3,

SR, BT super O FIEERARAARMMBENTE, MNZERE—LERARN., &
7, WMREAREATAEHERERFNHEARBRAIRENSYER (LLWERNSHED
HHSWEN), XHEURIR super O IHA—NMEERREZHERAZEE. HIX,
RFBRRINEMNERRMR TIXANTGENSEN, XHFMIEE MRO FENEHRESE ]
B RN RENTTIE,
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£ Python #XAIYTF super O RIERABRHERSIKR— LSRN, REWL, MR-
IR BYiE, 1IJ\FI9'7_{IJ\H_¥EKH¢'1§FH E., Raymond Hettinger ALtE T —RIEF L
FIXE “Python’ s super() Considered Super!” , B KERFIFEFAIERT A
2\ super () BWRIFHY,

10.8 8.8 F3EHY B property

10.8.1 |o)5R

EFERP, FEEYT REXERERR property HILIEE,

10.8.2 fRRAER

ZEWTHIRIE, EEXT — property:

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

# Getter function

@property

def name(self):
return self._name

# Setter function
Oname.setter
def name(self, value):
if not isinstance(value, str):
raise TypeError('Expected a string')
self. name = value

# Deleter function
Oname.deleter
def name(self):
raise AttributeError("Can't delete attribute")

TER—INREGIZE, EHREEB Person F BT name EIHERIINEE

class SubPerson(Person) :
Q@property
def name(self):
print('Getting name')
return super() .name

Oname.setter
def name(self, value):
print('Setting name to', value)
super (SubPerson, SubPerson).name.__set__(self, value)
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Oname.deleter
def name(self):
print('Deleting name')
super (SubPerson, SubPerson).name.__delete__(self)

B RERXHE:

>>> s = SubPerson('Guido')

Setting name to Guido

>>> s.name

Getting name

'Guido'

>>> s.name = 'Larry'

Setting name to Larry

>>> s.name = 42

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 16, in name

raise TypeError('Expected a string')
TypeError: Expected a string
>>>

IR REH R property IR —17%, BARIMETEXES:

class SubPerson(Person):
QPerson.name.getter
def name(self):
print ('Getting name')
return super() .name

&, RREIBI setter 1%, MXLE:

class SubPerson(Person):
OPerson.name.setter
def name(self, value):
print('Setting name to', value)
super (SubPerson, SubPerson).name.__set__(self, value)

10.8.3 it

TEFEPRT B— property FIRERSIERZSASEREMEM, EFH—4 property
HILZ getter, setter # deleter HIEMNES, MARENAE. B, BRTRE
— property HIEHE, (IRBEREMREEEEMEXFMENHEER IR RENEA

%_/\

o

EE—ABITH, BN poperty HABREFEL EE—PFET,
EAT superO) RIPAREHIELI, 7 setter REF P {ER super(SubPerson,
SubPerson) .name._set__(self, value) FIIBRAIREBEN. I TERLEZFIENX
B setter F5iE, BEIGITFINEBLE ZBIE X name BHR _set__ O FHix, AT,
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FEXNGEZNE—ERRERALRTEMAREMNTERIAINE, XtBE DT AHEA]
Z(#FF super (SubPerson, SubPerson) HIEREEA,

MRMRRIABEEXER—NGiE, BREMA Qproperty KEZAWBHY, LI, TE
HIE R A TIE:

class SubPerson(Person) :
@property # Doesn't work
def name(self):
print('Getting name')
return super() .name

MRIFNEBITRKRIN sctter ERFNENHEKT :

>>> s = SubPerson('Guido')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 5, in __init__
self .name = name
AttributeError: can't set attribute
>>>

{RRZAR Z BT IS R BR A EXRT -

class SubPerson(Person):
Q@Person.getter
def name(self):
print('Getting name')
return super() .name

X45JG, property ZBIBZEX TR AZWEBIIR, M getter BRBIRE IR,
ARIBEMEERBIENTIFT :

>>> s = SubPerson('Guido')

>>> s.name

Getting name

'Guido'

>>> s.name = 'Larry'

>>> s.name

Getting name

'Larry’

>>> s.name = 42

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 16, in name

raise TypeError('Expected a string')
TypeError: Expected a string
>>>

EXMIRNNBRARAR, B EEREMNBRENANEZEREHRDLH
Person 7:% MRMAAFER KM ANELE X T property, BIRREEBEILEF
E X8 property F{ER super ) FAFIEHINEZ B L5 51 HEAISSIL,
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BEEEMRE LEERNE —MRARE I ARART B— M Eides (% 8.9 /M1
MNBEZINHNA). e

# A descriptor
class String:
def __init__(self, name):
self .name = name

def __get__(self, instance, cls):
if instance is None:
return self
return instance._ _dict__[self.name]

def __set__(self, instance, value):
if not isinstance(value, str):
raise TypeError('Expected a string')

instance.__dict__[self.name] = value

# A class with a descriptor
class Person:
name = String('name')

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

# Extending a descriptor with a property
class SubPerson(Person) :
@property
def name(self):
print ('Getting name')
return super() .name

Oname.setter
def name(self, value):
print('Setting name to', value)
super (SubPerson, SubPerson).name.__set__(self, value)

Oname.deleter
def name(self):
print('Deleting name')
super (SubPerson, SubPerson).name.__delete__(self)

H‘FEE’J/I,._.\E’JIE, ZRIXEBEY, RNIZE &M FEN setter # deleter HiFH
LREERN, XBERNWERAAREHER, BT Python BY issue T1H WRER—
A bug, ij’(‘,ﬁ/\ﬁ FI53RAY Python WRARHIL— N EINEENGIE,
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10.9 8.9 GIEFHVELTSLHIB1E
10.9.1 [9)§R

(RIS EIE—/MTIRE — LB DRI SEAIE ISR, LLANREIRE,

10.9.2 BRAR

NRFBEIE— N2 HEISKAIENE, JBLEY —MERREMEANRE X ENID
g, FEER—MMIF:

# Descriptor attribute for an integer type-checked attridbute
class Integer:
def __init__(self, name):
self .name = name

def __get__(self, instance, cls):
if instance is None:
return self
else:
return instance.__dict__[self.name]

def __set_ (self, instance, value):
if not isinstance(value, int):
raise TypeError('Expected an int')

instance.__dict__[self.name] = value

def __delete__(self, instance):
del instance._ _dict__[self.name]

—NMERBR — DRI T =MDV BE A RHEIE (get, set, delete) E’J %, 77l
A _get__O . _set__() F _delete__ () X=/MFERIAIE, 5“5“7’5&1& AN
fERBAN, ZEHENIIRIESLEIRKZEFE,

ATER—MEREE, TN ERBFBOILOFPERBMNE —MERREXH, Fl

class Point:
Integer('x')
y = Integer('y')

e
I

def __init__(self, x, y):
self.x = x
self.y =y

SRS, FIBNHEIAREEM (bl x 3 yv) BIARIES#H _get__ O . _set__O
M _delete_ () FiEEIKE], Hlu0:
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>>> p = Point (2, 3)

>>> p.x # Calls Point.z.__get__ (p,Point)

2

>>> p.y = 5 # Calls Point.y.__set__(p, 5)

>>> p.x = 2.3 # Calls Point.z.__set__(p, 2.3)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "descrip.py", line 12, in __set

raise TypeError('Expected an int')

TypeError: Expected an int
>>>

fERBA, HABNE—NAESEI—MREA, R TERMEKRE, BN
FRVESCAIRERIFEE (__dict_BH), HEIRZEM self.name BMHTFAE T ELHIFEP
#ILPREREI key,

10.9.3 ifie

IR BE o] SEI AN EB 5 Python EYFHPMWKEE L, B oclassmethod .
@staticmethod . Qproperty , EZERE _slots__ fHi%,

BT E X —MEdes, R TMT‘TE‘EFT@&VIDE’J?WUT“VF (get, set, delete), FH
AIZRLEENXENNTH, IR—1MEXKNIE, BETERUUSIIMESSRINGE,
#EE&%@%%Z&EWE” ':PE’JEuIﬂZ—

AR —MERERI S REREERLIREN, MAEABILOIRRE
X, EE, FEREETELIIFR:

# Does NOT work
class Point:
def __init__(self, x, y):

self.x = Integer('x') # No! Must be a class variable
self.y = Integer('y"')

self.x = x

self.y =y

ERf, _get O FHERMERLLBLEZEZERES:

# Descriptor attribute for an integer type-checked attridbute
class Integer:

def __get__(self, instance, cls):
if instance is None:
return self
else:
return instance.__dict__[self.name]

_get_ O BEEEREFNMERNRALETFLATEMNRTEMNARE, WR—IMER
SEM UM — N RTEFRIFE], B4 instance SEIHIZ B AL None ., XMIBEB AT, &
AT E RMREXMAREBAZER] (REMRIER]URINEMBE E XIEE). fI
i
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>>> p = Point(2,3)

>>> p.x # Calls Point.z.__get__(p, Point)

2

>>> Point.x # Calls Point.z.__get__ (None, Point)
<__main__.Integer object at 0x100671890>

>>>

1A 258 E R AP L fE A BRI S ST R KB ZR AR — M, HE‘JI:AI]E’J{EFH
H_I%EZBM@?"EEO #2407, TER—EESKMETHRENNG, FPRE—

2218

# Descriptor for a type-checked attridbute
class Typed:
def __init__(self, name, expected_type):
self .name = name
self.expected_type = expected_type
def __get__(self, instance, cls):
if instance is None:
return self
else:
return instance._ _dict__[self.name]

def __set__(self, instance, value):
if not isinstance(value, self.expected_type):
raise TypeError('Expected ' + str(self.expected_type))
instance.__dict__[self.name] = value
def __delete__(self, instance):

del instance._ _dict__[self.name]

# Class decorator that applies it to selected attridbutes
def typeassert (*xkwargs):
def decorate(cls):
for name, expected_type in kwargs.items(Q):
# Attach a Typed descriptor to the class
setattr(cls, name, Typed(name, expected_type))
return cls
return decorate

# Exzample use
Qtypeassert(name=str, shares=int, price=float)
class Stock:
def __init__(self, name, shares, price):
self .name = name
self.shares = shares
self .price = price

RRZHELN—RE, IRMMARBERHBEEXEN LB BEMIRIFERAR
REB#AET, L*FF 155 TR 8.6 NETAK property RAZENEZ, H1EF
qﬂﬁfﬁyiﬁﬁﬂﬁ’]ﬁﬂlﬁ} WBEFMBREAT (CCAMRBEMRNBINRS 75 (ER AR
RHMINERE R N —PNREERYE),
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10.10 8.10 {FALIEITHEEM

10.10.1 |9)5%

R — DN RIZEME XM — property, FAEHREBRINREAZTELER, B

=—B#®%inklfE, RAEEREWREFER, FTABRKBETE,

10.10.2 fRRFE

EX—NMEREMN—MENHERETER —MEh

class lazyproperty:
def __init__(self, func):
self.func = func

def __get__(self, instance, cls):
if instance is None:
return self
else:
value = self.func(instance)

setattr(instance, self.func. name_ _, value)

return value

MEEG TEIFE—EPERE:

import math

class Circle:
def __init (self, radius):
self.radius = radius

Q@lazyproperty
def area(self):
print ('Computing area')
return math.pi * self.radius *x* 2

Q@lazyproperty

def perimeter(self):
print('Computing perimeter')
return 2 * math.pi * self.radius

THE I REWEHERENER:

>>> ¢ = Circle(4.0)
>>> c.radius

4.0

>>> c.area
Computing area
50.26548245743669
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>>> c.area
50.26548245743669
>>> c.perimeter
Computing perimeter
25.132741228718345
>>> c.perimeter
25.132741228718345
>>>

FHRMBRIRRZIMIBE Computing area F Computing perimeter {X{XHIL—

10.10.3 +1ig

RESEHR, ME—NMERHTEEMNEEZEMNE N TRAMEE, I, FeJbAE%
1‘I'%Jz¢bl=ri1ﬁ FRAFMREMFZEA]. X BERET SRR ARSI ERRE,
AR EREIT AR SHWEV S TV ER R R — MR RIA R X IR AT,

J—.Eﬂl]?:l_:ﬁﬁﬂd\'ﬂ (40 8.9 /\FY) FifRIBRAE, H— MR SBIHMN—DNERE XY,
BRIALEHERER _get O . ,,set,,() M _delete O AEMS#EM AL, T
MR—NMERBXNERENT —N _get__ (O HIEMIE, bttL%Eﬁﬂﬁ%EEE’JﬁBEO
Y, /\ﬁé%ﬁlﬁl'ﬂ}:E*r:‘—mffﬂ:m%ﬂﬂq:'ﬂ‘f _get_ O FiEASHEMA,

lazyproperty RAMAX—=, A __get_ O FEEXLAIPFEITELRNE, X
NLBERERNBEFIEAER property, XHEF—XEK, ,n%ﬁ%&ﬁﬁﬁrﬂﬁu;@m#
BUEHMAREBETEXA property 7o fREJURIAERARIBIFRINELE

>>> ¢ = Circle(4.0)

>>> # Get instance wvariables
>>> vars(c)

{'radius': 4.0}

>>> # Compute area and observe wvariables afterward
>>> c.area

Computing area

50.26548245743669

>>> vars(c)

{'area': 50.26548245743669, 'radius': 4.0}

>>> # Notice access doesn't invoke property anymore
>>> c.area
50.26548245743669

>>> # Delete the wariable and see property trigger again
>>> del c.area

>>> vars(c)

{'radius': 4.0}

>>> c.area

Computing area

50.26548245743669

>>>
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XMARE— N/ NREFE T EL A EREIER R ARIZCRrY, F150:

>>> c.area
Computing area
50.26548245743669
>>> c.area = 25
>>> c.area

25

>>>

INRAFIBDX )RR, FHBAE] CAER —FiERUSL AR 2 SRUAISKI, FUR T EXAF:

def lazyproperty(func):
name = '_lazy_' + func.__name__
@property
def lazy(self):
if hasattr(self, name):
return getattr(self, name)
else:
value = func(self)
setattr(self, name, value)
return value
return lazy

IMRMRERXNRE, RELMIMEESIRIFEETRAIFT

>>> ¢ = Circle(4.0)

>>> c.area

Computing area

50.26548245743669

>>> c.area

50.26548245743669

>>> c.area = 25

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

AttributeError: can't set attribute

>>>

A, XMARE—NMNREMEE get RIEEW D'T%EEI‘EUEUEEE’J getter ER%Y
EE, INMNRZEIEBEMNESLFIFHRAEKRENHRELENEEZR— =, NREIKRE
B ZXTF property o] EREMMESR, PIASE 8.6 /\T7, MiEA %E’J*Ha&V\J’e‘T
BATE 8.9 /NTIRE,

10.11 8.11 F{LBURLEMBIVIIE(L

10.11.1 5]

5 TRSMNNBERIREMRIZE, TRBEASMAR _init__ (O B
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10.11.2 fBARAFE

A AE—NEEFE -2 init O R

import math

class Structurel:
# Class wvartable that specifies expected fields
_fields = []

def __init__(self, *args):
if len(args) !'= len(self._fields):
raise TypeError('Expected {} arguments'.format(len(self._fields)))
# Set the arguments
for name, value in zip(self._fields, args):
setattr(self, name, value)

R BIRAIL IR XL

# Example class definitions
class Stock(Structurel):
_fields = ['name', 'shares', 'price']

class Point(Structurel):
_fields = ['x', 'y']

class Circle(Structurel):
_fields = ['radius']

def area(self):
return math.pi * self.radius *x* 2

{E X LSRR ) -

>>> s = Stock('ACME', 50, 91.1)
>>> p = Point(2, 3)
>>> ¢ = Circle(4.5)

>>> 82 = Stock('ACME', 50)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "structure.py", line 6, in __init__
raise TypeError('Expected {} arguments'.format(len(self._fields)))
TypeError: Expected 3 arguments

MRAEBZFHREFSH, JUEREFSBIRENTIIEM:

class Structure2:
_fields = []

def __init__(self, *args, *xkwargs):
if len(args) > len(self._fields):
raise TypeError('Expected {} arguments'.format(len(self._fields)))
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# Set all of the positional arguments
for name, value in zip(self._fields, args):
setattr(self, name, value)

# Set the remaining keyword arguments
for name in self._fields[len(args):]:

setattr(self, name, kwargs.pop(name))

# Check for any remaining unknown arguments

if kwargs:
raise TypeError('Invalid argument(s): {}'.format(','.join(kwargs)))
# Example use
if __name__ == '__main__':
class Stock(Structure2):
_fields = ['name', 'shares', 'price']
sl = Stock('ACME', 50, 91.1)
s2 = Stock('ACME', 50, price=91.1)
s3 = Stock('ACME', shares=50, price=91.1)

# s3 = Stock('ACME', shares=50, price=91.1, aa=1)

{REBEHEANTE fields FHKIBRMIMAZIEBHHE:

class Structured:
# Class wvartable that specifies expected fields
_fields = []

def __init__(self, *xargs, *xkwargs):
if len(args) != len(self._fields):
raise TypeError('Expected {} arguments'.format(len(self._fields)))

# Set the arguments
for name, value in zip(self._fields, args):
setattr(self, name, value)

# Set the additional arguments (if any)
extra_args = kwargs.keys() - self._fields
for name in extra_args:

setattr(self, name, kwargs.pop(name))

if kwargs:
raise TypeError('Duplicate values for {}'.format(','.join(kwargs)))

# Example use

if __name__ == '_ main__':
class Stock(Structure3):
_fields = ['name', 'shares', 'price'l
sl = Stock('ACME', 50, 91.1)

s2

Stock('ACME', 50, 91.1, date='8/2/2012")
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10.11.3 iTFig
LREEFERAASR/NDNIEEMENRE, BLEFT—AMMEX _init__ O HiE
e, EAXMHA T UKL,

ELEEBSIIMPBAVERT setattr ) BBRIREBEMIE, RAIEANBRXMT
I, MELBEERENRLGIFEH, PG TEXE:

class Structure:
# Class wvartable that specifies expected fields
_fields= []
def __init__(self, *args):
if len(args) != len(self._fields):
raise TypeError('Expected {} arguments'.format(len(self._fields)))

# Set the arguments (alternate)
self.__dict__.update(zip(self._fields,args))

REZXMeJUIEETE, BERIEENFENMMERFEMERT, H—NFEENXT
_slots__ B EIBET property (kiR 2R) REBEEXENTBEMH, ﬁBZE&lﬁIﬂ:’-WU%Eﬂﬂﬂi
EERT, BN LEFER setattr ) KEEFBERL, BAEBERTFEBENR,

XM EAME— RIS RN EL IDE e, EEREERMETERKNRLT.
tean:

>>> help(Stock)

Help on class Stock in module __main__

class Stock(Structure)

Methods inherited from Structure:
__init__(self, *args, **kwargs)

>>>

BIBASE 9.16 I\TRBHITE __init_ ) AFPIETSHLREZ,

10.12 8.12 EXEOHEMRERL

10.12.1 5]

FEEX—MEOSMKRE, AHBEIRITRMENERBERFETIN TELEREN
73iE

10.12.2 fBRAE

{E£F abc HRIRA]ARIZFARIE KR EE:
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from abc import ABCMeta, abstractmethod

class IStream(metaclass=ABCMeta):
@abstractmethod
def read(self, maxbytes=-1):
pass

@abstractmethod
def write(self, data):
pass

MREN—MISREREERRSEAL, LEINFEEETEXFEMERNITH:

a = IStream() # TypeError: Can't instantiate abstract class
# IStream with abstract methods read, write

MREMNBMFZRILARIE SR EH SIS ENHRTGIE:

class SocketStream(IStream):
def read(self, maxbytes=-1):
pass

def write(self, data):
pass

T

MRELEN—NMITEAERERBHARERLELRZRDHEFELE, KUTHEE
H:

def serialize(obj, stream):
if not isinstance(stream, IStream):
raise TypeError('Expected an IStream')
pass

PR T AR MA I, ERI BT EM A URIEE AN LS MR EE:

import io

# Register the built-in I/0 classes as supporting our interface
IStream.register(io.I0Base)

# Open a normal file and type check
f = open('foo.txt"')
isinstance(f, IStream) # Returns True

@abstractmethod L EEFMRFRSFIE. L FHIEM properties , RRERIEZXNE
R R REE XATENR] :

class A(metaclass=ABCMeta):
@property
@abstractmethod
def name(self):
pass
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Oname.setter

@abstractmethod

def name(self, value):
pass

@classmethod

@abstractmethod

def methodil(cls):
pass

@staticmethod

@abstractmethod

def method2():
pass

10.12.3 i+1ig

MEERBRES ARMRELMMT, collections FRRE N TRZSMBAR[ILN
2 (5. BREY. £E5F) BXRIMRERL, numbers EEX TIREFIWR (B, &
R BEASE) BXNESR, ic EEXTRZIR [/0 BIFEXIESL,

{RE] AE A FIE XAV MRZERMITEERAMLEEE, Fli:

import collections
# Check if = is a sequence

if isinstance(x, collections.Sequence):

# Check if = 1is iterable
if isinstance(x, collections.Iterable):

# Check if = has a size
if isinstance(x, collections.Sized):

# Check if = is a mapping
if isinstance(x, collections.Mapping):

RE ABCs a]BAEHANRAENMEERE, ERBNENEHRREFANZL S HE
FAE. EJ Python WARR—EESRIZIES, HENMRAIIRES R, @Hlk
HRENLMABEREER, IFMETRFTEERRK,
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10.13 8.13 LI AURIREIFY L RIZYR

10.13.1 |9)50

(RIBE X R LA BMRE EEBRHIRBIHELSEM,

10.13.2 SRR E

EXAEAR, (FREENELELABEMEETRE, MUFEEEXEHR
BERL, XMIERTRIFERE RS,
TEEHEEREREESI T — N R FRE A IEESS:

# Base class. Uses a descriptor to set a value
class Descriptor:
def __init__(self, name=None, **opts):
self .name = name
for key, value in opts.items():
setattr(self, key, value)

def __set__(self, instance, value):
instance.__dict__[self.name] = value

# Descriptor for enforcing types
class Typed(Descriptor):
expected_type = type(None)

def __set__(self, instance, value):
if not isinstance(value, self.expected_type):
raise TypeError('expected ' + str(self.expected_type))

super() .__set__(instance, value)

# Descriptor for enforcing values
class Unsigned(Descriptor):
def __set__(self, instance, value):
if value < O:
raise ValueError('Expected >= 0')

super () .__set__(instance, value)

class MaxSized(Descriptor):
def __init__(self, name=None, **opts):
if 'size' not in opts:
raise TypeError('missing size option')
super () .__init__(name, **opts)

def __set__(self, instance, value):
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if len(value) >= self.size:
raise ValueError('size must be < ' + str(self.size))
super() .__set__(instance, value)

XM ZMRE B BIERI S LR R RN EMMERIR, TEHMEIRAERE
S(E’J%ﬂﬂZ(ﬂE’JaﬁEyéﬁ':

class Integer(Typed):
expected_type = int

class UnsignedInteger(Integer, Unsigned):
pass

class Float(Typed):
expected_type = float

class UnsignedFloat(Float, Unsigned):
pass

class String(Typed):
expected_type = str

class SizedString(String, MaxSized):
pass

ARERAXLERE XHIEEE, BATEX—

class Stock:
# Specify constraints
name = SizedString('name', size=8)
shares = UnsignedInteger('shares')
price = UnsignedFloat('price')

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

REMRXMNEHWBEEREBELAR, JAMNELEEENREEEZTHORERLAGSE
B:

>>> s.name
"ACME'
>>> s.shares 75
>>> s.shares -10
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 17, in __set
super () .__set__(instance, value)
File "example.py", line 23, in __set__
raise ValueError('Expected >= 0')
ValueError: Expected >= 0

10.13. 8.13 SCIHURIRBLRYERILY R 263




{Python Cookbook) Z£ =}, Release 2.0.0

>>> s.price = 'a lot'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 16, in __set__
raise TypeError('expected ' + str(self.expected_type))
TypeError: expected <class 'float'>
>>> s.name = 'ABRACADABRA'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 17, in __set
super() .__set__(instance, value)
File "example.py", line 35, in __set__
raise ValueError('size must be < ' + str(self.size))
ValueError: size must be < 8
>>>

EB — AR EE EERE, ER—fE AR

# Class decorator to apply constraints
def check_attributes(x*kwargs):
def decorate(cls):
for key, value in kwargs.items():
if isinstance(value, Descriptor):
value.name = key
setattr(cls, key, value)
else:
setattr(cls, key, value(key))
return cls

return decorate

# Exzample
Q@check_attributes(name=SizedString(size=8),
shares=UnsignedInteger,
price=UnsignedFloat)
class Stock:
def __init__(self, name, shares, price):
self .name = name
self.shares = shares
self .price = price

IR ERATTE:

# A metaclass that applies checking
class checkedmeta(type):
def __new__(cls, clsname, bases, methods):
# Attach attribute names to the descriptors
for key, value in methods.items():
if isinstance(value, Descriptor):
value.name = key

return type.__new__(cls, clsname, bases, methods)
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# Exzample

class Stock2(metaclass=checkedmeta):
name = SizedString(size=8)
shares = UnsignedInteger()
price = UnsignedFloat ()

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

10.13.3 ifie

ATNERATESSEIA, BEHEIARZE. BAZE, superO) BYER. ERIMEFT
L, AJEEEXE——1FMRBRARM, BREAILATE 8.9, 8.18, 9.19 N WIKBEZSFIF,
BRE, BHEXEXLRER—TFT/INEEEIENS,

B5C, £ Descriptor BEEPIRERBEIBEN set ) A%, AMEEHEME) _get (O
BHit. MR- NMHERXNRNEERLOIFEPKEENBHENIE, BLIVEERTE
X _get () Aif.

FrEHASREMEBE T EALRILIA, tEY Unsigned F MaxSized ZE iR E fth4k
A H Typed EEA, XEFI S 4 ARSINAENAIINEE,

BAER—/NERIEIERRIM A 2, 1BH super O REE, (HARHEREER
AmNERE, MEZREMELEESEAEEBNER, UMRUNSIEAETEN
%O

FRAERIMBATEBEBETUELNAE, LAANMIFRESLIERFERA—
REMBENR]T,

# Normal

class Point:
x = Integer('x')
y = Integer('y')

# Metaclass

class Point(metaclass=checkedmeta) :
x = Integer()
y = Integer()

PRBERER, RRIBARNZERR ENESHEN, 8%, EF MBI AIE
RO, tbalsmse, HX, Kifi2Ee] ARE SRR INEMIFR,

&la, RIHEZTEEMFABEARNBRNRARRSLIEFIIR;

# Decorator for applying type checking
def Typed(expected_type, cls=None):
if cls is None:
return lambda cls: Typed(expected_type, cls)
super_set = cls.__set__
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def __set__(self, instance, value):
if not isinstance(value, expected_type):
raise TypeError('expected ' + str(expected_type))

super_set(self, instance, value)

cls.__set = set

return cls

# Decorator for unsigned values
def Unsigned(cls):
super_set = cls.__set__

def __set__(self, instance, value):
if value < O:
raise ValueError('Expected >= 0')

super_set(self, instance, value)

cls. _set = set

return cls

# Decorator for allowing sized values
def MaxSized(cls):
super_init = cls.__init__

def __init__(self, name=None, **opts):
if 'size' not in opts:
raise TypeError('missing size option')
super_init(self, name, **opts)

cls.__init__ = __init__
super_set = cls.__set__

def __set__(self, instance, value):
if len(value) >= self.size:
raise ValueError('size must be < ' + str(self.size))

super_set(self, instance, value)

cls. _set = set

return cls

# Spectalized descriptors

@Typed(int)

class Integer(Descriptor):
pass
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Q@Unsigned
class UnsignedInteger(Integer):
pass

@Typed(float)
class Float(Descriptor):
pass

Q@Unsigned
class UnsignedFloat(Float):
pass

@Typed(str)
class String(Descriptor):
pass

@MaxSized
class SizedString(String):
pass

qulﬁ_tiEXE’J*EEZHUE’JXQ% #, MERTEERER, RE—EHEE
BiEE, RIHBHFAZLLZAIFVBRARMFGAILFR 100%. MAEMRNZKXEEBCIE
TIADEHRETE? 0

10.14 8.14 LW BENX BT

10.14.1 5]

(RAESKI — B E XRVZERRINAN BN 2EEINEE, LITIRFFH, BRIRTH
ERRELIMMBLE T %,

10.14.2 fRRFE

collections EX TRSMFRELE, HEEBEXETREMNMRENSIEEETR,
EEONIRABIEARAISESZFRE, BBFAILMR E’J S4EK collections.Iterable BR]:

import collectiomns
class A(collections.Iterable):
pass

RNT(REESLI collections.Iterable FAIBHIMFR AL, BNESRE
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>>> a = AQ
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't instantiate abstract class A with abstract methods __iter__
>>>

(RASSHL _iter O BEMAKIBET (82 12 7 4.7 hH),
(RRTOAEIL B S — A%, 7RSI R Al B E S ST 75 3% -

>>> import collections
>>> collections.Sequence()
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: Can't instantiate abstract class Sequence with abstract methods \
__getitem__, __len
>>>

TER—/EEMNRG, 45&B LE Sequence FIKRE, HESMaTRZREIF7F

fi&:

class SortedItems(collections.Sequence):
def __init_ _(self, initial=None):
self. items = sorted(initial) if initial is not None else []

# Required sequence methods
def __getitem__(self, index):
return self._items[index]

def __len__(self):
return len(self. items)

# Method for adding an item in the right location
def add(self, item):
bisect.insort(self._items, item)

items = SortedItems([5, 1, 3])
print(list(items))
print(items[0], items[-1])
items.add(2)
print(list(items))

aJAEE], Sortedltems IREBERIFIRMT AP, ZIFMEERERE, BERS.
KR, B2¥E, EERRAERE

XEEERET bisect HR, ER—NMEHIFIIRFBHBATRENSNIIN, BB
RIETRAARTREINF,
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10.14.3 i

{E€F collections FAVMRELJUMKRMEE XNERFEI THELENTIE.
FAEHTEELEERE, (FIEBEXEREHERIMIRUNETE, WMTAR:

>>> items = SortedItems()

>>> import collections

>>> isinstance(items, collections.Iterable)
True

>>> isinstance(items, collections.Sequence)
True

>>> isinstance(items, collections.Container)
True

>>> isinstance(items, collections.Sized)
True

>>> isinstance(items, collections.Mapping)
False

>>>

collections PFREBMR XS H —LEEINTHRFEMIMIANIN, X
B—RBAFEFTUREMFERBXNENHFMA, RIRMOEXLLKB
collections.MutableSequence , 41F:

class Items(collections.MutableSequence) :
def __init__(self, initial=None):
self._items = list(initial) if initial is not None else []

# Required sequence methods

def __getitem__(self, index):
print('Getting:', index)
return self. items[index]

def __setitem__(self, index, value):
print('Setting:', index, value)
self. items[index] = value

def _ delitem__(self, index):
print ('Deleting:', index)
del self._ items[index]

def insert(self, index, value):
print ('Inserting:', index, value)
self._items.insert(index, value)

def __len__ (self):
print('Len')
return len(self._items)

INRIREIE Items KUK, RERMEXIFLFRENZOINIRTE (W append().
remove(), count() &), FHEHEERER:
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>>> a = Items([1, 2, 3])
>>> len(a)

Len

3

>>> a.append(4)
Len

Inserting: 3 4
>>> a.append(2)
Len

Inserting: 4 2
>>> a.count(2)

Getting: O
Getting: 1
Getting: 2
Getting: 3
Getting: 4
Getting: 5
2

>>> a.remove(3)
Getting: O
Getting: 1
Getting: 2
Deleting: 2
>>>

RNTIRZEN Python FHRETNEEMIMEES| K, numbers HRBRIR M T — N EURIER
BARABXMWHMREUES, JUSE 312 /NIREEESAEXHREL,

10.15 8.15 EMHHIRIE AT

10.15.1 o]

FEFEANLOIEMILRINERIRM R — I KAIRE, BIIrIEERIF AR —
NMERGEREIMAERL,

10.15.2 fRRFE

BERY, NER—MEERN, eREMRFERAERI—IRRKEI, &E
BRI sER G N XA :

class A:
def spam(self, x):
pass

def foo(self):
pass
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class B1:

mmn ﬁ%ﬂ"]{%fﬂ mmn

def __init__(self):
self._a = AQ)

def spam(self, x):
# Delegate to the internal self._a instance
return self._a.spam(x)

def foo(self):
# Delegate to the internal self._a instance
return self._a.foo()

def bar(self):
pass

MBRRABNGEZFEZNE, BARIEEREB T, B, MIRERENHE

BERIE, MAMEA _getattr_ O FERIFRBFLE:

class B2:
i (ER __getattr__ BIRIE, RIBFALLIRSHIE "
def __init__(self):
self. a = AQ)

def bar(self):
pass

# Ezpose all of the methods defined on class A

def __getattr__(self, name):
nin XANFEEARR attribute RNEFERREHIAR
the __getattr__ () method is actually a fallback method
that only gets called when an attribute is not found"""
return getattr(self._a, name)

__getattr__ J3; AR attribute NFERIRHEIR AR, FERER:

b = BO
b.bar() # Calls B.bar() (exists on B)
b.spam(42) # Calls B.__getattr__('spam') and delegates to A.spam

AIN—=MCIRGFRSBRRIERI, Flun:

# A prozy class that wraps around another object, but
# exposes its public attridbutes
class Proxy:
def __init__(self, obj):
self._obj = obj

# Delegate attribute lookup to internal obj
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def __getattr__(self, name):
print('getattr:', name)
return getattr(self._obj, name)

# Delegate attribute assignment
def _ setattr__(self, name, value):
if name.startswith('_'):
super () .__setattr__(name, value)
else:
print('setattr:', name, value)
setattr(self._obj, name, value)

# Delegate attribute deletion
def __delattr__(self, name):
if name.startswith(' '):
super () .__delattr__(name)
else:
print('delattr:', name)
delattr(self._obj, name)

EAX MR, (RRAFERERER TEMEE:

class Spam:
def __init__(self, x):
self.x = x

def bar(self, y):
print('Spam.bar:', self.x, y)

# Create an instance

s = Spam(2)
# Create a prozxzy around <t
p = Proxy(s)

# Access the prozxy

print(p.x) # Outputs 2

p.bar(3) # Outputs "Spam.bar: 2 3"
p.-x = 37 # Changes s.xz to 37

B BEXEERT %, MR UARELNEEXRELTH (LLMNmMABED

fe. RixiplElEF),

10.15.3 iTFig

RIEELBIMERAT MRS RMBENL R, I, — P EBEHSRINT:

class A:
def spam(se