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>>> p = (4, 5)

>>> X, y = p

>>> x

4

>>> vy

5

>>>

>>> data = [ 'ACME', 50,
>>> name, shares, price,
>>> name

'ACME"'

>>> date

(2012, 12, 21)

>>> name, shares, price,

>>> name
'ACME'
>>> year
2012

>>> mon
12

>>> day
21

>>>

91.1,
date =

(year,

(2012,

data

mon,

12, 21) 1

day) = data
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>>> p = (4, 5)

>>> x, y, z = p

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: need more than 2 wvalues to unpack
>>>
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>>> s = 'Hello'
>>> a, b, ¢, d, e = s
>>> a
\J H ]
>>> Db
\J e ]

>>> e




>>>
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>>> data = [ '"ACME', 50, 91.1, (2012, 12, 21) 1
>>> _, shares, price, _ = data

>>> shares

50

>>> price

91.1

>>>
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def drop_first_last (grades) :
first, x*middle, last = grades
return avg(middle)
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>>> record = ('Dave', 'davelexample.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"]
>>>
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xtrailing_gtrs, current_gtr = sales_record
trailing_avg = sum(trailing_gtrs) / len(trailing_gtrs)
return avg_comparison(trailing_avg, current_gtr)
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>>> xtrailing, current = [10, 8, 7, 1, 9, 5, 10, 3]
>>> trailing

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

>>> current

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

]

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

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

for tag, xargs in records:

if tag == '"foo':
do_foo (xargs)
elif tag == 'bar':

do_bar (xargs)
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>>> line = 'nobody:x:-2:-2:Unprivileged User:/var/empty:/usr/bin/
—~false'

>>> uname, xfields, homedir, sh = line.split(':")

>>> uname

'nobody"’

>>> homedir

'/var/empty'

>>> sh

'/usr/bin/false'

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

>>> name

'ACME"'

>>> year

2012

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

>>> head

1

>>> tail
(1o, 7, 4, 5, 9]
>>>

P v o
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>>> def sum(items) :
head, +tail = items
return head + sum(tail) if tail else head

>>> sum(items)
36
>>>

o s
2
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from collections import deque

def search(lines, pattern, history=5):
previous_lines = deque (maxlen=history)
for 1i in lines:
if pattern in 11i:
yield 1i, previous_lines
previous_lines.append(1li)

# Example 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 (1ine, end='"")
print ('-' x 20)
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eale(,caljRgZDgT§eeLRaZIaG, 'ce"[ruJNaz§arszeereLSaznayLeIcgd za(,NazcgaAayngDeCceeauaAC
e£Z2A0AR iz E@R Tt éé£GglNazcgaAaSNa‘ £ngaeRIJ ¢t éczSadllizéciAegteAeaACaeCadllideL Yaym:

a‘£ng deque (maxlen=N) aedDeAaaG,aeTraijZanFéiZi'ayA'aylﬁZiéfSZéd’ gaiRcZDEY §ALUAACE; Sl

2lJAeAACZDAECct diijZeGtakleéncgzé7Zd 2 OL aAC
iz8ciAcd 7y NiijZ

>>> g = deque (maxlen=3)

>>> g.append (1)

>>> g.append (2)

>>> g.append (3)

>>> g

deque ([1, 2, 3], maxlen=3)




>>> g.append (
>>> g

deque ([2, 3,
>>> g.append (
>>> g

deque ([3, 4,

4)

4], maxlen=3)

)

5], maxlen=3)

&FjcGai;diz§aRfizée L Nablal Tay Aaytal UealaytacdcOre€ Zay AcZD e Smid; 1 (ef TaeCacdat. 33 A AAL 46

&/t ijAeLiicZDiijN deque ¢§zaRfiz88¢n¢ TIAI lazzaf[a‘aaRleIJAe@AayAaylngAalTeY§aLUzeTraeléSq
aeCadlli; iaymes, ¢;6=ITAAd 36 Y §ALUAd gaiRiijNéCeazl arsiijZa, UALray AdyteUnéZRAd garREY §AL Uij]

azécaAed 7y NiijZ

>>> g = deque ()

>>> g.append (1)

>>> g.append (2)

>>> g.append (3)

>>> g

deque ([1, 2, 31)
>>> g.appendleft (4)
>>> g

deque ([4, 1, 2, 31)
>>> g.pop ()

3

>>> g

deque ([4, 1, 2])
>>> g.popleft ()

4

3eUhaeUr ad'meiCazeéCia¥t  0(1)
d’'aEC¢t #¢ZD2UUL Ad' melCaZeidyz

alieY §aLUayd gifeRSaEs L ULAZd
iijNeANalTaL UzalcZDaijAdd  @RSaEg2L U4
o (N) 3AC

°Eégt
LiaéZ

1.4 2§62l ;elJAad gelUxlJAarRcZDNAVIAECct &
éUoeécY

eAO=iutiz04yAaytéZEAR LiymeOna; UelJAad el U AE=ITA &R ¢ZDNatAaECet 231 Ualiijs
egéaEsaeUzaeal

heapqaelanUaeIJ L ayd’ aylaG i EETI‘H]ZH largest () aSN

aRrazeaoNgCOe gcaE§e£ZayleU6écYaAC

nsmallest ()

import heapq
nums [1, 8,

= 2, 23, 17, -4, 18, 23, 42, 37, 2]




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

ayd aytaG e TieCieCia08aRUAy AdytaEsé ToamUAR Ca TriijN¢ TIazOe Zt 4d melCeZDa TrembczSedD:

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 = heapg.nsmallest (3, portfolio, key=lambda s: s['price'l])
expensive = heapg.nlargest (3, portfolio, key=lambda s: s['price'])

efSeAEesliijZaytéicazeciAalliarzeRajiaECct de£ZeaNarzer TeZDae UtaA ZiijNaijZazs
price ¢ZDAAije£ZeaNaiTe; CAAC

e6ie6z

a@CaedIJ aj aangaIJ layAayleZEaRLaylee§eeeIJ GaeIJAarRaeLUeeIJAad’ ggZDNaylaECgt aiiJNazuayTNarR
4745y 7all [87T45C46acOréGN 6i¢iijNéeUAELiiijZaELAE6ZEAR L Tiem6e£ZeaNaiExOS47RaRO= T AE&1§

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

>>> heapqg.heapify (nums)

>>> nums

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

>>>

4iExTremoczSedDelJAéCmee AcZDeL 74, A= YT heap [0]
eiyeLl) aeraeIJAéingZlv)aECgt’ éﬁACﬁiﬁayTaL’ i ZgZDaECgt’ aéil,{raZeacLéi(iiaeYSQZ]V)eAZeflGengTl

heapq.heappop () anzae§Ta(JUaLr11JN ereanzaegTaljZaELarEgnnayAaylaECgt aa1J zana—:IeuJNgDuaRO
N)iijNNe YiaiEAd g4iR)AAC @fTaeCiijNaeCadleCseeAxséal @ JAAIRcZD3ayAECct 4iijNi; 18R fi78£!

>>> heapq.heappop (nums)
-4

>>> heapq.heappop (nums)
1

>>> heapq.heappop (nums)
2

ajSeeAx§éxl’; gZDaECgt’ éaylzeTrgZyafiaerTe(,CangZDanﬁﬁAZuJNaG‘ eTrt
nlargest () aSN nsmallest () aeYraCLaRLeACgZDaAC
deCadlli; ] aazEazEaeC§ze§eaeL (,aTréyAgZDaeIJAéifRaeLUeeIJAad’ S (N— 1 )gZDaECgt’ égZDerIuJ NéCeiazLi; £<;ri
min () 48SNmax () 4GjeTiiijZeZt a£7i7ZaAC gszaljlngDnJNa@CaedIJ N¢ZDad garRaSNEZEARLA 3aiRa
( sorted (items) [:N] eLUeAE=YF sorted(items) [-N:]
)aAC élJARe Al [emicadall ZaR L4 £cTIaG 2 Tt nlargest ()



aSN nsmallest () =L meC aRSeNe&asCiziicZDiij YaLEL
(3eCadlINa£hieOc£SEZEARLAD §4iR47EiijNéCEizLa;£¢ TIeOSa7R e Smid;1JdijZaeZt 48;477)aAC

arjcoai; azesaael] L a£Ee@AayAé’16Za‘ £nge£ZeGNgZDa3Uzaa§T11]N aj EaaYraaEaeTreelongeedDg 7Dasdc(
a§zel] nayLaRle@AaeereTraelongaedDaSNgoU&:§TazggsleGNeIceC jiijZelJL &RRARLALIEAC
heapqg aelaaIUQZDaoYeeUzeeUGaeaceGNeIcaz§éf@gZEQZDaZNngazEaaEaeTrzelongmdDaZTangZDaodgC

1.5 a6dcOrayAaytiaijYaELczgeY§alU
éUoécY

2 AO=3036d¢Ory AdyteNL dij Y AELcz320Sa7RcZDé Y §aLUiij§
aztayTallle£Zayté Y §al Uiyt éi¢eiRenapopeSmij e Aze Yie£ TaZddij Y AELcz g2 JARY cZDEéCEaytaECet

egéaEsaUzaeal

ayNéiécZDeszal.l ¢ Tl heapq 2ladiUasdcOrizEay Adytcs AsmTcZDiij Y AEL¢z3é Y §aL. UiijZ

import heapq

class PriorityQueue:
def _ init_ (self):
self._queue = []
self. index = 0
def push(self, item, priority):
heapg.heappush (self._queue, (-priority, self._index, item))
self. _index += 1

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

ayNéice Ya6CeZDi £¢ Tl Uz4ijRiijZ

>>> class Item:

def _ init_ (self, name):
self.name = name
def _ repr_ (self):
return 'Item({!r})'.format (self.name)
>>> g = PriorityQueue ()
>>> g.push (Item('foo'), 1)
>>> g.push(Item('bar'), 5)
>>> g.push(Item('spam'), 4)
>>> g.push(Item('grok'), 1)
>>> g.pop ()

Item('bar')
>>> g.pop ()




Item('spam')
>>> g.pop ()
ITtem('foo')
>>> g.pop ()
Item('grok")
>>>

47T ¢czEegCarsaRfiz&aRS¢OfiijNeniay Ayt pop () eSmijIJe£TaZdiij YAELczg=lJAéRY ¢ZDAECct 13 A
dRead UmsleDRALIaeCdl)iyd dytelIL ¢IAcZyaRNiijYAELcZgcZDAECet4( foo &SN
grok )iijNpopaSmi;[JeNL cEgasCiziiecniaRSAESALIEY §aL UcZDéazazRe£TaZdcZDaAC

ediedz

e£7:4yAGIRECeel Siziayzee AdEsaes] heapq ®ladlUcZDi;£cTIaAC
aGjeTr heapq.heappush () aSN heapqg.heappop ()
ALEALAAINIEY§ALU _queue ayb.eRSaEeaSNaLaéZd ¢nnay AdytaECet’ diijN

aztiay Te Y §aLU_queueitierAciniayAayaECet deNselJL elJAén Yiij YAELczg(1.4LCatsczRes1e67£ GoL2
heappop () 4GjeTieAzeYief TaZd e IJAaFR¢ZD " ¢ZDAECct #iijNe£Zarse Y fafierA¢ Y §AL Upopz Smi; 1)@
aR@ad’ fjlij NgTsazOpushaﬁNpopeeSla i eUdéurad’ leeiCazeayzO(lo g

N)iijNaEGaymN e YiaiE¢ZDad 3arRiijNaZiemd dsc6Uz YN Lad 3¢ZD2UtaAZa6Cizine£ReaNEA §a7 ez
alJ layLeIcazcgaAayln]NeY§ aLUaNEaRﬁaianAayl (-priority, index,

item) gZDaEngDaAC a1JYaELgigayZét §a:TrgZDgZ6gZDzeYra i £a¢UaECgt aeNL ¢Egiij YaEnggaZOenﬁ
2£7:y1e082 766 AZcZDeNL dijYAELcz8i204; OaL1én Y 2 OSazR¢ZDaiEe OSa7R e AfaigcZyaRmaAC

index aRYeGRgZDa i ngzeYra;EIéanRNglL alj YaEnggaECgt agZDaalcgaozeOSazRaAC
eAZe£Ga£IalYayAaylaylaaUlacdaLagZD index ayNaeaGaRYeGRu]NaRrazegaoa:EIaECgt d&eNLcE gé(iCa
eAN:yTiijN index ARYEGR:Zz§a1IcZyaR N YAELez3aECct aaerTebCgZDanﬁaAZe;uaLreGle@Aa ¢TI

4y7a7E6YRae YOR£Z47ZiijNAELAAGAGZItemaddi; N Y fiyjme TraNA2OSazR¢ZDiijZ

>>> g Item('foo')

>>> b = Item('bar')

>>> a < b

Traceback (most recent call last):

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

deCaedlJd;ai; £cTIAECezD (priority, item) iijNaRteeA#yd aytaECet icZDiijYAELczgaymaRNAF
4B YiaeCaedllayd aytAECct 44ij Y AELczgay AzatcZDefliijNéCeazLefTe; CaSmi;1JaFs4ijZet§4ZNAL miy A

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

True

>>> ¢ = (1, Item('grok'))

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




TypeError: unorderable types: Item() < Item()

>>>

6AZe£G4ijTaESaRead U¢ZD index 4RY6GR¢zDel Ry 4ECezD
(priorit Y index, item) 11JNarseC i acLae icZDéAfAEmAVE.EI¢cZDETZe11iijN
aZaayzaylaRreC jelJl ayd’ aylaECc;t aelJl gZyaRNgZD index

v

aA1J aACPythonaIJ laAZaEngDaerTe()CanuaAZnJ NaeCadllaLméiécZDaiTe; CaticzRARFizE¢ca6a6Z¢zS2d
aRO¢I¢cZD =i Te; CaSmi;IJasiymiijZaRS¢T§47EiijZ

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

True

>>> a < ¢
True
>>>

deCadlli; i aaaé§aIJ fad Zaylgz£ngayla‘ £9TfaRNayAayleY§aLﬁlij NeécaZLﬁ; a6IJAeeA4CdaE.a6AC4;S¢!
aRfiaz82§8cIIN12.38fReECeZDi; NamR zij Ted 7 Ve AO2 308 A Z¢ZDAAC
heapq @ladlUcZDas Ve UzeUGeatelIL & Zt efeczEcZDi; NamR¢INa7R 4788 REAF247O43ECRERGZARE

A4 A4 v

1.6 amUaEyaymcZDéToae YaarDad ZaytaAij
éUodécY

e 2702 ,0v

eAOz1046dcOray AuytéT6arza7Tad ZiaytaAij (;ZDaanEy(az§aRn multidict )iij§
égcaEsaUzaeal

ayAaylaanEyarsaeYr'ayAayleT6é’1fZéizTayAaylalTaA1] ¢ZDaY13rDaACieCadlli;ieCsee Ay AdjtéTs:
aerTae;CaLUealeeLUeAEeZEaRLeGNeIéﬁACzerTachJ Ni;aaRfiz8aCRayNélce£ ZaatiedDEAdEZedncZDA

d = {
a' « [1, 2, 31,
'b' : [4, 5]

}

e = {
a' {1, 2, 3},
'b' : {4, 5}

}

AL 2NI4;£cTIaLUrales Ve Y6 ZEARLARU4Esd704; 8¢ ZDasdéZEEA 2$CaACaeCadl)idaCsitie N/
feCedleCsaOze0L ¢Gmad miECcr 1aisd; £c TIEZEAR LiijLazaay TaymaEsa£ CAECet acZDéazazRéU6EE Yiijl

djaaRraz8a; LeUzig £cZDi; £¢T1 collections elaaiUiymcZD
defaultdict eiéedDéAieLZeitcZDamUAEyAAC defaultdict



¢ZDiayAdyicl 75, A=Y 146Ci1jZeGREIALIAgNANUziR iyt key
al.Z3ijAagNarzazTcZDaAijiijNeL Aidzéi; 1aR1EITA e AdEsesiztzal 3AECet A Smi; [Ji7EaACai TaeCiijZ

from collections import defaultdict

= defaultdict (1list)
['a'].append (1)
['a'].

b'].

[ 1

append(Z)
append (4)

0 0 0 0O

= defaultdict (set)
['a']. add( )
['a']l.

b'].

[ 1

d(2)
d(4)

Q 0 0 O

eIJAe@Aaa§laeDRgZDaeYr11]N defaultdict aljZeGlaLlayzé’lee@Aé6£ergZDeT6(e°1f§96UgZ6ﬁL’ miml
deCadl)i; i ééiﬁayleIJAe@Ae;EZaeaugZDgI_f zeA gu]Na. 43R f4z&41J layAaylzeZ6éAZgZDaanEyayLa i £<;Tl
setdefault () anzee§TzeleazczeZ£aACaerTa@CuJZ

d = {} # A regular dictionary

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

4 BeYia Lad Z¢INGzRASYegL 4, U setdefault () ¢Tletieidelll ¢Czaliel maACaZ A4y eiRaenadt
1)3aAC

e6ie6z

ayAeLneisessiijNaLzazzay Aaytad ZaAije Y 3arDamUaE e Y4, Leo AmTcZDaACH; Ee YiijNaeCadl:
4;38RrC i ZaCRayNélée£ ZadneiasdcOriijZ

d = {}
for key, value in pairs:
if key not in d:

dlkey] = []

dlkey] .append (value)

deCaedl)ij£¢Tl defaultdict ¢ZDeflizécaAdiseZt dLicGAzt AiZEiijZ

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

&£y AdiReLCall As61e67¢ZDEU66CY ea§x Tremoad DeRE ymcZDe6r4; Ta; Scs26U66¢ Y e lJL ad’ g¢ZD

rr

1.7 amUaEy=0SazR



éUoécY
djdeCsal.Zazzay AaytamUaEyiijNazaay Tal e emizce L UaZRALUAN Ut ZaytamUaEycZDe UtaAZeCiad
egcaEsaUzaeal

......

collections a’elaaIUayngD OrderedDict ¢§2aAC
allletmizceSmi;IcZD2UiaAZa6CiijZitieNAGECct deéneRSaESe UticZDéazazRiijNed 7i; NagCiyNiijZ

from collections import OrderedDict

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, dlkey])

ajSé; aaeC§e@AaadDazzayAaylarEeeIeeIJAe@Aé’liRaLUaNUaeLUglj UgaAeeLRaEuazUaeaij aij RgZDaeYaar]
OrderedDict aeYreIdayya—:IJ L nggZDaAC aerTa@CuJNa, deeCscs; cabeOpal.iiazel SONgljUgaAaROaanec
OrderedDict zidedDazzefZeitcZDaTiemsiijZ

>>> import json

>>> Tjson.dumps (d)

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

e6ie6z

OrderedDict aEEeéfgit ebd gIAayAaylaeazaalééToaeRg aEééaiﬁiRa&égaZRgaaRﬂlaf{SeSceqfaAC

aoCaljZecnaeTbaLreS(,eqngDar()eClaACarzaanyAaylausngalYaIJ ngDeTogZDeGlad’le;NaAlj AymiijZa

élJAzeAxsizDR¢ZD Y 1iijNijAijt OrderedDict ¢ZDad gaiRae YiiyAiyteZo¢ AZimUAEycZDijd :
&l AizéaeCadlld; i ae@AaedDaZzayAayleIJAe@Aad’ géGR OrderedDict
é’l6da(,NgZDeeTrael6ngeedDgZDanﬁéiAZ(eerTa@CéfZﬁRU 100 OOOeQNCSVaeTraeléaLréiyAayl
OrderedDict aLUealaylaOz)nJN éCeazli; i aarsabUazngEeeICeacacayAayNaeYraR@a i £9Tl
OrderedDict ay@zeIegZDae, ad’DeeAad’ gé£GééIad’ UaEEalYmﬁLeAUgZDa i$aSmaAC

A4 o

1.8 amUaEycZDesRcoU
éUosécY

eAOzi0al e TiencimUaEyiymel 32Ny A17726ac6UeSmi; 1 (2f TaecCasCalJAGIRAATjAA A= ITALD S
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eACZSayNél aztedije Y 1arDmUAEiZ

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

'FB': 10.75
}
ayzazEarzaanEyaAg el geaN eéaganeSla, iij NeAZayyeIJAecAta‘ £¢Ti z1ip ()
4G 2 THELAIE¢T6aSNaAijaRme 1ie£GeidaAC iTaeCiijNayNeiée Yie§éel 2 ITAAFRASN2ITAAd géCagel.
min_price = min(zip(prices.values (), prices.keys()))
# min_price is (10.75, 'FB')
max_price = max(zip(prices.values (), prices.keys()))

# max_price is (612.78, 'AAPL')

¢Szdijij QZDuJNaRrazea, £¢Ti zip () aSN sorted ()
4G 2 TreléeOSALUmUAEy 2 TiembiijZ
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')]

&l geaNe£ZazZé6qg6[°J<;ZIv)eefjﬁé’1AZﬁj NélJAeeAzsieDRcZDa YT zip ()
aG‘ zeTraLZazngDaeYr'eiyAay}aRieC i e0£eU6éiyAzenquDe£laié§ZIaAC
aerTae;CuJNayNeIchDazcgaAarsauZazggT§eTZerr11]Z
prices_and_names = zip(prices.values (), prices.keys())
print (min (prices_and_names)) # OK
print (max (prices_and_names)) # ValueError: max() arg is an empty,,

. sequence
eoiedz

deCedllijdal iy AaytamUaEyiyEel geaNaZoé AZcZD e Tiimee£R c6UiijNi; 4:1jZaR ScOras Ciizitiz Kz

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

e£ZaylngaedIJ éiiiiayleeYra‘ aaeC§eeAgZD11J NA&Zaayzi i aaaC§e@AaIJ laanEngDaAlj eZEaRLayLeeL’ geq

Y\ \YWVvo 722

el Ue6yi; aaljZarIerTgIAa‘;EngaanEngD values () anzae§TaeleegcaE§e£ZaylerecYuJZ

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




aylazngDaEanJ NeAZayye;EZaylngaEdIJ aRNaeauaz§ aylaeYra‘ azeC§e¢A(;ZDaAC
4j38ReC e Y e Csee Ac886ASa7a7 TcZDéT6¢ZDifar Af(2i TaeCéClcgme Cacsliztiziije Y fellAd; O¢ZDiij$

;23R faz8Al1 min () aSN max () 4G TiijmeRR4;Z key
4GjeTraRCaTixlseOudRUzJAAIRAAjeL UxlJAad 34Aijafza7 TcZDEéT6cZDitae AfaACiTaeCiijZ

# Returns 'FB'

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

4B Y1iijNaeCadllef Y eCsee Ad; UALrelJAarRAAjiijN4; 1aR LA, Uzl geaNiayjAxnae§eel | o Smi; 1132

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

AL méiccZD z ip () ) 4G aeIrzeUzeeaLeAZe£GﬁfEaanEy”aRle‘ V”ayz(aAu11]NeT6)aEngD§iRaLUzeIee
aj SeerTeCCéiyd’ 'aiylaEngDgZDeeUﬁaAZnJNaA1J aijZaELe£ZeaNwrTe; Ciij NgDuaROzeL’ me YiéT6aAC
e£ZedtcZDefli;aarseCiéAZ£GiyAmlacSAsmT cZDemaREarseCid, Lo zael; cZDasdcOralN [amUAEyayE.cZD

élJAeeAzsieDRcZDa YialliesacoUeSmi; [aymi; £c TIALFZE(3AijiijNET6)arzaACa; Sad Zaytaddi; SeN
efTagCiijNalJlel’géaN min () aSNmax () eSmijlJ¢ZDaUlaAZiijNagCedlJeAfaugelJAaiReLUelJAad’

>>> prices = { 'AAA' : 45.23, 'Z77Z': 45.23 }
>>> min(zip(prices.values (), prices.keys()))
(45.23, 'ARAA'")

>>> max (zip(prices.values (), prices.keys()))
(45.23, 'Z2z272")

>>>

4

1.9 §éael ¢ ayd amUaEycZDcZyaRNgC

N-

éUo6écY

egcaEsaUzaeal

o

eACeZSayNéicayd aylaanEyﬁJZ

a = {
'x!' 1,
Vot 2,
'z! 3

}

b = {
'w' : 10,
'x' 11,
Vyl 2

}




ayzazEafzel  ayd dytamUaEjcZDcZyaRNcCziijNaRfizeco A smT cZDall iy d amUaEjcZD
keys () ®LURAE items () #UzesTefTaZdczSedllaybel geaNéZEARLeSmi;[JaACaTaeCiijZ

Find keys 1in common

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

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

U SV TV S

e£7:477 2 Smii1)428§3Rfz8¢c T1a704£ 62 Tzel U AEe£ G zd amUAEYAECct 33AC
efTagCiijNaAGagCijaeCsizecOrelJ amUaEyedDéAddjAdyteOSEZd aGadyteNGadZEéT6¢cZDeUramUaE
ayNeicalr ¢ TlamUaEy 2 OlafijeléasdcOretZaatcZDE I AxsCiijZ

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

ediedz

ay AaytamUaEyarse Y ayAayté T6¢ZEARLayjOaAijéZEARLcZDa Y 34rDaEscsza AC
alfJaEngD keys () aeszze§Te£TaZdayAay1asTgéreT662EaﬁLgZDeT6égEaZoarzesaaAC
éTae gEaZG gZDayAayla(,LarSecnaZEegchDgL zaeAgarsaeYraoCaznaz§&:TreeNAeZEaRLaeSla i 11]NaerTa(-;C
&l Aiz8iijNaeCadl)ijieCsatZéZEARLZDETS 2L geaNijAirZeZ66 AZ¢ZDEZEAR L Smid; 1TiijNAR fizé¢Zt

amUAEycZD items () aUzesTefTaZdiyAajtaNEaRA(ET6iijNaA)afzcZDABCet 363EA7 afze$aaAC
e£74ytar7e$adRN2d047§ 2 TraNASZEAR L2 Smi;1JiijNaziay TARfazéecnc Tlzlde §é= L ; 4yd ay1AmUAE =1L

arj goaalﬁaEngb values () aeszzE§Taz§zeYrgsZaij ij 1ijNa, EaeYraoCazﬁaylaeTreeN Ae£ZeGNaZNngg
2§R¢ glglNaze;ayLaBYraZaayzaAlj e gEaZc ayleC i a£IéfAzeL’ AzlIL gZDaAlj azSayngyaRNnJ Ne£Z$aua1J Zai
ayme£GiijNaeCadlli;icanee AN IaAijayEéicel geaNe£Zi776ZEAR L Smi; I ¢ZDerliijNi; 44R iz aELATEA/

1.10 aLaéZd’azRalLUcZyaRNaECctaaziacieNAéazazR
éUoécY

eAO=10a [y AaytazRAL Uik éicigleNASECct #6a7a7RcZDaRNz UtietLéZd éGmid mcZDA A jiij§
egéaEsaUzaeal

aeCadllazRALUAyECZDAAIEC @ YT hashable ¢§z4dNiijNeCEizl 4R 4785, LcSAIMT¢ZDALI ¢ TI6ZE!

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




yield item
seen.add (item)

ayNélcae Yia;£¢TlayEecraGeTicZDi; NamRiijZ

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

(1, 5, 2, 9, 10]

>>>

e£ZaytaeUzees TazEazBalTIa7RAL UymaECer 54y7 hashable
¢ZDxUlaAZ=LmcbacTIAAC deCadllijieCseiléZd AECct 14ymaRiASLAYN(2fTaeC dict
¢§24dN)cZDazRALU4ymé Gmad maECet ¢ ZDefliijNa; aé1TAee AdTEayE e £azCcaAcima, 6 TZaRY dy AdyNiijN:

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)

e£ZeGNgZDkeyaRCaaTraeNGaéiZazanAaylaG, zeTruJ NarEéiZRaLUaECgt’ aejnemcelR
hashable ¢§zadNaACayNéice Yia6CcZDe TlesTed 74, NiijZ

>>> a = [ {'x":1, 'y':2}, {'x'":1, 'y':3}, {'x'":1, 'y':2}, {'x':2, 'y
y'id}]

>>> list (dedupe (a, key=lambda d: (d['x"'],d['y'])))

[{'x"'": 1, 'y': 2}, {'x'": 1, 'y': 3}, {'x': 2, 'y': 4}]

>>> list (dedupe(a, key=lambda d: d['x']))

[{'x': 1, '"y': 2}, {'x': 2, 'y': 4}]

>>>

deCedllijieCsaszizOamTaytimUz6taA AdsdeAge L Ue AEx§RiyeZt 4d’ gcZDa TrembezSedDaidz
eoiedz

deCaedli;aizEazEaise YieCseliléZd éCmid maECct #iijNEAZAyyaRfz8c6 AmT¢ZDadDEAREYAité

>>> a

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

{1, 2, 10, 5, 9}

>>>

¢DiieANiijNe£Zcome UzesTiymeCiczt ®bd’ AECct d¢ZDéaza7RiijN¢T§eLRcZD¢zSedl)ijmcZDAECct
allizll neLCaylasLSazna, £§TlazEgT§ 2L RAZIaG; &:Tféél’ aeLSazngZDaG i asTrant’ ﬁLééAZngujNaylaz]
&iTaeCiijNaeCadlJieCadlli; deCseizaR Uiy Adjte UGiziiijNae(LeZd éGmid meaNiijNi; 4R fizsd; a6z Y



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

aybetikeyaGieTHRCaTiwlaized’E  sorted() , min() &SN max ()
cmlAEE¢; 654G TicZDcZyiijijak.§eCiaAC aRf4z8aRCeAC1.83SN1.13aiReL.CiazEegéeZt a4’ ZaAC

1.11 4S;aRmalLGcL’G
éUoecY

d14¢ZD¢INE7R468¢zRAG7¢Oriy Aad gadEatse Udes TeZt egEcZDeacijUciAALGeL GiayNaiGiijNeDi
egcaEsaUzaeal

3AGA6Z4delIL a5 AedtiziciAteAizOqy Adytesia; TamUchicdysiymaGaaytaZzacZ: me; 6eRRARUAG ¢

###### 0123456789012345678901234567890123456789012345678901234567890

I
—

record = ... .. 100 ....... 513.25 ...... ..., !
cost = int (record[20:23]) % float(record[31:37])

ayOAE6CEeanaEZiijNayzizA iz iymeCse£Zea04S | ARMALG L GaS¢iijZ

SHARES = slice (20, 23)
PRICE = slice (31, 37)
cost = int (record[SHARES]) x float (record[PRICE])

chtidzNegmel LelliiaymiijNi; 36 A£aEmizEad g6GReUies TeREgécZDeaticijUciAdyjNeaGiijNa;£a; U
eoledz

ayAeLneisessiijNazéciAiymieCadllaGzcOrad 36GReZDcaticijUciAiyNaeaGaAijiijZa;£a; UiR et 2z
xiTaeCiijNaeCadlli;1aZde£GelecINCIINAYAdzt AL mi; 1AEZ¢ZDiz¢¢A AN, d4ijZe SyclAeDSeéNaCsé(
e£76GNc¢ZDegcaEseUzeale YiayAnyta; Lc6AsmT¢ZDeUzesTeo! 4jiaZt AbizyExeZicZDeale ; izEcaAAL

4EE¢i6¢ZD slice () 4G Tral.Zazza7EayAsytal GeL GarzesaiijNaR fizsecnc Tialllizza; TALGeL GAE

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

>>> items[2:4]

[2, 3]

>>> items[a]

(2, 3]

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

>>> items

(0, 1, 10, 11, 4, 5, 6]




>>> del items[a]
>>> items
(0, 1, 4, 5, 6]

0 s\ 2 N4

deCadl)i;azllL ayAaylaLGgL’ Garzesaallea, aaRrazeaLEaLnengTlangZD a.start
,a.stop,a.step asdaeAgaeIeeOuaRUant’ é’ld’ZgZDa:.EaaeAraACaerTa@Cu]Z

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

5

>>> a.stop

50

>>> a.step

2

>>>

dRead’ 61ij Nijae£YeC; eAZe£GéfégTIaLG§L’ GQZD indices (size)
anzae§TarEa0CaeYaarDaLr'ayAaylga6z°16Zad’ gangZDazRaLUayLuJN
e;EZaylanzae§Te£TaZdayAaylayL’ aECgZD (start, stop, step)
11]N el A=llL aAl_] éC; i aij ZééﬁéRLeACg:ZDglj r afRazeeezaCél’i§e6ngNeZRaLunJN
4708 AN £¢TIcZD2UtaAZéALAEmAG7cOF IndexError 4ijCayyaACaiTaeCiijZ

>>> g = 'HelloWorld'

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

(5, 10, 2)

>>> for i in range(xa.indices(len(s))):
. print(s[i])

>>>

o v
.

1.12 azRaLUaymaGzcOrsenazeTieelJAad'Z¢ZDAECct a
éUodécY

eAOzitel ; 4G7ijAaytazRALU4ymaGrcOfeiae TrelJAdd Z¢ZDAEC et 33S¢iij§
egéaEsaeUzaeal

collections.Counter  c¢§zaiseYriaySéUlayzesZcszéU66¢YeANS; 26a¢ZDiijN

46CcTZeGselIL y AdytellL ¢TicZD most_common () ®UzesTeZt @0éczZi7Ei;icmT=al.aAC

O , e N\ Z O

dyzazBeijTed ZiljNAELAAGeG 44T ayAaylalTerlaLUeaJazuayTzeC§eeL’canaSIaylalTerlangOre



words = |
'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'

1

from collections import Counter

word_counts = Counter (words)

# 4GZc0récScOGaeIJAénYcZD34amTerm

top_three = word_counts.most_common (3)

print (top_three)

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

ediedz

aj i IJ ayzeb SaEean C oun t er arzesaaRrazeaneaRUazzaeDRgZDgTsaRraSLayN(h ash ab le )aECgt aaec

>>> word_counts|['not']
1
>>> word_counts]|['eyes']
8
>>>
deCadli;ieCsel NALIACAAE 30622 THiijNaRfAzEcO AT cZD Tiak Azes TiijZ
>>> morewords = ['why', 'are','you', 'not', 'looking','in', 'my"', 'eyes']

>>> for word in morewords:
word_counts[word] += 1

>>> word_counts/|['eyes']

>>>

eLUeAE#;4aR 4284 £¢ Tl update () @UzesTiijZ

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

s

Counter a6di; NayAaytésllayzizzc§écZDel zeAge Y a6CiaznaRiazéa; La6ze Y ScZDet§ e Tramee£R

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

>>> g
Counter ({'eyes': 8, 'the': 5, 'look': 4, 'into': 3, 'my': 3, 'around
' 2,

"you're": 1, "don't": 1, 'under': 1, 'not': 1})




>>> b

Counter ({'eyes': 1, 'looking': 1, 'are': 1, 'in': 1, 'not': 1, 'you
' 1,

'my': 1, 'why': 1})

>>> # Combine counts

>>> c = a + b

>>> ¢

Counter ({'eyes': 9, 'the': 5, 'look': 4, 'my': 4, 'into': 3, 'not':
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})

>>>

e UicUSéUsiiN counter 4f78$adlJ{aGHia70=L A=l éJAeAdLGidalel U AEeSax Tie Tramic /I
AlJ1egCaAESe£Zcs78UB6¢Y ¢ZD2UtiaAZ4; 147 Teréiij Y AELEAL &NT a6CiijNe ANz yma Y fe L NakicZDALr ¢ T13
1.13 éAZe£Gae§RaylaEsé ToamUaeOSazRayAaytamUaEyaLlUeal
éUoeécY

djaelILay AdytamUaEyal UeafiijNi; 1eCsedzemée §Rijtel Ue§RaGAjmUAEy imU 26t ide OS47R &
égcaEsaUzaeal

6AZe£Gi €Tl operator aeiqﬁiﬁgilv) itemgetter

aG, ®Triij NaRrazeeIdayya(’SiaeYSgZDaaOSazRe;EZaeaugZDaeTraelongaedDaAC

70w

aAGe6; ;2702 Tiem6azSiymaec Act ¢aGrelsc;SciZiijZas Ya£aaeAraLUeaJHJNail’iayTazeayNaLUgZDeeTra

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}

1

xizemGizzeDR¢ZDimUAEy imUzbteide0Sa7Re; SiEEczSedlleaNa Yia; Lasze Y SacdcOreZDiijNizd

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)




az8ciAcZDe; SaGzaeCayNiijZ

[{"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 () 4GjeTriz§xTraNAAd ZijtkeysiijNafTaeCayNeéiccZDizeciA

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

4ijZaz8¢T§aeCayNcZDe; SaGiijZ

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

alJ layLeIcabNalRayanN rows ecnauaeASgzZzeOeaRUayAaylaE§eToaanRCeeTrgZD
sorted ( aEEg 164G; z’eTraAC e£Zay1aRCeeTreeYr callable gszadNnJNail’iayTazO TOWS
aylaeOeaRUayAaylalTayAaECgt a11JNgDﬁaROe£TaZdééﬁngaaIezeOSazRgZDaAu aAC

VOV 2 . 0 s\ 2

itemgetter () 4G;eTrarseYrer §er ¢al.Zaz7e£7:yt callable afzesacZDaAC

operator.itemgetter () ﬁG.zeszeIJLéiyAéiylééﬁ rOws
ayngDéfoéi i "[(;Tlaeleze§eae13 ()aAlngDgt’ ¢aij IaRCaeIraACaRrazeer'aiyAaylaanEyeToang giiijN
ayAayteTr 4;¢aAijel UeAB4zz4; TeCiad §a1] aaEeayAaylarzeéagZD __getitem__ ()

aefJiaeﬂngv)ﬁAij dAC  acCadlJijddijaaEead Zaylgt caleaRCaeIrgzZ itemgetter ()
11]Na0CgT§aeLRgZD callable afiééaauZef.TaZdayAayiaNEaRnaeL’ A=zlIL aECgt’ ééAngZDaEngDuJN
4zayT sorted() &G ee"[raljZeeazzeloe£ZaylaEngDaylaECgt aeqzazRaOzzeOSazRaAC

4;Edj aaeC§e@AaRNzeUﬁéIJ laGaaylaIUeeo;ayLeIéé;EZeaNa:OSazR(a:rTa@CeAZe;EGégSaSNaRlzeIeanSazRu

itemgetter () zlJI anﬁéAZéii§éRféZéng lambda
eale; ; dijRazéxeZ£iijNaefTaeCiijZ

rows_by_fname = sorted(rows, key=lambda r: r['fname'])
rows_by_lfname = sorted(rows, key=lambda r: (r['lname'],r['fname']))
e£7cpme Uzealiz§iymeTZaACH B Y iiijNa£¢ Tl itemgetter ()

e Uz4ijRiij Ze£ReacNgZDgllac6a£nngaACaZaaeld’ iijNaeCadlli;dafzeAgeC; e@AaesCzerTeGCeanZDerIﬁﬁ
itemgetter () &UzaijRAAC



eeIJAaROnJNaylecAa:,EYazEe£ZeLCaylasT§d’ngDaeLAeeIJfa2§aRNaeﬁﬁeACngazO
min () &SN max () cml aG,aaIraACaerTa@CnJZ

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

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

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

1.14 20SazRayme TreeNAaO§cT§eiTe: CcZDarzesa
éUoecyY

;32 CseOSa7R¢$2adNcZyaRNcZDar7844iijN4; Ee Y fiz Uiziajme TreNAZO§c T§cZDarTe ; Ca Smid; 1A,

egéaEsaeUzaeal

4EEc;6¢ZD sorted () 4G e TielIL 4y AdytaEsé T6imUARC e TE key
iijNaRfiz841j44E8ay A4yt callable  afzesaczZadCiijN  e£Ziayt  callable
afzesaarzeiRiayiljaaEecZDarzesae £ TaZday Aayta AijiijNe£ZaytaAijaijZeci sorted
¢TleleaOSa7Re£ 74774172823 AC @i TaeCiijNaeCadld; 1810147 Te TIcINGZR6GNEI¢2 L 4y Ayt
User 46di; NazRALUiijNazay Ta; ddyN2 1126 AZe£ Gz UzitgZD
user_id ﬁédaeAgé£ZeaNz£OSazR11JN aj aaRrazeaaRRa(JZayAaylaze User
aodacNa i1J ayze(,SaEeéZﬁé(,SaGiﬁfiéiT user_id aAijcZD callable
arzesaaACaiTaeCiijZ

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))

aR@ad’UayAgglanzaljRaeYra‘£9T1 operator.attrgetter ()
zldizéeZ£lambdaiG = TiiijZ

>>> from operator import attrgetter

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

>>>




edieoz

6AL &N £cTllambdadGie TrelL UeAE= Y attrgetter ()
aRfeCjaRUaEsazOaytazzaUlJa¢;aAC 4;Ee YfiijN attrgetter ()

4G 2 TieAZayyiijZesReaNcZDatncCziijNaziay Te£ YeCaRNe UtaEAesyad ZaytamUeste £ ZeaNerTe; Cal
e£74y1ei§ operator. itemgetter () 4Gj@TiIIcTIazOmUAE¢szadNA; Lesziijij(ARCEACT.1341REC
i NaeCiijNagCadl] User a6di;NefYalJLayAidyl first_name &SN last_name

asde A giijNéCeizLaRfiz8aR SiyNéice Zaata OSa7RiijZ

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

aRNaeaueIJAe@Aee§laeDR<;ZDaeYr11JNe£ZayAe°1fReLCngaLrgZDeeLAaeIJraRszﬁﬁéACngaanCR
min () 4SNmax () 4zN¢§zcZDaG 2eTiaACziTaeCiijZ

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

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

>>>

1.15 éAZe£Ge§RaytamUaeo6tarEeora; TaLEczD
éUo6écY

djdelIL ayAdytamUaEy =L U AEasdi; NeZDa7RALUiijNeDaR O deCseidzembe §RijtcL 246 Z¢ZDAml
date ®I8ALEczDefmizce6£6U6aAC

egéaEsaeUzaeal

itertools.groupby () aG‘ aeTrafiéiiOe;EZaeaugZDaeTraeloaLEgzDaeSla i1IéidayyasdeTIaAC
ayzazEeijTed 7iijNaAGes 4 1aisczRe I L a7EayNaLUcZDamUSE L UzaliijZ

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

]

cOralliaAGes, 4;ieCsallieNL datedLEczDAROcZDa Tremal Uiyt e£ZeaNefmizcaACiy zi7Eef Zaaia
date )&e0SazRiijN ¢DiaROeiC¢Tl itertools.groupby () aGjeTriijZ



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 1 in items:
print (' ', 1)

e£ReaN¢zS2dlliijZ

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'}
ediedz

groupby () 4GjeTielneRR2Tt ij1a7RALUAzZ G4y T §éel: 2 dcmcZiaARNAATj (2L U ARz iZembe
alJlefRenaefmizccZDeUGAAZiijNAGCiijZe£TAZ a5y A4yt AijASNay AsyieCmizcaZ1af7e4aiijN
SEZayIcfmizeaZ1a1788aaRiaz8c T§e LRAECet 44AijAEIEClomL #704yE.E1¢éCeaytaAijcZDezDiymel A=lIL af

ayAayleIdayyeGle@AgZDaGEad’ Gamsétd’ aeYre@A&:azeeloeeNGé’t(’iZgZDaere(’igészeTraeloaeOSazRaA
aZaayz gro upby () azEazEwcAze§éé£d(;ZIQZDaECgt’ 5.11] NieCadll azNaELﬁZﬁzesa@IJ C a:OSazRéfSNaeLRg

éCeazLia;ellAdE 4 £¢TI defaultdict () ®idedDazziyAdytad ZaAijamUaEyiijNaEsizOad ZaAij alUan

from collections import defaultdict

rows_Jpy_date = defaultdict (list)

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

Y 2N

e£ZmancZDeri; 3R fz84; L2 22l cZDarseCafzaiRijtaeNGasZae Vel §26£6U6aT2

747 T¢ZDedta; TiijZ

>>> 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'}
>>>

allayEéicesZaytiy NamR aymiijNael SiziiesazlIL afEee ASELATEe6iA; TeOS47RIACAZiemd iijNaeCad
e£7csmeUz3ijRiijZef TAEL20Sa7R¢DiAROIEMEAZe£G groupby ()
4G TremizécZD=Uz3ijRe£ReaNS; UaLhayAa7ZaAC

V4

1.16 e£Gaezd’azRalLUaECcta
éUoseécY

s 7

djaelJl ayAaylaeTreel(SﬁZRaLUuJNaeC§aLl’ ¢TlayAazzesDal Ziz0:1ymeRRARUAG261TA e AcZDaAljz]
egcaEsaUzaeal

&lJA¢6ASMTcZDeGazd a7RALUAECt d¢ZDaUzesTaise Yid;£¢TIAL UsaleOlatijaACaiTaeCiijZ

>>> 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]

>>>

aj £§TlaLUealzeOlar1J gZD ayAaylac i1Jaly 191] zeZﬁé’lfézeYra@C'cedIJ e S aEeeIdayyad’ ggZDzeUuaAZalj 7478 8
aeCaedlli;1arZAEEmY 2fTe; Ce TR2D§iijNeCeazli; 1aRfazé4] £gT19T§2eLRaZleazlec (AijReEmizCaz3cT§EG

>>> pos = (n for n in mylist if n > 0)
>>> pos
<generator object <genexpr> at 0x1006a0eb0>
>>> for x in pos:
. print (x)

el aaloJl’iaAZlij Ne£Gezd'e glv)aLZaerTe(JCad’ lzeiélijNayleé i g6AngZbaIJ faiﬁeaieeéiarij zeijeAEg
ztrTa@CuJNaAGé(i(}é;EGeezd’ gZD&UﬁéAZeIJAe@Aad’ DgRanAazZaljCayyaeLUeAEaEl’iazUad’ mxiCaCESE;
¢DaaRO:£cTIAEEAz7¢ZD filter () aGjaTraACcd zi; NaeCiayNiijZ

values = [|1|, v21, 173|, va, v4v, IN/AII v5|]
def is_int (val):
try:




x = 1int(val)
return True
except ValueError:
return False
ivals = list (filter (is_int, wvalues))
print (ivals)
# Outputs ['1', '2', '-3', '4', '5'"]

filter () aG; zeTraLZazzazanAayleillazcaZlujNaZazeld’ deCadlli; aaeC§a6UaLrayAay1aLUeqngDe
list () aOze,naelcaAC

edieodz

aLUealanlarlj aSNgT§ aeLRaZleqle“alj ReAZayyaeCEaE;ayNaeré;EGaezd’ & TrembzlJAcSAmTcZDzU
aEG6da6Caziee YeCial e Gazd ¢ZD2 UtiaAZe iemée TiembaAC 2 TaeCiijZ

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

>>> import math

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

[1.0, 2.0, 3.1622776601683795, 1.4142135623730951, 1.
—7320508075688772]

>>>

e£Gzzd aﬂ:Sla‘ I gZDayAaylaRYg glarseeYraranlgneaRLaanazugZDaAljngaaUrgZDaAlj dzeZ£iijNe/
aerTa@CuJNaIJ layAaLUeeTraeloayla‘ 34RRC; ] aylazEaeC§aeL ()aereICEETI‘ll] NeANayTe£Ya3C§aranlaeeren

\wyvo 7z

6AZe£GaTEEGazd elaiziaT] aLreeIacazueacleu,31JRaylaOzu]NaRrazeacLaozaeYS(;ZDe gcaE§e£Zaylerec

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

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

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

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

>>>

aRead Uiy AiytaAijs, UsEsesicZDesGezd dteaEaaise Y i itertools.
compress () iijN  a6CazéayAdayt iterable afiééaaSNayAayngyéfzé’liTgZD
Boolean 6AL ®NT aZ187Ra1L.Ux; iy ze; SAECARCa TraAC ¢DiaaR0Oe; SaG2
iterable é’lfiéé@éiylﬁfié’liTéAE &Nl éZl‘ayz True gZDé’lECgt’ aaAC

aj Sa i aeIJAe@AngaR@ad’ UayAayngyaE§eATgZDﬁiRaLUaeIéé£Gaazd’ z£§Ray1§ZRaLUgZDanﬁaAZuJ Ne£Z:
2iTaeCiijNaAGaeCcOFall f; jaelJL ayNéicayd aLUaeIraelouJZ

addresses = [
'5412 N CLARK',
'5148 N CLARK',
'5800 E 58TH',
'2122 N CLARK',
'5645 N RAVENSWOOD',
'1060 W ADDISON',




'4801 N BROADWAY',
'1039 W GRANVILLE',

]
counts = [ O, 3, 10, 4, 1, 7, 6, 1]

2 2 -

cOrai; 3 CsarE6CLiazZarzaz T count aAijad gizO5¢ZDallralAaEiéCle; SaGiijNéCeazLa; 1R fizsed

>>> 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 B 58TH', '1060 W ADDISON', '4801 N BROADWAY']

>>>
e£76GNcZDaEsé T6cCzalliazOaELAL Zaz74y Ayt Boolean
ﬁiRéLUIijNaeNng’iéSléiZﬁECgt’égﬁ@éiRLaeiaéiiﬁaAC g]“)ﬁafzo , compress ()

......

9

SN filter () éG;aeIfgéZ'aijijiijN compress 'aZ§aeréf,TangZDayAay1é£-azéaZI~ CaZiemd iij

v 0w

ééééiiﬁ; A6IJAReAd] £9Ti list () ®i8aFEczS=dlle; nzelcayzaLUealgszadNaAC

1.17 4z0amUaEyaymaeRRaRUamRéZE
djdeCsedDéA iy AdytamUaEyiijNasCae YiaRead Uiy AaytamUaEjcZDamREZEAAC

égcaEsaUzaeal

®lJAc6AmTcZDxUz3ijRe Y £c TIamUaEye OlafijaACetTaeCiijZ

prices = {
'ACME': 45.23,
'"AAPL': 612.78,
'"IBM': 205.55,
"HPQ': 37.20,
'"FB': 10.75
}
# Make a dictionary of all prices over 200
pl = {key: value for key, value in prices.items () if wvalue > 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 }




edieoz

Z o2 O v

ad’ géd’ ZaeTrzeCEaE;ayNaanEyanlarlJ 2CAAZALIcZDiijNEAZe£GALZaz7:4y AdyRECczDazRALUcD
dict () 4GjeTriz§eC; aongraACaerTa@Cu]Z

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

aj EaeYruJNaanEyzeOlarlj anzalj Reala:DRant aeyEzlenJNaiﬁayTaodeZanLaz§a1J 7&£ReaN¢ZDaZt
(aIJ le£Zay1a6NalRayluJNéi6deZEae§NéfTaGaazOeerT decit ()
4G TreUz4ijRafhe T @ Tt iy AaAm)aAC

2L 2U68AZa6N2LRARN#yAdzia7NiijZelJL ad Zc tme Uz4ijRAACef TaeCiijNentiazNaytia; NamR ¢IN

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

aj EEEYI‘IIJ Ne£ReaNan1’iéUt ae;NéngzSaedIJ aeY(,gd’ 2é£Z<; glanzaeaLad’ geeeCaerTgnnayAg glanzeeaLa:
a@CeedIJ arzglNazRe£ReaNaeAgéC i e@AaesCaerTecCeanZDerIuJ NeIJAeeAeLsnganﬁéUt aOzaAZeoaanuc
aEsizO=Zt ad’ Zé6aa3UuaSNaeAgéC, etNefTiijNaRfiz8aRCEAC14.1341ReE.C

1.18 aYaarDaRmcgraliazRaLUaECcta
éUo6écY

aj azlJl ayAaeo;eAZe£GayNeeaGé6£eraLUeaJaeLUeAEaEngDayIaECgt dcZDizecaAjNE | Ee Yie£?
470= Y1 aaeC§eAZe£GanggraeIeeo£eraECgt 33AC

égcaEsaUzaeal

collections.namedtuple ( ) 4G TréAZe£GH; £9T1ayAayleeZ6éAZgZDaEngDﬁfiééqeeIeayoa it
e£ZaylaG i aeTfé’u’SdeZanLeeYr'aiyAayle;ETaZdPythonayleeaGaGEaECgZD(;szadNalesngDayAaylaueaOC&
djaélIAceAij aeASayAaylgszadNaRlaSNa i aeIJAe@AgZDaaneoggZZaOCuJ N¢DiaROAGCaisiijZe£ TAZday A
azéciAcd 74y NiijZ

>>> from collections import namedtuple

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

Subscriber (addr="'jonesylexample.com', Jjoined='2012-10-19")
>>> sub.addr

'jonesy@example.com'

>>> sub.joined

'2012-10-19"

>>>




ar ] goa namedtuple ¢ZDaédi; NelINetizelsaCRay AdjteZ66 AZc¢ZD¢s2a6d4; NiijNajEe Y a6Cet §aEC
eiTaeCiijZ

>>> len (sub)

2

>>> addr, joined = sub
>>> addr
'jonesylexample.com'
>>> joined
'2012-10-19"

>>>

aS; aRlaECgzDgZDayAaylayze@AngeATaeYféifEa i agZDazcgaAaanyNaeaGaeSla il 1Jé ayle gééDééiGzaeIe
iZiemd 11JNa@CaedIJ aj aaZOee'[raeloéiZSengTlayle;ETaZdazanAaylacLad’ ggZDaEngDaLUealllj NéAZe£C
ajSa;aal) lea,laylaeuzaLaazEeeUrgZDaLUgZDaaUl’iaAZa‘ dcZDiazccaAARRC 4161 ZaG 26 TZ:47EaACH  Ee YA

v oV v v

ayzazEert @ YOryExeZiijNayNeéice Y £¢ TleZ66 AZAECczDcZDizEca AT Z

def compute_cost (records) :
total = 0.0
for rec in records:
total += rec[l] = recl[2]
return total

s 22 N zZv 0

ayNa aGaeSla‘ I eAZayyal 7260 azcgaAealaeDRaylaeyEanrlljNazu ayTéldayyi ietUesia; T¢ZDezSedD:
ayNéice Y £¢TIaS ; ARmAECezDeZDeL LeelliiiijZ

from collections import namedtuple

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

e6ie6z

4S;aRmAECczDaReay Aaytc TI6ATarsee Y i iy zamUAEy cZDaZ£47¢11jNaZ iy 7 mUAEyamY ACIEITAze A
deCadllijaélJAce ArdDazzayAaytéidayyad g¢ZDANEARAimUAE cZD = TemczS 2dDiijNéCeazla; £cTIaS,
djExe YiélJAeeAzsleDR¢ZDa Y1iijNiymaCRamUAEyéCeaiiiijNay AaytaS;ARmAECczDe Y fiymaR feZt 2 T7

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

>>> g
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
>>>

a@CaadIJa‘agIJ§gZDeIJAe@AeeTzaRYasdaeAggZDaAlJ1 ]Né azLaRfiz84;£¢TIAS; aRmAEC czDasdi; N

v v

_replace () @UzzsTiijN aoCaljZaLZazzayAaylaEleeUrgZ é’lS, iRm EngDazuarEarzazTgZDaaneognga

>>> 5 = s._replace(shares=75)

>>> g

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

_replace () @UzaesTe£Y=lIL ayAiayta; LellL ¢TicZDeL ze A gaise Yia; SijacZDaS; ARmAECczDaNe
ﬁ6éa:YféiyAéiyléIdéyyeefjiéi(,£gZ]v35qﬁ§EEeeIfaEI6ng)eeﬁiee§T€1AC
aj aaRrazeaELaLZﬁZiayAaylaNEaRnglj ngJAaAlj gZDaO§adNaEngD11JN9Dﬁé’1ROa i £9T1
_replace () @UzesTalZazzeUicZDaAljechaZt @ UrefGeZDasdi; NaACeiTaeCiijZ

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 (x*s)

ayNeice Ya6CeZDi £¢ Tl UzasTiijZ

>>> 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)

>>>

&IJAaROee At ¢ZD2 YfiijNaeCadlli;icZD¢Z62iGa Y a6 ZazL ay AdytélIAce AeZt & Uta; Lad Zasds,
e£72UtiaAZ43a7 Terée ACeZSa6Z471 4y AaytANEARA __slots__
eUzesTcZDc¢sz(aRCeACS.4aiRet.C)aAC

1.19 éjnaeméaziiaRNaeUxedacoUaTremd



éUoécY

dj3élJAeAdll e Trem6a7RALUGVE 2L 3eaNe AZEZEAG @ TH @i TaeC sum () , min () ,
max () )iijN 4jExeYiéeUSELi;2é1JAecAGELe iemée L U AEEGazd 2 Tiems
égcaEsaUzaeal

7\ 2z

ayAayleIdayyaljYeZEgZDeeUzaljRaOzngaRLae’[rae.oeoa,ganyOe‘naelcarsaaYra‘£<;TlayAaylgT§a3LR
wiTaeCiijNaeCadlJi; aaeC§eoaganz§anzaSN11JNaRrazeaCRayNeIce£Z$auaAZuJZ

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

ayNéice YieZt ad’ Z¢ZDi; NamRiijZ

# Determine 1f 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 (', '.Jjoin(str(x) for x in s))
# Data reduction across fields of a data structure
portfolio = [
{'name':'GOOG', 'shares': 50},
{"name':'YHOO', 'shares': 75},
{'name':'AOL', 'shares': 20},
{"name':'SCOX', 'shares': 65}
]

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

17

eo

ieoz
aybéiécZDed 7i; NaR SijdzijTed 747E4; S¢T§eLRaZIeale  4ijRd; iy ziy AaytamTeNnaRCa THiijaé ASe
xiTaeCiijNayNéice£Za7ZermiRéx Yicml 2 TLcZDiijZ

s = sum((x * x for x in nums)) #

waVeod’ ZcZDdi jaéASEyAEycTSelRaZIeqles ;41 jRaAFZesa
s = sum(x * X for X in nums) #

VVVVVV

[a]

aj £ngayAayigT§zeLRaZleale“alJ Ra‘ 10 ayzaRCaaTralj ZeerTaELaLZazzayAaylayt eeUuaLUealant ab.aé
aerTa(;CuJNa(;CzedIJ adjaayma ‘£9T19T§aeLRaZlealec (AijR¢ZDefliijNa; 18R C; auZeACeZSa‘£gT1ayNeIchDa‘



nums = [1, 2, 3, 4, 5]
s = sum([

x * x for x in nums])

e£Zg glanzaljRaRNeeauaRrazeebbaLreeC§e@A‘gZDaaTLaadIJ 11]Na‘Ea3Yfé’16Ca1JZad’ ZayAaylae-ééld’ 11_]Nc
arzaanrRadNaLUeaJaRreC i zesaazAazLaE§g§211JNa, EaeYra@CeedIJ aECgt’ ﬁeeIreGReIdayyad’ ggZDeeUuaAZf
a6 Ciij ZaLZazzayAaylaulad’ g¢ZDizEazEChi] £ngayAzenqarsecnayca1]CgZDayt Utz TreméczSedDiACe

1014 i £ngayAazZeAZeZEaG‘ aaTra:rTa@C min () aSN max ()
gZDanuaAZa i 33RRC@Zt aLﬁﬁAc aRSi#z04; I £nggT§ zeLRaZlgL LaeliiijN
aoCazneeOeaRUgZDayAaylkeyaE§eT0aanRCaeIraeLeryarza, aacLzeIJ L é’ly6§1Ll’ aAC
e TaeCiijNall layLeIchDerAaLyabNalRayluJNa (1R CdijZe ACeZSayNéiécZDasdcOrcL LalliiiijZ

# 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'])

1.20 aRLaziad ZaytamUaEyesel U= YaarD
éUoécY

cOrallizlIL ad ZaytamUsEy el U AB= Y 54FDiijNi; e CsarEasCiziazOéAze; SayLARLAzZGayZay Adylam
&fTieCa§éel | dAijeaLUt ARz Ax§ée§R17Z6T6x YaRcimY AIJIAAC

égcaEsaUzaeal

3AGaeCa;ielIL 4eCayNayd aytamUAEy:

a = {'x"'":1, 'z':
b = {Vyl: 2, Tyt

SW

}
}

cOralIaAGes 4;34£Eéazalllayd dytamUAEiymel geaNe§&el ;e Smi; 1 (2fTaeCAEL4z0
a aylaeL’ GlijNa@CzedIJ el CaylaLféElaIJ 1 b aymel;)aAC

ayAayleIdayygoAangZDe gcaE§zeUzaeaLarseeYra i £<;Tl collections aefaéiif]'aiylgilv)
ChainMap ¢$§zaACaiTaeCiijZ

from collections import ChainMap
c = ChainMap (a,b)

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

0 s 0V

ayAdyt ChainMap 2O8RUAd ZaylaanEyazuaranCaznaIJ leAze() SayLaRYayzayAaylaanEyaAC
¢DiaROiIjNe£Z:7 7 imUAE Az A yme Y iclT §¢ZDARLAZGAIN T4y AethazEiijN ChainMap



¢§7aRte Y FAITIAEBCIALZaz7a7Eay Adytadzcrse£ Zaz7 mUaEycZDAL Ueal
47G6GCme UTa6ZazL a7Eay AizZayye g AcZDimUAEy e Smi; [T 166 AMAOEe£Ziaytal UealaACad g6 CIALE imUAE

>>> len (c)

3

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

>>> list (c.values())
(1, 2, 31

>>>

aeCadlIaGrzcOréGmad méT6iijNeCeazlcnniiy AeiiadGzcOrcZDa Y adrDaAijiijZecne£ TaZdaAC
87 d:omd’iijNii, NamR ¢[N&zR i ymeZD cl'z'] eAzeYiijZe£ TaZdimUSEy a

aymarzazTcZDAAjiijNeANayme YT b dymarzazTcZDaAijaAC
arzaananEngDeeZt 2Utel UALA6Zd 2 SmijJeAze Yi4] éﬁSngDeeYraLUeqlaylgnnayAaylaanEyc

>>> c['z'] = 10
>>> c['w'] = 40
>>> del c['x']
>>> g

{'w': 40, 'z': 10}
>>> del c['y']
Traceback (most recent call last):

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

ChainMap afzizOcij UglNéflélAayngDa i1J ngeNCaZt’ 5RYeGR(2erTa@C globals ,
locals cml)eYiéldayyelJL ¢TicZDaAC #2NasdayLiijNeJL iy Ad7Ze Uzes TARFiz84; £aoCaRYacUgoAal

>>> 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']

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

>>> values




ChainMap ({'x': 1})
>>>

9

4jay7z  ChainMap  ¢ZDeZfarCiijNudiRrCiaijZeACRZSai£¢TI  update ()

eUzesTarEayd’ aylaanEyaRLazuaACaerTac—;CuJZ

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

>>> merged['x'"]
1
>>> merged['y']

>>> merged['z']

>>>

e£Zzaniz§eCieaNa; UeAZiijNi; Ee Ya6CEAee Ad; 1AL 24774y AaytacNAE i ymiRNcZDamUAEy afZesa(
4RN=UiiiijNagCedlJA0§mUAEyAAZi7E2Zt 2 UtiijNe£Zcsmae TZARY dymiijZiRmaz TAL fe UrcZDARL Azl aml

>>> g['x'] = 13
>>> merged['x']
1

ChainMap d;£¢TIa0§ziécZDimUAEi1jNasCeGlatsaymil Zazze UicZDamUAEyaAC 2L Aiz8a6CAZ i

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

1

>>> a['x'] = 42

>>> merged['x'] # Notice change to merged dicts
42

>>>

ZamUcheaysaSNaUGalJn

—
_l

chnazNcnai

4Gi#i202L A=lJL 1)L QTIQZDngaZReC i aijZeeﬁL’ AREALi= §RazZasijaeIJ nad’ ]V)(;RElij Naylgoqaeré g
e£ZayAgﬁéé’1fEeGl9CzaE§ee §lanGaeIJ ngZDae Sla, IJad’ D¢RE:iij NaarTa@CaeRRaRUalUgn@ayquNaeRIJ ¢t Giijl
ad’ géClaLEgZDeUESééYeC i2C; g6AangZDengTlalUgn@aysgZD aEEazzanzae§Té6NaeLRaAC
4B YiiijNayjAizZaeZt ijzad melCcZDa Smi JARRCé1JA e Axmcal Zeale ; 4ijR2eL U AESIj74d gcZDegta
azGay TallleSmi; T Unicodee UtaAZcéralicZDiay Az Zaed Y el NeZDEUGECY allie£Zé GNiz§ijZe¢iaRRAR]

Contents:



2.1 aj£cTiad’ZayticTNaoZcnealLEaL samUcneays
éUoécY
djaélJAce ASTEAyAdytamUcticaySALEAL $ayzad ZaytamUaestiijNi; Ee Y FALESZ Tetie(e£ Y e I 4SIaZ0 ¢ ZI

egéaEsaeUzaeal

string af7esacZD split () anzee§TaR1eACazTazOeIdayygoAangZDalUgn@aysaLEaL seeCEa‘ ¢iij
aoCazuaylaEAeoyaeIJ Lad ZaylaLEeZTgn@eeLUeAEeeYraLEeZTg:n(;aSlaZt aylg:a(ié(iZgZDgl 7eiijaAC
ajS4; aeIJAee;AeeZt’ éiLagA;zet 7¢ZDALGAL 3amUctiedyscZD=UtaAZiijNelJAagd;£¢Tl  re.
split () &UzaesTiijZ

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

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

['asdf', 'fjdk', 'afed', 'fjek', 'asdf', 'foo']
eoleoz

a(v}‘ &Tfre.split () &Yreidayyé(idgﬁgi]v)ﬁjNaZaayzaoéaEAeoya ‘ aayzaLEeZTgn@eeNGaéSZad Ziyt
aarTa@CuJNaIJ layLeIchDacNalRayanNaLEeZTgn@aRrazeaeYreAUaRouNaLEaRuaeLUeAEeeYrgl ZEE&I_]IIJ
aRle@Ae;EZaylzelaal]RecnaeL 6aLruJNeCcazLaNzeEngDaLEeZTgn@ayd’ &2¢ZDAasdd; SEC ijZecna; SelRa
e£TaZdc7S=dll ayzayAaylale£6§aLUeQ111JNe£Zayleu§ str.split ()
e£TazaaAijcszadNe Y iyjAzancZDiAC

&;Sdjaa£cTire. split () 4GeTieUGaAZiijNéITARe AcL zaLAzsieDR¢ZDa Y remcal.Zeale, ; 4ijR 4y
deCaedlld; £cTli7EemTeOuLEczDiijNéCeazleciaNzéEmeZDe UG iz §arEaGrcOralliczSed AL Ualiy

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

>>> fields

[‘asdf', ' ', 'fjdk', ';', ‘'afed', ',', 'fjek', ',', ‘'asdf', ',"',
~'"foo']

>>>

20aaRUALEAL samUctieal [ §R:7Z2eCEAE)Niz§ 2 Yie VL ¢ TicZDaAC
& TaeCiijNij3aReC 2 Csafic TZALEAL samUcneiysiijNe TlzigalllAROSI¢éGmae Ut dDéA A4y Adyte UicZDe

>>> values = fields[::2]

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

>>> values

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

>>> delimiters

[V 1 .1 1 Al Al 1 ' \l ll]
4 4 4 ’ 4 4 4 4 4

>>> # Reform the line using the same delimiters
>>> ''" jJoin(v+d for v,d in zip(values, delimiters))
'asdf fjdk;afed, fjek,asdf, foo'

>>>




|

a@CaedIJ aj aaylaanaﬂgTZaLEaL’ §§lUgn@aysaLrngeedIJ aLUeaclaylaOszNa‘ EazlgDueIJAegAa i £<;Tla]
gaoaﬂa,agZDaLEgzDeeréIdaelTeOuaLEgzDujNa‘éé’l@C (?:... ) aACeerTa@CuJZ

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

v

2.2 amUcneaysaijAad’t elUczSai ¢ aNzéEnm
éUoecY

4;361JAe ASAZe£GeNGa6Z¢ZD2 UGz UiieladijRaOzec Ax §eimUcticayscZDaijAdd ¢ e LU ABczSAk;,
Schemecml cmlCaAC

égéaEsaeUzeeal

ecAx§eamUchedysaijAad ¢ eLUczSai; cZDayAdjtcAimTeUzesTeYid £cTl  str.
startswith () @LUeAE2Yf str.endswith () @UzesTaACaiTaeCiijZ

>>> filename = 'spam.txt'
>>> filename.endswith('.txt")
True

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

False

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

True

>>>

a@CaedIJ aj azngaecAae §&ad'Z¢ glaNzeElaRreC ji1j NaRleIJAe@AéiszeL’ A=l gZDaNZéElea‘zzeT() aESAL
¢DiiaROdijaczZ start swith () @LUAE endswith () @UzasTiijZ

>>> 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

>>>

ayNéice YraReiyAdyta; NamRiijZ

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()

38GeAtcZDa YiiijNe£Zijte UzesTiymatEéazee Ae; SaEsay AaytaECezDi 4y 2aRCa TraAC
deCadllijieAfaigellLajAiyjt  1list @LUBAE set  ¢§28dN¢ZDEAL NI éaziijN
eeAcaGitliijaé ASARCa THLmAELiCe Tl tuple () 4FEaRGR HeméiyZaECezDeszadNaACeiTaeCiijZ

>>> 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

>>>

e6ie6z

startswith () 8SNendswith () ®UzesTeRRi; ZizEiyjAiyiéidayyeUzi; £ZD2Uz8ijRA0ZAZS
cszaijijeZDaSmi; 1J428aR 4784 £c TIALGeL GaelgasdcOfiijN4jEe YiazéciAclINetheldesae I 6 CeiazLaij Y é

>>> filename = 'spam.txt'

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

True

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

>>> url[:5] == 'http:' or url[:6] == 'https:' or url[:4] == '"ftp:'
True

>>>

djaaRrazéeCietY e Csij£¢ Tlemeal.Z2ale,  4ijRAO236d¢OxiijNei TaeCiijZ

>>> import re

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

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

e£7csmeUz3ijR:az8§2aN4 USAZiijNi Exe Y farzizOc6 AT ¢ZDANZEEmasdalliz Y el cCzarReIRAd &

2IJAARO=RR:#y AayNiijN&; SASNaE Gz UeSmidj i TieCaZ6¢ AZx Trem6e AZARL.¢Zy¢zSARL.cZDa Ut
startswith () aSN endswith () &UzesTe Y, LijméTZ¢ZDAAC
&fT3eCiijNayNélce£ZayiermiReec Azr§éa§Riujte UGHzGAd ziyme YTaReimY AlJIeNGa6ZcZD2aUGHz(icszAd



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

2.3 ¢TiShelléAZéEmcrieaNzéEmamUcrieays
éUoeécY

v

d;42Csi;£cT1 Unix Shell dymayicTicZDéAZéEmciie(2fTaeC . py , Dat [0-9] . csv
cml)a0zaNzéEme UG eI namUctieiys

égcaEsaUzaeal

fnmatch eladiUeRRE, Za7Eayd a1aG e TraATaAT fnmatch () aSN
fnmatchcase () iijNaRfazé¢TleidasdcOretZeatcZDiNzéFmaACc TlzesTaeCiayNiijZ

>>> from fnmatch import fnmatch, fnmatchcase
>>> fnmatch('foo.txt', 'x.txt')

True

>>> fnmatch('foo.txt', '2oo0.txt')

True

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

True

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

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

fnmatch () 4G e T £cT1a7TasCaSmi;Ueszez§cZDAd BAFRAEZ2 TR D§egDALZ (ijmiRNcZDeszc7

>>> # On 0S X (Mac)

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

>>> # On Windows

>>> fnmatch('foo.txt', "+x.TXT")
True

>>>

aeCedllijdarze£Zay aNzaLA4, LallleDRiijNaR fiz&i; £¢T1 fnmatchcase ()
®l842¢27£aACA6CAONAEL; £¢ T4 i¢ZD21adijRAd 3AFRAEZANZEmAAC 2 T4eCiijZ

>>> fnmatchcase ('foo.txt', "«.TXT")
False
>>>

e£Zayd aylaG i zeTreAZayyauZecna;E i gTegZDayAaylgL’ ZzeAgeeYraIJ [ad DgREeIdzeUGaZﬁéngZDalUg
2iTaeCiijNAAGes, djdze Il ayAayleaUeAS alJ fﬁIAgZDaLUealaeIreelmuZ



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

1

4j44Rfiz8aCRe£ZeniaEZAL Ueale OlafijiijZ

>>> from fnmatch import fnmatchcase

>>> [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]
—*CLARK=*") ]

['5412 N CLARK ST']

>>>

edieoz

fnmatch () 4Gj aeTraNzeEleC i aLZazNaZO<;6AangZDalUgn@aysanzaegTaSNalj zad ggZD&lcaLZea
seCedlal)ix Tremoad DcRExSmi; 1JiymiRIEITAce AcS AT cZDEAZéEmeiiearseCia6N e LR ¢ZDa2 UtaAZiij]

deCadlli;icZDizéciASIAe AGAZ2 UGiziaRmcZDAN 76 EmiijN2lJAag d;£¢T]  glob
2ladlUaACARCeACS.13a7ReE.CAAC

v

2.4 amUcneaysSaNzéEmaSNeeRIJct'¢
éUoécY
a2 CsaNzéEmel UeAE2RIIct ¢l 2867 2laiijReZD2 UGl
egcaEsaUzaeal
deCadl)i;ieCsaNzéEmcZDe Y ramUéicamUcticysiijNeCeazLia; 26 AZay yaRIEITA2e ARFC ¢ Ta§ zee 1Tt amU

meﬁ@C str.find() R str.endswith () R str.startswith ()
eLUeAE¢sziijijcZDaUzesTiijZ

>>> 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 ('
10

>>>

no')

41747040 meiCcZDANZEEmEITASe A £¢TIemeal Z2ale,; (4ijRASN re

@laaiUaAC

ay7i7EecéGLemial. Z2ale; ; 4ijR¢ZD4§ 7l Tia0§¢REINAAGES, i deCsaNzéEme TiamUiijaijReZDae Utz

11/27/2012 iijN4;3aRfaz8e£Z2 408 AZiijZ

>>> 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')

ELé’leaefaﬁij Rﬁlﬁgﬁ@é

no
>>>
deCadlli;ieCyi; £cTIARNEY AdyteladijRAOZAAZAd ZatiadNzé EmiijNi; 187 Tersa
>>> datepat = re.compile (r'\d+/\d+/\d+")
>>> if datepat.match (textl) :
print ('yes')
else:
print ('no')
yes
>>> if datepat.match (text2):
print ('yes')
else:
print ('no')
no
>>>

match () eAzeYiizOamUctiedysaijAagNaOzaNzeEmiijNaeCadlli;ieCse§dal smUcticiy§izze DR

di£cTl findall () @UzaesTaOzizteZ£aACeiTaeCiijZ



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

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

>>>

111367471 emalZ4ijRcZD2UGaAZiijNéAZayyaijZalr ¢ TieNndR 640 zemTeOaal EczDaACai TaeCii;

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

z z

emTeOnal EczDaRriz84;£4; UaROICcZDAd DeREeZt 3.6 AamTiijNaZ a4y 7aR faz88 LEALAarEa R4y

>>> 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)

llll

>>> m.group (2)

1971

>>> m.group (3)

'2012"

>>> m.groups ()

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

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

>>>

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

>>> text

'Today 1is 11/27/2012. PyCon starts 3/13/2013."'

>>> datepat.findall (text)

((¢'212', '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 () @UzasTiijZeRct ¢eUGellnaziazeal Usald;cijRe£TaZdel A=l ¢ZDANZEEMIAC
deCadlli;deCsizéetmizéeUzaijRe£TAZAaN7¢EmiijNaR 284, £¢ T1 finditer ()
eUzesTeiizceZ£iijNeiTaeCiijZ

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

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




edieoz

dEsizOemial Zeale, 2ijRCREG2¢ZD 2 TZcINaG3czRGEAG 47 Bl TiiizecZDENCAZE 4AC
ayme£GiijNe£Z4y ASLCEYRe£ii7Ei; £gTfreaafqﬁiﬁe£ZeqNaNiéEla§NEBRIJ ot ¢eUGell ngZDzeIJAﬁ§ZaeIJ na
eiyafComdéld afse Y AEL4j£cTl re . ¢ ompile () glJUerSaelcaLZeacle“aljRalUgn@ayanN
gbﬁé’llﬁééﬁg”ﬁ match () , findall () @LUGAE finditer () cmlC anzaegTaAC
4;SAEZemcal ZaijRamUcheiyscZD2UGa AZiijN¢ZyaizeZ66 AmcZDaAZesTe Vi £¢TIa0§agNamUches
'(\d+) / (\d+) / (\d+) ! aAC e£7Z¢ glalfJgneaysaranlaéZe gC&?dREIRI%ﬁU eliiijNe£Zalllemcal Zeale

a@CaedIJ ayle£Za3auaAZgZDerIuJNa i aa£Eéazi; £¢Tlayd dytaRmae UlTeiiiijNesziijij
" (\\d+) / (\\d+) / (\\d+) ' dAC

élAGeAxsizDR¢ZDeYimat ch () @UzesTizEizEecAx§éimUcheiyscZDaijAagNeCIALEiACA6CcZ

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

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

'11/27/2012"

>>>

deCadld; ieCscd; cabiNzeEmiijNcadifli icZDemial Zeale ; 4ijRA78$¢czS Al i1jNaTsACRe£Zi71 £ 7

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

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

<_sre.SRE_Match object at 0x1005d2750>

>>>

®lJAGROi1jNaeCadlli; dizB47Be YAAZ 4y AetiacGA M cZDe UG21THaANzéEm/eRITct ¢ Smi; I cZDefl
re @ladiUcz3al.AcZDAG; 2 TraACeiTaeCiijZ

>>> re.findall (r' (\d+)/ (\d+)/(\d+)', text)
((¢'a212', ‘27, '2012'), ('3', '13', '2013")]
>>>

diEeYiélJAeeAzsieDR¢ZDa Yfii] Né’leéaadU 4zl Sgc’SIOJaAZad’ géGRgZDaNZéEIaSNaeRIJ ot CaeSmi L

@laalUczgalacZDaG, 2 THijZaiEeJAe£ScijUetSe£ GeZDeladijRcij SalYe;uaeIei‘iJNaZaaeld’ azuaylagZeeuL
ijBeYaeCadld;£¢TiécDcijUiS@ladijRcZDefiiijNi; 1aFEaijZaGRAIS e §8= L ; ASNiyAizZ6¢iad UgZDad' T

2.5 amUcneaysaeRIJct ¢aSNaeZLené
éU6eécY

djdeCsal)amUcticaysiymeRIct ¢aSNaNzeEmeNGa6ZcZDeUGelhnzlaiijR



egéaEsaeUzaeal
afiéiiOgoAangZDaerIcaelaaljRlleth 208 £¢TI str.repalce ()
anzaa§Tal§aRr11]NzerTac—;:CnJZ

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

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

>>>

/////

ar7a70ad’ leeICgZDaelacaljRujNerua‘£(;Tl re aefaéiﬁéiyngIV) sub ()
aG, zeTraAC ayzazEert zeYOe;EZayhlJNaAGeo(Ja i azeC§arEa i caljRayZ 11/27/2012
gZDaaUeaeIJ §alUgn@aysaeTzaeLR 2012-11-27 aACed 7i; NagCiyNiijZ

>>> 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."

>>>

NG

sub ( aG,ae"[r'eiyngDgnnayAaylaRCaeIreereéﬁ aNzé EngDze]qaljR11JNgﬁﬁaiNaylaRCaeTraeYraaZ;Eael
\ 3 ®NG&RSaL leIceelaal_]RgZDaelTeOugzDaRuaAC

deCedllijiel S¢oUcTicZyaRNZD=ladijRAAZA ZenhaxZLeméiijNEACZSAEL¢ijUeiS46CaiteRR AN

>>> 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."
>>>

&r7a702 7t ALAAd meiCcZDaZ £ eméiijNaRz&41j36 A Siy AdytaZ £ emcaZdeiCaG; e TieldizéeZEiijNef

>>> 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."
>>>

dyAuyteZLemciZderCaG e TigZDiRCaTie YijAiyt match  &fZaiijNaz§arse Yr
match () eLUAE  find() e£TazdacZDarzesaaAC  dj£cTl  group ()
eUzesTeiéeRRARUCL 7367¢ZDaNzé EméCIALEAACAZAeiCaG e TielJAGROE TAZdeZ £ emé imUciigayia A
deCadlléZd aiEaaZ;E&léé’lROgZDng 2dlIad UiijNi;ae£ Y e Csc§86AS @Il 4d’ Zai S Z£ eméAR ST § 47 E;
re.subn () @igizéeZ£iAC2iTaeCiijZ

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




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

2

>>>

eoiedz

dEsizOemal Zeale,  2ijReRIct ¢aSNaZ£ eméiijNayEéiceijTed 2¢ZL sub ()
eUzesTaszellnatsczReilitcZUia7Eel A=lJL 3AC aEGa6delTAEZ cZDECIALE e YicijUAEZemial Zeale;,
2.6 amUcneaysagijcTéad garRaEZ¢ZDaRIJct éaeZLmé
éUoécY

dja61JAceA#ZE4E; ¢ TéAd BAIRAEZ¢ZDa Uz4ijReR1Uct ¢ijOeZf emée UG nimUcedys
egéaEsaUzaeal

ay7i7Ealle UGl neSmi e UtGag ¢ Téad arRAEZiijN4 1 1TAee AALT T4 £¢T1

re wladiUcZDaeUtaAZc770£7 477 0 Smia 1T eRR:; 7 re.IGNORECASE
®aGatUARCaeTraACaiTaeCiijZ

>>> 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'

>>>

®IJAGROCZDECEayti; NamR e Rmed 747 Eay AaylaiR ¢ijzé ZiiijN e ZE cmcamUchieay3aziaymiij Ze GIaL 126§
4y 747 Ba£6ad me£ZaytiijNa; 38R CélJARe Ady Adyie, BALI 4G 2 THiijNarsaCRayNélécZDe £ ZaabiijZ

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

ayNéicae Yia £ TlayhesraG e TicZDe UzesTiijZ



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

éfSéAEzeﬂ'ﬁjZ matchcase ('snake') e£TaZdazanAaylaZdéfCaG 2 THARCaTiaLEéazae YT
match ariééa)lljNaL’lélcayAeLCaeRRaLfé;EGnJN sub ()
4G 2 TieZd 17EeO8aRUzZ£ emcamUciieiysad UiijNe£ YeC e OsaRUay AaytaZaeiCaG e THaAC

e6iedz
arza7OayAeLicZDaL ¢ Tad géfRaEZgZDaNzeEleeSla i Jii /i Ng6AangZDéiij éeASayAayl
re.IGNORECASE aeaGa;EUaRCaeTfﬁfééﬁsngeu§ad’ §47EaAC

ijBeYélJAseAmsieDRcZD= Y1iijNe£ ZaytarzizOe §R47Z61JAe AAd $4fRAEZE; iemécZDUnicodeaNzéEms
ARCeAC2.10arReL.CazEegcaZt 4d’ Z¢zEeL.CaAC

v

2.7 elJAc§maNzéEmeiaaijR
éUoecY

djaemcall lerTgIAngzelcaLZeqlec(,alj RaNzeElae§RaylanGaeIJ naelqalj RiijNi;EeYa6CaeL  ALtcZDa Y
eANi; 12 Csif62T7a6CARY 2l Re s 2 1TAcmcZDaR2CiaNzEEmaAC

egéaEsaUzaeal

e£7:4y16U66¢ Y iy AeLinaGrcOrallidlIAee AANZEEmiy AdrzaL E6Z TeneizNeUt ¢ZDeUGzTiicZDa Ut A
ayzazEeit @Y OryEeéZiijNeACeZS4eCiayNeZDi; NamRiijZ

>>> 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.']

>>>

alJie£Zayta; NamR iymiijNaeladijR r' \" (. +) \ "' ¢ZD2DRAaZ; 2 Y{iNzEEme¢idRN4ij TARGANEARACZ]
i i EaeYraIJ laalcaLZeacle“ainayl*aeSla ! 1 gn@aaYret ar 192]51ijNaZaaeld aNzeElaeSla, I aijZaa§eaeL’ beeIJAel

vvvvv

P A

ayzazEa;Eoeelce;EZaylerécY11] N&Rf4z&A1T laelaaljRayngD*eeSla iIctieaROEICAE 2iyE 24£ 668 ciieiijNa

>>> str_pat = re.compile (r'\" (.x2)\"")
>>> str_pat.findall (text2)

['no."', 'yes.']

>>>




- ~ v

e£7xanas4;£a; UANZEEmARY e LR éider tal teladijRiijNizOe AN, UaL i JA ¢ SmcZDANZE EmiijNiZ§ AfSe
eoiedz

e£ZayAeLCasng’ zazEal) laEZaNEaRnng( )alUgn@gZDzelcaLZeqle“alj RgZDaaUﬁéAZeAGaLrgZDa
all layAayiaelaaljRalUg:n(;:aysayluJ Nng( )aNzeEleZd’ azEwlce@Nad’ UgZDazza‘ IalUgn@aAC
gDueANnJNa@CaedIJ aj aarEng( )aRueeT(,aIJlaljAagNayngSzeI§gn@(a:rTa@CalJTaRu)azNeUt gZDeeUl’iaA21
e£ZaeaueAZayyauZar1]th acLad ZayleUt gZDecnaljAagNayngSaeI§gn@aNEaRngZDanGeeIJ necnag;cTea

6AZe£GaN1 * 2L UeAE + e£ZaeaugZDaaSla‘IJ gn@aROeIcaauzaLaayAayl ?
aRrazealjzaLuaNzeElgane§TaaTzaeLRarza3L (,aeIJAg§ngDaRreC‘ aNzéEmaAC

2.8 ad’ZéaNaNzéEmeeiaaijR
éUoécY

djdemcal e TelAdj£cTiemeal Zeale; ; 4ijRAOZANZEEMIYAAd 32IUcZD2 UG21T1iijNe AN 6[JAce Al
egéaEsaeUzaeal

e£ZayleU6ééYa(,LaEyangZDangOraIJ i3; Sa‘ angng( )aOzaNzeElazzaeDRalUgn@gZDanuaAZuJ N
aarTa@CuJNaA‘Geoba i aaeC§erTgIAaOzaNzeElCéflélAaLEaL’ §gZDze§leGLuJZ

>>> comment = re.compile(r'/\* (.*2)\*/")
>>> textl = '"/x this is a comment /'
>>> text2 = '"'"'/%x this is a

. multiline comment */
L B |

>>>

>>> comment.findall (textl)
['" this is a comment ']
>>> comment.findall (text?2)

[]

>>>

7z 2

ayzazEa;Eoeelce;EZaylerecY11] INER aaRrazea;EozeTzeelaalJ RalUgn@ayan N&c¢dabaarzeméeaNcZDaeTieN

>>> comment = re.compile (r'/\*((?2:.]\n)*2)\x/")
>>> comment.findall (text2)

['" this is a\n multiline comment ']

>>>

alJ ie£Zaylzefa,ainayl1ijN - \n) aeNGaoZazanAayleIdeelTeOugZD
(42§32 Y1a6Ca6Z47L azanAaylazEazEngaeIeaAZaNZéElllj NeANzymeC 6 AZ£GmTcNiiemTeOtel. U/



edieoz

re.compile () 4G 2 TreO2aRUEy AdyteiGat UaRC THRA re.DOTALL
iijNalJ{e£Zé GNéidayye I ¢ TIAAC a6CaRf2866! emial.Zeale ; 4ijRiymcZDcCZ(.)aNZEEmANEeNiieméeaN

>>> comment = re.compile(r'/\x(.*?)\*x/', re.DOTALL)
>>> comment.findall (text2)
['" this is a\n multiline comment ']

afiéiiOgoAangZDaeCEaEgm £9T1 re.DOTALL aeaGé(SfaRCaeTfé’lﬁéa i1J gZDabLae‘ 113N
aj EaeYra@CaedIJ aelaalj Reldayyad’ laeICaaLUeAEaeYrayzazEeedDeAaalUgneaysazd’ cLNeANSFEAd Zijitelad
2£72UGaAZA; £nge£ZayleeaGé6féRCaeTraféﬁRreC, angOrayAazZeU(iécYaAC
4eCadllesl 436 AL eNI' ¢ZDefliijNelJAas LY & Y 467471 e GlanscZDemeal Z2aie 2ijReladijRiijNe£Za i

v

2.9 aFEUnicodeaeUGaelJnzeaGaGEaNU
éUdécY

4 demcal)[ad DREUnicodeamUcticysiijNélTARe Acabitiel A= lJL imUcticaysall a7 TasCaJL ¢ZyaRN
egcaEsaUzaeal

al0{Unicode:ymiijNae§Ri7ZimUcheeCiad §¢Tiad ZajtaR LasTcZDcijUciARalcd 7aACiyzazEeit 2 YO

>>> sl = 'Spicy Jalape\u00flo'
>>> g2 = 'Spicy Jalapen\u03030'
>>> sl

'Spicy Jalapehso’
>>> 52

'Spicy Jalapehso'
>>> sl == s2
False

>>> len(sl)

14

>>> len(s2)

15

>>>

e£ZeGNgZE&ﬁGaeH ﬁ”Spicy J alapeAso aj £ngazand’ 5 gla icaij Rzﬂeeafgd’ 73AC
iy Acgmij£cTiTt 4; SalUgn@”A §”(U+00F 1)iijNciinazNcgmi £ TleNL ayAaanem” n”aROé&I¢e0§ay Ayt

alJ leIJAe@AzerTe(,CalUgn@ayngDglNazRayla|£ngalUgn@gZDad’ Zgglealgd’ia1]ZazggT§eU6ééYaAC
ayzazEa£o&lce£ZayleU6ééY11JNa [AARFAZEH] £<;Tlumcodedataa31anUaELﬁfEanGaeIJ 2e3GaGEANUiijZ

>>> import unicodedata

>>> tl1 = unicodedata.normalize ('NFC', sl)
>>> t2 = unicodedata.normalize ('NFC', s2)
>>> tl == t2




True
>>> print (ascii(tl))
'Spicy Jalape\xflo'

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

True

>>> print (ascii (t3))
'Spicy Jalapen\u03030"
>>>

normalize () chiidyAiyaRCaTraNGasZimUchieiyieiGaGEaNU¢ZD=Uz4ijRaIAC
NFCealcd zimUctedzTeféx YieTt 4;SczDe LR (2fTaeCAR1eCicZDerlarsd; £c T1amT4y AcijUciA )iijNe ANNF

PythoniaRNziteTreNAzLT 4$TcZDaiGAGEANUA; ¢4ijRNFKCASNNFKDiijNasCizialllad D¢RE® §F
>>> s = '"\ufb0l' # A single character
>>> g8
vy ﬁA '
>>> unicodedata.normalize ('NED', s)
vy ﬁA '

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

\l fl |l
>>> unicodedata.normalize ('NFKC', s)
) fl ]
>>>
e6ied2
eeaGaGEaNUafiéiiOazza, TeIJAe@AazeayAth gZDanzalj Rad’ DgREUnlcodezeUGaeIJ ngZDglNazReC i

ajSad’ DgREeeIééGlngasLﬁéGSaEegZDalUgn@ayseANa‘ 44,1.62;30220 gaLugngaAgZDanuaAZéfd’ AR

i1y ECREASNe£Gazd 2 UGelncZDeUiiAZmUchecZDeiGAGEANUiz§e Yia; LéCmeeAcZDaAC
@i TaeCiijNaAGes, 4;ieCseyESZd 2OL iy AizZ2e UGelInaykéiécZDaRY é8sciiecZDaUtaAZ(aR7eCi = Y i

>>> tl1 = unicodedata.normalize ('NED', s1)

>>> ''" _Join(c for c in tl if not unicodedata.combining(c))
'Spicy Jalapeno'

>>>

zeIJAaRanAayiacNalRasng ziZEunicodedata eelanUgZDaR@ayAayleGle@AeeUzeIquNaz§arsaa'
combining () aGj eeTraRrazeae;NerTayAaylalUgn@eeYraR@ayzaSNe§§alUgn@aAC
alJ le£ZayleelaaIUayle£Yz£IJ L éEﬁazUaG‘ eeTrngazOee§eaeL CalUgnegszaLnujNaegNerszYraR@ayzzeTralUc

Unicodez Y ;¢DieYiyjAdyta; Lad gcZDiyz6¢YaACaeCadleCseZt wisaEécZDizEegtaEsizOeiGac

&faclINeAC UnicodeééYg‘ §dylﬁE§ﬁiée£ZeCf3LEgZIv)éft 2Y0
Ned BatchelderalJl angZDg, SgnZ ayELarzPythongZDUni-

codedd DcREUGECY dz§ eI ayAdyta; Lag;cZDizNezmaAC


http://www.unicode.org/faq/normalization.html
http://nedbatchelder.com/text/unipain.html

2.10 alJizeméalZaijRayma;j£cTiUnicode
éUoseécY

i demcall i £c Tiemeal Zeale 2ijRAd D¢RE2 UGeII1iijNi; Ee Y idEs@sicZDa Y fUnicodesmUciiead De

egcaEsaUzaeal
ézYe6d CEAEN re aelaaIUausngarzayAazZUnl—
codealUgn@gszaeIJ C azEa§zaeIJ ngZDaeTraaNAaAC efTaeCiijN \\d

ausngaNzeElazzaaDRgZDunlcodeaeTraanlUgn@azEuJZ

>>> import re

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

>>> # ASCII digits

>>> num.match ('123")

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

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

o

a(;CaedIJ aj azeC§aIJ lzelaalj RaylaNEaRneeNGaoZgZDUnlcodealUgn@uJNa [AARFiZEH] i £9T1UmcodealUgn
\uFFF &LUAE \UFFFFFFF )iAC 2iTaeCiijNayNéice Yy AijtaNzeEmaGaiytaymaRNeY £2NL iijfcijUc

>>> arabic = re.compile (' [\u0600-\u06££\u0750-\u077£\u08a0-\u08££f]+
")

>>>

4;S=L 3eaNiNzéFm §N&R1Jgt’éae5la,IJgZIV)aefJﬁﬁAZﬂjNaeIJAae;aeYraELaaaGaGEaijﬁiﬁayTaeyEgRE
iEe YaRNeiatiz§ar TeréesleDRiyAd7ZcL ze6heCEAELiijNer TaeCALN AL ¢ TEad 3aFRAEZANZ6EmaSNAd

>>> pat = re.compile('stra\u0O0dfe', re.IGNORECASE)
>>> 5 = 'stralASe'

>>> pat.match(s) # Matches

<_sre.SRE_Match object at 0x10069d370>

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

'STRASSE'

>>>

eoiedz

®G0aRLA;] £ngUnlcodeaSNa3lc aLZeale(, (aij ReAZayyal 7260 i aeeLSgNC aAC
a@CzedIJ aj agIJ §¢ZDzL Sg(’SUe;EZeeauaAZgZDéfInJ NzlJAE; eACZS ayNasL écEgnnayL EEUZEBIC&LZ&I_] Ré’li5
46CiziiijZayzUnicodecZDad $afRAEZe  ieméaSNaE Gz Uad 36 GR2IIL etidcL Ze AgeRR i, ZaEigi¢cZDeTr



2.11 aLaéZd’amUcneaysaymaymélJAeeAcZDamUcne
éUbécY

4;32Cs40z2OL 2 UGz IiamUcticiysaijAad CiijNczSar; e LU ABiymé Ut dymeCsee AcZDamUcticiijNeef
égcaEsaUzaeal

strip() eeUzze§TeC ngaanLand’ aljAagNaeLngSar(,gZDalUgn@aAC
lstrip () aSN  rstr ip () aLEaLnaZOau@aSNaZOaRgeL’ geaNaLand eSmijl) aAC
é2Ye6d e CEAELyNiijNe£Zi7Ze UzasTiijZa026Zd ¢ 7¢7; imUchieiijNi | Ee Yii; 442§aR fizeNGa6 ZaE 4z

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

'hello world'

>>> s.lstrip/()

'hello world \n'

>>> s.rstrip()

' hello world'

>>>

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

>>> t.strip('—-=")
'hello'
>>>

e6ie6z

e£7477 strip () ®UzesTalllefzaRUaSNeyECREx Trembiz84d’ GAROczmad DeRECZD2UtiaAZe Yic
2 TaeCiijNi; 18R fizéc T1a6Caztizeisa0zeOL ¢I ZeiijiijNaij TAR1aSNaGNe LR AE (42 Uizz4kaa AC

dEeYiélTAseAmsieDRcZD2 Y a0767d = Smij 1] aylaljZéfialUgn@ayngDayleUt ¢ZDxUGaizscT
>>> s = ' hello world \n'
>>> s = s.strip()
>>> s
'hello world'
>>>

deCadlli; aangad DgRanleUt gZDgl’ za:aljujNeCcazLa ,aeIJAe@AacsCaLl’ aEGaz0=LA=IIfaAC2iTae
replace () zeUzae§TaeLUeAEa’eYrngeelcaLZeazlec(,aljRan£aelcaAng 74 NaeCiayNiijZ

>>> s.replace(' ', '")
'helloworld!'
>>> import re




>>> re.sub('\s+', ' ', s)
'hello world'
>>>

eAZayyeeCEaE;ayNa i azeC§arEalUgn@ays strip aeSla, I aSNaEfiate;ElazceeSla, I gZyngaRLuJ Nef
deCadleYiefZeatncZDerliijNeCeizl¢T§2l RaZleale ; 4ijRATSAR 42840 g Y | e2ne L NazEaACai TaeCiijZ

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

aIJl’e£Ze(v}NlijNeazl’eu)aijf{ lines = (line.strip() for line in f)
el geaNaeTraeloe‘naelcaeSla ‘IJ aAC e£Zgglanza1]ReIdayyenYaeILnJNaZaayZéfSCayleIJAe@AecDaELéfzé’l]
46CazEdzEAR e Y Fal.Z4z7ay Aaytc T§ e LRAZiijNaziiay TeiReiac£ TAZdeaNizNAL miijZaELe L geaN

strip @Smi;IJaAC

afzaz0=Zt éAYEY ticZDstripiijNajaaRieCiélJAee A £¢T1 translate()
@ UzesTAACriARCEYBayNay AL CizEegcaZt ad ZaEsizOamUcheiyseyEcREcZDAEE67aAC

2.12 36axe§éeEcREUGalJnamUcneays

éUoécyY

7

ayAazZeUie AbcZDazijclZé2Sa6¢all4;a¢ZD¢; SgnZeac;eIcealalTaylecSaEeanGzeIJ 1pAtAEAGAS 1
égéaEsaeUzaeal

20GzI) naeyEgREeUééc’Yalj Z2GL AREALIANE2Niz UGzl ﬁégéaedRayOeeTraeléiéd’ DQREQIL’ iy Acszi
alJ leIdayyg(’SAangZDaeCEa 1¢ayNiijNa;aaRfeC; alj iZ6AL &NV i £ngalUgn¢aysaG‘ aeTr(aerTa@C
str.upper () &SN str.lower () )é’leanGaeIJ nej nayzaeaGaGEeealJaljRaAC ajecTl
str.replace () @LUBAE re.sub () ¢ZD¢GAMTxZE cmceSmi [JeC aL467d LU AE2 TZaRY NG4S,
4j3aRNaeate£ ViR fiz&4;£¢T12.9aiReECeZD unicodedata.normalize ()
4G« TrarEunicodee UGalziGaGEANUZAC

g]v)ualvi(’jlijNaeIJ L2UtaAZ4;38RC; e£Yaaé§aIJ feeyEgREaeSla; DiaybaZt £74 AemaACarTaeCiijNi
ayzazEe£ZeeauaAZnJ N 3 aaRrazea‘ £ngngayya1]Zecna£ i egEgZD str.translate ()
eUzesTaAC dyziazEeijTed 7iijNaAGe6, 4;i¢OFall [l ayNeIéé£Zay1aGNazsgZDalUgn@ayquZ

>>> s = '"pA;tAeAtAs\fis\tawesome\r\n'
>>> s

'pA; tAA(IAS\x0cis\tawesome\r\n'

>>>

gnnayAzeleaeereyEgREgl’ 77 alUgn@aACayzazEe£ZeeauaAZuJ NAELALZ4774y AdytaiR¢ZDe; Heméeal
translate () ®UzaesTiijZ



>>> remap = {

ord('\t") : " ',
ord('\f") : ' ',
ord('\r'") : None # Deleted
}
>>> a = s.translate (remap)

>>> a
'"pA;tAEAGAS is awesome\n'
>>>

zelca(;Ca,agIJNgZDeCcaeauu]Ngl’ng alUgn(; \t aSN \f
ads ngecneGlszraeYaarDaLr'aiyAaylgl’zeealjaACaZde‘@alUgn@rth 208eénalaéZd’ aAC

s

diaaRfazdazEeLZaytealedijiyza§zcaAEZay A emdedDazzeZt Ad gcZDealzdijaAC e TaeCiijNesI 2.4

>>> import unicodedata

>>> import sys

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

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

'pAtAEAGAS is awesome\n'

>>> b.translate (cmb_chrs)

'python is awesome\n'

>>>

ayk.elcd; NamRaymiijNeAZe£Ga£¢ Tl dict . fromkeys ()
anzee§TeedDeAaayAaylaanEy'1'iJNzerRalemcodeaSNe§§gn@a i1Jay76T6iijNarzaz TeZDaAijaEléClayz
None dAC

¢DiiaROd£¢Tl unicodedata.normalize ( arEaO§agNe(JSaEeaeaGaGEaNUayzaLEégé ¢aijRam
gDuﬁROéElengTl translate aGj aeTraLﬁéZd’ el Azlll eGle§§gn@aAC

70

aRNaziatcZDel Azl)fiz§aRizéech¢ Tieisal 46Zd Bz UcszadNcZDamUciie(ef TaeCaOgalaimUcticcml ):
4;[JayzaReiy Adyti; NamRiijNe£ZéGNaedDéA iy AdjtatEel A=lJL Unicodee TramUamUcticee Y #aFDAL

>>> digitmap = { c: ord('0O") + 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"

>>>

aR@ayAg glasyEgREasUGaeIJ ngZDeeLAaeIJ fe i AREALIT/Oe gégaAayOgg Ug aAaG, aeIraACe£ZeGNgZI
¢DiaROAEmCzSARL encode () ®LURAE decode () aSmi;JeideyEeZd el Uif62T2a6CaAC2iTaeCiijZ



>>> g
'"pAtAEAUAS is awesome\n'

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

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

>>>

e£ZeGNgZDaeaGaGEaNUaeSla‘ 0] éifEaO § aeIegZDanGaeIJ nal.Ee gcayzalIgNngZD aSNé§ §gn@aACane
4;ScDiiijNe£Zc sme UzeesTiazBazBARIEN 2 ITAAROcZDcZ62iGarse Y e OuaRUALie UG lTiarza2 TACSIIey

e6ie6z

2UG=lJ nalUgn@zfyEgRanAayl&IJAayzecAgZDerecYazTereaeYre£ReaN§ZDaeAgeC i aACayAeLn&
arzazOgoAangZDeeZ;EaelcaeSla‘ I 11JN str.replace() aaUzae§TeAZayyeeYraeIJAa£ngZDuJ N¢TZeGsall
aerTa@CuJNayzazEaeyEgREgl’ 77 alUgneujNa‘ A3RfazEE£7 2408 AZii]Z

def clean_spaces(s):

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

return s

deCadl)i; 180z (Ner T¢ZDefliijN4; 1a1$41jZaR S¢Ore£ Z¢ smae Uz4ijRiijZaf T £¢T1
translate () aLUcAE=mcil.Zeale; dijReeAdfnd; Lad’ZaAC

0~ ,0

aR@ayAaniéIqu Na@CaedIJ aj ééIJAe@AaeL’ 3eaNizzi Tad’ laeICalUgn@arzalUgn@gZDeGlanraeYaarDa
tanslate () @UzesTiijZéldayyicZDatnaAC

v 2

470ad’ ggZDanzeIceeIeeoquNarzaan i agZDazTngglNazRaaIeert eeAgeC @ YT aayla(,UaylaOZeGlau‘
aylazngDaeYru]NaeLSaznaylaRreC i gzZa, aazzeooayAaylgL’ iﬁ6ZgZDaELAaeIJ rujNa, £a6CeC; | ad’§éACazTa
47 iemd 36d6ZExCEAEiyméITA e Ad 12 GlansaOzarler TaymaRNcZDa Uzaes TazierDiijfa6CaAC

afjc6actZay AeL.CEZEymesie6r¢ZDa Y feUGITiiijNt Ee YicsziijijcZDeb A=llfiz§ AR fizs6 AC¢ Tliz

2.13 amUcneaysarzéR
éUoécY

djieCséAZe£Ga§Reomar7é ReUziijReidiijaijRaAN UsmUcrigiys
egéaEsaeUzaeal

/////

, rjust () aSN center () eeUzzeﬂ“aACaerTa@CnJZ

>>> text = 'Hello World'
>>> text.ljust (20)




'"Hello World !
>>> text.rjust (20)

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

' Hello World !
>>>

el AelJLe£Z7:i772Uz2sTéC;eCia08R UGy AdytaRiEAL ¢ZDaandEEsmUctica ACzi TaeCiijZ

>>> text.rjust (20, '=")
'=========Hello World'
>>> text.center (20, "x'")
"sxxxHello Worldxxxxx'
>>>

[ s

aGj=Tr format () aRNaeauaRrazengaeIeacLaoza:YSgZDarze i RaIUgn@aysaAC
djace AAAZCZDarse Yia£¢Tl <, > @ LURAE ~ smUctieaROGI¢ct ei§iyAiyteNGasZeZDas;azea ACei TaeC

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

deCadl)d; ieCseNGasZayAayiéidel ZedijcZDaand EEmU ciieiijNaFEAGCAEZALfafzé; RamUctiecZDAL N

>>> format (text, '=>20s'")
'=========Hello World'
>>> format (text, '+720s'")
"sxx+Hello Worldxx*xx'
>>>

4;SijaijRANUAD ZaytaAijcZD2 UtiaAZiijNe£ Za7ZaeijaijRizéciAiz§aR fazseéng TIATIT
format () @UzesTiymaACarTaeCiijZ

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

format( aG.zeTrgZDayAaylﬁé‘ad DaeréifSCaylazEeACngaanlUgn@ays aACa6CARf azégﬁzeiézeéij

>>> x = 1.2345

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

! 1.2345"

>>> format (x, '710.2f")
! 1.23 !

>>>




edieoz

alJ leAAgZDazcgaAayanNa (iczRAy Vil ZIINAL ¢ TleldzijaijRAN Uz UGelliicZD
s eSma;lJ gn@aACaerTa@CuJZ

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

! Hello World'
>>>

4B Y1iijNaIJ lanrgL’ Lel) nazcgaAaylllj Nij ] aadzTereiijYaELEAL & NI
format () aG; i eeTraaLUeAEanzaeﬂaAC format () e@AeerT %
eSmijciiecZDAE§eCeZt dy7aijzad 3aAC aztayT format () az§aerTa y £9T1
1just () , rjust () =L0 center () anzze§T£eZt’éAZgThlJN

s\ 2

aZaayzaoCaRrazengeeIezealj 4ijRaNUizze DRafzesaii] NeANaylazEazEaeYralUgn@aysaAC

deCedlleCsee AZGNAEIZEEE format () 4G e TrcZDalIL ¢ TicL 2z AgiijN
efaaRCeAC alJlcz£Pythone UGaad

2.14 aRLaziizeNijeeOéamUcneays
éUoécY

;32 CsarEaGaaytarRcZDamUctiedysaR LAz 4y zay Adytad gcZDamUchieidys
égcaEsalzaeal

deCedllijieCsee AARLAZGCZDmUchieiySe Yialliay AuytazRALU2LUCAE iterable
aymiijNéCeiazLaelJAdfacZDaUZ3ijRafse Ya;£cTl join () @UzesTAACafTaeCiijZ

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

'Is Chicago Not Chicago?'

>>> ', ' . join (parts)

'Is,Chicago,Not,Chicago?’

>>> '"'_join (parts)

'IsChicagoNotChicago?'

>>>

ALIcIINeth=l&iijNeLZcsmermes Tcll NayLaOzauZaarTebCaeAhlJ Nij i EaeYr
join () ecnaaNGaoZayzalUgn@ayngDayAaylanzaa§TaAC
e£72108AZcZDECIALEA0§aZ 4= Y i deCsaOze£de0scZDar72$adR e C 2 lse GIAR De gmiijmaR N ¢ ZD e Tizem
a@ézedIJ dl{el AellL é£ZazZ§fiésaayLeé 14672471 ayAayl j oin ()
zzeUzeeﬂeeYOeeYceerﬁEUa‘ ZgZDaAC 4Z4zemd’; aj aaRleIJAe@AaeNGaoZa jaeCseeAcZDALEAL salUgm;aysa,
join () &@UzesTa0zaiEeUGellich GedtczDARLetizidaAC

0,70

deCadl)d; dizE47E R te Y AR LazGaFSe TraGaayamUclieaysiijNa; £c TIARL 43R G(+)éAZayyansczRedsad §:


https://docs.python.org/3/library/string.html#formatspec

>>> a = 'Is Chicago'

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

'Is Chicago Not Chicago?'
>>>

AEAARG(+) e Smi; T ctigall la‘IJ ayzay AazZad lzeICalUgn@aysaeaualjRaNUgZDan£azczeUzz£aLgZDeeU it:

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

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

deCadl)d; ieCsalliezReiAiymaiEayd aytamUéicamUcheaysaRLazaetalsiijNg 3aRIEITASe AcG ASmT cZ

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

'HelloWorld'

>>>

eoleoz

alUgn@aysaRLazuaRreC,gIJNayLaOzazuayleIJAeeAngayAeeIt ek.CridesieszaAC
djBe Y riymaz TeréarRcIINe£Z:ité U6c YiijNeINazRaS Y éAZayyall [amUcheiysadijaijRaNUeZDae UtGaAZaZ

=2lJAéGmeeAcZDélTAeAdijTethesleDR¢ZD2 Y1iijNa; Sel.Sazni; £¢ TIAL AR & (+) e Smidj I ciieaOze £ dze!

4734y 7aE 18R Ge£de O&iijZaij TetGAEEamY 4d’ maLt:iz84RE.AACAI); 4Zdee T Smid; 1TAAC

cL28LAcZDiijNi; deiye£1JéC; aymaz TACRayNéice £ Ze 04EZamUcticiyse £ de OfizEcAATTZ

s = '

for p in parts:
s += p

e£Zg glaEZaeﬂaijZeerTa i £gTi join () anzee§Te£ReaNgZDe@AmECayAazZuJNaZaayzeerRayAeenqaeL’
djael]A&8 e YFAELeTtGéZE2L A=l gZDalUgn@aysgL’ GaotcDGaROAEmAEA6Cizniefde Ottt idaAC

iy AaytcZyarzeiTe; CeAteYOcZDeEAdtge YLl ¢TicT§ 2L RaZIeale, ( ijR(ARCE

9

C1.198FReEC)2; i

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

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

>>>

iRNzi0e£Yd; UnsleDRaymatEee AcZDimUchedyiefdeOde Smi NaACe I 2 UtaAZcINaZRAS Yall e

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




4;SeataR L £¢TI/O2Smi; 1TaSNamUchieiysefde Ot Smi  IcZD2 UtiaAZiijNelIL e UG AZEITAse AiZ
xiTaeCiijNeACeZSayNeéiccZDiyd chfazéciAcL GadtiijZ

# Version 1 (string concatenation)
f.write (chunkl + chunk2)

# Version 2 (separate I/0 operations)
f.write (chunkl)
f.write (chunk?2)

a@CaedIJ ayd’ aylalUgn@aysacLaarJNeCcangnnayAaylgL LaeIJ naeA geC i auZa:Zt ae, azZuJ NaZaasz/ O(

vvvvv

aZaayza6CeA:EaEIazEaLZazzayAaylabLad’ ggZDayt anungaedIJ éiﬁayTe@Aad’ mil Gad’ géGRgZDaEEalYa
2£Y Y réCeaREeiijN eIl eeUﬁﬁAZaeYreIJAe@Aaeazzeléia‘ dcZDazTeTiciNazZR¢L 7cCz2i@aEsa6Za7 Tersi; £

zeIJAaROerLayAaleij Nac;CaedIJ aj éé’lGEad’ GgijUaEZaedDéiiié’ld’ geGRarRalUgn(;ayngDebSanaicga}

djdelTAag e ACeZSayNi ‘£<;T19T§aeLRaZIaG (e THiijNALP ngyleldéfIé’lRééiggT§ecSangL’ G6taACziTaeC
def sample() :

yield 'Is'

yield 'Chicago'

yield 'Not'

yield 'Chicago?’

N2V VO v

e£Zg glanzae §IayAay1a3U | euchDeeUzeIcaaYraoCazuaa saeeIJ La arzeb S angL Gaeo;aLraz'[e@AaeAanau

PN

i; NaeCiijNi; 23R fiz8c6AmTcZDi £¢TT join () eUzesTaiEe£Z477cL GedtaRLAzZ (021817

text = '"'.Jjoin(sample())

el UeAE4; 1528aRriz8aEamUcliedyscL G616 GmasZaR SALi/OiijZ

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

iEmel UeAE#40£Y aR1478aEZ4G 24y Ad7Z¢zSARLI/Ox Smi; I ¢ZD2taR Lae UzaealiijZ
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 ''.Jjoin(parts)

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




|

e£76GN¢ZDaEséT6¢Czal1a2080838NcZDc T§ 2 LRAZIAG e THZlAymETA e Ac§36ASH £¢ TiczEeL.Ciij

v

2.15 amUcneaysaymeRSaESaRYéGR
éUoeécY

d;3eCsal.Za774y AayIAEEAINARY 6GR¢ZDamUctiedysiijNaRY éGRe¢nasCeZDaAlje L Adalcd 2¢ZDamU
égcaEsaUzaeal

Pythonaiﬁzesazel] Larzall lalUgn(;aysaylgoAaszeZ;EaelcaRYeGRaAlJ zeRRa(,Zth anegZDzeTraeNAaA
a,EzeYreAZe;EGa‘£(;TlalUgn¢ayngD format () eeUzae§TaeIeégéaE§e£ZayleU6ééYaACzerTa@CuJZ

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

>>>

eLUeAEiijNaeCaedllecAdcieZfemcZDARY GReCAJIARY 6GRAS §iymae L ; ALKIHN
éCcazlajaaRazéczSaRLa £¢Tl format_map () aSN vars ()
aACarsaCRayNélce£ZeaiijZ

>>> name = 'Guido'

>>> n = 37

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

vars () e£YalLijAijtellL 2DReAlcZDcL zeAgaise Yia6Ciz§6 AC TTaz04f76$a46d4; NaAC e T4

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

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

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

>>>

- v

format 4SN format_map () ¢ZDiyAiyicijzéZusise YiasCaznazaiymeCa;Lag;cZDad DCREARY EC

>>> gs.format (name='"'Guido")

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

KeyError: 'n'

>>>




ayAggleA;EaEle;EZggleTZerrgZDanzze§TzeYraR¢ad U467z ayAayiaaneIJ L

[ PN

__missing__ () anzzeﬂgZDaanEyarzesa;uNarsaCRayNeIce£Zzeau11]Z

class safesub (dict) :

nrnsVSamckeyal’ ;AyMELE" "

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

.....

>>> del n # Make sure n 1is undefined
>>> s.format_map (safesub (vars()))
'Guido has {n} messages.'

>>>

aeCaedlli;24RScOrGansalNliz¢c A ymECScZAcZD e geaNe£ 7477 eméétd iijNi; 43R 4 28AFEAR Y éGRa

import sys

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

cOralli; 1R fazeaCRayNéI¢e£Z e 10aEZ47 EiijZ

>>> 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}

>>>

e6ie6z

ad’Zazt dzéelécTsazOPythongijZizR4fZaRY 6GR e Z£ emécZDAEEC 62 TraNAS ANEfij Gt 47EAR D gmi:
ajJayzellnek.CiymasTed 2¢ZDiyAaytaRieCi¢ZDegtaEse Uzeal iijNij 1aR fizéel I e UlGia AZijZ¢ ITNALFAC

>>> name = 'Guido'

>>> n = 37

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

>>>

djaaRreCie£ViijZeIINALiamUctiedyelaeifcZDi  £¢TliijZ



>>> import string

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

'Guido has 37 messages.'

>>>

glv)ﬁéANiijN format () &SN format _map () gZyzfrTebCayLeice£ZazZz£szzeqLeANausant SE3AEL
a‘£g"f1 format () eeUzaegTe£YaBIJL ayAaylae‘ad DarsaeYra‘aaRrazeeOuacUarzalUgn@aysaaalJaljRaNUgZD
eANe£Za77¢L zaeAga—:Yra‘£gT1aCRaelqaeI£alUgn@aysazNgsngDanzaeqLaylaRreC‘eOuabUgZDaAC

-3

elinel) Zé£YeClaLEazNgzlazanAazZeanzggL’ zeA gaACeeYaarDeeLUeAEaanEygszaylesIJ ayzazz
__missing__ () zeUzaeﬂ"aRraiééol’ ;3367471 4eCid; Tad’ DgREglJ zad’ §§ZD3A1J aAC all
SafeSub gszaylujNe£Zay1$Uzee§TééﬁaoZazE ayzarzgljzad’ $cZDaAlj] e£TaZdayAaylalaa‘lgn@aAC
aj aaRrazeaRSgOrglj zad’ §§ZDaA1J iijZaGzcOralliczS=dll alUgn@aysayl(aIJ léfCéngZDeeUﬁéiAZaRreC 14 L
KeyError &ijCayjyaAC

v v v v

sub () 4G; ae"[ra i ;Eng sys._getframe (1) e£TaZdéfCngeAEgZDeeaLaygaACaRrazeaanylé6£eUl
f loca l s eeIeeOuacUasAeClaRYeGRaAC zernzeUagUSergzIad’ géClaLEaeCEaE;ayNaIJ lazcgaAaylaOzg

aRead UiijNaAija; UzsleDR¢ZD2Yf £_1locals eYriyAiytad milaerCeTiaG e TicZDalInallfaRY éGR¢?
afj¢adjdaRrazéxTZaRY £_locals ¢(ZDAEEAGZijNajExY fefZaytifoxT2ar2a20aROEIECZDARY EGReGLE

...... 20 220 27

el Adz&iijNeZ; et &6 ”£eU0ayAayleeaLay 3clINayEa028; LéCle AtiijNi; Ee Y arza6CcZDizz4; Tee Smid; 1T mi

v

2.16 4262eNGasZalUao;=aijaijRaNUamUcneays
éUoécY

djaelL ay AdzZE T£amUcheiysiijNeCyizé e NGasZ¢ZDal. Uas; arEa6Ciziié Gma U ijaijRANUaAC
egéaEsaeUzaeal

di£cTl textwrap zladiUzideiijaijRaNUsmUcheayscZDe; SaG7aACerTaeCiijNaAGaeCi; el L dyNs

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."

>>> 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

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.

e6ie6z

textwrap $laaIUarzaanlUgn@aysaeIf Salr%YreIdayyeeIJ | nggZDangL’ zaLnaeYra, Sd; aayNaeIJ Zeu

OV\v O s.

dj34Rfaz84£¢Tl os . get_terminal_size () @UzesTeiteOudRUczlchifcZDad gaiRarzaryaACeiTaeC

>>> import os

>>> os.get_terminal_size () .columns
80

>>>

£i11 () @UzesTeOsaRU4yA4728EG4208R6AL aRCaTreldaOgal ttabiijNemiREczSar; cmL aAC
GRCEYE textwrap. TextWrappereUGazad 8¢OGaRUzZt ad' ZAEEA673AC
2.17 alJiamUcneaysaymad’DcREhtmIaSNxm
éUoeécY

;32 CsaFEHTMLaL Ue AEXMLA&6dH; SdeC sentity; =L0 s#code;
eZLeméiyzarzazTeZDeUG=1InaAC AEm AEiijNi 1é1JAce As fiemce UGelniymcL 2a6ZcZDamUctie (f T4
>, 2L U &)aAC

égcaEsaUzaeal

deCadl)d; ieCseZt emée UGelnamUcheaysiymeZD ‘<’ @LUAE > iijN4;£¢ Tl html .
escape () 4G;&TraRfiz83; L4672 Y S¢ZDasNzLRAACaTagCiijZ

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

>>> print (s)

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



https://docs.python.org/3.3/library/textwrap.html#textwrap.TextWrapper

>>> print (html.escape(s))
Elements are written as &quot; &lt;tag&gt;text&lt; /tags&gt; &quot; .

>>> # Disable escaping of quotes

>>> print (html.escape (s, quote=False))

Elements are written as "&lt;tag&gt;text&lt;/tagsgt;".
>>>

a@éaedIJ dj demcalliad DgREgZ]ﬁ&:YrASCH&ﬁG&:IJ 1iijNaziay TeCsarESIdASClle UGz IInarza7T¢ZDg
aRrazegzZae§RazZI/OaG i eeTralj aeASaRCaeIr errors="'xmlcharrefreplace'
wldey  alie£ZaytcZ6aAC =i TaeCiijZ

>>> 5 = 'Spicy Jalapehso’

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

>>>

ayzazEan:,EaelcanGaeIJ nayngDgl N Ug aAaGd4; SuJ N aeIJAe@Aa, £ngaR@ad’ UayAg glanzae §TaAC
a@CeedIJ i demcalllad DgREHTMLaeLUeAEXMLanGzeIJ n11] NéngIAaELa‘ £gT1ayAay1aRLeACgZDHTML
éAZayyeCEAE#yNiij Ne£ZazZé’u°1é:3Eua1]ZeGlaLlan£aeléé£Zanglj UcidAAAijiijNi; 3eUié1JA=NE&£CIAC

&L 2UtaAZiijNaeCedlli;1eOse Taal ii7Eiy AizZaRie L ¢ijUciAdAijcZDa0§agNe UG TiiijNél
éAZayya;aaRIéITAeeAd; £c TIHTML2L U AEXMLegéedRaZIcZDiayA477cZyaEsatéaE0aG 2 TH/2UzesTan

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

>>> p.unescape (s)

'Spicy "JalapeAso".'

>>>

>>> t = 'The prompt is &gt; &gt; &gt; '’

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

'The prompt is >>>'

>>>

e6ie6z

aicT§2L RHTML2LUsAEXML2UGelJ ngZ]v)zele’iﬁAZlijNa@CaedU ZEIC(;ELO(;Z]V)C‘ neelch 7ae6haeiGel
cLzalieYia;Si;ddifcTiprint () 4G; zeTrzeLUeAEaEuazUalUgn@aysaealj 31JRaNUeeIééiiggT§eGSangZDc
aj £ngaCR html.escape () QZDauééiEuaG i aeTraRrazeacLaozzeYSQZDegcaE§e£ZQszeU6écYaAC

deCadllijieCyizéaBiizU2U231jRAd DeRE2 UGaUiiiijNe£ Y e lJL 4y AdzZaEGizUcZDaidaEaaG e T
xml.sax.saxutils.unescapge () aRf4784y6AEI 4;3AC
¢DieANiijNi; 347 TeraELeiCeiTejEesZae AO=ini; £cTliy AajtaRLEACcZDe gt dRAZIZAC
aerTacélijNa@CzedIJ g Faliad IV)gIV{EHTMLeeLI/jXMLzeI’jGaeIJ 1iijN

a,£9le£§RaylegczedRaelaaIUzerTa@C html.parse LU xml.etree.ElementTree
aticzRay6i; aeGHEIad DeRE4ZE¢ZyiEscZDeZ £ xméczEE.CaAC



2.18 amUcneaysazd’'cLNegéaedR
éUoecY

a‘aaeIJL’ayAaylalUgn@ayanNzngaanu@eG§aR§arE ”e eedRayzayAaylazd’gL’Nae;AaAC
egcaEsaUzaeal

4AGaeCijaelIL ayNéices ZednayAdyte UGzl namUcticdysiijZ

text = '"foo = 23 + 42 x 10"

ayzazEBiazd L NaNUamUcheaysiijNa; aaymizESITAee AANZEEmaeladijRiijNe£ Y 4; UeNGasZeladijRcZDg
2iTaeCiijNi;1aRfeCi e CsaiEsmUcheaysaCRayNéice£Zaeine  neméiyzazRAL U ZiijZ

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

ayzizEel geaNe£ZeincZDALGALEiijNehniiy A emsaise Y ACRayNEice£Zaea0al. ¢ T14S; dRmemTeOtic?

import re

NAME = r' (?P<NAME>[a-zA-7 ][a-zA-7Z 0-9]«)"

NUM = r' (7P<NUM>\d+)'

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

TIMES = r' (?P<TIMES>\«x) '

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

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

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

allayEéiccZDaladijRaymiijN 2P < TOKENNAME > ¢ T1470¢zZ4y AdyteladijRas ;aRmiijNa; ZaROEICH; £¢T
ayNay AcmiijNayzazEazd gL’ NaNU11JNa| £9Tlaelaa1]RarzesaacLarSecnazzg§eeASgZD
scanner () ztUzeeﬂ"aAC e£ZaylzeUzae§Ta1]ZaLZazzayAayl
scanner af7esaiijN alJ le£Zayle°1f2ééaayLayleeUngDengTl match ()
aeUzesTiijZijAxméemscZDel 12RRcZ624GeUGITiijNeiR eméijAbytaNz¢EmaAC
ayNéice YimijTed 74yA4yt scanner dfzesadeCi;Tansd; eZDizd 42S4ijR4; NamRiijZ

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

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

('"NAME', 'foo')

>>> scanner.match ()

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

("wst, ' ")

>>> scanner.match ()

<_sre.SRE_Match object at 0x100677738>




>>> _ . lastgroup, _.group()

('EQ", '=")

>>> gcanner.match ()

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

(‘ws', ' ")

>>> scanner.match ()

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

('"NUM', '42")

>>> scanner.match ()

>>>

46d6ZE4;£cTIet Zcsmet AxllicZD2Utia AZiijNaR 784, a6z Y S¢ZDACRAYNEICe£Z 2 A0aTE4yE 2 £T 7

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', value='foo')

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

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

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

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

deCadllijieCsefGrzd d2d’ ¢L NeatAiijNi; 18R 428362471 Zt 4d’ Z¢ZD¢ T§ 2L RAZIAG 2 Tre LU AE;
&iTaeCiijNayNéiézijTed ze Az atefGaezd 2L A=lIL ¢ZDel 72¢Z;dzd ¢L NiijZ

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

eAZayyaeIééfSéazd’ cl NaNUaeYra(JLad’ ZéﬁYgz ganGaeIJ ﬁégéaedRayOad’ DgREgZDgﬁfl'ayAaeleaAC
ayzazEi; £gT1ayLeIchDeeL’ r’lzeRRzeUzee§TuJNa i ééIJAe@A,éESFa i Re£ZeGNayAazZeGle@AgZDaGangaAC
gnnayAngarseeYra i aa£Eengapeéd’ g aa, £ngzelcaLZeacle“a1J RzeNGaoZazEeeL AzlILe & SaEeaylaRreC 14C
deCadlJelIL dz74; TiymaRiaNzéEmcZ D2 UGalInaGzcOrizEiijNaL ieRRaT$HjZ¢Zt 2083 Al TeméaAC£Z4

azd’ gL NgZDéqiéiRéii§aeraeIJ La; éﬁSngDﬁAC re ®l2aiUiijZeNL ¢EgeNGa6Z48;cZDéa7a7R4a Oié’lA

s

47 5emd ijNaeCedlliyAbyteladijReATas e Y ARy AdyteZt eT£aelqa1]RgZDalRalUgn@ayquN CeizLajae



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
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PRINT = r' (?P<PRINT>print)’'
NAME = r' (?P<NAME>[a-zA-7_][a—-zA-Z_ _0-9]«)"'

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

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

# Outputs :
# Token (type='PRINT', value='print')
# Token (type='NAME', value='er')
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expr ::= expr + term
\ expr — term
\ term
term ::= term * factor

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

\ NUM
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NUM + NUM » NUM
Al)lemd 3§7caAidyEiijN egéedRALIA| 1TiijZerTeiAG026 AZo£GaZ L emC e S| ITANZEEme imae s TAL T, SAE
expr
expr ::= term { (+]|-) term }~
expr ::= factor { (x|/) factor }* { (+|-) term }=*
expr ::= NUM { (*|/) factor }+ { (+]|-) term }=*
expr ::= NUM { (+|-) term }x
expr ::= NUM + term { (+[-) term }x*
expr ::= NUM + factor { (*|/) factor }* { (+|-) term }~
expr ::= NUM + NUM { (%|/) factor}t* { (+]|-) term }~
expr ::= NUM + NUM x factor { (x|/) factor }x { (+|-) term }~
expr ::= NUM + NUM » NUM { (x|/) factor }+ { (+|-) term }«*
expr ::= NUM + NUM % NUM { (+[-) term }x*
expr ::= NUM + NUM = NUM
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#!/usr/bin/env python

# —#— encoding: utf-8 —*-—
Topic: dyNéZmegéedRaZ1
Desc :

mmn




import re
import collections

# Token specification

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

PLUS = r' (?P<PLUS>\+)'
MINUS r' (?P<MINUS>-) '
TIMES = r' (?P<TIMES>\«x)"'
DIVIDE = r' (?P<DIVIDE>/)"
LPAREN = r' (?P<LPAREN>\ ()
RPAREN = r' (?P<RPAREN>\) )"
WS = r' (?P<WS>\s+) '

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:
vy
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 exactly match and discard the next token on on the_
—Input
(or raise a SyntaxError if it doesn't match).

rrr

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):
"expression ::= term { ('+'|'-') term }«"
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 { ('x'|'/') factor }x"
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 + x 4)"'))

# Traceback (most recent call last):

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

File "exprparse.py", line 67, 1in expr
right = self.term()

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

File "exprparse.py", line 93, in factor
exprval = self.expr()

File "exprparse.py", line 67, 1in expr
right = self.term()

File "exprparse.py", line 77, 1in term
termval = self.factor()

File "exprparse.py", line 97, in factor
raise SyntaxError ("Expected NUMBER or LPAREN")
SyntaxError: Expected NUMBER or LPAREN
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if name == '_ main '
descent_parser ()
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expr = term { ('"+'|'"-") term }=*
term ::= factor { ('+#'|'/') factor }=*
factor ::= "(' expr ')

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

def factor(self):

aerRaylanzae§Ie@A§6Na:LRgZDaZZanabLgoAalI 516(3a£Eeazaanu@eG§aR§eAlaOEerlae§TégDaLZ
aZan§RgglaeDRazL’ ayLé(’Séananzaa§TgZDgZ6gZDéf§aerée;AazLad’DgREa6Néflae§TégDaLZ11]Ne@AazL
ayza7EefZeAtaAZii] NeIJAeGG(;TlayNeIcgZDe;EZazZéfingranzze§T11JZ

. a@CzedIJ egDaLZayngDayNaylgn@aRueeYraRead UayAaylerlae§IegDaLZgZDaRlalU(mrTacCtermaB
e£ZarsaeYreregoUee§Iayl ayNeZl gZDgTsaaIe angaLuayNeZlaLraR@ayAaylerlaa§TegDaLZaylaO
2lIL 2 UtaAZeg DAl ZiijZerCe TiansczR el geaNeZDa Uzes T(ef TaeCiijNalll
factor ::= ' ('expr ')' aymarzexpreZDerCeThHaAC
é£Zéféeerg6ﬁze§Téiyl”éA§é’l; g”gZIv)gTéaeIéﬁAC

vvvvvv \ L4~

aeCadll aylaNzeEanNarsazggT§ayAaylerlae§TeTZerraACe£ZayAeLCayngD
_expect () @UzesTarseYicTleldaAZe£74y AxmcZDIAC

. a@CeedIJ e gDaLZayIayNayAaylgn@aRuayzayAazZaRreC i gZDeAL’ &NI eaz(zerTa@C +
LU - )11]N aj aa£EeqzarzeerRayAg glaRreC i zeCEaE;zecAae§eayNayAay1azd’ cl N11]NaRh£IJ L4;S46Ca
e£Zaz§aeYrasIJ neb.Ced za(JNayl _accept () mUzee§TgZDgZ6gZDaAC
46CCZyA SaZO expect()anzae§TgZDa°11J ééiNUgL’ Lall nujNaZaayza@CaedIJ ayAaylaNiéElaaL (JaLrazEal
ijEeYiaeCadlesazl (ALIHjNaGCaymiijZizgc T§6TZeffe AN 2 Y a7 dezZ(AEAGYAROczmcZD et Az

o 4rza70=11L éCmad méCIALEcZDegDAl 7 (et TaeCalllogDal Zeale (4R @ := term {
("+']'=") term }aymyiijN éCmad miki;IJEAZe£Gay Adytwhiled; icOfeisasdcOraAC

4, ,cOfiayz4; SiijZa TiéZEeLUAd D¢RE=L A=lIL ¢ZDéGmad maECet dcZt Al FeSaelIL dEGazUAECct :
. ayAaaU@aeTt aylerlae{[egDaLZad D(;REéi(SNaeLRuJNaerRaylanzaegTaljZe£TaZdae§RgglngaedIJ ciZ8

e£Zarse YTall legceedRef.GglNaylaAlJ eeYraeAOeeaugt’ fﬁLagZDaO§gREaAC
aerTae;CuJNaIJ lealeb 6aljReesCaAljg:lNazRayluJNeiITaZdaAlJ azcealeaclec caljRegcaedRaROgZDeClaLEg

afic6aaRSijdeijTed 2¢ZDa Y iijAiyic6AimTcZDi; NamRiijNEASa; SayNéZme gt e dRAZIaR fizé¢ Tleiéa
e TagCiijNPythoneime Az lInezhdrse Vi AZe£GayAayicASa; SayNe/me geadRZIa0 72 ge GhgZDAAC

a@CeedIJ d;aarzemd aeD§aEt uénJNa i aaRrazeeAZe£Gze§egIJ NPythonaezRgaAaeUGaiuGrammar/GrammaraeI
¢IIN&6N3; 1 ZaR ScOFiijNéAZe £ Gae L NaleeUzalj RaOzaodgOrayAaylégéaedRaZlaEﬁﬁ(’SdaljZaeIJ L&;Lad Ze

AR GaymiyAaytas AéZRaise YiaoCiaznaymeC eéncTlazOaNEARM4724; Tateé ASa;S¢ZDemesTeg DAl Ziy

items ::= items ', ' item
| item
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def items (self):
itemsval = self.items /()




if itemsval and self._accept(','):
itemsval.append(self.item())
else:
itemsval = [ self.item() ]
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expr ::= factor { ('"+'['='"|'«"|'/") factor }=~

factor ::= '"(' expression ')'
| NUM
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from ply.lex import lex
from ply.yacc import yacc

# Token 1ist

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 lexer
lexer = lex ()




# Grammar rules and handler functions
def p_expr(p):
expr : expr PLUS term
| expr MINUS term
if p[2] == "+':
pl0] = pl[1l] + p[3]
elif p[2] == "-":
pl0] = pl[1l] - p[3]

def p_expr_term(p) :

rr

expr : term
rrr

pl0] = pl[l]

def p_term(p):
term : term TIMES factor
| term DIVIDE factor
if p[2] == "«x':
pl0] = pll] » p[3]
elif p[2] == "/':
pl0] = pl1] / p[3]

def p_term_ factor(p):

rrr

term : factor
rri

pl0] = pl[l]

def p_factor(p):

rrr

factor : NUM

rrr

def p_factor_group(p) :

rrr

factor : LPAREN expr RPAREN

rrr

pl0] = pl2]

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




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

>>> parser.parse (
5

>>> parser.parse ('2+
37

>>>

'243")

(3+4) «5")
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>>> data b'Hello World'

>>> data[0:5]

b'Hello'

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

>>> data.split ()
[b'Hello', b'World']

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

>>>

b'Hello Cruel')

€777 Smi 1JaRN2a0iz§6 ACcTIazOmU Ca TiczDaACai TaeCiijZ

>>> data bytearray (b'Hello World'")
>>> data[0:5]

bytearray (b'Hello

True

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

)




>>> data.split ()

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

>>>
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>>>

>>> data = b'FOO: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']

>>>
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>>> a = 'Hello World' # Text string
>>> a[0]

g

>>> all]

et

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

72

>>> b[1]

101

>>>
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>>> s = b'Hello World'

>>> print (s)

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

>>>




>>> 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'
>>> pb'{} {} {}'".format (b'"ACME', 100, 490.1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'bytes' object has no attribute 'format'
>>>
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>>> '"{:10s} {:10d} {:10.2f}'".format ("ACME', 100, 490.1) .encode (
—'ascii')

b'ACME 100 490.10'

>>>
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>>> # Write a UTF-8 filename
>>> with open (' Jjalape\xflo.txt', 'w') as f:
f.write('spicy")

>>> # Get a directory listing

>>> import os

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

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

>>>
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3.1 &TramUc¢ZDazZZelmazTaEe
éUbécY

djdeCsarzaetdcCzeTiel g2aNeNGAGZes dZecZDel maBse£R¢6UaAC
égcaEsalzaeal

afiéiiOgoAangZDeLlaEee;ERgoUnjNa i£¢TIAEEC;6¢ZD round (value,
ndigits) 4G xTiimsaRiaACeiTaeCiijZ

>>> round(1.23, 1)
1.2

>>> round(1.27, 1)
1.3

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

>>> round (1.25361, 3)
1.254

>>>

aj SayAaylaAlj aLZéié‘ alJ layd’ ayle(,ngNgZDayleUt gZDanﬁéiAZuJN round
4G e TreeTaZdceza6C2lTARES¢ZDaAR TIAAC dz8aise Y it iijNarz1 . 5el UeAE2.5¢ZD L maEse£Rc6USC

'eiij égzZ round ( aG, aaTrgZD ndigits aRCaeTraRrazeaaYret §ae'[rujNe£ZggleeCEaE;ayNnjN
el maEgeeRcoUiijZa I TIal amA i maAACZ, dmaA A imCi meml ik &icaACerTaeCiijZ

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

>>> round(a, -2)
1627700

>>> round(a, -3)
1628000

>>>

e6ie6z

aylegAarEeLlaEeagNeeaij aij RaNI’jeGSan&RdeeuueeuEazEaAé
aeCadlli; ‘ agZDgZogZDaleYfngAangZDecSanayAaoZéfS‘ ﬁi@gZDaeIruJ Na‘ aayleIJAecAa‘ £gT1
round () 4G;2TiaAC eANizE#zEaRIITA e AdlT ] aijRaNUgZDaaUﬁéiAZaeNGaongbazgal§aRraACaarT

>>> 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"
>>>

iRNa aunJNayle@AerIgIAaOzeLlaEeae;ongaAljaeIV"a£oa3lv"ealeIcangIJNeguaeIeeelcgacogZ]v)éloJfSéé"

>>>

NI
+ NP

a
>>> b =
>>> C b

>>> ¢

6.300000000000001

>>> ¢ = round(c, 2) # "Fix" result (???)
>>> ¢

6.3

>>>

ar goaaIJ lé6ag6UgZDa3UﬁaAZaljZaeIJ Iy ayAnggCZangZDéffé’lﬁ(’SuJNa i Eaeré£ZazZangZDéfféﬁ6aeréC i¢ ¢
deCadl) ayleC i aEAeoye£ZzeaugZDarRéfféﬁ(S(zerTa@CeeﬁL’ ﬁRLaLreGSedlééEa§ §)iijNéCeazLarsa; UeACeZ
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decimal zelaaIUazElljNayNayAeLCeeLSaznauZer@ngeoleozaAC
3.2 Ll’geaNcgs¢ cadcZDaetocCzaeTietReoU
éUoecY
diaélJARe Adfzaet6cCza Trel geaNcs; cadcZDebacs U Smi; iijNaziay TaymayNae ) ZelJL 4224, TAR &
egéaEsaeUzaeal

@16cCze TicZDayAdyleZoé AmEUGECY @ Y a6CaznaziaymeC;cs cadeZDealed 7amA£ZaL G TiaAC
aztayTiijNamsi; L2 YizlJAcSAimTcZD e Tramee £Rc6UH7§ 417478 c T§AIRcZDeffat6iijN = TaeCiijZ

>>> a = 4.2

>> b = 2.1

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

>>>

&£7:4776 1761t Y 1 T$87TaSCCPUASNIEEE 7542iGAGESAZe£GeGlatscZDat6cCzamT: maOza L geal
¢T§470Python¢ZD=t6¢Cze TrembcszadN4; £cT1a7TasCealed 2imY AC1 e TiemsiijNAZiemd 4; iesadl.desTAO

a@CeedIJ aj aaeC§aaZt abacs; cad(azieCia6zamiy AdsZcZDae A geCiem§e AU iijNi 4R fiaz&i; £¢T1
decimal a—:laaIUuJZ

>>> from decimal import Decimal
>>> g Decimal ('4.2")
>>> b = Decimal('2.1")




>>> a + b

Decimal ('6.3")

>>> print (a + b)

6.3

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

. 20w

alicIy NegueeleujNayLeIchDazcgaAae ié 4CReIJL ngaeGa-:AhlJNaerTa@CaeLSaznngalUgn@aysaeIeeazlg
gbueANlle Decimal éifzééqauZaCRanESeAZae;ogCzeeTréiyAeeaugZDauea iJ (aeTraeNAzeL’ A=l ¢ZDAayy¢

o _vO z

deCadlli; el SamiasCiziielL UsAEAL) lalUgn(;aysaealj 4ijRANUAG e Traymi; £9TlaoCazn11] N¢IINetieisen s

7\ 27

decimal &lanUgZDayAaylayze@AgL’ ZacAa:YraEAeoya 1120 gaLueoagoUgZDeerRayAanzeImuNaN

o,

ayza7EefZ@A0aAZiijN4;] aaELabUaLZazzayAaylan naliayEayNe UGazieZt @ T7a6CcZDes; ¢ GiijNaef Tael

>>> 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
>>>

e6ie6z

decimal ®laalUa6d¢OrZEIBM¢ZD 6AZc TiatR& Tre£R¢6UgDeNC aACayme Tieit iijNealIL 4 Lad 2
PythonanraeL’ NauZaAcaRSaan i £ng decimal aelqaaneIééd’DgREee;(’Sngae’[rgZDgscgajié£RganA
ng’iéANnJ NaELgREé géa i agZDazTngglNéiZRgZ(SgZDaaYreIdayyeGIeeAgZDaAC
a@CzedIJ A3 YTAl) laAZggSal@é6ag6UeeLUaueglNééEa§ §gZDé6ag6UaAA‘gT;eDngYaZC11JNaeLUeAEaaYrg
6CeazLi; i £ngan6éAZg:ZDae;ogCzg:szadNaeererTeGCeeZ(’SéAngDaAZze§TaAC
aEuaylayAaylaO§aZaz£Yr11JNaIJ lgIJ § é6dayUgINaylacLarS aij Ze@AzfngsGgqoaLranoeAZaegongaeIreC &
iZ3zemd 11JNeoagoUefnglNayngDeCcazLayAnggngZDeffé’lﬁoaeYrecnaEAeongDaAC
gnnazNngarsaeYruJNaO§9T§gZDaa;ogCzaeTreoagoUe@Aa;EngZDad 7Z-
elJL2UGaAZ4;3al =L geaNad 36 GRe£Rc6UcZDae UtaAZEA §azeiz§ e Y réldayyéCmee AcZDaAC

YN\ £/00 g~ 2227\

al§a(,£a@Ceeld 11]Na.aalt ayleC‘aoNaEla£‘g'[eerrauoaACeeTral@aoueLsazEad’ geGReeUﬁéUt aOzgaTgl
aj éaz§a(JUee§laeDRayNaGRee§TaLﬁéZd’ 4783READ geeTraSNarReeTrgZDaLéﬁLEe£RganeL’ AayeiécZDa;sa

>>> nums = [1.23e+18, 1, —-1.23e+18]
>>> sum(nums) # Notice how 1 disappears




0.0
>>>

ayEéiccZDéTZetfaR izl ¢Timath . fsum () el AeRRi;ZcZDeZt ¢§;cabe6acoUeCiab ZelsegtaE

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

>>>

\
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¢DeANiijNarzaz04E G4z UcZDc6Ues TiijN4; a7 Tersaz TezEcaTel a6CaziicREgEadCeZDeffan6a73¢”
&AZngv)eeiééft 1ijN decimal miaaiﬁayie@AngaIJ [l ﬁRLaLféGSedngDecEa§ §3AC
alJ le£ngzglNé’12RayluJNaS leeATaeYréyAgCiafRarRQZDéfféﬁ6511] lé6ag6Ue£GglNayleTSéZﬁéC jeYiymiE /
3ZAxmd 113N decimal aelaaIUayZé gééE§e£ZgszeU6ééYaeRRabZazEanzae§’[aAC

aj SPythonaSNaeTrael(SﬁZSaeE Sazd’ éAS gZDaaUl’iaAZaz§eAZayya1]ZeAGaLr Decimal
arzesaiijNaziay TiijNeAZayyiz§e Yrallad DgREeGSedlaeTrael(igZDzeUﬁéAZaAC

3.3 &TramUcZD=iijaijRaNUe¢ SaGz
éUoeécY

djaéIIAee AdrEx TramUijaijRaNUaROe; SaGiijNazieOgaLie TramUcZDi me TiaA Adf7éRaIA AsmC
egéaEsaeUzaeal

aedijaij RaNUe(,SaGiﬁlTaylaeTfélUgZDaaUﬁéAZuJNaRrazea i £¢TIAEEC;6¢ZD
format () aGj=TiiijNaefTaeCiijZ

>>> x = 1234.56789

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

>>> # Right justified in 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, '0,.1f")
'1,234.6"

>>>

deCadl)i;ieCyi; £c TleNGaTrestes TiijNaiEfe Tzel Ree L UsAEE(ABRUaEsi70&NGa Tre; SaG7cZDA

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

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

>>>

O Owv

aRNaaUuaaNGaoZaO‘ azeaSNgs(,aZ@gZDayAeLna i éaijRae Yt
'[<>~]?width[,]?(.digits)? iijN éEﬁ'ay- width
figN di gi ts ayzze"[t aeTru]NnJ §azceaJaRreAL’ éClaLEaAC

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

e6ie6z

e TrimUzkijaijRaAN U, $4G26AZayy Y iwiTe; CcOAiMTeZDaACH  éiceijTed 27Dt A=lIfaR N2 Ut

decimal aelaaIUayngD Decimal &IraIUarzesquC

4;SeNGasZeTramUcZD4;me TraROiijNczSedlIaAijiijZeizemt round ()

4G 2 TraRN=zatcZDegDALZe£ZeaNaZ 7ol miz TaEEaRO£ TaZdaAC TaeCiijZ
>>> X
1234.56789
>>> format(x, '0.1f")
'1234.¢6"
>>> format (-x, '0.1f")

-1234.¢6"
>>>

ANEaRn:mCimciiecZDaiijaijRaANUea 82 IialJf AN UzsazelJL aEs¢cszaAC
aeCadlli;icJAcecAxizemballiaNzeise Y cd 2amCimetigiijNi; 16 1JAee AeGlaisaOzerCa §8ayN
locale  wlaalUiymcZDaGieTizEaAC  #aaRNaitiz§aRfazsd £¢TiamUchiedyscZD
translate () @UzesTeisizd eméimCimciiciACaTaeCiijZ

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

>>>




41714, Lad ZPythonizécaAdymiijZ¢IINALE4; £¢ TI% 2 lé=ijaijRAN Uz TramU¢ZDiijNai TaeCiijZ

>>> ! % x
'1234.57"

>>> ! 'Y x
! 1234.6"

>>> ! 'Y x
'1234.6 !

>>>

e£7¢ glaaaij aij RaNUaaUzaeﬂ“az§aeYraRreaNgZD11] Niyme£GafTeZt éLééiELeiiZgZD

format () eeAdu6ijAcCzaAC efTaeCiijNaL4;£cT1% = Smi; Dchiexiij aijRaNUeeIralUgZDanuaAZuJNay

djaélIAceAeineméel Ue AR, SaG7i; £¢TTa7Ne£ZALiijNAER£ZAL G L UsmASEm£731 Gealed Z¢Z D]
egéaEsaeUzaeal

ayza7EATE@ T 2 TrejneméayzazNe£ZALGaA AdEne£7al e L UsmA AEm£Z3LiGcZD2 UG2lInaysiijN
aRfaz€alLEaLndj£cTI bin () , oct () &@LU hex () aGjeTriijZ

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

>>> hex (x)
'0x4d2’

>>>

dRead’ UllJ NaeCaedIJ il aaylaeC§e() SaGz 0b , 0o 2L UeAE 0x
¢ZDALmcijAcZDefliijNaRf#z84;£¢T] format () 4G 2TiaACziTaeCiijZ

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

>>> format (x, 'o')
'2322"

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

>>>

&Tt e TieYielJL ¢cieaRacZDiijNaL AizédeCadl)i; 3811ad DeREt §e TrcZDefiijNe; SaGzezSedliij

>>> x = —1234
>>> format (x, 'b')




-10011010010"

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

>>>

deCadl)d; deCsizgc TSy Adyle UdctiedR08A 1N 26 JAce Adc¢dal 2dy AdjteNGed Ze lJAAD 34;méTEAS

>>> x = —-1234

>>> format (2«32 + x, 'b')
'11111111111111111111101100101110"
>>> format (2«32 + x, 'x'")
'fffffb2e’

>>>

BN

ayzazEazeaylaRNgZDe;EZaLue inemceTt aeTralUgn@ayqu Nc6AsmTcZDi;£cTlayeelIL e£ZALGcZD
int () aG;=TrimsaR{iijZ

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

1234

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

>>>

@oiedz
ad’gad’ ZaeTra:CEaE;ayNad’ DgREazNe£ZaLﬁﬁAAaEﬁé£ZaLﬁé’lSNalAaEle£ZaL1’iaeTt aeTreeYraGLgoAal
dRIecAeoTd|Re£Z4778 NemcasdizOx Tt @ TraSNaEGarza7 TcZDe UGelliealed 7:izN éut ¢ZDe;lizméimsaR

zeIJAaROnJ Nij £ngaEﬁé£ZaLl’igZDglNazRaSYeeIJ L ayAgCZéIJAe@Aee§la3DRayNaAC
PythoneNGa6ZaEne£ZAl e TrcZDermesTeqs aEﬁazUéflélAglleeIJ | aylaRNaAC zerTac;CnJ NaeCadl)i 4;38C

>>> import os
>>> os.chmod('script.py', 0755)
File "<stdin>", line 1
os.chmod('script.py', 0755)
SyntaxError: invalid token
>>>

v

élJAcaGaLiaEne£Zal i TicZDAlmeijAz YT 0o 1ijNarsaCRayNélée£ZeatiijZ

>>> os.chmod('script.py', 00755)
>>>

rr

3.5 amUet.Calrad’ gaeTteTicZDael'SaNEayOegcaNE



éUdécY
djaelJl ayAaylaerLCalUgn@aysaZuaeC§arEa0 CepeaONaLRijAbyte Tt @ TiaACeL U AEiijNi; 261JA
egcaEsaUzaeal

4AGe6 4;3¢ZDcINazZREIAe Add DeREiy Adjte NIl 128:4méT£cZD164§1aECct icZDamUsk.CamUc

data = b'\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004"'

4y 747 EarEbyteseglaedRiayze Tt e THijNa; £¢T1 int.from_ bytes ()
2 UzesTiijNazaaCRayNeice£ZeatiaNGasZimUet.CéazazRiijZ

>>> len (data)

16

>>> int.from bytes(data, 'little')
69120565665751139577663547927094891008
>>> int.from_bytes(data, 'big')
94522842520747284487117727783387188
>>>

ayzazEaranAaylad’ gaeTt ae'[re i naelcayzayAaylaerLCalUgneayan Nij £gT1 int.
to_bytes () @UzesTiijNaziaCRayNél¢e£ZaeateNGAsZamUL.CaTraSNamUeL.CéazazRiijZ

>>> 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"
>>>

e6ie6z

ad’ gae’[t ee"[raSN aerLCalUgn@aysazNeUt gZDe i naalcaeSla, I azuaylayyegAaAC

gDueANnJ Na&IJ layAazZaZTngecEa§ §elll anl’iaAZaz§ aljZang:OrnJNeerTa@CarEgaAal@eeLUeAEg i ngIJ a
i NaeCiijNIPv6e; SczIJAITaIAd; £(;TlayAay1 128:;mcZDxTt eTiealcd 7aAC
deCredllijieeAizOay Adyte Tremesia; TiymeRRARUeE ZeiicZDAaAljcZ D Utd AZiijNu; 13141 ZE1¢arze£7.

ajlJ ayzayAg glan£azcanzaeaL11]Na| 44R7eC; anga i£¢Ti6.11 éfReLCaylaeL’ AazNgzngD
struct aelaaIUzeIéégéaONaerLCaAC e£Zzeauaz§eaCNacUeAZuJNayle£GaLl ng
struct zelaaIUeeIeé géaONafiéiiOze'[t &TrcZDad’ géfReeYraeIJ L éZRaLﬁgZDaAC
474w iijN4; 38R C 2 CsegcaONAd ZaytamUL CiysaziaiEczSedlJaRLaz iy ze VA ¢zlL¢Z D¢z S e diijNAKS

>>> data
b'"\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004"
>>> import struct

>>> hi, lo = struct.unpack('>0Q'"', data)

>>> (hi << 64) + lo




94522842520747284487117727783387188
>>>

smUECéazazRegDALZ(littleel Ubig)izEizBeNGAasZi7EedDizze Tt @ TieUticZDimUE.CcZDi; Od;m
el SiznizOayNeéiécs; a£CadDEALCZD 168£ZaL e TicZDealcd ZiymaR fizea; Lasze Y S¢ZDcIINAG e igiijZ

>>> x = 0x01020304

>>> x.to_bytes (4, 'big')
b'\x01\x02\x03\x04"

>>> x.to_bytes (4, 'little')
b'\x04\x03\x02\x01"

>>>

a@CaedIJ aj aerIgIAaranAayleeTt aeTreeL’ SaNanzaerLCalUgn(;aysuj NeCcazLaoCﬁféaylaRLeACazE
a@CeedIJ eIJAe@AgZDertha i RARFHzZEH; ) £ng int.bit_length ()
2 UzesTei8aEsa6ZEITA e Add ZarSamURE CiijmeisamY aCIe£Ziy1aA1jaAC

>>> x = 523 xx 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)
>>> 1f rem:

nbytes += 1

>>>

>>> x.to_bytes (nbytes, 'little')
b'"\x03X\xf1\x821iT\x96\xac\xc7c\x16\xf3\xb9\xcf...\xd0"
>>>

3.6 admeTicZDaTrameefRcoU
éUoécY

g aaEZgZDaaIJAanrgZDg i Sczllesd érAaaUza—:aLazcgaAeAGaLrazanAayleZa ecYuJ Nail’iayTa‘ aaTray.
iEmel UeAEY i dizBazBEJASe Ad; £¢ TIAd me Tielde L geaNiay Aiz7e6 a@(ﬁUaeSlm 1J3AC

egcaEsaUzaeal

ad’ leeTraRrazenga i £(;TlaG i a‘:Tr complex (real, imag)
thUeAEzerﬁy@mIJ L aRO(;lJ AJ QZDzegogCzeeTreeIezeNGaoZaACa:rTa@CnJZ



>>> a complex (2, 4)

>>> b 3 - 5]

>>> g
(2+47)
>>> b
(3-53)
>>>

v v

1737 TcZDa6aéClaAALZZéClaSNAESe mad me TFaR 784, La6ze Y S¢ZDeOuaRUAACaTsaCRAYNEICe£2

>>> a.real

2.0

>>> a.imag

4.0

>>> a.conjugate ()
(2-47)

>>>

§Read UiijNeL AzlJL ayyegAcZDa Tramee£Rc6USC; AR fiz8a084; iijZ

>>> a + b

(5-173)

>>> a * b

(26+27)

>>> a / b
(=0.4117647058823529+0.64705882352941187)
>>> abs (a)

4.47213595499958

>>>

deCadllee AL geaNaEiizUcZDad me THAG e Tief TaeCamiiijeaA Adj Zaijerel Udzse UzedziijNi; £¢T1
cmath ®1aalUiijZ

>>> import cmath

>>> cmath.sin (a)
(24.83130584894638-11.3566127112181747)
>>> cmath.cos (a)
(=11.36423470640106-24.8146514856341877)
>>> cmath.exp(a)
(—-4.829809383269385-5.59205609364098167)
>>>

e6ie6z

Python’ayléd’ geClaLanOeeTféil@gZyaExZDzelaaIUeC i2C; i ad’ DgREad’ meTraAC

eiTacCaeCadllijdd ,£§Tl numpy iijNaRfiz84; Lacze Y ScZDedDéAdiy Adytad me Tiz TiczDAazGal) le£Zay1&

>>> import numpy as np
>>> a = np.array ([2+37, 4+57, 6-77, 8+971])




>>> g

array ([ 2.+3.3, 4.+5.3, 6.-7.3, 8.+9.31])

>>> a + 2

array ([ 4.43.3, 6.+5.3, 8.-7.3, 10.49.3])

>>> np.sin(a)

array ([ 9.15449915 -4.1689069673, —-56.16227422 -48.502455247,
-153.20827755-526.4768492673, 4008.42651446-589.49948373731])

>>>

7oz s 22

Python¢ZDaiGAGExTiimeaG = Ticaba6deCEAEyNaziijmeC;izgc T§ad me TraAijiijNAZiemd 4;5¢7]

>>> import math
>>> math.sqrt (-1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: math domain error
>>>

a@CaadIJ g aaaC§gT§aeLRayAaylad’laeTfé;ETangzSaadU iijN; aa£Eea‘zaeY(Jgd 7¢ZDi; £9Tl
cmath @ladlUiijNeL U ABalTe§Rijte TraNAd me TrcZDazSiymacte Y Odd me TreszadN¢ZDi  £¢ TIaACa

>>> import cmath
>>> cmath.sqgrt (-1)
19

>>>

3.7 ®eUacruad’ gayONaN
éUoeécY
diaeCsalZaz7el UntNerTemée Uicl taA ALt §2Udcl il UNaN(éidz TramU)cZDat6cCze THaAC

égcaEsalzaeal

0o~y

Pythonazuae SazlJl gL’ Z&OLQZDerlae §Taeleealgd’ 72£7477¢L 76bcZDat6cCza JIIJ iN; EaeYraRrazea‘ £

v O 4

float () ®idalzazza6CaznaACziTaeCiijZ

>>> = float ('inf'")
= float ('—-inf")

= float ('"nan')

>>>
>>>
>>>

O Q O W

inf
>>> b
-inf
>>> C
nan
>>>




ayzizEetNerTe£Za7ZaAijcZDamY alNfiijNaj£¢TT  math.isinf() &SN math.
isnan () aG;2TraACaTaeCiijZ

>>> math.isinf (a)
True
>>> math.isnan (c)
True
>>>

eoiedz
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eUicltad geTialllzL geaNxTrimeesac6UcZD2Utia AZ:ijZii 1 SmiijNar TaeCiijZ

>>> g = float ('inf'")
>>> a + 45
inf

>>> a *« 10
inf
>>> 10 / a
0.0
>>>

djEeYielL 77 Smi; JeUtie N6 2471 ¢ ZDAziijZe£ TaZday AayjtNaN¢zSedllaACei TaeCiijZ

>>> g = float ('inf'")
>>> a/a

nan

>>> b = float ('-inf")
>>> a + Db

nan

>>>

NaNaAijiijZall el AelL o Smi; [Taymiijaze SmiijNeANymiijZizgc T§aijCayyaACaeiTaeCiijZ

>>> ¢ = float('nan')
23

+

>>> C
nan
>>> c / 2

nan

>>> ¢ x 2

nan

>>> math.sqgrt (c)
nan

>>>

NaNaAijcZDayAayicL zalLacZDallfeUze UGasCazinazNeUt ¢ZDaefTe; CeSmi e Aze Y e TiZdFalse:



>>> ¢ float ("nan')

float ('"nan')

>>> d
>>> ¢ ==
False

>>> ¢ is d
False

>>>

¢Tsa70e£7ay1a0§474i1jNetNer T4y AdytNaNaAija; UaTriay AasL aBIcZDe Uzaes Tarse Y i £¢ T1
math.isnan () iijNaz§aise YiayhélézijTed 2¢ZDéCeranaAC
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fractions =ladiUiRfiz&eénc TIzlézl 32aNANEARAALEe TicZDa Tiimee£Rc6UaACaiTaeCiijZ

>>> from fractions import Fraction
>>> a = Fraction(5, 4)

>>> b Fraction (7, 16)

>>> print (a + Db)

27/16

>>> print (a * D)

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
>>> print (c.limit_denominator (8))
4/7




>>> # Converting a float to a fraction
>>> x = 3.75

>>> y = Fraction(*x.as_integer_ratio())
>>> vy

Fraction (15, 4)

>>>
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NumPy gZDayAaylayze@AgL’ iab A@YraoCalj ZgzZPythonaeRRac ZayAaylae’[rgzD arzesauj iNcZyjaefTeiGAGE
ayNeIcaeYr'eiyAaylgfiAangZDarRab NalRuJ N&RS#; 38§ Ted 723GaGEALUealarze5aaSN
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NumPy zeTrgzDarzesqazNeUt ¢ZDatGaLniijZ

>>> # Python lists

>>> x = [1, 2, 3, 4]

>> vy =[5, 6, 7, 8]

>>> x o« 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 (not "int") to list
>>> x + vy
(1, 2, 3, 4, 5, 6, 7, 8]

>>> # Numpy arrays

>>> import numpy as np

>>> ax = np.array([1l, 2, 3, 4])
>>> ay = np.array([5, 6, 7, 8])
>>> ax * 2

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])
>>>

[

aelca@CaeL AegAiijNayd¢ glanzaeqLaylaeTrgzDgZDa§zaaIJ naeTral@e;ERgongSaedIJ azGaymeZyaRNAA
¢l zaliacZDiijN NumPy yngDeeaGeGRe;ERgoU(aerTa@C ax
) LU ax + 10 yiijZa; eTialllefRay AsytaECet d4yEaAC

aRead UiijN&; Sayd dyte Smid; e TiéC e Y e TiczDeZDe UtidAZa L geaNaECct darzcml i me; 666aco UiijNaz
arzaeIt aylaeTrgzDaylaeL’ AaeIJ | é’lECgt’ ééRNanuaeL’ geaNaaTral@e£RganRrazea‘ £abUa‘ D¢TianieTt:

.....

>>> def f (x):
. return 3xx**x2 — 2xx + 7

>>> f (ax)
array ([ 8, 15, 28, 47])

>>>

NumPy e£YayzaeTrgzDaeSla‘ I aeRRa()ZazEad’ géGRgZDeAZngaG‘ & TriijNe£Z477aG e TraR 4284 1T
math aelanUaylgszaljlj aGj eeTrgZDzeZ;EazcaACeerTa@anZ

>>> np.sqrt (ax)

array ([ 1. , 1.41421356, 1.73205081, 2. 1)

>>> np.cos (ax)

array ([ 0.54030231, -0.41614684, -0.9899925 , -0.65364362])
>>>

aj£cTle£Z4776 AZ¢ TIaG e Tree AmiTa kOt TrezDaziia; £¢T1
math elaalUdyjmcZDaG e TieL geaNesacoUseAdfhcZDad ZaAC
aZaemd iijNaRReA=IL aR72CicZDeflari6GREAL @NI' NumPy ¢ZD=TiczDaeUzeal aAC
aZTasCaodgéraymijN NumPy @TiczDi; £ngazECeeijeAEFortranéfléiAng)zeIJ ié’lLﬁéLEeElaEEalYﬁ
az§arseeYrert 11]NaoCazneeYréiyAayleIdayyad’ ggZDef,d(;ZI(;ZDéil’igTsaRN(;szadNeeTr&l(ngDaeLRgZDaEEa
el AazenJNa i aaRrazeaadDeAaayAaylaarTaaZ(SéAZPythonaLUezﬂad’ gcZDAad’ ZgZDaa’[rgzDaAC
2iTaeCiijNaeCadl)ijieCsedDEéA iy Ayt 0,000%10,000¢ZDatdcCzeTiizNeat ¢ SwiijiijNag Lo zel;iijZ

>>> grid = np.zeros (shape=(10000,10000), dtype=float)
>>> grid

array([[ 0., 0., 0., ..., 0., 0., 0.1,

[ 0., 0., 0., ..., 0., O., 0.7,

[ 0., 0., 0., ..., O., O., O.1,

( 0., 0., 0., ..., O., O., O.1,

[ 0., 0., 0., ..., O., O., 0.7,

[ 0., 0., O., , 0., 0., 0.11)
>>>




el AelJL ¢ZDxZ66 AZxSmij1Ie£Y @ Y fiijZaRNe Utid; e Tialllel A= lJL AECct d4yE.iijZ

>>> grid += 10

>>> grid

array ([[ 10., 10.,
( 10., 10., 10.,
([ 10., 10., 10.,
[ 10.,
[ 10., 10.,
[ 10., 10.,

>>> np.sin(grid)

10., 10.,
10.,

10.,

array ([[-0.54402111,
~0.54402111,
[-0.54402111, -0.
~0.54402111,
[-0.54402111, -0.
~0.54402111,
[-0.54402111, -0.
~0.54402111,
[-0.54402111, -0.
~0.54402111,
[-0.54402111, -0.
~0.54402111,
>>>

ey ee., 10., 10.,
.., 10., 10., 10.
., 10., 10., 10.

.., 10.,
.., 10.,
., 10.,

10.,
10.,
10.,

10.
10.7,
10.711)

-0.54402111,

-0.544021117,
54402111,
-0.544021117,
54402111,
-0.544021117,

54402111,
-0.544021117,
54402111,
-0.544021117,
54402111,
-0.5440211111)

-0.54402111,

-0.54402111,

-0.54402111,

-0.54402111,

-0.54402111,

-0.54402111,

., —0.54402111,

.54402111,

.54402111,

.54402111,

.54402111,

.54402111,

aE§aZO NumPy @lJL ayAngeIJAe@AgL’ zé’angZDayzzeDRllj NéCearse Y rasCaLll ééTPythonaLUeang[
- cLzalneYarzaz04d Zezt @ TiczDaAC dyzazEeit @Y O yEaZiijNaELedDEéA 4y Aijlct AmTcZDizNcit

>>> a

= np.array ([[1,
>>> g
array ([ [
[ 5, 6,

[ 9, 10,

1, 2,
T, 81,
11,

3, 41,

>>> # Select
>>> all]
array ([5, 6,
>>> # Select
>>> al:,1]

array ([ 2,

2y

>>> # Select a subregion and change it

>>> a[l:3, 1:3]
array ([[ 6, 71,

[10, 1111)
>>> g[1:3, 1:3] += 10
>>> a
array([[ 1, 2, 3, 41,

(9,

10, 11, 1211)




[ 5, 16, 17, 8],
[ 9, 20, 21, 1211)

>>> # Broadcast a row vector across an operation on all rows
>>> a + [100, 101, 102, 103]
array([[101, 103, 105, 1071,
[105, 117, 119, 1117,
[109, 121, 123, 115]1)
>>> a
array ([[ 1, 2, 3, 41,
[ 5, 16, 17, 81,
[ 9, 20, 21, 1211)

>>> # Conditional assignment on an array
>>> np.where(a < 10, a, 10)

array ([[ 1, 2, 3, 41,

[ 5, 10, 10, 81,

[ 9, 10, 10, 1011)

>>>

eoiedz
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al§a¢,£a@Ca3ld’ iijNAaIJ laLZauAégNgZDeeUﬁé’lAZeAZeiiGayAang AangZDabNalRaSNgOl’ éEuglNazRaz§

eAZayy&LSaZnarijaEe NumPy aelaalUgZDa:UuaAZaijZa,£ngerlaRe import numpy
as np aAC e£ZaeaugZDerIa,aarsaylngaEla‘agZDglNé’liReGNeIcayAeAleAngDae'[ééiEe
numpy ujNaRIeIJAe@AecSaEe np arseaNazEuJNeLCgIJAazanlarSanﬁéUt aAC

deCadleCseOuaRUzZt 4d' ZcZDifae AfiijNi;34; ScDia; Ua0z NumPy
46Y ¢;SéAZEéAZ47EiijN¢;Sal A= Y{iijZ http://www.numpy.org
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¢8I éYtcsziijijazO3. 9arReLCaylaeTrgzDarzesalljNa‘EaeYreA;aclgz£aeAgazcwTrgZDeoagoUegDaLZaN

>>> import numpy as np
>>> m = np.matrix([[1,-2,31,10,4,51,[7,8,-911)
>>> m



http://www.numpy.org

matrix ([[ 1, -2, 31,
[ O
[ 7

~
1S

~
(€]

~

14 8/ _9]])

>>> # Return transpose

>>> m.T

matrix([[ 1, 0, 71,
(-2, 4, 8],
[ 3, 5, -911)

>>> # Return inverse

>>> m.T

matrix ([[ 0.33043478, -0.02608696, 0.095652177,
[-0.15217391, 0.13043478, 0.0217391317,
[ 0.12173913, 0.09565217, -0.0173913 11)

>>> # Create a vector and multiply

>>> v = np.matrix ([[2], [3]1,[4]11])
>>> v
matrix ([[2],
(31,
[411)
>>> m x Vv
matrix ([[ 8],
[321,
[ 211)
>>>

4Rf4z8A1J numpy . 1inalg smRANEiymel ; il ieZt 4d Z¢ZDxSmi; J4G 2 TiiijNai TaeCiijZ

>>> import numpy.linalg

>>> # Determinant
>>> numpy.linalg.det (m)
-229.99999999999983

>>> # Eigenvalues
>>> numpy.linalg.eigvals (m)
array ([-13.11474312, 2.75956154, 6.35518158])

>>> # Solve for x in mx = v

>>> x = numpy.linalg.solve(m, V)
>>> x

matrix([[ 0.96521739],

0.173913047],
0.46086957]11)




>>> v

matrix ([[2],
(3],
[(411])

>>>

eoiedz
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abLaeYcgDﬁgz£a~:AgazcaeIraeYrayleIdayyad’ ggZDayzecYnJNausngeuEanazEzeIJ nizeeCie6leszcZDe
aj EaeanJNaeCaedIJ g iéIJAe(;AaeSla‘ I eeTrgzDaSNaRSeGRgZDéfInJN NumPy
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aeYrayAaylayleTZgZDaEeachCzaAC aRf4786£6U6 NumPy 46Y¢;S http://www.numpy.org
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3.11 éZReelJzéALzeNr
eUdecY
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random.choice () iijZ

>>> import random

>>> values = [1, 2, 3, 4, 5, 6]
>>> random.choice (values)

2

>>> random.choice (values)

>>> random.choice (values)

>>> random.choice (values)

>>> random.choice (values)

>>>

4y747EeRRARUAGINaytijmiRNAECet icZDaate i TlelsaAZ £ 7y A emécZDa Smi; 1TiijNaR 4784, £
random. sample () 1ijZ

>>> random.sample (values, 2)
[6, 2]
>>> random.sample (values, 2)
(4, 3]
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>>> random.sample (values, 3)
(4, 3, 1]

>>> random.sample (values, 3)
[5, 4, 1]

>>>

deCadl)d;izE47E R e YieCse L SizsazRALUaymaAECet 1cZDéaza7RiijNaRrHz84; £¢T1
random.shuffle () iijZ

>>> random.shuffle (values)
>>> values

(2, 4, 6, 5, 3, 1]

>>> random.shuffle(values)
>>> values

[3, 5, 2, 1, 6, 4]

>>>

¢T8elREZR=IZ2Tt 2 TiiijNefdid £¢T] random. randint () iijZ

>>> random.randint (0, 10)
2

>>> random.randint (0, 10)
>>> random.randint (0, 10)
>>> random.randint (0, 10)
>>> random.randint (0, 10)
10

>>> random.randint (0, 10)

>>>

4y2ia7Ec T8 LROALF1eNCaZt SEEAIGANAALEAyCcZD16cC2z TriijNi£¢ Tl random.
random()fﬁz

>>> random.random ()
0.9406677561675867
>>> random.random ()
0.133129581343897
>>> random.random ()
0.4144991136919316
>>>

deCadlJeeAeOGaRUN: méZR 2 1) 74 m(izNe£Z4L6)cZDa Tt @ TiijN;£¢Tl  random.
getrandbits () {ijZ

>>> random.getrandbits (200)
335837000776573622800628485064121869519521710558559406913275
>>>




edieoz

random @ladlUs;£c Tl Mersenne Twister ¢6UzsTeide6acoUc T2l REZRel) 22 TrAAC £ Za Y fiy Adyic:
4iBe Y1i;44R (1286 AZ8£G random. seed () 4G Trif6eTzALIagNANUcsmimRaACaTaeCiijZ

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

éZd’ azanLe£razNgzngDaL§eC ii1j NrandomaelaaIUe£YaNEaRﬁé’1§2aiOaIGaNAaLanCaAAenYanra

&fTaeCiijN random.uniform/() é6ag6UaIGaNAaLanCeZRaeIJ zae'[ruJN
random.gauss () é6agan3lcaaAAaLanCeZReeIJ zaeTraAC

ar74704E:420¢ZDALEayCaCEAERFGARCeACAINIc7£ 2 UG2acaAC
4l random aelazaIUayngDaG‘ aeTréinéiiTéféngaU laSNarEgaAal@gZyaE§gZDglNazRaylaAC

a@CaedIJ aj aga(’iéfideIJAe@Agszau ij gZDaL§eC i 113NaRrazea i £<;TlsslaelanUayngyazTgZDaG i aeIraAC
@fTaeCiijN ss1.RAND_bytes () aRfiazécTleldcT§eLRayAdjta6L ABIcZDEZR 211 75mUL.CazRALUAAC
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datetime aelanUaAC aarTa@Cn]NayzazEealgd’ zayAaylanueUt ®6tiijNaRfazeal.Zazzay Adyt
timedelta a6di; NiijNarsaCRayNélée£ZaeaniijZ

>>> 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

>>>

deCedllijieCsealed 22NGA6ZcZD2UszlI§4SN2 Uté Ut iijNABLALZazzay Ayt
datet ime 46di; N¢DaRO#;£¢ TledGAGE¢ZDxTiimee£Rc6U s Smi;11a6Caz11aACarTaeCiijZ



>>> 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 = b - a

>>> 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

>>>

allie6ac6UcZD2UtiaAZiijNélJAce AesieDR¢ZDe Y datetime
4ijZeGtabiad D¢RESUTAZt aACi TaeCiijZ

>>> g = 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

>>>

e6iedz

arzad gad ZeTiagzelliicZDeUs2lI§aSN2 UGéUr 40 DeRESUGSC YN datetime
®ladlUaz8aREetisad §47EAAC deCadl)ijaélJAccAzL geaNaZt abidd meiCcZDeUszll §Smi; 1JiijNaiTac
aRfiz8e ACeZSH;£¢T1 dateutilelaaiU

e6yad ZeszaijijcZDaeUté Ut 26acoUaRfz84; £¢TI  dateutil.relativedelta ()
4G 2 Triz¢eZ£3AC 4;Ex Y1iijNalJL iy AcCzélJAse Az sieDR¢ZDaise Y1iijNasCiijZallad DeREaITLiz; (&

>>> 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)
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>>> 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)

>>> d = relativedelta (b, a)

>>> d

relativedelta (months=+2, days=+28)
>>> d.months

2

>>> d.days

28

>>>

3.13 edacoU=lJAaROayAaytaSiazTcZDaeUselJ§
éUsécY

djaélIACeAm§éal 2 Y §2ll§iyme§RaY AL T IJAAROAG7cOrcZDe U1l §iijNaiTacCa Y §21§:i7 T4/
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Python¢ZD datet ime @ladlUaymelIL ai8aB0aG 2 TraSNeszaRiz8ay6akl i de L geaNe £ ZaedicZDes
ayNélce Yiafzcsziijije£ZeancZDéUsécY cZDiay Adyté AZcTIegcaEse Uzaal iijZ

#!/usr/bin/env python

# —+— encoding: utf—-8 —#-
Topic: @IJAAROcZD&SI&ZT
Desc

mmn

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

alllazd 578 4ijRegeéGrAZIAymi; £¢ TIaeCayNiijZ

>>> datetime.today () # For reference

datetime.datetime (2012, 8, 28, 22, 4, 30, 263076)

>>> 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)

>>>

ARFEAL¢ZD start_date dRCeTiaRrHz8cT$aRead Uiy Ayt datetime
46di4; NelézRRi; ZaACxiTaeCiijZ

>>> get_previous_byday('Sunday', datetime (2012, 12, 21))
datetime.datetime (2012, 12, 16, 0, 0)
>>>

ayEé16cZDe6UnsTAO§cRE® Y i€ ZaeticZDiijZABLaIE4ijAagN2 Uz ) §aSN¢Z62iGa Ugel) § Y 3541D:
¢DaROEAZe£GelaefReE5Ue6ac6UaG2cZ62aGa Uzl §ee AczREEGAD ZaFSad T e L meCalie ; 4ijAagNa

deCadlli; iieeAGCRe£Zedtizel geqNad’ geGRgZDzeUeeeIJ §é6a96UgZDerlllea iielJAAE; 461 eCEctinayL

python-dateutil aldizéeZ£aAC eerTa@CnJNayNeIceeerfYra, £§Tl dateutil
xlaalUiymcZD relativedelta () aGjeTizl geaNaRNaeaugZDeoagoUlljz

>>> from datetime import datetime

>>> from dateutil.relativedelta import relativedelta
>>> from dateutil.rrule import =«

>>> 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

>>>
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egcaEsaUzaeal

alie£ZaticZDeUell§ayEa, icOrazié1TARe AdZNAEL edDEAREYA5i1ANEAR Al A=l 2 Ul §¢Z1
4j3aRfiz8AELe6ac6UaGZ4ijAagNz Uzl §aSN¢zSei§ e U2l §iijN
¢DGAROAITA; demee£ZcZDe UGAAZ4;£¢T1 datetime.timedelta
arzesaéASacdesZaytae Udel)§ARY¢GRamsaR1AAC

ayNéicae YiiayAajteOsiRUizzeDR datet ime dfz8$adzie£TaZdayAayicTsa; SALme I Liz;4ijAag Nl

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)

@l a7EefZaytarsaRrizea; Lacze ¥ ScZDaleeTaZdcZDae Usel) §eNCAZL ayEEICAAZa; ke Ofe Smi; 1)i7

>>> 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...




edieoz

ayLeIchDazcgaAaELeoaganGzayAayléfié’liTaeIJ Liz; i gnnayAad’ r gZDeeUeaeIJ §aAC
ayAayla£r’1éA§gZDeeUzeeﬂaféaeYra i£cTI date LU datetime afzesacZD
replace () ztUza:ﬂg(ﬁAangZDarE days asd&AgeobgloaeLR 14msaRiaAC replace ()
2eUzas§TayAaylae‘ ad’ DarszeYraéCauZaLZazzaSNa i aaleagNalj aaEeariééagszangZyaRNgZDarZééaﬁAC
el Aazeana@CaedIJ eGSaEeaRCaeTrzeYréiyAayl date aoda(JNuJNeCéaingSaedU az§ae Yiay Ayt

dat e ﬁ6da(JNaAC aRNaeaugZDnJNa@CaedU e(JSaEeaaYr'ayAayl datetime

¢DiaROiijNi;£¢Tl calendar .monthrange () GjaTizidel (aGzeféellL¢ZDeAzad T 2 TiaAC
774 TeUtGiaAZaRIee Al ieCseOna; Uz USAOEi£a2 AfiijNéCeizL
calendar eladiUarséidayyellL cTla7EaAC monthrange ()
4G 2 TrijZe£TaZdANEaRAz Y § 1T §aSNeféelJLAd T & TricZDAEC¢zDAAC
ayAzeU@éfézeIJ LgZDad’ r aeTféﬁsg§eaZE11JNeCcangzSaeI§eeUeaeIJ §aféé’1RrazeeAZe£GaIJ laleagNzeUea
elJl ayleIJAeeAee§laeDRQZDaeYrngzeI§eeUeeeIJ §éiﬁaylaNEaRﬁéiIJ le£Zaylanez£IJ §eNCazZy éiEE(azNéi(’)da}
&£7:4ytaSNPythoncZD s1ice &0 range @SmijlJeaNiyzifieNALyAeGriijNaRNeaiiz§1ymaNEARAcZSA]
ayzazBallle Vel §eNCaZe dyk.a; ,cOfiijNeeAd; £¢TIALFedGAGECZD e TiameaS N Te; CaSmi; JAAC
e TaeCiijNaRfizeALI ¢TI t imedelta 46di; NeitéASacdeUszll§iijNarRizOaRI<c Tleidxec Az §ijAiyts
gREa:CyeCEaE;ameNa@CeedIJ eC; ayzzeUeaeIJ §e£lazcaLZazzayAaylaRN aEEg i ogZD
range () 4GjeTiijAzatcZDAG e Trarsae  i7EAAC azye£RcZD Y 1iijNaRf4z84] £9TlayAaylgT§aeLRaZIaeL

def date_range(start, stop, step):
while start < stop:
yield start
start += step

ayNéice Y £¢TlefZayte Tl RaZIcZDi; NamRiijZ

>>> 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

>>>

e£7¢csmasdcOrizN=L Aizse£ 771 c6AsmTiijNe£ Y 8; Ua; Sak.§470OPythoniymeZD2 Uzl §aSN2Uté Ut
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datetime arzesaizéd £all layLeIcaeL’ geaNeIdalUgn@ayszeSla i aAC
égcaEsaUzaeal

dj£cTIPythoncZDaiGaGE2[aalU dat et ime 4Rf4285; L6720 Y S¢ZDegtaEse£ Zayté U6é¢ YaACaeiTae(

>>> from datetime import datetime
>>> text = '2012-09-20"
>>> y = datetime.strptime (text, '$Y-%m-— ")
>>> z = datetime.now ()
>>> diff = z - vy
>>> diff
datetime.timedelta (3, 77824, 177393)
>>>
e6iedz
datetime.strptime () zefjiaeﬂaeTfeeNAég)Léd’ 7¢7DaiijaijRaNUizécaAiijN
eiTaeC $Y azcea,14a‘las"[razt azj 11]N sm éiéeaj'ayd’ éi,lae"[fael] ’L'az, aAC

e£Y =lIL ayAcCZzaAij a()Ua-:§1a:DRgZDaané£ZazZa:aij 4ijRANUsmid menieiz§aR 78 ARmeL Gaeldi; £¢ TTiijNATE

Nz o s,

zerTa@Cn]NaAGeoc'a, agZDazcgaAaylgT§aaLRazanAay1 datetime arzésaCuJN
d;22eCsafEa6Caii] ainaNUayzeeleazoeeYSerza i cauRaROzeT(,aIJ leGlangT§aeLRgZDa;EaazueeLUeAEzeLeal

>>> gz
datetime.datetime (2012, 9, 23, 21, 37, 4, 177393)
>>> nice_z = datetime.strftime(z, '%A %B , 5Y ")

>>> nice_z
'Sunday September 23, 2012'
>>>

e£Y=IIL ayAgCzeIJAe(;Aze§12BDRgZDeeYr11]N strptime ()
gZDaeAgeC i e@AzerTa i aaeC§esaayngDau6ébLad ZIIJN aZaayzaéCzeYra i £§TlgerythonaongruJ NazuayTa:,E]
a@CaedIJ aj ae@AaIJ lazcgaAayleIJAe@Ae gcaedRad’ geGRgZDaneaaIJ §47(i4y Tan8cZR¢§EEAS i7EeUszl]§imU

aerTa@CuJNa@CaedIJ ] ééﬁéngg§eeASaeL AazeaneaeIJ §aeaij ainaaYr YYYY-MM-DD

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))

éédeZEae;NerIay-uJNe£Zay1aG,aeIraarT datetime.strptime () £i73Amad ZaAC
deCadlJi;aee AAd DcREAd 36GRcZDaGL AREAL feUse ) §¢ZDa TremdcZDefliijNeCeizLaelJA 4 2 ACRZSiH



3.16 ¢2SaRLaeUiaNzcZDaeUéel §xeSni;lJ

djdelJl ayAaylé’lESL’ 2084111201247t 122111.212 U2 UT ayL9 30<;ZD9T;éfIa1JZé6611JNaIJrngaIJ [eLIaE:
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4f75Gaiz0=L A=lIL 2L é’lRLaLranl’iéNngDeU(SecYuJNa‘ a6CjazTersa;£¢T1
pytz aelaaIUaACe;EZaylaNEaeRRa(,ZaZEOlsonanuaNzaeTraaloaZSuJN
36Ce Y feUtiaNzifae AfcZDizNaGdayE.cZDeaGaGEIijNallla; Lad Zermel AaSNaeSmi; [ ¢szcz§6 GNEIGEC; AF
pytz ®ladlUayAdytayzeeAcTIéATe YarE datetime
47841.74877¢7Dc6 AsmT e Ul §arzesalInaliaANUAAC 2fTaeCiijNayNeicaeCaj Tealed zay AayteLiakaaSE:

>>> 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')
>>> Jloc_d = central.localize (d)

>>> print (loc_d)

2012-12-21 09:30:00-06:00

>>>

Nz 2 70 7 2

ayAan@aneeeIJ §ecnaeIJ nalJt raNUazEnJN aoCarsaRrazee i naclcayzaEuazUaaUuaNngDaaUueUt’ a7EaA(

>>> # Convert to Bangalore time

>>> bang_d = loc_d.astimezone (timezone ('Asia/Kolkata'))
>>> print (bang_d)

2012-12-21 21:00:00+05:30

>>>

a@CaedIJ djdzel Sgc’anIJ [elHal AN Uz Uszl) §ayLeeL’ geazNeoa‘goUuJNa‘ aeIJAee;AgL’ ZéiLnee§lzeDRad’ R:
2erTa¢C11JNaIJ 1201347t IIJNQ(JOaZ‘ aeaGaGEad’ Rizd Utz UteUt auAagNaaneIJ nalleUhaeUt 3el)L132 U

v\ 2 e

deCadl)ijdemialllzel geaNaelJHALT reoagoUllj N aauZabUaLrayAayleTZerr’aACaerTa@CnJZ

>>> 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!
>>>

¢iSedlIeTZette Y (7147736 CaztiaSar L ACRZS e IialIiz Ute Ut dymelIL 4y AdiR 2 UticZDe st
ayzazEa£oaelce;EZayleTZéffuJNé’lRféiiééi; £¢TleUlGaNzarzesa normalize ()
mUzzeﬂaACaerTa@CuJZ

>>> from datetime import timedelta

>>> later = central.normalize(loc_d + timedelta (minutes=30))
>>> print (later)

2013-03-10 03:15:00-05:00

>>>

e6ie6z

ayzazEaymes! d;ae¢he£ZazZayIaylaiiDeZDeZTad ¢ 2 1aR SiijNad DeREe IialliaN Uz Uzl §cZDéA
d7iicTIa6Czie=L geaN2L A=lIL ¢ZD4yméUt imY AC1aSNxSmi; 1JaAC=i TaeCiijZ

>>> 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

>>>

ayAeeIoJce. nzelcayzUTCﬂjNa i ééféaylngaéZzeNEailééﬁ§ad’ Rizd’ eeﬁﬁgZyaEggZIv)efJ(SééYazEﬁAé
3ZAmd 11JNa i aaRrazeeu§azNaL’ layAeeauaeTba£CgZD&L’ géaNayyé gAgZszUeasIJ §é6aganAC
4;S4;aeCsaiEe; SAGZaRY dyzalJRALT teUhsUt gZDaaUl’iéiAZuJNa‘ £9TlaRLeACgZDan1’iéiNzaOze‘naalcayNa

>>> later_utc = utc_d + timedelta (minutes=30)
>>> print (later_utc.astimezone (central))
2013-03-10 03:15:00-05:00

>>>

4;See il AREALFe UGiaNZeSmi; IcZD2UGaA ZiijN2 L dyté Uséc Y arse Y el SizinaeCi; Ta; UaLie UGaN
efTacCiijNal{e£Zayti; NamR iymiijNael SizinaeCi; Tc§86ASAATIAsia/Kolkatad Alarse Y ramiazearzaz TcZDa
ayzazBe$sel  iijNaRfizs4; £cTIISO 316647 46taz¢caA; iy zaEsé ToimUa0ze §36 Y EsmUAEY
pytz.country_timezones aACaiTieCiijZ

>>> pytz.country_timezones['IN']
['"Asia/Kolkata']
>>>

aegtha i Sa i aeYEerzaLféaEZeGNgZDanl’iéiAZu]NaaIJ |y aRféC, pytz
aelaaIUausngaylaElaiiéfSéia i ;EngazEnJ N&Z44y7PEP431 aeRRaGiaiEeeZt’ e‘iELe£ZgZDa3Ul’i§.szeTreeNAaA(
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aerTa@CaLZazza i aeGlaungDe£lazcaZlarzesa113 NalJ lltertoolsaelaaIUayla i£¢Tlelll 9TngDe£lazcaelaa1J Riij
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egéaEsaUzaeal
ayzazEeeL’ NaLngbeAlaéEaRféill%iiéﬁfiééajijNéi; £¢Ti next ()
aG, aeTfail’iaIJ lazcgaAaylaelTeOu StopIteration aijCayyﬁAC

2iTaeCiijNayNéiécZDi; NamR 2L NaklefzaR Uiy Aijte UGiziiymeZDe L Al eaNiijZ

def manual_iter () :
with open('/etc/passwd') as f:
try:
while True:
line = next (f)
print (1ine, end='"")
except Stoplteration:
pass

6AZayyeicessiijN StopIteration ¢TleigeNGed 7etmizécZDezSat; AAC
¢DiieANiijNagCadlVi; il Nakiij£c TliyE.éiceijTed 2¢ZD next ()
4G TrcZDefliijNi; 3£ Y AR fiz8é AZe£Ge£ TaZ diy AdyteNGAGZaAijeideiGesiczSar, iijNaei TaeC
None dAC dyNéiceYicd zi; NiijZ

with open('/etc/passwd') as f:
while True:
line = next (f, None)
if line is None:
break
print (line, end='"")

e6ie6z

ad’ gad’ Ze TreCEAELyNiijNeLSaziiijZaj£c Tl for 4 tcOremiRac Tiziss AMAOELy AdytaR fe£mizearze
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ayNéiéeZDiazd 478 ¢d 74, NaR Szl SiziizeijTed ZizEesmizéall§6Ut oL AARS¢T§cZDa§ 7 Ti¢zERECiij

>>> items = [1, 2, 3]
>>> # Get the iterator
>>> it = i1ter(items) # Invokes items._ __iter ()
>>> # Run the iterator
>>> next (it) # Invokes 1it.___next__ ()
1
>>> next (it)
2
>>> next (it)
3
>>> next (it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
StopIteration
>>>

ellichieOsiyNaeitaGaaiReL CiijZeZt ®isaEscZDesse glemizecZyaEse L A= lIfiijNAL meR R Y i 4;
&L Aidz&cadifld; daisczRe.e£ZcnicZDAEEAGZcL ¢cL ¢edrall1A£CaymaAC
4.2 az¢ccREeLmazce
éUoecY

didedDazzizEay AayGlasZiazl 46247 141725aiijNEGNEICANEaR A= L Al UealaAASECczDel UaE izl
djdeCscZt 208alll4jdcZDef Zayte UraszaZlarzesaayt. el geaNefmizce Smi JAAC

egéaEsaeUzaeal
46467 EayEa; 1aR16IJAee AAGZ47L ay Ayt __iter_ ()
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class Node:
def _ init_ (self, wvalue):
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)

# 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)

alJ layLeIcazcgaAayluJN iter_ () ®UzesTaRteYic6AmTcZDaiEfmizcertasCiijié ASczZEE:
_children 4$deAgiAC

eoiedz
Python¢ZDefmiz¢aZ15mRe6661TAeA _ iter () aUzesTefTaZdayAaytasdcOrizE

_ next__ () ®UzesT¢ZDetmiazéaZlarze$aaAC aeCadl)ijdaR e Yictmizcé AmOEAE(420462371cZDAEES
&£76GN¢ZD iter () aG,eeTrgZDa‘£9TlgoAaNUazEazcgaAuJN

iter (s) aRlzeYrg6AangZDeAZe£GengTl s. _iter_ ()

eUzesTeitet TaZdarzazTcZDetmizcaZlarzesqiijN - aiseq§  len(s)  aijZerCeTl  s.

__len__ () 56§9REaerﬁyAeeéﬁgZDﬁAé

7y = ’r

4.3 aj£cTicT§eLRazZialLzazzeUicZDecmazdeiadijR
éUoecY

aj aaeC§aodgOr'eiyAayleGlaOZazL’ e£lazcaelqa1] RiijNea§eZ66AZcZDAEEC; 863G 2 TiefTaeC
range () , reversed () aylayAaaauaAC

égcaEsaUzaeal

deCadlli; 1 azeC§aongréyAggla:UrgZDe;ElazcaelaaljR11JNa‘£§TlayAaylgT§mLRéZfﬁG; ®Tiel¢a6 74714
ayNéice YiayAaytcT§a7g2 §RayteNCaZt é’lEEae§6nga:IrgZDgT§aeLRaZhlJZ

def frange(start, stop, increment):

x = start
while x < stop:
yield x

X += increment

s 7Y~ PN

ayzazEi; £nge£Zay1aG‘ EETI'IIJN aj aaRrazengforablgOre£lazcaoCzeLUeAEa i£¢TiaE Gz U O83R Uy A
sum() , list () cml )aAng’ za()Na@CayNnJZ

>>> for n in frange (0, 4, 0.5):
print (n)
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.5

>>> list (frange (0, 1, 0.125))

(0, 0.125, 0.25, 0.375, 0.5, 0.625, 0.75, 0.875]
>>>

7
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4yNélce YTy AnytacdéiNiijNARS#;44sTed 7ze£Z240¢ZDAG; # TrazTasCanea N el) ZaLiijZ

>>> def countdown (n) :
print ('Starting to count from', n)
while n > 0:
yield n
n =1
print ('Done! ")

>>> # Create the generator, notice 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)
2

>>> # Run to next yield
>>> next (c)
1

>>> # Run to next yield (iteration stops)
>>> next (c)

Done!

Traceback (most recent call last):




File "<stdin>", line 1,

StopIteration
>>>

in <module>

ayAaylgT§ 2L RAZIAG; i aeTrayze@AgL’ Za()AaeréifSCaRlauZaZdéiiTaIJ le£lazcayla‘ £ngaLrgZD
next xSmi;IJaAC ayAan@gT§aeLRaZlaG‘ & Tre£TaZdéAAaG7iijNetmizicr L eméaACeL Saznalllefmizciymé

4.4 a6dcOrecwazéaZiamRe66
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egcaEsaUzaeal

gZoaL layzeelquNaIJ 1ayAaylarzesaayLaongre:,ElazceeIJAgoAangZDeeUzaljR&:Yra‘£9TlayAaylgT§ae

ayNeIcaeYrazcgaAgd 74 NiijZ

class Node:

def _ init_ (self, wvalue):
self._value = value

self. children = |

def _ repr (self):
return 'Node ({!r})

]

'.format (self.

def add_child(self, node):
self._children.append (node)

def  iter (self):
return iter (self.

def depth_first (self):
yield self
for ¢ in self:

_children)

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 (

childl.add_child(Node (4

3))
))

_value)

iayNaellZzL ; ALy A4yl




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)

al)ie£Z6iz¢caAymiijNdepth_first () eUzesTcOAMTcZt 63CaAC
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depth_first () ®UzesTiijZ

class Node2:
def _ init_ (self, wvalue):
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):

rrr

Depth-first traversal

rrr

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 if 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 iteration
else:
self._child _iter = next(self._children_iter) .depth_
—~first ()
return next (self)
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>> a = [1, 2, 3, 4]

>>> for x in reversed(a):
print (x)

4

3

2

1
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__reversed__ () ¢ZD¢L 726t eUzesTeUtizLmeCicT§2TLAAC

deCedlliayd eAESC; iymeiiedRLiijNéC e da£E6azaELATEaTZesa2  niemCiyziy Aaytal Ual= L meaNiijNeaer Tae(



# Print a file backwards

f = open('somefile')

for line in reversed(list (f)):
print (line, end='")
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__reversed__ () zeUzze§TzeIeaongraRlaRSe£lazcaACaerTa@C11]Z

class Countdown:
def _ init_ (self, start):
self.start = start

# Forward iterator
def  iter_ (self):
n = self.start
while n > 0:
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)
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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 ()
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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='")
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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,
>>> it = iter (lines)

>>> next (it)

'hello world\n'

>>> next (it)

'this is a test\n'

>>>

then start iterating
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>>> def count (n):
while True:
yield n
n += 1
>>> ¢ = count (0)
>>> ¢[10:20]
Traceback
File
TypeError:

"<stdin>",
'generator'

>>> # Now using islice()
>>> import itertools

>>> for x in itertools.islice(c,

print (x)
10
11
12
13
14
15
16
17
18

19
>>>

(most recent call last):
line 1,
object is not subscriptable

in <module>

10, 20):
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>>> 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

>>>

>>> from itertools import dropwhile
>>> with open('/etc/passwd') as f:
for line in dropwhile(lambda line: line.startswith('#'), f):




print (1ine, end='"")

nobody:*:-2:-2:Unprivileged User:/var/empty:/usr/bin/false
root:*:0:0:System Administrator:/var/root:/bin/sh

>>>
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itertools.islice () zeié'eiZéeeZ;EﬁACeefTﬁ@Cﬁjz

>>> from itertools import islice
>>> items = ['a', 'b', 'c', 1, 4, 10, 15]
>>> for x in islice(items, 3, None):
print (x)

1
4
10
15
>>>

alIe£Zayti; NamR i ymiijN islice () 4G TrelJAGROCLijit None
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deCadl) None 4SN3¢ZDi;me;6ar7eiCiijNeDRe Alarsae Y fizE4zEeOGaRUAL may L ajtaECet A Afe AfcZy 4R
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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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with open('/etc/passwd') as f:
lines = (line for line in f if not line.startswith('#'))




for line in lines:
print (line, end='")
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itertoolszeladiUeRR:; ZazEayL iytaG e TreléegeaEse£7c§26U66¢ YAAC
AEGaymayAdyte YT itertools.permutations () iijN
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>>> items = ['a', 'b', 'c']

>>> from itertools import permutations

>>> for p in permutations(items) :
print (p)

(;é', 'b', 'c")

('a', 'c', 'b")

('b', 'a', 'c")

('b', 'c', 'a")

('ec', 'a', 'b")

('c', 'b', 'a')

>>>
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>>> for p in permutations(items, 2):
print (p)

)
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djgcTlitertools.combinations () 4R UaLie;SaEE6ZEARLAymiECct icZDal A=lIL ¢ZD¢zl

>>> from itertools import combinations
>>> for c in combinations (items, 3):
print (c)

>>> for ¢ in combinations (items, 2):
print (c)

\l

~

\l

("a b'")
('a', 'C')
("b c')

>>> for ¢ in combinations (items, 1):
print (c)

47470 combinations () ®iEe6siijNAECet icZDéazazRatsczRiyjméCmee AiZEGAC
az§arsae Yot iijNczDaRL ('a', 'b") i ('b', 'a')
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>>> for ¢ in combinations_with_replacement (items, 3):
print (c)
('a', 'a', 'a")
('a', 'a', 'b")
('a', 'a', 'c")
('a', 'b', 'b")
('a', 'b', 'c")
('a', 'c', 'c")
('"b', 'b', 'b")
('"b', 'b' 'c")
("b', 'c', 'c")
('c', 'c', 'c")
>>>
ediedz
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>>> my_list = ['a', 'b', 'c']
>>> for idx, wval in enumerate (my_list):
print (idx, val)

N = O
Qo o -
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>>> my_list = ['a', 'b', 'c']
>>> for idx, val in enumerate(my_list, 1):
print (idx, wval)

W N o
Q O o
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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))

s
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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 in current line
words = [w.strip().lower() for w in line.split ()]
for word in words:
word_summary [word] .append (idx)
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lineno = 1
for line in f:
# Process line

lineno += 1

diEeYiaeCedlij£¢Tl enumerate () 4GjaTrelizteZEatse Y 4 UrZt dLa41j Y éZE47EiijZ

for lineno, line in enumerate (f) :
# Process line

enumerate () aG, aeTfé£TangZ]v)eeYréiyAay1 enumerate arzesacaodachijN
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data = [ (1, 2), (3, 4), (5, 6), (7, 8) ]

# Correct!
for n, (x, y) in enumerate (data):




# Error!
for n, x, y in enumerate (data):
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>>> xpts = [1, 5, 4, 2, 10, 7]
>>> ypts = [101, 78, 37, 15, 62, 99]
>>> for x, y in zip (xpts, ypts):
print (x,vy)
1 101
5 78
4 37
2 15
10 62
7 99
>>>
zip(a, b) alngT§aaLRayAaylaRfégETaZdaEngD (x, V)
gZDe;ElazcaZhlJNaEﬁaylxaeIeeGlauJNyzeIééGlbaAC ayAan@aEﬁ‘eiylee§RayléiRaLUaLfaiIngarbujNe£lal
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>>> a = [1, 2, 3]
>> Db = ['w', 'x', 'y', 'z']
>>> for i in zip(a,b):
print (i)
(L, 'w'")
(2, 'x")
(3, 'y")
>>>
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>>> from itertools import zip_longest
>>> for 1 in zip_longest (a,b):
print (i)




w')
(2, 'x")
(3, 'y")
(None, 'z'")

>>> for i in zip_longest(a, b, fillvalue=0):
print (i)

(L, 'w'")

(2, 'x")

(3, 'vy")

(0, 'z")

>>>
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headers = ['name', 'shares', 'price']
values = ['ACME', 100, 490.1]

L
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s = dict (zip (headers,values))
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for name, val in zip (headers, values):

print (name, '=', val)
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>>> a = [1, 2, 3]
>>> b = [10, 11, 12]
>>> ¢ = ['X','y','Z']
>>> for i in zip(a, b, c):

print (i)
(1, 10, 'x")
(2, 11, 'y")
(3, 12, 'z")
>>>

elJAaROAij7eiCayAcCzaisa YiiijN zip () dijZalZazzayAdylesmizcaZiaidi;NayzczSedles TaZdaAl
deCadl)d;aélJAee AAFEczSafzcZDAAjamY ACIAINIAL UealaymiijNee Ad; £cT1 list ()
4G 2 TraACziTaeCiijZ



>>> zip(a, b)

<zip object at 0x1007001b8>
>>> list(zip(a, b))

[(1, 10), (2, 11), (3, 12)]
>>>

4.12 aymaRNéZEaRLayLaECctacZDesmazé
éUodécY

djdeCsallad Zaytarzesazl geaNcZyaRN¢ZDa Smi; 1JiijNi; Ee Y fe£ 2477817522l i ymaRN¢ZDAa6 24 Z

egéaEsaeUzaeal
itertools.chain() 2 UzesTaRfazéc Tlzléc6 AANUet Zaytizzak aaAC

46C2O2aRUEy AdytaRresmizcarzesadl Ueali; Dayze, SaE&iijNazGeL TaZday AaytotmizeaZliijNaeJL e TL¢ZI
4y 7a7EeijTed ZeyEaedZiijNe ACZSayNélce£ Zayti; NamRiijZ

>>> from itertools import chain

>>> a = [1, 2, 3, 4]

>> Db = ['x', 'y', 'z']

>>> for x in chain(a, b):
. print (x)

1

2

3

4

X

Yy

Z

>>>

dj£cTl chain () ¢ZDiayAaytayyesAallzeZieYia;SijieCsarzijmiRN¢ZDEZEARLiymel A= lJL AaECe

# Various working sets of items
active_items = set ()
inactive_items = set ()

# Iterate over all items
for item in chain(active_items, inactive_items) :
# Process 1tem

e£7cimepciEseUzeal ce AnfTACRAYNEICR £ 204 £ TTayd aytamTeNncZ DA tcOfee Zt 4 .4:ij Y éZEiijN

for item in active_items:
# Process item




for item in inactive_ items:
# Process item

eoieoz
itertools.chain () ®08iRUayAiytel Uad ZaytiRio£mizcarzesarellAiyze; SAESARCaTiaAC

¢DaROALZ4z 714y AsytesmiazcaZliijNa, letiae£dcmcZDef TaZdziRiytaRiemizcarzesaiymcZDAECet 33AC
e£ZcomeUziijRee Aei TAELAIEAZRALUARLAZGAEm £mizcee Aén Y @ TL¢ZDad ZaACzi TaeCiijZ

# Inefficent
for x in a + b:

# Better
for x in chain(a, b):

PO2N

gnnayAgglzeUzzeaLayllle a+b a:Sla i a1JZaLZazzayAaylaElanrgZDazRaLUazue@Aa:sCaaSNng
chian () aylauZaeIJ C e£ZayAr£IeuJ Nzl Aazea@CasdIJ € SaEéé’liRaLUeIdayyad’ ggZDanuaAZauZa()LgIJA
aziay Ta; SARFe£mizCarz8SacszadNaymiy AedicZDe UiaAZ chain ()
aRNaxataRrizéa; Laé;cZDanéd;1JaAC
4.13 aLZazzaTremd6ad' DcREC6aéAS
eUdécy

mrTa@CuJNa jaelIL iytad’ 36GR¢ZD 2 TremGélJASe AAd DeREiijNijEx YiymeCafEa6Ciziay Axtiae AgeT;
egéaEsaeUzaeal

gT§2eLRaZlaG i aaTrerﬁYAaylaongrg6aéAS elJ 2e°1L1’igZDe°1é, 5Lda3§IaAC
ayza7EeijTed 7iijNAAGA6Z4; dee AAd DcRE4y Adyiéidayyad ggZDeeUea£UanGaZﬁgZ6a i TiijZ

foo/
access—1og-012007.gz
access—1log-022007.gz
access—1og-032007.gz

access—1og-012008
bar/
access—1o0g-092007.bz2




access—1og-022008

3AGe6; efRiyleUsitUe UGizGaNBARAe£ ZaatcZDa TrambiijZ

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
—..." 304 -

[10/Jul/2012:00:20:04 -0500] "GET /blog/atom.xml_,

ayza7EAd DeREe£Z:4772 UGiz(iijN4; 1aR42846 7421 ay Adytc TSad Zijte L geaNcl 28674723 acN

import os
import fnmatch
import gzip
import bz2
import re

def gen_find(filepat, top):
Find all filenames 1in 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)

def gen_opener (filenames) :

rr

Open a sequence of filenames one at a time producing a file,
—object.

The file is closed immediately when proceeding to the next_,
—~iteration.

rr

for filename in filenames:

if filename.endswith('.gz"):

f = gzip.open(filename, 'rt')
elif filename.endswith('.bz2"'):

f = bz2.open(filename, 'rt'")
else:

f = open(filename, 'rt'")
yield £
f.close()

def gen_concatenate (iterators) :

rrr

.

A

ne

AN



Chain a sequence of iterators together into a single sequence.
for it in iterators:
yield from it

def gen_grep (pattern, lines):

rrr

Look for a regex pattern in a sequence of lines
rr
pat = re.compile (pattern)
for line in lines:
if pat.search(line) :
yield line

gOraIJ 4 aaRrazeacLﬁéSZaaYSQZDéfEe;‘ZZaZZaG i ee"[fé£de§ueeleaLZazzayAaylad’ DgREg6aéA,S aAC
@i TaeCiijNiyzizEe§éel | ANEARAimTermpythoncZDeL Azl eeUea£UeaN11]Na [4ARFiZEEZA0AAZiT]Z

lognames = gen_find('access-logx', 'www')
files = gen_opener (lognames)
lines = gen_concatenate (files)

pylines = gen_grep (' (?1i)python', lines)
for line in pylines:
print (line)

a@CaedIJ arEzeIegZDzeUuaAZa i aaeC§aeL’ r ééTgoquSmNa i agTZeG§aRraZééIJ lgT§aeLRaZlealec AijRaym
xiTaeCiijNayNéice£Ziaytc L Laell ﬁé6aganGz'aij ae;, ScZDamUekCaTrazie6ac6UaE Gz AzaSNaAC

lognames = gen_find('access—logx', 'www')

files = gen_opener (lognames)

lines = gen_concatenate(files)

pylines = gen_grep (' (?i)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))

edieoz

v 2 2

azegoaeASaaUzaljRad’DgREaeTraaloaRrazengeeIeégcaE§aRDgszaEuateUéecYuJNaNEaeNnegceean

ay7azEcREgCayEe£iazéciAiijNéGmeCra YiceAxe YO¢Z; yield
efmaR &4 ITayze TremocZDeT§4a788 ARCAN for 4 tcOrermaR&i; 4y 2z TremocZDatLet 72AEGAC
4;Se£Z4r7¢ el RaZlecne£dalllay AetiaROiijNaerRayt yield

iijZarEay AdytamTcNiicZDae TiemGaECet #iijad ASczZe£mizéad DeREcGaéAScZDayNiyAé Y tiedtaAC
41J14; N2mR2IJAAROECIALEIijN sum () 4GjeTreYielJAczL¢ZDcINAZREl §4E1e AR ijNefReiaizO¢T§2LE
e£7csmeUz3ijRay Adyiéidayyag;cZDeL 2¢Cra YieiRiyte Tl RAZIAG 2 T LaiRaziiay TéCia Y ieNiig
4, Lad Z2UaAZiijNe£Z47743G e TraeCedllerTe; CéAZc TigZDerlaRfazéal)laE Gz Ual) ZeZiéGmad mi; £¢ T
dz0ay TellAczL ATEe£Z477¢iDizticzDAR LethaiscZDiazccaAclINEyEAOZé1dayc6 AamTiijN47§4; La6Ze Y S



a‘£nge£Zg glanzaljRgZDaEEaIYaeILgOGaZ§aylacUaylaERRaACayLe£razcgaAal§ac£a:YraIJ layAay
a7NasdayEiijNeTsaz04;£¢ TlazEefmizée UzaijRad DeREiijNizéciAe£ReaNe£GelNaymaRIEITAee Ad; LaFR4

alJ lengTl gen_concatenate ( ) 4G aeTrgZDanuaAZa‘ 38R C; aljZaaIJ L azZaylad’laeYOgZ aAC
e£74y1aG; &:Trg:ZDgZog:ZDzerﬁfEebSaEeé’liRaLUzeNlj aeOezeLRayAayla(,LeT£gZDeaNé’1iRaLUaAC
i t e rt 00 l s. cha in ( aG i a:'[raRNzeauszJ L géi'aijij gZDaL§eC i 11]Na‘ E&YféifiCeIJAe@AﬁfEeeE A=IJL aR#

........

lines = itertools.chain(xfiles) iijN a;£acU gen_opener ()
¢T§2l.RaZieCieénakiéCladlet z2O0LaAC 4;E¢Tsaz0 gen_opener ()
9T§eeLIV{aZfaarRaenagT§zeLIV{ayAayieeL’ Saij Ae£ég2]§eefjéa2ulijl<1

glL’ aLréinayAayle£lazceeleeld’ eeUuzeUGazﬁﬁféaE§eUlazE11]NaZaeeld’ chain ()

alJ le£ZeGNayleC (£ Z ] £gT1aAC ayLéiccZDeUzeal ARfiZEEALAEMEZ csme CEAEAAC

gen_concatenate () aG;«TiiymaGicOreG yield from eimaR&iijNasCarE
yield e mij1Jaz¢REALIcLic TS e[ RiZ14yt 407aAC ¢miRE¢  yield from
it g6AangZDe£TangT§zeLRaZl it el AaiggT§gZDaeI_3 A=IJLAAjj aAC
aEsia70e£Zaytel Saznalli4. 14aiReL.CiijZalIL @7t e£7:45 AxmdcZDaRRe£FAAC

®IJAGROEY 21T ayAcCzélJAce ArsizDR¢ZDa YiiijNcGaé AS e UzaijRaziiyme YiayGeCicZDaAC
el eUGdAZ4;32CsciNamsad DcRExL AzlIL 2 Tiem6aAC ¢Die ANiijNamsi; £ Y e£Zcsmae CEAELiijN{; £

David Beazley aIJfaifngb Generator Tricks for Systems Programmers
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4.14 asTaijAatNaéUcZDazRalLU
éUoécY

d;deCsarBayAaylad ZasCaNasUcZDazRALUasTaijA= LR 4y Ay tamTasCal Ueal
egcaEsaUzaeal

(A

4Rfz84EZ4jAayANEARA yield from emaREcZDEASE; ScTselRAZ{xisezel; e3EaEse£Zai16U66G

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, 61, 71, 8]
# Produces 1 2 3 4 5 6 7 8
for x in flatten(items) :

print (x)



http://www.dabeaz.com/generators/

AlNlayEéicazccaAnymiijN isinstance (x, Iterable)
etAx§ée§RiyHRECet dxYidRee VAR EmizEcZDIAC  deCadlaYicZDefliijN  yield
f rom aisiijZe£TaZdel A=lIL mRi; NcINcZDAaAijaACelTAczl e£ TaZdczSedllarse Y fay Adytesael I AN
éclad’ ﬁgZDaRC&:Tr i gnore_types agNzecAeegNerlaRe isinstance (x
i gnore_types ) ngzeIeﬁfEaIUgn@aysaSNaerLCzeOSeZd’ alJ laRre£lazcafZésaad U11]NeYS$lcarEa0Ca
e£ZaeauQZDerIalUgn¢aysaeTrgzDarseC jelJAczle£TaZdel Siziiel Azll§el)Z¢ZDezSedl)iZEAACei TaeC

>>> jtems = ['Dave', 'Paula', ['Thomas', 'Lewis']]
>>> for x in flatten(items) :
print (x)

Dave
Paula
Thomas
Lewis
>>>

eo6ie6z

eimaRé yield fromalllijaeCsallicT§2el RaZliymerCeTlaEGazUcT el RAZI4; 4y 7amRi; NeINcZDa
deCaedl)d; aaymi; £c TIA6CcZDerTiijNeCeiazLarsaf EéazaEZé¢1ad UgZD for
a;tcOfazEaACaeiTagCiijZ

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

ar; goaaRlaaTzazanAngnguNa i EeeYr yield from

227

eIIaRegIJ NayLaOzeeD§égL’ &7t ae‘nJNazuayTaz§a ,£acUazcgaAeeZt’goAaet AaeyEgL‘ aAC

/////

deCadlletY =lJL aE G4z U4, i aayleeC§asTa1] AgZDgszadNnJ Nif£62TzaRCaTE
ignore_types al§aRraAC

eeIJAaROe@Aaa§laaDRgZDayAnga3YrujN y ield from
al{edl éRLaLfé§iaiOalelNaSNgT§ aaLRaZngD'éiZﬁé’lRSgljUglNaylzeL’ SijTciA=Zt aLaéCmeeAcZDeg
aRfiz8ARCEAC12.128FReECe§8cIINaRead Uiy Asyti; NamRaAC

rr rr

4.15 éazazRecmazéaRLaziiaROcZDae0SazRetmizcarzésa
éUo6écY

djaelIL iy Acszal Uz 0Sa7Ra7RAL U N2 CsaiE46CazinaR LazitaR0a; UALay Aayte OSazRa7RAL Uz



egéaEsaeUzaeal

heapq.merge () 4G e THRz84y6H; a0 5CaEse£Z4y16U66¢YaACarTaeCiijZ

>>> import heapq

>> a = [1, 4, 7, 10]

>> b = [2, 5, 6, 11]

>>> for ¢ in heapg.merge(a, b):

print (c)
1
2
4
5
6
7
10
11
eoiedz

heapq.merge dReEmizécl zeAgeDRASsciAd6CaymiijZeiNel nefzaR Uzl A=lJL a7RALUZAC
e£741$eDRASscIA#jdaRfazea1)1é1dayyé TEcZDazRALUAymA; £c T1a6CiijNe ANz ymiijZelTL Ad tad’ §cZD4ijAd
&fTeCiijNayNélce YiayAayti; NamRzeigzijTcd Z3eCi; TARLAZGAYd 45t OSazR 2 UGiz(iiijZ

with open('sorted_file_1', 'rt') as filel, \
open ('sorted_file_2', 'rt') as file2, \
open('merged_file', 'wt') as outf:

for line in heapg.merge(filel, file2):
outf.write (line)

elLajAcCzeeAdijzeiCcZDe Yt heapq. merge () éJAceAxL AelJLe; SaEsazRALUALEqza Y ie O
¢l z3LAcZDiijNasCaziiaymiijZéDAELefzAR Uzl A= I e TremoaliasEeil aymel Ue AESCDAEL2OSa7Rii]
46CizEdzEz YiecAzr§éal A=lJL47RALUCZDAijAagNéCIALEAzie£ TAZd=TIA AR cZDECEaytiijNe£ Zaje£(

rr

4.16 ecmazéaZiazéaeZewhileseUaéZRag tcOf
éUo6écyY

diaalllazecaAdymii£cTl while d;1cOfeldefmizéad D¢REx TrembiijNaZady7za6CElTAee ARFC e Tl §R iy
eCiaymeCicTletmizeaZl 186 GMAEZ £ 74514, IcOfaSEiij§

egcaEsaUzaeal

4y Adytayyes AcZDIO=Smi; IIciNazR AR e CjiijZa CsiyNEice £ ZabiijZ



CHUNKSIZE = 8192

def reader (s):
while True:
data = s.recv (CHUNKSIZE)
if data == b'':
break
process_data (data)

S£7comizCCAASAZAYYARFZEA ,£9T1 iter () aaIeazcaaZ:,EuJNa@CayNaeE Acd’7ijZ

def reader2(s):
for chunk in iter (lambda: s.recv (CHUNKSIZE), b''):
pass
# process_data (data)

deCadllijie AAcUSAGCALIAZTeC aymeC | emcayyansi; ITiijNaRfiz&ef TEINEy Ny Adjtcs AmTcZDi; N

>>> 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

>>>

eo6ie6z

iter &G;eTHyAayésayzazic§écZDeL 7 Age Y a6CaeOaRUE Ay AR FEAL ¢ZD
callable ar7e$aa SNy AdylteiGesi(czSary )aAiji; ITayze; SAEEAR CaTiaAC
&;SazsefZcime UzaijRa; £¢TicZD2 UGaAZiijNasCaijZal.Zazzay A sy o £mizaZ [iijN
é£Zay1é£.aZééZl’aijZay-eel’j-éfégﬂ callable afZééath’ éLfé;ETéZdéAij aéNaeaGééfaAij gzyglL’ ayzae-éaﬁ

YN 2V

ay(,a(JNaeIeeoanNa@CaedIJ g aaeC§aaneUaeOealUaeLUanGaZuaylazeaeTraeloaIUgZDanzalj RerzaRUaeTra
read () @LUrecv 0 11]N azdall laROeIcgt’ géﬁ§ayAaylanGaZugz§ar6a:;NerTaeIeaE§é6ZaaYraR@gzLaalca
iter () engTlarsaRrazearand’ éAEngaRLe;ueeIé'aiEaAC aEl’i'eiyl lambda
aG. eeTraRCzeTraeYrayzazEaLZazzayAayleeUaaRCgZD callable &fze$qiijNazliayz recv

LU read () ®UzzesTeRRi;Z47E size aRCaTiAAC



chnazTenaiijZelGazuayOlo
&L AzlJL ¢INaZRéC; ee Add DcRES; SaESaSNe,; SaGzaAC

e£7:iyAciadiBaeiltcZUad DeRE 4 ymaRN¢szadNcZDx UGiziiijNANE2e N2 UG InaSN#zNe£Zal te UGizi
4f7e UGz (ARmMASNCZ68; TcZDae Smi; 17478 4ijZe . AREALIAAC

Contents:
5.1 éfzaEZzeUGalJneTiend
éUo6écY

4;361JA2e ARFZAEZAR D omiymaRNcijUciAcZD2 UGa e TiemsiijNei TaeCASCIIiijNUTE-
82l UUTF-16¢ijUciAcmlaAC

égcéaEsaeUzaeal

djecTlayexlIL rt 2adijReZD open () 4GjeTiefzaRUzUGelneUGiziaACieCiyNaL Acd %ijZ

# 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

¢§ziijijcZDiijNiayza7EAEZaEsay Aiyte UGe e UGiziiijNa; £¢ Tlayeel L wt
2ladijR¢ZD open () 4G2TriijN aeCadllizNiL meUGizG4EEAGzimY A1VIAL ZeyEeZd dziideEcZ Uz OL aAC

# Write chunks of text data

with open('somefile.txt', 'wt') as f:
f.write (textl)
f.write (text?2)

# Redirected print statement

with open('somefile.txt', 'wt') as f:
print (1inel, file=f)
print (line2, file=f)

deCadlleYalliaosamY Ao UGiziaymeazat 18EE467iijNi £ TlxladijRayz  at  ¢ZD
open () aGjaTraAC



e UGizlicZDerzaEZeSmi 1162 Y e6d d;£¢ Ticsz¢2§¢ijUciAfijNaR 4286 AZe £ GeiC Tl
sys.getdefaultencoding () elsd; UaLiaAC alliad géd’ZaeTraeIJ zaZfayLeic’éé j&e Yfutf-
8(;1] UgaAaACaeCaedIJ aj ééﬁsngg§eeASa i aecAerzaEZgZDanGaaIJ e YiaEGiz0¢ijUciA= UZ4ijRiijN
eCcazLaRrazeeAZe;EG'eiij éeASayAaylaRféAL gZD encoding
aRCxTrczZopen()aG; e TiaACaeCiyjNaL Acd ZiijZ

with open('somefile.txt', 'rt', encoding='latin-1') as f:

PythonaeTrszAeIdayyad’ ZgZDanGaeIJ ngljUgaAaACaGaaylayyégAgZDgljUgaAaeYrascu
latin-1, utf-8aSNutf-16aAC &IJ 1WebéiTngglNazRayleAZayyeC‘a .£9TIQZDaaYrUTF 83AC
asc11arzazTazOU+OOOOaLrU+OO7FeNCaZt’ﬁEEgZD7a‘lalUgﬁ@ﬁAC latin- 1 Y ramUE.CO-
255 aLrU+OOOOeG§U+OOFFeNCaZt’ ﬁEEUmcodealUgn@gZDth 2082 YiarDaAC
aj SerzaRUayAayleeIJ lg§egljUgaAgZDanGzeIJ e Ut i ;Englatm—
I¢ij UgaAaerye;EIJ ayla1JZazggT§e gcgaAeTZerraAC a £§Tflatin—
1gl]UgaAéfiaRUayAayla:UGaZﬁgZDanl’iaAZaz§é6yaerC ‘azg§T§aoNaElzelcgqogZDeeUGaeIJflégégaAaeIr
4B Y1a6Ciz§eC;izOiymeRRARUAG 2 (sad §ad Z¢Z DI ngaeTraelfiéACaRNanl’iuJNa@CaedIJ 4;24zNaR

e6ie6z

erZaEZaeijaeIJ naeijaZuayAeLnaeieeosaeYraerTecégoAangZIv) aACa‘ EaeYraz § aGangaeYreIJAe@Aae <
éeUAELiijNaIJ lac Nale:lNazRayngDw1therlaRegzZecna‘ £9TlaLrgZDaeUGazuaLZazzazanAaylayLayNee
4jEwith &0 gaLl’iﬁIngS zeI§eeUuujNanGaZﬁa1J ZeGlaLlaE§eUlaACa i aaz§aRrazeayla i £<;Tl
with emaRé&iijNi; ExYie£Z2UtGaAZi; i aarsa£Eea‘Zé6fé’1(JUaeL NaLlaE§eUlanGazu11 iz

f = open('somefile.txt', 'rt')
data = f.read()
f.close()

7z 2 Prre

aR@ad UayAayleU()écYaeYraE§azOaelceaNgn@gZDerEaLnerecYuJNaIJ {UnixaSN Windowsiymae Y iy
ézYedd aeCEaE;ayNuJNPythona1]Zazegz§ayAaelqalj Rad’ DgREzelceaNgn@aAC
efZ¢ glzelaalj RayNnJNaIJ 2f2aRU2UGz1T ngZDanl’iéiAZnJ NPythonaRrazeerEaLnaeL’ A=IIL¢ZD2Z66AZ 2
\n alUgn@aAC gszaljlj QZDuJNaIJ le(,SananuauZarEaalceaNgn@ \n

e naelcayzg§zgz§ezYeod’ gZDaelceqNgn@aAC a@CaedIJ aj aaylayNaaIJ Ze£Zg glezYeod’ ¢ZDad’ D¢RE2UZ4ijRi
open ( aG,eeTraljaaEeaRCaeTr newline="" 11]NarsaCRayNeIce;EZaeaunJZ

# Read with disabled newline translation
with open('somefile.txt', 'rt', newline='"') as f:

ayzazEefit @ YOayd eAEazNeUt ¢ZDausaijCiijNayNeéléeLSal Unixell7aZ 5yt é1¢efzaR Uay Ayt Wind
hello world!\r\niijZ

>>> # Newline translation enabled (the default)
>>> f = open('hello.txt', 'rt')

>>> f.read()

'hello world!\n'

>>> # Newline translation disabled




>>> g = open('hello.txt', 'rt', newline='")
>>> g.read()

'hello world!\r\n'

>>>

elJAGROay AajtéUsscY arse Ve UGeie UGHziijmaRieC;aGzeOrcZDeijUciAéTZetaAC
4jEid;1efzaRU= L U ABAEZaES4y Adyte UGelIne UGizi= UtiijNi; 18R e C;dijZé AGALFay AdyicijUci A= L Ui

>>> 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 0xc3 in position
12: ordinal not in range(128)
>>>

feCadlaGzeOREZaytETZe i jNEAZ Ay yealed 7). ééfiﬁRﬁaeﬁéael]ﬁaaﬁﬁzeNGééiZgZDgij UcaAdyment,
aj aeeIJAae, azngEeYEerzert aeYOazugajSe(Sd’ aj agZDanGazuglj UgaAeeYraelcgaogZD(aerTa@Ca i £9T1UTF -
SeANaylaaYrLatln lgg UgaAeeLUaEﬁazU)aAC deCadll (;1_] UgaAeTZerre;EYaerélYaIJ ngDerIuJNa, 43R 78
open () 4G;@TriijaéASayAdytaRiEAL ¢ZD errors ARCaTieitad DcRE£Zi776 TZeifaAC

ayNeélce YiayAizZad DcREAyyeg AéTZettcZDaUzasTiijZ

>>> # Replace bad chars with Unicode U+fffd replacement char

>>> f = open('sample.txt', 'rt', encoding='ascii', errors='replace')
>>> f.read()

'Spicy Jalape?o!'’

>>> # Ignore bad chars entirely

>>> g = open('sample.txt', 'rt', encoding='ascii', errors='ignore')
>>> g.read()

'Spicy Jalapeo!'

>>>

deCadlli;iczRayyi £¢Tl errors dRCaTreidad DeREjUcaATZettiijNaRfeCiiijZesl d;icZD¢ TSt
4f7i702UGelInad DecREcZDéeUse ASO§ALZe Yicatitid e Aze Yid £cTicZDe YiemicadcijUciAGACS; S:
8)aAC

v rr

5.2 el’Samre;SaGzeGsaeUGazuaym
éUodeécY

4i32CsaiE print () 4GjeTicZDe; SaG7éCmasZaR Sty Aiyte UGiziiymaOzaAC



egéaEsaeUzaeal

dliprint () 4G;@TrijmeNGasZ £ile aEséT6amUAR CaTHijNACRAyNEICe£ ZadbiijZ

with open('d:/work/test.txt', 'wt') as f:
print ('Hello World!', file=f)

e6ie6z

aE§azOe(§aGiéGléi(SZaRSaLreeUGaiﬁaylafééf,ZazZazEaACa‘EaaereIJL’ayAgCZé@Aee [eDR¢ZDAaisa
deCadlJeUGizie Y fizNe£Zal GeladijRcZDerliijNeL SamrarsiijZaGzé TZaAC

A4

5.3 aj£cTIaEx

rr

azUaLEéZTcnealUeaNczlemécneeSant
éUoécY

djaeCsij£cTiprint () aGjeTre;SaG7e TremsiijNiEe Y feCseTZaRY é2Ye6d ¢ZDALESZ Teneel U
egéaEsaeUzaeal

aliraiea‘ £9TIaU | print () 4Gi aeTraylal £gT1 sep 4SN end
aE§eT6§anRCa3Tr11JNazea ieCseeAcZD2UziijRe; SaG7aACaiTaeCiijZ

>>> 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!!
>>>

dj£cTl end 4RCaTriz§aRfAzEa1TIe; SaGziymee AxméemceaNaAC i TaeCiijZ

>>> for i1 in range(5):
print (i)

S w N RO

>>> for i in range(5):
print (i, end='" ")

01 2 3 4 >>>




edieoz

4;Si;aeCsi £ Tiéldel zedijal EéZ Teneeise; SaGra TiembcZDe UGiaAZiijNczZ
print () 4Gi 2 Trdij ééAgﬁyA'&yl sep ﬁRCaeTfaeYfaeIJAg:éSAﬁngZIv)aef’Jieea‘LﬁAC’
elJL a:Ul’iaAZa‘ aach;IJ NaLr'eiyAanglNazRaSYauZa i £cTi str.join()
2i836N2LRARN=it¢ZDi7NeCEiACeiTaeCiijZ

>>> print (', '.Jjoin(('ACME','50","'91.5")))
ACME, 50,91.5
>>>

str.join () ¢ZDéU8cYaIaz0a6CizEi7E6ACeTIazOimUctieiyiaACe£ZeDRASsci Ak 36 AZ4yyél)

>>> 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
>>>

s

4;44;ScDuaR fazeayme TieCeiazlézz¢CeiijNazEazEARIEITA e AACREYNEICe£Z e 40AEZiijZ

>>> print (xrow, sep="',")
ACME, 50,91.5
>>>

5.4 éfzaEZamUeLCaTiend
éUoécY

djdeCsefzaEZazNe£Zal e UGiziiijNarTaeCaZ, cL GiijNacié§se UGHztcmL cmL aAC
égcaEsaUzaeal

dj£cTleladijRiyz rb 2L U wb ¢ZD open () 4GjeTizléeizaRUeLUAEZaESi7Ne£ZaL i Trem6aAC ]

# 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")

al)ierzaRUazNe£Zal e Tremb2 UtiijNélJAeeAeNGae YOcZDe Y el A= lJL e£ TaZdcZDe TiembéCi e’
¢$ziijijcZDiijNalJIAEZaEEcZD2 UtidAZiijNa£EéazaLiefAAR Ca Tie YiizéimUek.Caj¢aijRarzad Uz Zt 15T
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edieoz

a11efzaRUazNe£ ZaL e TremocZD2 Ui AZiijNamUeE CamUcticiy$saSNae UGz namUcticayscZDermizL
cLzalnélTAeeAmsieDReZD Y{iijNct ¢aij TaSNe£mizeak 4 11e£TaZdcZ D YiimUel. CcZDaAije ANGyme Y

>>> # Text string
>>> t = 'Hello World'
>>> t[0]
Tyt
>>> for c in t:

print (c)

O k= O I -

>>> # Byte string
>>> b = b'Hello World'
>>> b[0]
72
>>> for c in b:
print (c)
72
101
108

108
111

>>>

deCadllijieCysizOazNe£Zal tizladijRcZDe UGiz i jmezaRUe L UAEZaEE 2 UG i TiemoiijNa£Eé:

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"))

47Ne£ZALGI/0E Y e lJL ay AdytésNiayzazzc§écZDeL ze Agarsae Yia TiczD

a

SNC¢zSzdDi;ScszadNeCic!

import array

nums = array.array('i', [1, 2, 3, 4])

with open('data.bin', 'wb') as f:
f.write (nums)

e£7:at16 ACcTIa20:4z224; TasdcOrazEecriciiazNiay 2 "¢ijSaEs e O84RE " ¢ZD

o

f
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&saiijNe£ZcsmarzesaiijZeZs



arNe£Zalix Trem6cZDAEZAE TS Y fefZ ¢Sz Smij 1JazNay AGAC
4, Lad Zarze$ae£ Y AEARGY6AZe£ G £¢ Tl UGiztafz68acZD readinto ()
2 UzaesTeZt 2O8eizaRUAINLZAL i Tiembal iaEGa7 TasCeZDAEE mY 1 ymaOzaAC =i TaeCiijZ

>>> import array

>>> a = array.array('i', [0, O, O, O, O, 0, 0, 01)

>>> with open('data.bin', 'rb') as f:
f.readinto (a)

16

>>> a

array('i', [1, 2, 3, 4, 0, 0, 0, 0])
>>>

dBe Vi £cTlet Zcsmel AxllicZD2UtidAZé1TAse Aziijad UarRA£CiijNaZiiay 746 CEAZay yaEqzlIL 47
aRf4782§8cIINS.94rReE.CaymaRead Uiy AuyterzaRUazNe£Zal (i TremoiLIaR4£62 T7¢ijSAESaNZcZDi, N
5.5 2UGaziaymamYalJizeL'meC;aEZAES
éUoécY

aj aangaCRayAayleeUGaZﬁaylaEZaEeaeTraelouJNa ‘Eaeré’lL’laeRRa£Eeazaeré£ZaylanGaZﬁéIJ [20G
iz§arse Y raymaEAeGyeeEcZUansimY a1 IcZDa UGizGaEEA62aAC

egcaEsaUzaeal

aRfz8a11 open () aGj ae"[rayla ,£9T1 x xladijReisizéeZE w
eladijReZDaUzesTeisegeaEses ZiaytéUséc YaACziTaeCiijZ

>>> 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'
>>>

deCaedleUGiziz Y fazNe£ZaLltcZDiijNa; £¢T1 xb eidizéeZE xt
eoiedz

e£ZayAé’1fReLCaalegd’iaiEalJ laEZanGaiﬁaaUﬁéAZayyaljZeAGaLrgZDayAayleU(’SééYgZDaoNgcOeg
iy AdyteZgizéeUzeal e YIAELeNerTe£Zate UGizie YiaReimY alJ{iijNaCRayNéice £ Za abiijZ



>>> 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!
>>>

&Y 2AN2YSepAiijNi; £cTixeUGizizladijReZt sLic6AimTaACeeAzsieDRcZDa Y ixeladijRe Y iy,
open () 4GjaTicL zellL ¢ZD=L T asTaAC alliPythoncZDaUgcL Lelliiel UeAE2 Y PythondédcOicZDa7 ]
5.6 amUcneayscZDI/OaSma;lJ
éUbécY

djdeCsii£cTleSmiUesze UGiziarzesacZDeING7R s Smi; U UGz iiel UazNe£Zal damUcticaysaA
egcaEsaUzaeal

dj£cTlio.StringTIo () 48SNio.BytesIO () ¢szaidal.ZazzcszeUGiziarzesanSmi;ITamUchiciysa]

>>> s = 1i0.StringIO()

>>> 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
>>> 5 = 10.StringIO('Hello\nWorld\n'")

>>> gs.read (4)

'"Hell'

>>> s.read()

'"o\nWorld\n'

>>>

io.5tringIo aRRCi¢Tia702UG2lnaACieCadllijiteAx Smi;1TizNe£Z31 G TiemsiijNee Ad; £¢T1
io.BytesIO ¢szeldizéeZLiACziTaeCiijZ

>>> s = io0.BytesIO()
>>> s.write(b'binary data')
>>> s.getvalue ()




b'binary data'
>>>

e6ie6z

a;Sdj azeé§eefqzeN§ayAaylzeZ(iéAZgZIv)aeijaZﬁgZIV)aelojl’ié’lAZ StringIO aSN
BytesIO gszasYra(,LzeIJ | nggZDaAC aerTacCuJNaIJ lalTaECmgNerTaylujNa, aaRrazea, £9Tl

20 22N\ 2

StringIO aeIeaLZazzayAaylaNEaRnee;NerTaeIrae.ogZDgszaEUGaZuarzeseulJN

g c 24O 2N 2

e£Z:iytar7e$aaR iz jiczZe§REVIAR Ca TriyzeZ6é AZe UGiziarze$acZDAG 2 THAAC

eIJAe@Aaa§lzeDRgZDzeYr1ijN StrlngIO 4SN BytesIO
aodacNazuzesacaeIJ L eelcgqogZDaeTt eeTrgszangZDanGazuaeRReaErgn@aAC
iZizemd 11JNa0CaznayleC jall leCééiiZeIJAecAa‘ £nggIJ §é6ngDg§zgz§gzganGazua¢CanGazou N¢GaéAS:

5.7 efzaEZaONcijrae0Gazii
éUoécY
;a2 CsefzaEZiay Adytezipel Ubz2z4ijaijR¢ZDAONCII 2 UGizGaAC
égcaEsaUzaeal
gzip SN bz2  elaaiUaReiz88; La6ze Y ScZDad DeRE£Z47 72 UGiziGaAC

ayd’ ayleelanUeC [ayZ open ( () aG; eeTraeRlV{aCZazEaR@ad’ fngIV)éfidgC”)rzeiéé gé§E§e£Zayleﬁ6ééYéAé
a’erTa@CuJNayzazEazeasUGaeIJ na;¢aijRefzaRUAONCH @ UGiziijNaRfizée£Z e A04 A ZiijZ

# gzip compression

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()

¢§7iijijcZDiijNiyza7EAEZAESAONCijI 2 Tiem6iijNaR {478 £ ZA0a A ZiijZ

# gzip compression

import gzip

with gzip.open('somefile.gz', 'wt') as f:
f.write (text)

# bz2 compression
import bz2




with bz2.open('somefile.bz2', 'wt') as f:
f.write (text)

a@CayLuJNaeL’ A=lIL gZDI/OzeSIa i eC‘ aj £ngeeUGa31J naelaauRéZﬁeeL’ géaNUnlcodegZDgljUgaA/égég

gszaljlngDuJNa@CeedIJa,azeC§zeSla,IJazNe;EZaLuaeTrzelouJNa‘£9T1 rb  =LUAE wb
szGazua:laaljRal§aRraAC

e6ie6z

ad’ géClaLEeeCEaE;ayNerzaEZaONglj r aeTrzeloeC i &Yrab LgoAalIgZDaACa, EaeYre@Aae §lzeDRgZDa:Y
aeCadlli; aaylaeNGaoZaslaalj RiijNéCeazLézYesd ¢ZD arsaeYrazNe£ZaLuaelaa1J RiijNaeCzdl] e£ZeeU1’ié’1AZg

g21p open () aSN bz2.open () aaOeaRUeu§aEEg‘OQZD open ()
ML&TQVA&&@ZD&RC&THUN aNE=N# encodingiijNerrorsiijNnewline
el cmlaAC

4; SAEZAEEAONCijI 2 Tremé2 UtiijNaR fizsd; £¢T1 compresslevel

e£7:4y1REAL ¢ZDAEs¢ T6amUARCae Tl NGasZay AaytaONeiil ¢zgal naACi TaeCiijZ

with gzip.open('somefile.gz', 'wt', compresslevel=5) as f:
f.write (text)

P

ézYesd cZDoml ¢782 Yi9iijNiz§ 2 Y felTAénY ¢ZDaONCiil cml ¢z3aACcmL ¢z getib.a;Ox A geCieGEA8]ii]

eeIJAaRanAgCZI'JN gzip.open () aSN sz open ( )
784

eEY =lIL ay Adyta LarSecnc§eéAS¢ZDeL 2z AgiijN a6CiziidR i

.........

import gzip

f = open('somefile.gz', 'rb'")

with gzip.open(f, 'rt') as g:
text = g.read()

z

e£72A04SAEAGY gz ip 4SN bz 2 mlaalUaRfazea084; 1Ialllesyad Zesze UGizGarzeaayE iijNaf TaeCas
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5.8 aZzaovZad garReorajTcZDaeUGaziiecwaze
éUosécY

i3 Csalllay AdytaZ74676 T£a702614; Te LU AE 2 Tiem6aiUcZDEZEARLiyE o £miz&iijNe ANz yme Y Fall
egcaEsaUzaeal

6AZe£GayNélce£ZaytarRe Aduga £cTl  iter &SN functools.partial ()
4G TiiijZ

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:

22N 2 sees

e£Zay1a6NalRayl§ZD records arzesaeeYrayAaylaRreillazcarzesaggNaoCau ZayleeUngDaz ggT§aZz
eeAzsieDRcZDa YideCadlleAzesia; Tad gaiRiyme YialUAd g4fRcZDa Tt 2 Ta AmcZDefiijNa2ITAAROiy

e6liedz
iter () 4G; i aeTrzeIJ L ayAayleSIJ ayzaiig§egZIV)gL’ i g s Yri’ijNa@ézedIJ aj agiZaoééiij 46AS 'ayA'aylal
e£Zayle£la26§Zla1]ZayAth’ erCeTliijaaEecZDaRerCeTiarzesacZe Al rasCes TaZdeaGesraAijayzemciijNes

N 22N

alJ labNalRayanN functools.partial ngaeIeaLZazzayAayla:rRaanaecnengTl&UuaaneUGazua
2iGe6raAlj b ' ' aise Yia;Salie, e UGiziczSar; @ UticZDe£TaZdaAijaAC

zeIJAaROaEIzeRRayAng'ﬁJNayLeIchDa(,NalRayngDaaUGazuanuazeazNe;EZaLuzelaalj Rl SaijAc
a@CzedIJ e Y1efzaRUAZZA6Z4d’ gangZDeéfé’l i Tllj Ne£ZeAZayyaaereIJAachSéAngDaeCEaEgaAC
eANA7i702UGzie UGiziiijNiyAeaNay AeaNeZDerzaRU (62 Y e6d’ cZDefmizéeaNayz)e Zt 2766 AmcC7:
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5.9 eérzaRUazNesZaliieTremoalraRraRYcijSaESaNzaym
éUo6écY

aj aeeC@th :aeOeéfZaRUaZNe£ZaLuzzeTra:loaLr'ayAaylaRraRYgljSaEsaNzayan NeANayleIJAe@AaAZaz
2L UeAR#;12CsaO§a1 6@ T2 TiembaziafEA6CAEZAZdAL iy Adyte UGiziiijmaOzaAC

egéaEsaUzaeal

ayzazEerzaRUzeTraelfSiiLr'ayAaylaRraRYaeTrgzDayluJNa‘£ngeeUGail’ié’1f ze$acZD
readinto () ®UzesTaACziTaeCiijZ

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

ayNeice YiayAayteijTed 7e£Z451G @ T £¢ Tle Uzes TeZDi; NamRiijZ

>>> # 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
>>>

e6ledz

zeUGazuﬁfZésagZD readinto () eeUzaeﬂeC,ecnngzeIeayié ¢DAELALE¢EmAEEmY ¢ZD TrczDAaanak
array @ladlUzL0 numpy azSaLZazngD%Trg:zDaAC aSNxZ66AZ read ()
mﬁieeﬂéiyléf{l(ngf)aBYﬁijN readinto () aqnaEEéﬁéélYaIJngDgljSaEsaNiéANaylaeYrayzanra 78$a6C
iZAxmd 11JNa [AARAZE4; £gT1aoCaeIééA£aElad’ z<“;éGRgZDaEEalYaLEeElaeSla‘ JaAC
2fTaeCiijNaeCadlli; iefzaRUAy Adyic TscZyaRNAd 3aiR ¢ZDe6ra; TezDal R¢ZDiazNe£Za Ltz UGzt Utii

record_size = 32 # Size of each record (adjust value)

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

dRead UzlIL ayAdylelleccl ze Agarse YT memoryview iijN
46CaRfiz86AZe£GéZiad malicZD2UzaijRarzansamy AllIcZDcijSAESaNZe L geaNal.GeL G Smi; 1TiijN¢ TZ
>>> buf
bytearray (b'Hello World'")
>>> ml = memoryview (buf)
>>> m2 = ml[-5:]
>>> m2
<memory at 0x100681390>
>>> m2[:] = b'WORLD'
>>> buf
bytearray (b'Hello WORLD'")
>>>

dj£cTi £. readinto () @UtGéAeAzsieDRcZDa Y{iijNijidtEéazetAx§8a6CcZDes TAZd4AljiijNa
deCadl)amUet.CeTiarRE70¢ijSAESANZA gaFRiijNeale Y O TremsecheLte Ume LU AERChcat AIREZE
eeIJAaROuJNgTZa;E eg 5C5 §aEuazUaG,aeTrﬁiSaSNzelaaIUayl SN into



¢ZyaBEscZDaG 2 Ti(2fTaeC recv_into () iijN pack_into () cml)aAC
Python¢ZDa; Lad’ ZaEG420éCIaLEAGS¢zReCi e TreNAcZ ®0&¢ZDI/Ox L Uz Tiem6e6£6 Uz Smi;1JiijNe£ 27

dEsiz0egtedRizNe£ZalliczSedDaSN memoryviews
di£cTleUzasTeZDeZt é1Y ¢zg4; NamRiijNeriaRCEAC6. 12afReECAAC

7

5.10 aEEamYaeYaarD¢ZDazNesZaliieeUGazi
éUoécY

djdeCsaEEmY 2V aarDay AaytizNe£ Zal e UGazaal iy AaytaRARY amUE.Ce TiczDiymiijN¢Z6¢ZDal
égcaEsaUzaeal

ai£cTl mmap wlaalUei¢aEE MY @ Y 34rDe UGiziaAC
ayNéIéaerayAéyléﬁé aBE0uaGjeTriijNaRS4;dxijTed zazEagCa; Tell SﬁijAﬁyAﬁylmﬁGﬁiﬁﬁiﬁﬁiééyAg Smi; £

import os
import mmap

def memory_map (filename, access=mmap.ACCESS_WRITE) :
size = os.path.getsize (filename)
fd = os.open(filename, os.O_RDWR)

return mmap.mmap (fd, size, access=access)

ayzazEai£cTIeEZay1aG e THiijN4 26 JA e A= lTL dy Aaytatsal.Zazzazhay TAEE a6 zaymiay zcl 2¢ZDe UGz
ayNélce YiayAiyti; NamRiijNeTZ4;ieAO=xinaliagNal.zazzay Adyte UGiziiazGafEAEGAEEAGZe LT AEEAL]

>>> gize = 1000000

>>> with open('data', 'wb') as f:
f.seek(size-1)
f.write(b'\x00")

>>>

ayNéice YiayAaytall ¢Timemory_map () 4Gj@TicszaEEamY Y 44D UGizG4EEAGzcZDi; NamRiijZ

>>> m = memory_map ('data')

>>> len (m)

1000000

>>> m[0:10]
b'\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00"'

>>> m[0]

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'
>>>

YO s

mmap () e£TangZD mmap arzesaaRNaeauaz§aRrazea‘IJ ayzayAaylayLayNanGgoagREaZlaeIea,£9T111
£ZzeUuaAZ§1ZIasCgZDanGazualjZééﬁéGlaLlaE§eUlaACaarTa¢C11]Z

>>> with memory_map ('data') as m:
print (len (m))
print (m[0:107)

1000000

b'Hello World'

>>> m.closed

True
>>>

ézYe6d eeCEaEgayNuJN memeory_map ( () 4G 2Trel SaijA(;ZIV)mﬁéaiﬁﬁﬁNmﬁﬁmTf&NAéfiégNQEQ
4774; IgZDa;aneTzaEEéi()zeC, auZad laLﬁéZdaO§aeIegZDanGazuaylaAC
aeCadll eIJAe@AaRIerngDeo;EeraelaalJ RiijNaRfiz8¢zZaRCaTF  access  etNaAijiyz
mmap . ACCESS_READ aACaarTa@CuJZ

m = memory_map (filename, mmap.ACCESS_READ)

deCadl)i;ieCsalllelTRALITA£ 52 T2 TremGiijN; Ex Y AR Liyme CsaiBi£ 62 TZAEZaZdal1a0§agNe UG
mmap .ACCESS_COPY iijZ

m = memory_map (filename, mmap.ACCESS_COPY)

e6ie6z

4y 7i7E67ZR211726£6 U2 UGizicZDAEEAGZijNa; £¢ T1 mmap
arEae[”JGazuaeYaﬁﬂv)aLraEEalYaylaeYréiyAaylenYaeILagNaij YeZEgZDaeﬁZaegTﬁAé
abNa@CUJNa i deUié AL SaleayAaymeUGazﬁéiﬁaeL’ geqNad’ geGRgZD seek () 1ijN
read () iijNwrite () eiCcTliijN aRKEIJARe AcGAMTcZDa Y 3aiDe UGiziaziH; £¢ TIALGL Ge Smi; 1Je6£¢

ayAeLneeIéé(’SéujN mmap () &L AzZt é1J% ngDaEEalYgIJ NayLaOzarsaeYréiyAaylazNe;EZaLﬁaeTr(;ZDar:
djEee Y1iijNi; 18R faz&4; £ Tlay AsytaEEamY e g EaZ, 2eldegca dRAE G ymcZDx Trem6aACe i TaeCiijZ

>>> m = memory_map ('data')

>>> # Memoryview of unsigned integers
>>> v = memoryview(m) .cast('Il")

>>> v[0] = 7

>>> m[0:4]

b'"\x07\x00\x00\x00"

>>> m[0:4] = b'\x07\x01\x00\x00"'




>>> v [0]
263
>>>

----- V- e 220 £ ore

eIJAe@Aalj zengZDayAngaeYru]NaEEalYaeYaarDayAaylanGazuazuaylauZarljth Tt aylanGazu«
az§arsaeYrert 11]NanGaZﬁﬁZﬁaesaaeIJE ééﬁéd’laLﬁéLraEEalYgljSalYaeLUaeTrgzDayIaACgZyaRluJNaeSla,
aj Sa i aeo£eranGa21’igZDaylaRNaNZé§ §an1’iuJ Ne£ZazZaNZé’1§ §gZDaEEe°16iaaL’ laeazaeloeIJAe@AécﬁérzaR
eANECEH7747023aen26£6U6aLIcZDECIALEEY @ Y i¢TZa1TIcEACZ Y iyt aAC 2L Al 2£7:4772£CcINa Y
aeCaedlJad ZiytPythoneg¢éGLAZIAEE mY @ Y 4arDAR Ny A dyte UGHziiijNa; UALicZD
mmap arzesaeCiad §ééﬁngeeieaIJ fégéééLaZIth 208izd eméeTiem6aAC

s 7 ¥
DA

az§arsaeYrert 1ijNaaLAaeIJL’egé G azlé C eé‘aRNanﬁeriaEZaeIraalonJNazuayTaEuaylayAaylegceGLaZL

-

4, LeYO=Y iijNe£ZéGNéJAse ASACRZS aRNzelegZDeUfSééYaACa,EaeYre£Zgglanzae§TanL eUGaAZal

e£ZayAarReLCaylaG jeTrar] eGRaEZabUac LeAZngnjNaRNeeUﬁeACngazOUnlanNW1ndowsaZ§aR1
e@AeeﬂaeDRgZDaeYra i £§Tl mmap ( ) 4Gq zeTranuaUZaIJ léii"[ééCeeIJ L ayAazZé’li§aRr§ZD§1°16a1]CzeAgaAC
aR@ad U11JNe£YaeIJ L ayAazZeAL éajéRrazengaeIeaLZéiZiﬁN£angZDaEEalYaeYﬁéfDaNza§ §aAC

Ve

a@CeedIJ aj éé’lfié£ZaylaeD§aEt’ &iCiijN¢aGafia; a7 TezEcaTerza7EPythone UGeatiym
e£72U781¢cZDAEE4S2 4AC

5.11 e2UGazteara; DaRmcZDaeSui;lJ
éUoécY

ajaélIAee A £cTlenra; DaRmeizeOtaRU2 UGiziaRmiijNcZ6a; TaRmiijNc¢ziarzeara; Doml cml aAC
egéaEsaeUzaeal

'ei‘ £9Tf oS . P at h aelaaIUayngDaG i aeTraeIeaeSla i IJ éﬁfécDaRlaAC

>>> import os
>>> path = '/Users/beazley/Data/data.csv'

>>> # Get the last component of the path
>>> os.path.basename (path)
'data.csv'

>>> # Get the directory name
>>> os.path.dirname (path)
'/Users/beazley/Data’

>>> # Join path components together
>>> os.path.join('tmp', 'data', os.path.basename (path))
'"tmp/data/data.csv’

>>> # Expand the user's home directory
>>> path = '~/Data/data.csv'



http://docs.python.org/3/library/mmap.html

>>> os.path.expanduser (path)
'/Users/beazley/Data/data.csv'

>>> # Split the file extension
>>> os.path.splitext (path)
('~/Data/data', '.csv')

>>>
e6ied2
afiéiiOazza‘ IgZDeeUGaiﬁangZDeeSla i 1JiijNi; 26C; azTerea‘ £9T1 os.path

zflaaIUnJNeANaylzeYra ,£9Tl&aGaGEalUgn@ayseeSla ,IJ zflezdeeAaeGlaungDazcgaAaAC

7o

cl zaLnaeYrayzazEaRrggzaed laeAgeACeZSgZDanuaAZeeZt zTa@Caeld IIJN 47Z44y7 os.
path aelaaIUg§eeASUn1anNW1ndowsg§zgz§azNeUt gZDaﬁ6é’uJCazuayTeC jad’ §aRféiéé’1U fad’ DcRE¢§Zijij
Data/data.csv aSN Data\data csv e£Zeeau<;ZDanGazuaRlaAC
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dElenaiijNajaclI§cZDaymaz Teféettet zeUGeur aOzeGlad’leAéé.6élRaACeAZayyeeIJAae‘zeYrg:Zt zeOea.i
eeAxsleDRcZDaYf os . path 8£YellL 27t 4d’ Z¢ZDak §eCallie£ Z6 GNazliasae I AL Uiy, 4Gzeléa

aRfi782§86 YEAGY 2 Uz UGzaleiéeOtaRUZ id’ Ziy O UGizietNer TiijNciigdR 16S 2 Odcml ¢ ZjiEscZ.
5.12 &tNerTeUGazueYraReamYalJi
éUoecY
djdeCsetNerTay Aijte UGiziel UcZ64; Te YiaReimY aIJAAC
egcaEsaUzaeal

di£cTl os . path @ladlUelseNerTiyAdjteUGiziel UcZ63; Te YiaReimY alliaAC2iTaeCiijZ

>>> import os

>>> os.path.exists('/etc/passwd'")
True

>>> os.path.exists ('/tmp/spam')
False

>>>

j30£YeC £ 74y A ematNerTe£ Zijte UGizie UtidzAdzlL¢s72adN¢ZDaAC
alllayNeéicesZazZetNer TaymiijNaeCadlleNerTeZD2UGiziiymamY AN icZD2 Utid AZiijN¢zS2dlIéC ) dijZe:

>>> # Is a regular file
>>> os.path.isfile('/etc/passwd')
True

>>> # 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"'

>>>

feCadlld; e Y eCseOMARUAECa THems(2f TieCUGHz1ad iR L U AB2 Y fifsx T2 Ute11§)iijNiz

os.path =ladiUzisegeaEsiijZ

>>> 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'

>>>
eoiedz
aj £<;Tf os.path aeIéé£ZeaNeeUGaZﬁaegNerTaeYrabLgéAangZDaAC

alJ laEZe;EZaZZeDZaeIJ nanl’iuJ NaRreCl aTr'ziyAeIJAeeAae§1a3DRgZDéféaaYra‘ aeIJAe@AeACeZSanGaZﬁaeIC

>>> 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"
>>>

5.13 é00aRU==0Gaziad’ zaymeZDaeUGazGaL Ueal

ij42CseO8aR U= UGiziticszcz§ iyme §Ray1cZ64; TayNeZDeL AelJL & UGHzial UealaAC



egéaEsaeUzaeal

difcTl os.1istdir () 4G eTieiteOuaRU2§RAyIcZ64; TaymeZDae UGazaal UealiijZ

import os
names = os.listdir ('somedir')

czSadl)iijZe£TaZdcZ63; Taymel AelJL 2 UGizGal UsaliijNANEe Nzl AelJL @ UGHziiijNamR ¢ Z64;"
aeCadlld;aéJAee AéAZe£ G §Resme Uz4ijRe£Gezd 2 TiemsiijNaRfizee ACEZSc2SARL
os.path 4zSiymcZDiayAd7ZaG e Treléi;£cTIAL UealeOlafijaACerTaeCiijZ

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)) ]

élﬁ@ﬁ@ﬁ%gib startswith () aSN endswith ()
eUzesTarziz0eLGezd 4y AdylcZ63; TcZDAEEAG 728§ 2 Y oy LelIL ¢ TicZDaACaiTaeCiijZ
pyfiles = [name for name in os.listdir('somedir')
if name.endswith('.py')]
afiéiiOzeUGazuangZD NzéEmiijNi;3aRreCjiijZeACeZS4;£¢Tl glob LU fnmatch
ztlaaIUaACeerTachJZ

import glob
pyfiles = glob.glob('somedir/*.py")

from fnmatch import fnmatch
pyfiles = [name for name in os.listdir('somedir')
if fnmatch (name, 'x.py')]

e6ie6z

eOuaRUgZ(’Sé’l i TayngDaLUeazleeYrabLé’l(’SieeYS(;ZDuJNa, EwaﬁEﬁé£TangzS&dU aRlaeYrngSéi, Taymac
a@CaedIJ aj ae£YaeC§eOuaRUaEﬁangZDaECa£aaeAr11]NmrTa@CanGail’ié’ld’ gé’ernJNaiﬁoaeTzanﬁéUt cal cm
djdel Uesyee YélJAeAd £¢TIALE os.path aelazaIUayngDaG‘aeTraeLUgIA os.stat ()
4G & Trelde T6ZEx Tiem6aACzi TacCiijZ

# Example of getting a directory 1listing

import os
import os.path
import glob




pyfiles = glob.glob('*x.py")

# Get file sizes and modification dates
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)

®IJAAROEY =lJL ayAgCZé@Aae§leeDRgZDé’1féeeYrujNeeIJ L2UtaAZAl lad’DgREeeUGaZﬁanglJUgaAe
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eAZayyaeIeeoanNaG j@Tfos.listdir () e£TangZDa6da i SaLUealauZaeaza:logygz§ezYeod’ ¢ZDxUG:
ajl EaeYraaIJ LeUtaAZiz§ angcraLr'ayAaZZayleC, aelcayyegcgaAgZDanGaZﬁéRlaAC
iEsi702UGHzGaRmcZDAad’ DgREeUéééYnj N&IJ{5.148SN5.158fReEClIL 27t efeczEcZDe63egcaAC

5.14 agjcTeaeUGazuiaRmcijUcaA
éUodécY

dj42Csi£¢T130838N2UGHzGaRme L 32aNa UGizicZDI/Ox Smi; 1TiijNiz§aise Yieft @ UGHzGaRmAZ iz

egéaEsaeUzeeal
ézYe6d 2 CEAELiyNiijNaL A=l ¢ZD2UG4ziaRméC | dijZeizems sys.

getfilesystemencoding () &£T8ZdcZDeUG=1iicijUciA=iécijUciAz=L UegéciAdACeiTaeCiijZ

>>> gys.getfilesystemencoding ()
'ut£-8'
>>>

deCadl)aZaiyze§ResmaO§aZai; 1eCsafcTeeL Zc omeijUciAiijNaR fizsd £¢ Tlay AdytaO§agNamUE.Ca

>>> # 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('.")
['JalapeAdo.txt']




>>> # Directory listing (raw)
>>> os.listdir(b'.') # Note: byte string
[b'jalapen\xcc\x830.txt"]

>>> # Open file with raw filename
>>> with open (b'jalapen\xcc\x830.txt') as f:
print (f.read())

Spicy!
>>>

aelca@Ca izl AegAiijNall laeIJAaRand aylaeSla‘ 0 ayluJNa, Sa i agzZ&UGazugZyaE§aG i aaTra@C
open () 8SNos.listdir () ij aeASaerLCalUgn@aysanouNanGaZﬁéingZDad’DgREanzaljRang]

eoledz

6AZayylsessiijNa daymélJAce AeNE£ Ca UGiziaRmcZDcijUciAaSNegiciAiljNeZ6éAZ¢ZDa UGH:
4Ee YiijNaelIL 17Z2Smi; T cszcz8AEAeGyc Tz Lié AZe£GaAlicDiz LUz AlizDR2Uz3ijR40231.Z4773Rmin
e£7:4772UGiziaRmaAR e CjdijZcédes Y allTaymae UméCeiazZélTAee Add DeREAd 36 GR2 U GizticZDPythoncIN

&fzaRUcZ64; Taziié AZe£Ga0§agNe IR 3¢ ciA2Uz4ijRAd DeRE2 UGizGaRmaR fizée I 2 TLcZDEALA
aF;cBaefZedtiijZayeeldayAd6ZcZDcijUcINEZ 47eaAC

iEsizO=L SamiaymaRiegéciAcZD2UGHz (4R miijNefaaRCEACS. 153iReL.CAAC

5.15 el’SamraymaRLaesTcZDaeUGaziaR
éUodeécY

i icZD¢INazReOuaR U7 Eidy AdytcZ64; Taylc_;ZDanGazﬁé’lRlaLUealana‘ Ea Y14 S CerT¢iAaOz2L!

o

angOrazE UnicodeEncodeError aij CayyaSNayAeeIaaeGeeAngDaeuLaeAfﬁ aAT
surrogates not allowed 3AC

egcéaEsaeUzaeal

4;SeeL Samrelic§scZD2UGiziaRme UtiijNa; £¢ TlayNeiécZDae Uzes TAR fiz86 AL AEME ZaeducZDETZ2

def bad filename (filename) :
return repr(filename) [1:-1]

try:
print (filename)
except UnicodeEncodeError:
print (bad_filename (filename))




edieoz

e£ZayAarReLCe(’51é6igZDaeYféIJ lgljUaEZa£Eeazad’ DgREanGazﬁg§zgz§gZDglNazRaaUuayAaylaylac
é2Ye6d «CEaELyNiijNPythondAGa6ZeL A=lIL & UGiziiRméC; i ausngeeazaelo
sys.geti file systemencodlng () gZDaAljgljUgaAe;EGazEaAC
aj EECYI‘IIJ Nzl ayAazZanGaiug§zgz§a21’iaesa&l] Lajj 2§1Lﬁé@AeesCe£ZaeauaAZuJ NiZiemd aEAeoyaLZazz‘
e£Zg glaeCEaEgaylad’ tayye gAnJNa, Ea:YraeAzauZaeIJ La7Z¢TleLaaES6Zr e£Za0aAZel UeAE2 Y feUlel
aRreCie YTall layAayleeIJ L¢ij zeZugZDazcgaAayngZ open ()
aGj EETI'al_] aeASazanAaylaylaRLégDeNCgZDzeUGazﬁé’lRl) aAC

ayAeeUzeIcuj NaoCayleC‘ azEazEaleYraycaljCe£ZazZayIaRLeea1JgZDaRlaanACeANaR@ayAanzeIqu
Pythonarze£ZayleU6écYgZDegcaE§anzaeaLaeYraZOanGazuaRlayleOuaRUaeIJ legégéAgZDaerLCaAljae
\xhh aiﬁﬁfanCaeYaarbaeLRUnicodealUgn@ \udchh ealgd’igZ]V)aeL’AéngZ]v)”achliEgijﬁgaK ’aAC
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1eANiijme YUTF- 891JU9aA)zengZD'ceaualR11JZ

>>> import os

>>> files = os.listdir('.")

>>> files

['spam.py', 'b\udcedd.txt', 'foo.txt']
>>>

deCaedlJd izl azcgaAeIJAe@AaeSla‘ 0} anGaZﬁﬁRlaeLUeAEarEanGaZﬁéRl'aij éeAngZ
open () e£ZeeaugZDaG i EETI‘II_] NayAaLGeC i C; i aelcayyauea i aAC
aRtelJL4; }j Sa| azeC§e¢AeGSanzeUGazuaRlzeUueeL laljchraLrazZezng@(aerTae;CeeL Sé’tlfé(,SanaLrasRaz
¢l zaLi¢ZDiijN4; SijdeCsel SéilféiyLeIchDeeUGazuaRlaLUealeeUouNa i agZDglNazRéiféauZat I22CiijZ

>>> 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
>>>

ngazRat I aezégi]v)a6§a25éféaeYralﬁgn@ \udce4 aeYréiVAayleidaeﬂgZDUni—
codealUgn@aAC aoCaEl’iﬁ(’SdaeYréiyAaylééﬁggfayzazchEalUgn@éfigZDaRNalUgn@gzDaRLgZDaROalLeC
gTsaZOgljzarS azEaL’ lalLeClaLEuJNaZa&:ld’ a(’iCaeYrayleldze§TgZDUmcodeaAC
el AazeuJNaTréiyAeC i zeLRaL§ecSangZDzeUzeeﬂ“arsaeYra i SeAGaLraylaRLze§T2€UGazuaRlasUueGGaRl

efTacCaRfazEAIEayEe£razEciAdL G2 T2aeCayNiijZ

>>> for name in files:
. try:
print (name)
. except UnicodeEncodeError:
print (bad_filename (name))




spam.py
b\udcedd.txt
foo.txt

>>>

Al bad_filename () 3G Triyme AO=i0ad De;6aRUAEs#204;36GansaAC
aRead Uay Aagté AL &NT afsee Y6 AZe£G e §R o smee UzaijR6Gmee UtcijUcaAiijNed 74y NaeCayNiijZ

def bad_filename (filename) :

temp = filename.encode(sys.getfilesystemencoding (), errors=
—'surrogateescape')

return temp.decode('latin-1")

efSeABsl:

surrogateescape:
ef7comeYrPythondIdlicziad’ §eC1alEETCARSOSCZDAPTIaymaLl’ A4 £cTlciDéTZerrad’ DeREAZITL
a6CeC azeayAcomaijYérzEcZDaelza1i JRAA’ DCRECTSeSmE | IJcszczSeRRE: Z2¢ZDeTramdcZDci jUcEA:
aIJlegecanatzéTia0041 j247rEAG2éTramUencamyaciatrayiayra tarseéns £ctiaflfcZbunicod
a1JlcijlcanalnarEéeceszzéZiReURaAAL jaRlesYa0sa2d808aELegecanad’ set’ dczbamUercazraly
46CaymazEarz4a2008,
LAPI&TdayYeIdL’ ¢TliijNazsed; a:1a62a¥sciDad’ DeREAEGE2z0aCEARLaYNcZDel jUcaAéTZerra

¢
D

jfcTleeZaytel Lelliazgc T§cZDe; SaGzaeCayNiijZ

>>> for name in files:
try:
print (name)
except UnicodeEncodeError:
print (bad_filename (name))

spam.py
bAd’ d.txt
foo.txt
>>>

e£7:4y AdrReE.Ciyzé¢ Y aRreCiiijZecnad séClAL Bz AE= L Aa£ ¢ TéaACiH  Ex Y faeCadli; aallicijUSE
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egéaEsaeUzaeal

a@CaadIJ aj aaeC§gzZayAaylazeaZNe£ZaLuaelaalj Ral SaljAQZDanGazuaeuzaLaUmcodeglj UciA/egéciA
aRfiaz&4;£cTl i0. Text IOWrapper () afze$adNEeCEASCaACeiTaeCiijZ

import urllib.request
import io

u = urllib.request.urlopen('http://www.python.org")
f = io0.TextIOWrapper (u, encoding='utf-8")
text = f.read()

deCadlijieCysifsaTzayAaytatsczReL SaijAcZDe UGelneladijRcZDe UGizicZDcijUci Az UzaijR

detach () eUzesTcgzéZd 2OL ausamY allicZD2UGeicijUciA4sCiijN
azia;£cTleUrcZDcijUca Az UZ3ijRiz¢eZ£aACayNEI e Yay Aaytalll sys.stdout

ayLaf6eTz¢ijUci Az UzaijR¢ZDi; NamRiijZ

>>> import sys

>>> gys.stdout.encoding

'UTF-8"

>>> gys.stdout = io.TextIOWrapper (sys.stdout.detach(), encoding=
—~'latin-1")

>>> sys.stdout.encoding

'latin-1"

>>>

e£Z 203 AZARCdijZayme Umid; i¢ZDe7l ciifiijNe£Zé GNizEazEe YayziazEeij Ted 72 ANAGSAAC
eoiedz

1/Oc¢szcz§¢TsayAcszalL UcZDasCeanaedDazze AN2 LRAACH; 38R 78 Tei Ao £ReaNayNEI e £ 7 e Smid

>>> 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

<_10.FileIO name='sample.txt' mode="'wb'>

>>>

alle£Zayti; NamRiymiijNio . Text IOWrapper  aYfiyAdyicijUciAaSNegéciAU-

nicodecZDxUGalnad D¢REASCiijN io.BufferedWriter
eV i§ Aayiad DeREAZNEZAT G TreomocZDagecij SR cZDI/0ASCiijN i0.FileTO

e YriyAijtealcd zeSmi; Ueszez§47 TasCa UGizieRR2£xctiecZDa0§agNe UGiziGaAC
a¢dab el UeT7aRY 2 UGIiicijUciAijZe il AREA¢daE =L U= TZaRY @ lJA#yEEiécZD
io.TextIOWrapper 4§CAAC
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>>> f

<_io.TextIOWrapper name='sample.txt'
>>> f = io.TextIOWrapper (f.buffer,
>>> f

<_ilo.TextIOWrapper name='sample.txt'
>>> f . write('Hello")

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.
>>>

encoding="latin-1")

mode="'w' encoding='UTF-8"'>

encoding="'latin-1"'>

czSedlIaGzéTZ47EiijNazZaayzfcZDa0§agNaAijatsczReéncr alR47EaziaEs¢ UmizEaz TasCcZD=UGi:

detach () @UzesTiijZeUmijA=UGizicZDelIASai4$Cazie£TaZdcnnazNasCiijNazNARO=JA éa i

>>> f =
>>> f

open ('sample.txt', 'w')

<_lo.TextIOWrapper name='sample.txt'
>>> b = f.detach()
>>> Db

<_io.BufferedWriter name='sample.txt'>

>>> f . write('hello'")

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: underlying buffer has been detached
>>>

mode='w' encoding='UTF-8'>

iy AeUceUmiijAelJAéaiasCaROIjNE; 3aFsaR fizsczZe£ TaZdczSedl) etzat 14y Adylte UrcZDa 1A éqi

>>> f =
>>> f

io.TextIOWrapper (b,

<_io.TextIOWrapper name='sample.txt'
>>>

encoding="latin-1")

encoding="latin-1">

afjc6aansczRARSH; AzijTed 7izEeTZ2aRY ¢ijUciAcZDa Uz TiijN
djExe Yfijae£ Y aRfaz8aLl cTlefZcsmet AxllizléaT7aRY 2 UGiHzieaNAd DcREAAASTZe i) 73LH283R .2

>>> sys.stdout =
—'ascii',

>>> print ('Jalape\u00£flo")
Jalape&#241;0
>>>

io0.TextIOWrapper (sys.stdout.detach (),

errors="xmlcharrefreplace')

encoding=

esleDRagN2IIAGRO S4C ziymcZDEIAASClIamUciie  AS @ YraeCajTecn

aRUaz¢cZDaAC

V4 v

&#241;
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32 CsallleUGeTieladijRel SaijAcZDe UGiziijmiEZAEEA0§ gNgZ]V)ﬁlﬁéLéaanaeléiﬁAC
egcaEsaUzaeal

sFEamUSE.CTrembeZt 2OEZaEEe UGHzicZDcijSAESaN7amsaR iijNi; NaeCiijZ

>>> import sys
>>> sys.stdout.write(b'Hello\n")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: must be str, not bytes
>>> sys.stdout.buffer.write(b'Hello\n')

Hello
5
>>>
¢§ziijijcZDiijNeCad §¢AZe£GefzaRUz UGa e UGizicZD buffer

a§deAgeicerzaRU#zNe£ZAL iz Tiem6aAC
eoiedz

I/Og§2gz§aZeaségzgngaad]VDgZ]v)a i cainaadbaZiéANeeLﬁaAé
2UGelneUGizie YI6AZE£GALT layAaylaeNezBIJ Lc¢ijS aEngDazNe;EZaLﬁeelaalJ RzeUGazuayLacdaLaayAa‘
buf fer asdeAgeNGaRSaiza7TcZDarTasCaUGiziaACaeCadllijicZt 2086£6U646CcZDefIaTsH | Z¢7 T}

elJnarReE.Ci; NamRASTed 7¢ZD sys . stdout aRfeC; el Ne;uaeleaeIJ L nggL’ t26LaAC
ézYesd aaCEaE;aleijN sys.stdout eAzeYiizdeUGell naelaaljReeL’ S aij AgZDaAC
aj ExYiieCadl)i ajaall laEZayAayleIJAe@AzeL’ SamrazNe£ZAl iz TrembalfeiGaGEe; SaGzcZDeDZalliicZD

5.18 aifEeUGazii=RResFcneaNEecEeLReUGaziarzesa
éU6écY

g aelJl ayAayléfiéiTaaneSla‘ I 9§zgz§ayLayAaylausaeL’ Saij AgZDI/OeAZeAS(&rTaeCanGazﬁaAAg
;42 CsafEAGCANECEeLRay AdytaeZt é1Y a5CcZDPythone UGiziarzesaaAC

egcaEsaUzaeal

ayAayieeijazﬁeeRRe£rgn@a§NayAay12eE Saij Agaan(SéAZaeijaiﬁeeYraylayAaeaugaaAC
anGazueeRRe;Ergn@azEazEaeYr'ayAaylgTseeSla i g§zgz§ aeNGéi(’SZgZDaeTt ze'[ruj NngzeIeeeNGazcae§Raylg§
deCadlldjicctangalll é£ZaZLayAayleeUGaZﬁaeRReﬂgn@nJ Niij 23R 786 AZe£Gi; £(;T1
open () aG, aeIraeIéﬁfEaEﬁaNEecanzayAaylethongZDaaUGaiﬁéfZééaaAC
djdazBazBARIITASe Al £c TIe£ Ziyte Tt 2 THAIjcZD2UGizieRRe£ictied; [Tiy7ciiniiay AijtaR Ca Tielsiz ]



# Open a low-level file descriptor

import os
fd = os.open (

# Turn into a proper file

f = open(fd, 'wt')

f.write('hello world\n")

f.close ()

'somefile.txt',

0s.0_WRONLY | os.O_CREAT)

aj SéﬁYangZDanGazﬁéfiésaecnaE§eUlaeLUeAEgat’ é’lIRgZDeeUl’iéAZuJ N&7TasCcZD2UGHzizRReE)

a@CaedIJ e£Zay1éiZfiaylaaYra‘ aange@AgZDngaedH iijNi; aaRrazegzZ

open ()

4G 2 Triijaé ASay Ay aRiEAL ¢ZD colsefd=False dACaiTaeCiijZ

# Create a file object,

f = open(fd, 'wt',

closefd=False)

but don't close underlying fd when done

e6ie6z

alJ lUn1xg§zgz§ayluJNe£ZgglaNEecEeeUGazuaeRRe£rgn@gZDaeLAzeIJ raRrazeacLanzac£gZDaranAa
a@CgoquSaAAaneeOéﬁlUglL’ aACay i; NelsessiijNayNelée Yiay Adyte Smi; I c6aéAScZDi; NamRiijZ

from socket import socket, AF_INET, SOCK_STREAM
addr) :

addr)

def echo_client (client_sock,
print ('Got connection from',

# 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.bind (address)
sock.listen (1)
while True:
client, addr =
echo_client (client,

SOCK_STREAM)

sock.accept ()
addr)




eIJAe@AeGIngaij 2éngZDayAngeeYruJ NayLeIchDa(JNalRazEazEaeYrayzazEeelj ng 73EE¢;6¢ZD
open ( ) 4Gq ae'[rgZDayAaylgL’ zaeAguJNazuayTaz§aRleACngaan§zazOUmngDg§zgz§aAC
deCadlli; aangaranAaylgszaaUGazuaneaRca‘ J ngaIJ layAaylanmOealUé’liﬁéyNaeIJ Zi; agZDazcgaAach
makefile () aaUzee§IaAC aj EeeYra@CaadIJ iyme ACRZSaRfcgzeed me AgcZDerliijNéCeayt.élécZDegtaEse
makefile () @AgeCiaZt 4&;iyAcCzaAC

aj aaz§aRraiea, £§Tfe£2g gleeLAaaIJ raeieaedDeAaayAaylaLnaRllijNaEAeoyaZeaylaIV{NazégnnayAeenaa

v O £ 2N\ 2

i; NaeCiijNayNéicijTed 7aeCi; TALZAazz4y Adjte UGiziafze$aiijNAGCAE AV 48; SAG7a7Ne£ZaL i Tieen

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 ()

arj 90aaRrazearanAayl§ﬁ§élYaIJ ngDaeUGazueeRRe;Ergn@aNEecEaeLRayAaylzelc ayngDzeUGazﬁﬁfif
aj E&Yre@Aw§laeDRgZDeeréiﬁayleeYr$IJ AzlIL gZDanGazueelqalj RéC; ecnaeTraeNAuJNail’iayTee§RaZZg<
(cLzalnzeYfedl AREALIETZerad DeREAA A= UGizliczSat; laizicml cml ¢ZDa2UtaAZ)aAC
AlNlaymARNCZD e Smi IIcsz¢z§ iyt e£Zc smeaNiyziz§ 2 Y faymiay AeatiijNeL zaLncZDiijNayEéiécZDia; NamR
el.Seft i7Ee£Z7:471.ad ZiijNe DR e Alarse Y o6l 4 1AEEAL EetNerTeGaiscZDasdeOriz ciAiijNcasi£iasC el

rr
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dj361JAee AdNICINGZR 2L geaNae UtalZazziy Adytiyt @ Ute UGiziel U¢Z64; TiijNaziayNael)Zi; £¢ T3

egéaEsaeUzaeal
tempfile aelanUaylzeIJL’ é’l(,Lad’ZgZDaG‘aeTraRrai 6NalRe£Z:773FaaAC
ayzazEaLZazzayAaylaN;Eang:ZDayt zeUuzeUGazunJNaRrazea‘ £g:T1 tempfile.

TemporaryFile 11JZ

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

eLUeAEiijNaeCaedlJi;1aUN@nciijN4; 1oL Y aRriz8aCRe £Zee“1°1‘a;£9Tféyt’&ﬁﬁ&fjéﬁiﬁiijz



f = TemporaryFile('w+t")
# Use the temporary file
f.close ()

# File is destroyed

Y\ 2V

TemporaryFile () QZDgnn'ayAaylaRCeeTrzeYreeUGazueelqalj R11J NeAZayyzeIeeosszGzeIJ na:laalj Ri
wtt IijNéiNé£ZéLﬁaefaﬁina i£¢Tlw+b 3AC e£Zaylaelaa1JRaRNmUuaeTraeNAerzaSNaEZaeSla iIJiijNaLy e£7
TemporaryFile () dRead Ue£Y = TraNALG§aEEC6¢ZD open ()
4G & TriyAeiicZDiRCaTiaACerTaeCiijZ

with TemporaryFile('w+t', encoding='utf-8', errors='ignore') as f:

AI{ad’ 3ad’ Ze TUnixcszcz§ayLiijNEAZe£G TemporaryFile ()
aL.Z472¢7D=0GizieC aeraNgsaR-gZDﬁj NgTZéG§é£ng(’55’1; TéC;xsaelJLaAC
aeCadlli aj aasC@&L’ Sgat’ é£ZayleZRaL1’iuJNaRrazea‘ £(;Tl NamedTemporaryFile ()
zldizteZ£aACaiTaeCiijZ

from tempfile import NamedTemporaryFile

with NamedTemporaryFile('w+t') as f:
print ('filename is:', f.name)

# File automatically destroyed

e£ZeGN11]N eCnell Saij AeeUGazugZD f.name asdaeAgaNEaRﬁaZEéféayt anuanGazﬁgZDanGaiﬁﬁR
a, Sa i aeIJAee;AarEeeUGazuaRlalj aeAngZaEuazUazcgaAaeIeaeL’ Sa1JAe£ZaylanGaiﬁgZDzeUﬁaAZuJ Ne£Z:
4SN Temporar yFile() ayAeeauu]Nng edl] aeUGazuaE§eUleeUua1]ZecneGlaLlaLééZd’ 20L3aAC
deCadlli;diymeCse£Zizl AAZiijNaR A& i] aeASayAaylaE§eT6§anRCzeTr
delte=False msaRiaACziTaeCiijZ

with NamedTemporaryFile('w+t', delete=False) as f:
print ('filename is:', f.name)

ayzazBALZazzay Adytayt a:ngZoa, Inj NaRrazea, £ng tempfile.
TemporaryDlrectory()aAC&KTadﬁqZ

from tempfile import TemporaryDirectory
with TemporaryDirectory () as dirname:
print ('dirname is:', dirname)

# Use the directory

# Directory and all contents destroyed




edieoz

TemporaryFile () dAANamedTemporaryFile () 4SN
TemporaryDirectory ( ) 4G; T arTerseYiad DeRE4yE @ Ude UGizicZ68; TcZDelJAcSAsmTcZD U
alJ layAaykeZt aj OgZDgzgaLmlea [AARFZ8H] £9T1 mkstemp () 4SN  mkdtemp ()

&:IeaLZazzayt &:UuanGazuaSNgZoa,TaACaerTae;CuJZ

>>> import tempfile

>>> tempfile.mkstemp ()

(3, '/var/folders/7TW/7TWZ15sfZEF0pl jrERIUMWE+++TI/~-Tmp—/tmp7fefhv"')
>>> tempfile.mkdtemp ()

'/var/folders/7TW/TWZ15sfZEFO0pl jrEB1IUMWE+++TI/-Tmp—/tmp5wvcv6'

>>>

4iEa Y1iljNe£Z47Z4G e TraziaymiijZaAZe£ 74y A emécZDc6acRE#ZEAAC
4;NaeCiijNaGj2Tf mkstemp () dzEizEarse£TaZdayAqita08agNcZDOS2UGHzizRReLicheiijNa 161 Age
ARNzat4; e YéJAeeAeGlatseyEcRE£Z47Z2UGHzGaAC

eAZayyaeIéé(iEnJNayt &UteUGazaall lggzgz§ezYé6d’ ¢ZDi ‘l9‘6ééﬁaLZazquNaerTa@C

/var/tmp &lLUcsziijijcZDal) teUzaAC ayzazEeOuaRUgIJ §46dcZDi me;GiijNARFiz84;] £9Tl
tempfile.gettempdir () aG‘ aeTraACeerTa@CnJZ

>>> tempfile.gettempdir ()
'/var/folders/7W/TWZ15sfZEF0pl jrEBIUMWE+++TI/-Tmp—"
>>>

&L A=lJL aSNayt anﬁanGaiﬁgZyaEggZDaG‘ &®TréC; aEAé6ya [46AZe£GiH; ] £ngaE§eT6§anRCaeTr
prefix AAAsuffix SN dir ®iEeGlasZiazl ¢Z64; TazEaREAS;ARmegDAL.ZaACaTaeCiijZ

>>> f = NamedTemporaryFile (prefix="mytemp', suffix='.txt', dir='/tmp
=")

>>> f . name

'/tmp/mytemp8ee899.txt’

>>>

®IJAGROEY =IJL ayAngi‘iJ Nar, aR7eCiz82lJAAGL ﬁEngDanZé’uJ Ri; ] £gT1 tempfile
ael@aIUeeIeaLZazzayt 2eUieUGizaaAC aNEaeNnazEgzZa i SaL’lngaaLuanLaeICeo£eU6azeaRLaIJ [ UGizd
e@Aze§leeDRgZDeeYr'eiylaRNgZDaZ§aRraRreC i auZaylayAeeauaACaZaae-d’ djaelJAa8 ¢ YEefz
46Y2UzeUGeat eiéizEegiaeZt ad’ZgZDngeLCaAC
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https://docs.python.org/3/library/tempfile.html

egéaEsaeUzaeal

pySerialiNE aAC e£Zay1aNEgZDa‘£g;TleIdayyg:6AalT11]NaEL§6L’ ééEpySerlaluJNa,£9Tlgsza131J ayNeIce;EZa

import serial
ser = serial.Serial('/dev/tty.usbmodem641l', # Device name varies
baudrate=9600,
bytesize=8,
parity="'N",
stopbits=1)

///// \z.0

é(Scad GaRlarzaanylaRNgZDeocad’ GaSNaaSla il g§zgz§aeYraylayAzeaugZDaAC
&':rTae;CuJNaIJ 1W1ndowsg§zgz§ayLn] INER aaRrazea‘ £9T10 1<;IL’ éalgd’ ngDayAayléfi()éd Geligel Saij AéAZ
ayAeeU@gnraRczeE SaleuJNeCcarsaRrazea‘ £(;Tl read ()iijNreadline () aSN write ()

4G 2 TrefzaAEZx TremizEaACi; NaeCiijZ

ser.write(b'Gl X50 Y50\r\n'")
resp = ser.readline ()

4d 3ad’ Zae TreCEAEHyNiijNcS AimTcZDiayiaReéAZi£ai7zOxmd iRY 4, UsmA AL Ec6 A mTaAC

e6iedz
ar goaealelcangIJ Ne;ueeleabLgoAalTu]NaEﬁﬁédaysaRceAZa£qaeIJ | anﬁaAZaz§eeYreeNzezng¢gZD
2OlemRi;a jad] £9TlgnnayL anzaNEa@C pySerial gZDayAaylaO§aZaaeYraoCeeRRacZazEarzenYgz ggL 7,
(aerTa@CeuEanunJ NzO gaLuaa;AnJ Ngij SaEsaNzaLuanruJNaeRqaeL NimRes6cml glL )aACayGaylacNalRuJ
RTS-CTS aeRqaeL NalRé661le 4 43RKIJAeeAczZ  Serial () aijaé ASay Ayt
rtscts=True ¢ZDiRCaTiimsaRiaAC 4EGa6Y 2 Uz UGzaéidayyasNaUDiijNaZiemd 2l.Sallle£ZéGNa
eUdaLze67i Rel A=lIL =il AREALI§$ARECZDI/OEC = Y fazNe£ Zal ixladijRcZDIACAZixmd iijN¢a
(&Lﬁ&l] LaUtiAZzL géaNmﬁGmIJ nng)gij fjgaA/e gégaAaeSla iINaAC
aR@ad U4;Si; aeIJAe@AaLZazzazNe£ZaLﬁg13 UciAcZDaNGizd el Ue Trem6iNEcZD2UtdAZiijNst ruct
aalanUaz§a3YféIdayyaeIJ L¢TicZDaAC

5.21 azRaLUaNUPythonarzesa
éUoeécY

dja61JAee AAFE#y AaytPythonafzesadzRALUAN Uiy zay AytamUek.CaetAfijNized; £aFEA6CaL IamY AL Fy A
egéaEsaeUzaeal

afi'aiZOaZRaLUaNUeeIJAanEiéAngDaAZae§Taf§aeYra (£¢TT pickle

elaaiUaACayza7EarEay AaytarzesaatiamyY Al vy Adyte UGaziaymiijNaR 28 £ 22 108 AZiiZ


http://pyserial.sourceforge.net/

import pickle

data = ... # Some Python object
f = open('somefile', 'wb')
pickle.dump (data, f)

22N 2

ayzazBaiEay Adytarzesae;naClayzay AaytamUcheaysiijNaR fizéa; £¢ T1 pickle.
dumps () ijZ

s = pickle.dumps (data)

4y2i7EizOmURECaetAdyme ACAd miy AdytarzesaiijNa; £cTl  picle.load() =«LU
pickle.loads () 4GjeTraAC=iTaeCiijZ

# Restore from a file
f = open('somefile', 'rb')
data = pickle.load(f)

# Restore from a string
data = pickle.loads (s)

eoiedz
3r7:4704d 3ad Zae Traz T TicINazZR 218e65iijNdump () aSN load ()

4G e TrcZDii£cTiarse Yidjde )L e TLAj£¢TI pickle wmiaalU=el ASITA¢ZDAEIECIEZEGAC
46CaR1éAC¢TId70¢z14d géCIALEPythona Tiem¢szadNASNe Tl LieGIasZazL ¢sz¢ZDéf7esadddi; NaAC

deCadl)ijdccral e §REVIAZSARFAzES] 4; Hal) [ Trembaz SaymiLiamY /e A¢ad mPythonafzesael U AE= YA

éCeazLa; LelIL aRreCio£ZaytazScZDar TasCarsi; £¢TI4ZE pick le @ladlUaAC
pickle & YiiyAcgmPythoncL Z2lJL ¢ZDeGleRRe£icZDx TrembcijUciAGAC

6AZ2£GeGleRRe£11jNe¢nazRALUANUAROCZD 2 TremGaNEAR iR aytarze5a3ij AdgNASNezS 2§78 AR EA¢
4Z1emd 1ijN4; 12 Ui 1JAeNEALCarzesaesia; TeZDascZ47L1ijNasCe Az YieCianss; 1JaAC
ay ¢ ayta; NamRiijNagCadllee AAd D¢REA ZiytarzesaiijNa; 1aRfizée£ Ze 20 A ZiijZ

>>> import pickle

>>> f = open('somedata', 'wb')
>>> pickle.dump([1l, 2, 3, 4], f)
>>> pickle.dump ('hello', f£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'}

>>>




djae£YeCazRALUANUAG 2 THiijNcsziijNe£ Y eI L 2 O84REiijNi  Ex Y fczS e dl e TiembizEizEarEAGC

>>> import math

>>> import pickle.

>>> pickle.dumps (math.cos)
b'\x80\x03cmath\ncos\ng\x00."
>>>

4;SeTrem6aRmazRALUANUaZdei8cZDaUtaA ZiijNaijZaELAAGAGZe L AeJL ¢ZDa 7R e Tembe Utal
2laalUaA A¢s7aSNAG @ TiiijZeGlakleNL é1JAafijaEse£ Z2i8aACarza7OPythonz TiembecniymiR N el ) 7aZ1
& TremscZDatiamY aReCidijZellL Usé¢YiijNaZaayzel A=llL ¢ZD21173716C 4£Eéa7e6£6UGARNAY A4yt

&®sl

amCayGaymeenarzaymataszeciDeTiembs  £cTipickle. load () AC
pickledIJlarde; ;eU0eIJL’ 8YA4y AL’ ra;IJcTlarsa¥rasCaijzeGrariarae; ciyvasrTelasivaz
4 ExYraSRaV1aTRE%2%28eCadIdcS&éASpickleczDatés  TTAOSCRET1 N

420478aRra2841L24224VA5 teAliaDReZDeTTamb4T1 jeGt’ Pythonal’ §éaNéZReDReNGasdZcZiDeszcz
a75zmd’ 11 jNayAasZeendtIerApickledRaTITIc2va2542NeUt” aRFaz8e6d’ erharzaelizciDegdadR

el 477Z¢s2adNcZDarzesaze Y fiymeCiocnazRALUANUcZDaACes Za7 26 AZay e Y i6Ceazzig etUad Ué
eiTaeCel SaijAcZDaUGiziiijN¢; Sczle£de O&iijNcz£ciNiijNe£Z¢INiijNaeilaygeml cmL AC

¢TlelaeGtasZazl ¢s7aR1i4786AZe£GeRRE; Z __getstate__ ()
4SN __setstate_ () aefjiee§TmiégZTé£Gé£ZﬁiZéZRéLﬁﬁAé
deCadla6Za71 17EREZ4§d iteUzasTiijNpick le . dump ()

arsauZengTl __getstate__ () ééﬁﬁﬁﬁéZRéLfJéNﬁng)éfiééathC

QSZ&I_]IJQZDIIJN setstate__ () all 1aRl§ZRaLUaNUeeUﬁéér’1éngTlaACayzazEaeljng’ ze£Zaylauea‘ 1J4(
ayNéicae Yiay Adytall [AaEE6CIa6Z4z1 azanAaylgz£glNa‘ E:izmcDiaR1H7837RALUANUASNARmaZRALUaANUg

# countdown.py
import time
import threading

class Countdown:
def _ init_ (self, n):
self.n = n
self.thr = threading.Thread(target=self.run)
self.thr.daemon = True
self.thr.start ()

def run(self):
while self.n > 0:
print ('T-minus', self.n)
self.n —= 1
time.sleep (5)

def _ getstate_ (self):
return self.n

def _ setstate_ (self, n):
self. init_ (n)




eiTciAe£ReaNiyNeicecZDazRALUANUf TétN#zEciAiTjZ

>>> 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 ()

¢DiaROEA AdG7Pythone gt edRaZ15zG6CmARFAROAEMI TN A NiijZ

>>> f = open('cstate.p', 'rb')

>>> pickle.load(f)

countdown.Countdown object at 0x10069e2d0>
T-minus 19

T-minus 18

R ééRf'aiZégIJNﬁLfgz£gfNéRLééGé£iéLﬁgZDéGlgT§éiEi‘ij Nazc”)-a; Aciniay AenadzRALUANUA6CeZDALT
aalaaIUaLZazngDazNe:.EZaLiiaeTrgzDeeTLgOGaZﬁayleeYr'aiyAaylenYaeTLgZDglj UgaAanzalj R3GAC
a@CaedIJ aj aeIJAe@Ag gzaLlad’ géGRgZDzeTrgZDaeTraeloujNa jaelJAas e YAELADTay Adyte UGHz G ymATEAR
(A ActinayL 2 UzazScZDaTreNA)ZAC

¢T$470 pickle &Y iPythoncL zellL ¢ZDaziay TéZD¢iAallzzRciAHyLiiNeL A=lIL deCadlIélTAse
acNa@CHjNa@CeedIJ &ZRQ&A&RY&LI&ZEIijNa izl Azlll gZIV)aIYaCleeIraeloaRreC‘ aij Zecngat aiRazuayTaE
aI@gZ i aeIeeosu]NafZéiiOaU laeIraalfSéiSaSNalYaeqcanGazuaylalYaClaeTraeloanunJ NijaelJAas;4; i £ngaez
2£7:77¢ijUciA=iijiijReZt 3GaGEiijNaRfizéecnaymaRNcZDermel A e TreNAjijNaziay Tiz§eCia; Lag; ¢Z1

2IJAaRO#yA¢CzeeArsieDReZDaYi pickle 2IJLad 3¢GReZDEEmC GEAL 637aSNiyAdzZac Y el N
arza7O0=1TARyye3 AcZDi £¢ TIalT ZeZ1iijNi; aiyjméIJAee AdOze NEA£Ce£ ZaytiijNi  Ex Y faeCadli; iee AL
2lJA48;a07288¢ YEayAdyN 46Y 2 UzeUGzat aAC
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chnaEmcnaiijZaeTizemocijUcaAaSNad’DcRE
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e£ZayAgnaayze@Aeoleoza‘:,EngPythonad’DgREaRDgglaylaRNanzaljRgljUgaAgZDaeTraelouJNa:rTa@

P2 D 24

aSNzTreméczSedDECEiyAcniiymaRNcZDa YiiijNe£ ZendkymiijZesle6zc L Za36LgZDg6U2e§TeU6ééYnJNe

Contents:

6.1 &f24EZCSVaeTiemd


https://docs.python.org/3/library/pickle.html

éUoécY
;22 CsefzZaEZay AdyICS VaeiijaijR¢ZD2UGHzGaAC

égcaEsaUzaeal

4r24704d 3ad Za TrcZDCS VaiijaijReZDa TremoeizaEZ6U66¢ YiijNéC aR fizsd  £¢T1

csv 283AC iy NaeCiijZaAGes 4; 1alllay AytaRmaR istocks.csvae UGiziiyme I i Ai7ZeCacslayCallzaeT)

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

ayNeicaRS#; 34§ Ted 7aeCa; TAFER£Z:47 7 TremoetzaRUay zay AaytaECczDe ZDazRAL Ui Z

import csv
with open('stocks.csv')
f csv =

as f:
csv.reader (f)

headers =
for row in f_ csv:

next (f_csv)

# Process row

a0iayEéiccZDiazecaA ymiijN row dijZae YayAdyjtal UealaACaZiemd iijNiy 747 Ee6£6 Uz §RijIamUzd

row[0] &6£6U8SymboliijN row [4] e6£6U6ChangedaAC

o

¢Tsa70e£7comiyNeiGes£6UsE AZayyiijZaij TethetietEiijNi; 1aRfizse ACeZ S £¢T14S; ARmAEC czD:

from collections import namedtuple
with open('stock.csv') as f:
csv.reader (f)

headings =

f csv =
next (f_csv)
Row = namedtuple ('Row', headings)
for r in £ csv:

Row (*r)

# Process row

row =

36CAEAGY4; a4; £c TIALUaRmaeC row.Symbol aSN row.Change

iz¢eZ£ayNaeiGes£éUsaAC éJARe ArsleDRcZD Y i€ ZiytaR e I ALNIAL UsRmae Y FAR Lees T¢ZDPythonz:
dj4aRreCiélTAe Ai£ 62 T2ayNaO§agNcZDAL UsRm(de CaiEéideiGerEcticamUciiexZf emcel RayNaLSc7£4:

dRead UayAiyté AL @ NI aise Y arEe TremteizaRUALEy A aytamUaEyazRAL UaymaOzaAC AR 782 £ 7

import csv
with open('stocks.csv')

as f:




f csv = csv.DictReader (f)
for row in f_csv:
# process row

alliesZaytcl Lael naymiijNa; 38R fazsd; £ TIAL UaRmaOze6£6UseiR iy AeaN¢ZD e TiembizEaACai TaeC
&LUeAE row[ 'Change']

4y 747 EAEZAEECS Ve Trem6iijNi; dizmcDiaR fizéi  £¢ Tlcsvalaal UtijNayme £ Ge£ Ze Ui AZAEL AL Z47 7
writer &f7e$aaACi; NaeC:

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)

deCadlld; il iy AsytamUaEyazRALUCZD 2 Trem6iijNaRfiz8aCReE Ze a0 A ZiijZ

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},
]

with open('stocks.csv','w') as f:
f csv = csv.DictWriter (£, headers)
f csv.writeheader ()

f csv.writerows (rows)

djaarTerée Azae Vil YAELEAL NI csvaladl UALEAL Se L Ue gt dRCSVa Trem6aACi; NaeCiijNi; 43R T

with open('stocks.csv') as f:
for line in f:
row = line.split (', ")

# process row

difcTletZcomeUzaijReZDay AdyicijzeCzarse Y4, dizmeDiélJAe AAOzad DeRE# A7 ZadY e N¢ZDq



=i TaeCiijNaeCadlJe§Ri17ZimUzsta Aljec¢naij TARGANEAZL 1ijNx; diyma, UiymaOz6Zd e£7:47 781 TARGAAC

iRead UiijNaeCadl)ayAdylecnaij TARGANEAZ ¢ZDamUzbtccrangaR izl 4 Ayt AUaRGiijNéCeazLcIN:
ézYesd CEAELjNiijNcsv 47SaRfEALAMicrosoft Ex-

celel Aidj£cTicZDCS VeijUciAegDAl.ZaAC e£Zel Ustyizsae Y fellAdyyes AcZDA; ¢aijRiijNaziay Taz§4ijZ

¢DiaeANiijNaeCadl)i; iz §&clINcsveZDe UGz agiijNarsiijZaR S¢Ore I &, Lad Zc smee Uzaes TAFEAGCaz T Ti

i; NaeCiijNagCadl)ijdeCsefzaRUizétabAL EAL §¢ZDa TiembiijNaR 428 £ 2404 A ZiijZ

# Example of reading tab-separated values
with open('stock.tsv') as f:
f tsv = csv.reader (f, delimiter='\t")
for row in f tsv:
# Process row

20 270V

a@CeedIJ aj azmcal) leriaRUCSV&TrasloazuaranCazne, naelcayzaS i aRlaEngDuJ NeIJAe@Aae§laaDRarz
i; NaeCiijNay AijtCS VaiijaijRe UGizielJL ayAaylaNEaRI’léIdae§TaeaGéngn¢gZDaLUad’ t &aNiijN¢sziijij

StreetAiAddress, Num-Premises, Latitude, Longitude 5412ASNASCLARK, 10,
—41.980262,-87.668452

N v 7z 2

ValueError agCayyeANad’ sereaAC ayzazEegcaE§e£ZerecYnJNa i 38R C; i ayla(,UaylaELaOza£ozelca

i; NaeCiijNaRfizeaCRayNéice£ Za atal) leIdaeﬂaeaGerEgngayLa ,£ngayAaylaelcaLZealec (AijReZLeméiijZ

import re

with open('stock.csv') as f:
f csv = csv.reader (f)
headers = [ re.sub('["a-zA-Z_1", "', h) for h in next (f_csv) ]

Row = namedtuple ('Row', headers)
for r in f_csv:

row = Row (*xr)

# Process row

LY=L éGle@AgZDayAgCiéIJAe@Aaij 2éngZDaaYruJNcsva2 ggT§gZDae’[rael6éC i aaYralUgn@aysgsm
a@CeedIJ d ééIJAe@AaAZeilZaeaugZDgszadNe, nEEICllj Na i aa£EeazeGléﬁéaeL’ NaLlaOzaongraAC

......

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 conversions to the row items
row = tuple (convert (value) for convert, value in zip(col_
—types, row))

eees 20 2

dRead UiijNayNéice Yiay Aayte; neelcaanEyaylgL’ zaoZaaneo;gZDacNalRuJZ



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)

eAZayyeeieeosana‘ 44R7eC; azuaylaeé§e£éad’ 73076 ACeZSe£ 74778 HaemééU66¢YaAC
alJ 1§6deZEa3CEaE§ayl11] NCSVanGaZﬁéC‘ 2L Uad ZeLUaiS21IL anglj zad’ ngDaeTraelouj Neéﬁgét aIRgZI
87 3emd ijNEZd ¢idi;icZDa Trembcadadde I i£iéZ 112 Y iaGEcase UieticZDiijNaRealZ4; 1€ Eéaze ACRZ

eeIJAaROlij Na@CaedIJ aj ééfZéRUCSVmszel(ﬁgZDgZ&;ZDzeréAZaeTfeel(SéLEzedRéSNgZ§é6quDéfIl’ij

aji 4aR7C; eIJAe@AgIJ NayAgIJ N Pandas aNEiACPandas
aNEaRnazanAayleIdayyanza(J;EgZDaG, aeTraRn pandas.read_csv ()
11]N aoCaRrazeaLae, i CSVaeTraeloaLr'ayAayl DataFrame afiééaaylaOzaAC

gDﬁéROaLl’ nge£Zay1é’1fZééaa i aaféaRrazegT§aeLRaRDg oma;CaijR¢ZDcz§e6adAAEGrzd e TiembizEaR L]
anie. 138FReECiymiiijZaelIL e£Z 204y Adyti; NamRaAC

6.2 &fzaEZJSONaTiemo
éUoécY

djdeCsefzAEZISON(JavaScript Object Notation)¢ijUciAziijaijReZDa TrembaAC

egéaEsaeUzaeal

json zelacaIUaeRRa(,ZazanAg smi; LS AsmTcZD=Uz4ij RaeIeglj UgaAaSNe 36cAAJSONz TiemGaAC
aEuaylayd’ aylayze@AgZDaG. eeTraeYr json.dumps () aSN json.loads ()
iijN eeAxiTaEGEzUazRALUANUAG, ee"[féisa@CplcklegZDa:OeaRééifS 4, 0ad’ZaAC
ayNéiceijTed 7aeCa; TAFEAy AdjtPythonz TiemGezS edDe; naméiy 2] SONiijZ
import Jjson
data = {

'name' : 'ACME',

'shares' : 100,

'price' : 542.23
}
json_str = Jjson.dumps (data)

ayNeéiceijTed 7aeCa; TAFEAy Ad§tISONcijUciAcZDamUclieiyse; liemcaZdiay AdytPythone TiemdczSedl



data = Jjson.loads (json_str)

deCedllijieeAdd DeRE¢ZD2 Y fe UGizie AN:ymae Y ramUceiysiijNa; daR fazéd;£¢ TI
json.dump () &SN json.load () =i&cijUcaAaSNegeciAJSON2Tiem6aACi; NaeCiijZ

# 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 = Jjson.load(f)

e6ie6z

J SONglJUgaAaeTraeNAgZDa§za3U naaTraelogszadNayz None iijN bool 113N int iijN
float &SN str 11_]N azeaRLaNEaRr’lé£ZangszadNaeTraalogZDhstsn]NtuplesaSNdlctlonarlesaAC
afzizOdictionariesiij NkeyseIJAe@AeeYralUgn@aysgszadN(aanEyaylazza, TeIdalUgn(;aysgszangZDkeyaI
ayzazEeAga()lJ SONégDeNCuJ Na‘ aazTereanglj UgaAPythongZDhstsaSNdlctlonarlesaAC

JSON¢ijUciA¢ZDiijaijRafza7OPythoneimes TeANAG$AGHA7 O Y Fa6NAE iy A atcZDiijNEZd 47 Eiy /
®fT4eCiijNTrueiijZeéha Y a4fDayztrueiijNFalseséhiae Y 4Dy z-
falseiijNe ANNoneiijZeénz YaarDayznullAAC dyNélée YiayAayti; NamRiijNaijTcd 747E¢ijUciAARO¢ZDén

>>> json.dumps (False)

'false'
>>> d = {'a': True,
'b': 'Hello',
.. 'c': None}
>>> json.dumps (d)
'{"b": "Hello", "c": null, "a": true}'
>>>

a@éeedU aj aerTgIAa@Za&cAm§eJ SONegégéAaﬁéngv)aeTraEImijNa‘aeAZ ayya;LéZ 6 AZ£GcOAMTcZI
cLzalhz Y14 SaeTraelogZDa;NééngSaedDasCaenatacLaeusaeLUeAEaNEaR ad’ g6GR¢ZD:imUz6teUdaAC
ayzazEegcaE§e£ZayleU6ééY11]NaRrazeeACeZSa‘£ngppr1ntaelanUgZD
pprint () iGjaTieldizteZfeZ66AZ¢ZD print () 4G TraAC
46CiijZeNL ¢EgkeycZDamUxméaza7Raz 4784y AcgmeZt akic; OegCeZD=Uz4ijRe; SaG7aAC
ayNéice Yay AuyteijTed zaeCi; TijCazécZDaL Samie; SaG7 Twitteriyt.aRIJct é¢zSadlcZDi; NamRiijZ

>>> from urllib.request import urlopen
>>> import Jjson

>>> u = urlopen('http://search.twitter.com/search. json?g=pythons&
—rpp=5")
>>> resp = Jjson.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': '?page=2&max_1d=264043230692245504&g=python&rpp=5",
'page': 1,

'query': 'python',

'refresh_url': '"?since_1d=264043230692245504&g=python’',
'results': [{'created_at': 'Thu, 01 Nov 2012 16:36:26 +0000"',

'from_user':
b
{'created_at': 'Thu, 01 Nov 2012 16:36:14 +0000"',
'from_user':
bo
{'created_at': 'Thu, 01 Nov 2012 16:36:13 +0000"',
'from_user':
by
{'created_at': 'Thu, 01 Nov 2012 16:36:07 +0000",
'from user':
}
{'created_at': 'Thu, 01 Nov 2012 16:36:04 +0000"',
'from _user':
Pl
'results_per_page': 5,
'since_id': 0,
'since_id_str': '0'}
>>>

ay AeLiiee[8e63iijNISONSEECHA I Za iz emG2RRE Z¢Z D Tiemoil Zazzdictse L UlistsAAC

deCadlJijaeCseeAdlZ4778E 642 0cs24dN¢ZDAf7884iijNAR fiz8¢ 27 json.

loads () dijaé ASobject_pairs_hookzl.Uobject_hookaRCaTraAC

i; NaeCiijNayNéice YieijTed 78eCi; TegéciAJSON TremsazGall 4y AdytOrderedDictiymif i TZ3E (éa 247 R
>>> s = '"{"name": "ACME", "shares": 50, "price": 490.1}"

>>> from collections import OrderedDict

>>> data = Jjson.loads (s, object_pairs_hook=0rderedDict)

>>> data
OrderedDict ([ ('name', 'ACME'), ('shares', 50), ('price', 490.1)1)
>>>

ayNeéice YiaeCa; TAFEAy AdyjlISONmUAE e fieméayzay AayiPythonafzesai; NamRiijZ

>>> class JSONObject:
def _ init_ (self, d):
self. dict = d
>>>
>>> data = Jjson.loads (s, object_hook=JSONObject)
>>> data.name
'ACME"'

>>> data.shares
50




>>> data.price
490.1
>>>

®IJAGRO ayAaylacNalRayluJ NJSONg gégﬁAaRO(;ZD aanEya‘ I ayzayAaylalTaylaRCzeTralj ﬁéASgZZ
__init__ () 4AC ¢DuiaROiijNi; 3a1$aRfiz86ZRa£Cel AwniscZDi  £¢ T1a6CizEiijNeaef TaeCi; ITayziy Adyls

aIJ lglJ UgaAJ SONgZDanﬁéAZuJ Ne£YaeIJ L’ ayAazZeAL’ éajécLaeIJ L ngaAC

Json.dumps () ¢ZDindentiRCaTiaAC aoCauZa‘£a6UeCSanaSNppnnt()aG, zeTrmTLzedUgsZ'aijijaACaeﬂ

>>> print (Jjson.dumps (data))

{"price": 542.23, "name": "ACME", "shares": 100}

>>> print (json.dumps (data, indent=4))

{
"price": 542.23,
"name": "ACME",
"shares": 100

>>>

3r78$aa6dia; N6AZayyaziiyme Y FISONaRfaZRALUANUcZDaACi; NaeCiijZ

>>> class Point:
def _ init_ (self, x, y):
self.x = x
self.y =y

>>> p = Point (2, 3)
>>> Tgson.dumps (p)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

File "/usr/local/lib/python3.3/Json/_ _init__ .py", line 226,

—dumps
return _default_encoder.encode (obj)
File "/usr/local/lib/python3.3/json/encoder.py", line 187,
—encode
chunks = self.iterencode (o, _one_shot=True)
File "/usr/local/lib/python3.3/json/encoder.py", line 245,
—iterencode
return _iterencode (o, 0)
File "/usr/local/lib/python3.3/json/encoder.py", line 169,
—~default
raise TypeError (repr (o) + " is not JSON serializable")
TypeError: <__main__ .Point object at 0x1006£2650> is not JSON
—serializable
>>>

in

in

in

in

deCadl)d; 1eCsazRALUANUFze$aa6d4,; NiijNi; 23R iz RR A Zay AdytaG e TriijNasCeZDe; SaESe Y f




def serialize_instance (obj) :
d={ '__classname__ '
d.update (vars (obj))

return d

type (obj) .  name  }

deCadllijieCsaRmee GaeiteOuaRUeL Ziytasdi; NiijNaR fizée£Ze 403 A ZiijZ

# 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 () :
setattr (obj, key, wvalue)
return obj
else:
return d

ayNéice YiaeCa; T £¢TIe£Z4772aG @ Ti¢ZDi; NamRiijZ

>>> p = Point (2, 3)

>>> s = Jjson.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 0x1017577d4d0>

>>> a.x

2

>>> a.y

3

>>>

json eladiUetYellL 4; Lad ZaEGizU AL éaze i OgaliaZt 4;O0cz3al icZDa TramUaA AcL ZeSEAA
aRf4z8aRCeACA6Y 2UzeUGzaceOtaRUzZt 4d Z¢zEeL.CAAC

6.3 égcaedRcoAamTcZDXMLeTiend
éUoécY

32 CsizOiyAdyic6AimTcZDXMLeUGzalijmeRRARUz TrembaAC



egéaEsaeUzaeal

aRfA7&4; £¢TT xml.etree.ElementTree 223l Uaz0¢c6ASmT¢ZDXM-
LaeUGaaciymeRRaRUxTiembaAC ayzazEeeijTed ZiijNaAGed 4;deCsegledRPlanet

Pythonijt.cZDRSS@7RaACiyNEice YicZyaz TcZDiazécaAiijZ

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 (1ink)
print ()

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

Sun, 18 Nov 2012 20:17:49 +0000
http://feedproxy.google.com/~r/EmptysquarePython/~3/_DOZT2Kd0hQ/

4 LY cDiiijNieCadllijieCsaAZe£747 AxmécZDad DeREiijNi 46 1JAce AxZ L xmé
print () ¢miRéxisa6NaLRaEGizU=IIL eticcZDizNaAC




edieoz

alia Lad ZéiTngglNazRaylad’DgREXMLgngaAaaaij aijRgZDaeTraaloa:YracLayyegAgZDaAC
aylazEaZaayzXMLaIJlInternetayLeIcausngecnaz£ae§ZazTngaaneTra3loazd aalanN
aRNaaUﬁ§6Caz§aeYrayAgglalYaClaZTngglNazRaeTreelogZDayyngaaaij ain(aerTa@Caand’DgRE11JNe§§a
aneayNeeIegZDéfSléfiialJZaELaAGaoZerzeAEausngaerMLa§zgaAeerTe()CgE§aeCL’ 47EaAC

v

éiIJléicLéid’ZaeCEéiEgéin‘iijNé,S‘a‘£gT1XMLaeIééZE'aiZE§lYéClaeIfaelfigZDanﬁéiAZIijNéi’ZéiTgZDanG

<?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</
—~1link>
<description>...</description>
<pubDate>Sun, 18 Nov 2012 22:06:47 +0000</pubDate>
</item>
<item>

<title>Python Diary: Been playing around with Object
—Databases</title>

<guid>http://www.pythondiary.com/...-object-databases.
~html</guid>
<link>http://www.pythondiary.com/...-obJject-databases.
—~html</link>
<description>...</description>
<pubDate>Sun, 18 Nov 2012 20:40:29 +0000</pubDate>
</item>
</channel>

</rss>




xml.etree.ElementTree.parse ( aG,zeTrégéaedReeTt ayIXML2UGzalaziarEaE e liemée LR

¢DiaROiijNi 216 C i £¢ Tl find () dAAiterfind () a§N
findtext () cml 2UzesTeigeRIIct ¢¢L2Z36Z¢ZDXMLAECct #47E3AC

2£7:4778G 2 TicZDARCaTrarse Y fe §RijteNGa6ZcZDaeiGem; ARmiijNi; NdeC channel/
itemalUtitle 3AC

efRenaeNGasZe§RiyteiGom 2 UliijNi; i61JAee ACAmIOE2 Tt ijite UGzatczSedDaACe R eiiaeRI1)
aRNzitiijNefReliaeSmiJel AeNGasZcZDaiGom; sRmiz§ 2 Y etaagNAECet icZDeZyarzeard; DaAC
i; NaeCiijNzL geaN doc.iterfind('channel/item")
zideRIIct éeLA=elJLalll  channel  aECct aayNeIchb item  aECc¢tdaAC
doc azcealanGeechZDeeIJAeaﬁéiéC(az§ arsaeYrgnnayAgzggZD rss al::égt’ 1)aAC
gDﬁaROa&OeayNaeIegZDengTl item.findtext () #ijZaz0atsel (alicZD item
AECct 4 me;64ijAdgN=eRIIct ¢aAC

ElementTree aelaaIUayngDaerRaylaECgt’ aelJl ayAazZeGle@AgZDasdee ga gNzeI”JzaeﬂlijNaIJ feg:
tag asdeeAgaNEaRnazEaeaGglc gZDaRlalUuJNt ext asdeA gaNEaRﬁaiEaEEeéngDeeUGeeIJ fiijNeAN
get () 2UzaesTeC;e0aaRUasdeAgaAijaACH; NaeCiijZ

>>> 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')

>>>

aeIJ L ayAnge@Aaij 2érégZDaeYr _xml. et ree.E l ementT re e azuaylaeYrXM—
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a,aaRleIJAe@AarEaLZaljAagNgZDlmportéflé’lReeelceeLR from lxml.etree import
parse ar§eaNa7EaAC 1xm1 46NAEI6ALR IXML2AGAGEiijNaziiay TéA§azeizséidayyaLiiijNaRNeUtGie£ Yz
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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
next (doc)

tag_stack = []

elem_stack = []

for event, elem in doc:
if event == 'start':

tag_stack.append(elem.taqg)
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

ayzazEaetNef Te£ZaytaG 2 TiijNa; 2 JAee AAEL 2 T 4y Adytad §3dN¢ZDXMLa2UGiziGaAC
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<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_request>

<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>1l4</ward>

<police_district>9</police_district>

<community_area>58</community_area>

<latitude>41.808090232127896</latitude>




<longitude>-87.69053684711305</1longitude>
<location latitude="41.808090232127896"
longitude="-87.69053684711305" />
</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>12-01906695</service_request_
—number>
<type_of_service_request>Pot Hole in Street</type_of_
—service_request>
<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="41.9100208429294¢6"
longitude="-87.71435952353961" />
</row>
</row>
</response>
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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)

é£2ay1ébZaUﬁéTfayAgaét"JéiééYaeraésé'aij ZﬁELéiszeIt’ ay}XMLaet”JGazﬁaLéé. i a’LfaEEa-Yay-gbﬁ
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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)

ngeedIJ eeYru]Ze;EZaylgL’ Lzl) ngZDazcgaAe£ReaNa3Uﬁ§RleIJAe@A7MBgZDaEEalY
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start > end, start-ns &SN  end-ns aAC gTs iterparse ()
aLZazzg:ZDe£lazcaZla1JZazggT§a i ca(;C (event, elem) gZDaECgib’iijN éEﬁéijil
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>>> 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 0x100771£fc8>)

>>> next (data)

('start', <Element 'creation_date' at 0x100771£18>)
>>> next (data)

('end', <Element 'creation_date' at 0x100771£18>)
>>> next (data)

('start', <Element 'status' at 0x1006a7f£18>)

>>> next (data)

('end', <Element 'status' at 0x1006a7f£18>)

>>>

270 v Vv \ 22

start #@zNazGal) lze§Ray1aECgt’ agnnayAaenaecﬁaLZazzazuayTe;EYaesqeeIJ L ecnaeRSaEeaEuateeTrwl
eAN end 47Nazaall lae§Ray1aECgt 3408czRa6N2LR2eUteéralZazzaAC
ar; goaaesaeel] Lal lacNalRaylaelegd le]N start-ns aSN end-ns
a7Niztieéne Tleisad DeREXML2UGzacaS;4Rmel 76Ut ¢ZDacte YOIAC

e£Zzl) neLCﬁcNﬁlﬁéylﬁjN start aSN end #zN éZuecnng&iég6agﬁEﬁEégt’ 14SNziGem; 2iLaAC
a‘:aLazcealazEzeUGaeacééﬁégczedRanugZDasCzenquSeedDuJN
e£Yecn<;leeIeaLd’ anlae§Ray1aECgt azeYraR@aNzeEl’ciij égzZaG i &Tr
parse_and_remove () gZDeﬁfacDaAC aeCedlJiNZEEmiijNarsalLlI ¢TI yield
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elem_stack[-2].remove (elem)

e£ZaytermaR & £4, UazNALmeTS vield azg¢T§cZDAECet #:i2046C¢ZDeLiiek.CeCziymal36Zd 2 OL A,
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from xml.etree.ElementTree import Element

def dict_to_xml (tag, d):

rr

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

>>> s = { 'name': 'GOOG', 'shares': 100, 'price':490.1 }
>>> e = dict_to_xml ('stock', s)

>>> e

<Element 'stock' at 0x1004b64c8>

>>>

/////

etree.ElementTree iymcZD tostring ( aG, &Tra(,LaozaeYSarseC i aranCe,neelcaeLRayAaylaer[



>>> from xml.etree.ElementTree import tostring

>>> tostring(e)
b'<stock><price>490.1</price><shares>100</shares><name>G0O0G</name></
—~stock>"

>>>

deCedllijieCsczZa§RayIAECct detizak.aasde AgaAijiijNaR fizéi; £¢ T1 set ()
2UzzsTiijZ

>>> e.set ('_id','1234")

>>> tostring(e)

b'<stock _i1d="1234"><price>490.1</price><shares>100</shares><name>
—.GOOG</name>

</stock>"

>>>

deCadl)i; et YaeCsifieNAFECct 4¢ZDéa7a7RiijNaRfizEe ACRZS
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def dict_to_xml_str(tag, d):

rrr

Turn a simple dict of key/value pairs into XML
parts = ['<{}>'.format (tag) ]
for key, val in d.items():

parts.append ('<{0}>{1}</{0}>".format (key,val))
parts.append('</{}>"'.format (taqg))
return ''.join (parts)

6U66¢Y 2 YdeCadllij il NakicZDaOzedDéAdcZDe UtaAZaR e C;iijZecral FiyAuzZé77¢CeaACi; N

>>> 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>&1lt; spam&gt; </name></item>"
>>>
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ayNéicazEi; ZaRCeACiijNaeCadl)ijdélJAse Ae L NALIAOze aemée£ 7477 imUcheiiiN
aRfaz€4;£cTl  xml.sax.saxutils 4ym¢ZD escape() aSN unescape ()
aGjeTraACi; NaeCiijZ

>>> from xml.sax.saxutils import escape, unescape
>>> escape ('<spam>")

'&1t; spam&gt; !

>>> unescape (_)

'<spam>'

>>>
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6.6 egéaedRaSNacoaeTzXML
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pred.xml gZDzeUGa:aquNgszaljljayNeIce£Zaeau11JZ

<?xml version="1.0"?>
<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>

ayNéice YiayAaytall ¢ Tl E1lement Tree @igerzaRUetZijte UGzada
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>>>
>>>
>>>
>>>

from xml.etree.ElementTree import parse, Element

doc = parse('pred.xml"')
root = doc.getroot ()
root

<Element 'stop' at 0x100770cb0>

>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>

>>>
>>>
>>>

# Remove a few elements

root.remove (root.find('sri'))

root.remove (root.find('cr'))

# Insert a new element after <nm>...</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)

4d’D¢RE¢zSedl e YiayAaytaCRayNéicesZaeatie UicZDXMLe UGiziiijZ

<?xml version='1l.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>
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element [i] @LU element [i: 2]
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<?xml version="1.0" encoding="utf-8"?>
<top>
<author>David Beazley</author>
<content>
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>Hello World</title>
</head>
<body>
<hl>Hello World!</hl>
</body>
</html>
</content>
</top>
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>>> # 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}html")




<Element '{http://www.w3.0rg/1999/xhtml}html' 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}html/"'
"{http://www.w3.0rg/1999/xhtml }head/ {http://www.w3.0rg/1999/

—xhtml}ltitle')

'Hello World'

>>>
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class XMLNamespaces:

def _ init_ (self, +*xkwargs):
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)

6AZe£GiyNéi¢cZDxUzaijRa; £¢ Tle£ ZayicsziijZ

>>> ns = XMLNamespaces (html="http://www.w3.0rg/1999/xhtml")

>>> doc.find(ns ('content/{html}thtml"))

<Element '{http://www.w3.0rg/1999/xhtml}html' at 0x1007767e0>
>>> doc.findtext (ns ('content/{html}html/{html}head/{html}title"))
'Hello World'

>>>
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4;Be YfiijNaeCadlliji4;£cTl iterparse () 4GjeTrcZDeflarsaRazeeOtaRUzZt 4d' ZaEsi704S ;ARmcl 76

>>> 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.w3.0rg/1999/xhtml")
end <Element '{http://www.w3.0rg/1999/xhtml}title' at 0x1011131b0>




end <Element '{http://www.w3.0rg/1999/xhtml}head' at 0x1011130a8>
end <Element '{http://www.w3.0rg/1999/xhtml}hl' at 0x101113310>
end <Element '{http://www.w3.0rg/1999/xhtml}body' at 0x101113260>
end <Element '{http://www.w3.0rg/1999/xhtml}html' at 0x10110df70>
end-ns None

end <Element 'content' at 0x10110de68>

end <Element 'top' at 0x10110dde60>

>>> elem # This is the topmost element

<Element 'top' at 0x10110dde60>

>>>

®IJAGRO ayAgCZ'l'iJ Na@CaedIJ djaecAad DQREQZDXMLaEUG&:IJ néZd a7EeeAd; £9TlaLraEuateanz g
aZZé66a,aaeIJAae ‘aeYra‘;Eng 1xml &G aeTrazSaaIeazcanf. ElementTree dAC
i NaeCiijN1xml &zaLI ¢TIDTDéINefAzUGeataAAxZt 48;¢ZDXPathe TieNAaSNiyA#7ZaE 12061 Y ¢,
2£7:4y ASFRLCAEAGdaR e Y e TZi; 380 Cid; TSI XMLe gt edR¢imi; 5c6AamTay AcCzaAC
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éUdécY
;a2 CsalllaEscszadNe TremoazSiyme §Eei¢aA AdCdaE Aol UALA6Zd 2614; TAAC
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Pythonijmealcd 73d’ ZeaNa TremécZDeiGAGE2 UziijRe Y fay Aidjtc TSAECczDaedDal R¢ZDazRAL U/

stocks = [
('GooG', 100, 490.1),
('"AAPL', 50, 545.75),
('FB', 150, 7.45),
("HPQ', 75, 33.2),

ac1eel6PEP2491ijNeAZe£Ge£Zggla ‘ééiijlieelif{abzge"[rae-oﬂjﬁ
aRrazeabLaéiaeYSgZDa i £ngPythonaeaGaGEeeIrael(iéiiSAPIaSNaE§9§zadNasIreel0é2$e£ZeaNazd’ 4283AC
2L A=lJL & Tiem6azSiyE.cZDaSmi 116C 6 AZe£GSQLz §seréermaR 86N 2L RAIAC IR 1y AeaNe; SAEEe,,
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ayzazEanng’ Zeft aeYOuJNa [AAR{4784; £ngPythonzeaGaGEazSayngD sqlite3
aelaaIUaAC a@CaedIJ 4;a4; £gTngDzeYréiyAaylaylaRNQZD%Trzel(iais(eerTa@CMySqlaAAPostgresqlaeLUeA
e£Ya(JUaoL’ écEgZyazTc;ZDgnnayL zeUzaelaaIUaeIeaeRRaCZzﬂTreeNAaAC
ayme£GeZyazrTcZDeijUciN208aREaGAE206C 2 Y iy AmitcZDiijNéZd 47E4y A¢CzcCz¢zEa; 6atdalinad Uz
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gnnayAaeleaeYre;EdaneaLraeTraeloazSaACeAZayya‘ dceA=l geqN connect ()
4G TriijN gzZaoCaaRRaCZayAazZaaTraléiéiSaRlaAAayzeeIJ zaAAngzeLﬁéRlaAAarEgaA SNiEiazU4£F

>>> import sqglite3
>>> db = sqglite3.connect ('database.db')
>>>




ayzazEad DgREa’eTrmloujNayNayAaelea, aeIJAe@AaLZazzayAayla:yyasaGaAC

ayAan@a‘ delJL a7EeyyeiGiijNéCeizLia; 141saR fizéx 3eaNS QL §&eféemaR e EAACal Tae CiijZ

>>> ¢ = db.cursor ()

>>> c.execute('create table portfolio (symbol text, shares integer,
—price real)')

<sglite3.Cursor object at 0x10067a730>

>>> db.commit ()

>>>

70w

4y 747 EAR S TremGazSealiymeR SAEEAd Zalae6ia; TiijNu; £¢ TicsziijijayNéice£ ZaatcZDemaR &iijZ

>>> c.executemany ('insert into portfolio values (?,7?,?)', stocks)
<sglite3.Cursor object at 0x10067a730>

>>> db.commit ()

>>>

N UA

iyzazEel geaNae §Riyle§seiciijNa £ TIACRAYNEICe£Zed0cZDemAR i Z

>>> for row in db.execute('select x from portfolio'):
print (row)

('"GOOG', 100, 490.1)
("AAPL', 50, 545.75)
('"F¥B', 150, 7.45)
("HPQ', 75, 33.2)
>>>

deCedllijieCseOaRUcTILte; SaEH iy 7R Ca Treid el geaN e §serceSmi; 1IiijNaLEéazcabatia; i

>>> min_price = 100
>>> for row in db.execute('select x from portfolio where price >= ?

!
—

(min_price,)) :
print (row)

('GOOG', 100, 490.1)
("AAPL', 50, 545.75)
>>>

e6ie6z

al0{erTe; Cia;OcZDez3al iy aSNe Trem6azSizd 47 Y éldayic6AmTcZDaAC
4;38RIEIA2RRi; ZSQLermaR 34z GerCeTicZyazr TcZDelaal UaisaRfizéeZt @ UreL U2 RRAR Uz TreméizEaA
oZ;eit aeCamd iijNe£ Y YieJL djAizZaerTe; CatYae L NeZDczEeL.CEUGEc Y élTARe Al 36 ARAYIAL UG Z4(
ayAayleZ()ngeeYraeIrael(iéiiSayngDaeTrml(’SéSNPythongszangZt eeOegZDaeYaarDaAC
arza70= Vel §gszadN11]NeAZayyaRrazea i£¢Tl datetime aelaaIUayngD datetime
a6 NiijN eLUeAEaRRCia YT time elaaiUiymeZDesz¢z82UhéUt lsaAC
412470 TramU¢szadNiijNcL zalne Y f; £¢ TIAL iR e TicZDEGSe dme TreemGiijNaR faz&¢ T



de c imal a’efaailojayng]vD D ecima l aoda()Neeieeatl/gd ZQAC

/////

iRead Uiy AdyteZt Eaad melCeZDEUGECY aFse YSQLemARsamUchigiyscZDadDEAIIAC
4;35mCayGaymee Ad; £¢ TIPythonamUctiedyseeijaijRAN U Smi; Uctie(eC%)e LU AE
. format () eUzesTeidalZaz7e£7200¢7DmUchieiysaAC
aeCedlliijaéASczZe£7:477 2 4ijaijRAN Uz Smi; IctiecZDaAijeiseGlazO¢ TleLucZDe SaE&iijNeCeazli;d¢Z
http://xked.com/327 )aAC x§oeféemaREiymcZDEAZEEmciie ?
eNGed 7aRO8R e Trem6azS4; £¢T1a6CeGlatscZDamUcticiySe ZE emce 1 7aL GiijNe£ ZaedlieZt §E.3cZDAsL A
aymazycZDa YiiijNaymiRNcZD= Trem6azSaROaR 74706 AZéEmciiecZDi; £¢ Tl Y fiymiay AedtcZDas
?aelUss 1ijN LY=L éEﬁaZI”JayAazZa i £ngazanlaRNgZDgn@aliulijNeerTa@C 02LU: lmiezeNng’iaRé:
aRNaaaugZDuJ Nij ae£YaeYra(JUaOzaRCeACa jad; £nggZDaeTr$l6§iSwlaaIUgZyéiTgZDanGaaacaAC
ayAaylaaTraelééiSaelaaIUgZD paramstyle d§deAgiNEARAZEARCaTraijTeTIécOiijcZDifae AFAAC

///// 7owv 7z 2 70w

arzazOgoAangZDeeTreeloazSaaTraelogZDerzaEZerecYnJNa ,£9TlaeIraal0azSAPIeAZayyeIdayygoA
deCaedlli;d0e AR’ DgREeeZt’ abaad’ laeICgZDerecYuJNaz2é66a‘ aa ‘;EngeeZt aLééanzggZDaneaRquNee]
¢$zdijij SQLAlchemy e£ZeeaugZDazSaEAeoya‘aa@ngPythongsz&Ieealgd ZayAayleeTra:loazSeahl]N
aztiayTeCall¢ZReURAZ TASCSQLeZDaCEAETNaSdcOFR De gmae TremGazS¢Z D Smi; 11aAC
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deCadl)d; 18R e Y ic6AamTcZDegciA=L UcijUciA4y AdytamA aEme£ 741 icZDA0§agNamU crigiysiijNa
&ladlUaACi; NaeCiijZ

>>> # Initial byte string
>>> g = b'hello'

>>> # Encode as hex

>>> import binascii

>>> h = binascii.b2a_hex(s)
>>> h

b'68656c6cof!

>>> # Decode back to bytes
>>> binascii.a2b_hex (h)
b'hello'

>>>

¢$ziijijcZDAE§eCaRNed0aR 2841 base 64 ®laalUdymel jaLiaACH; NaeCiijZ

>>> import base64

>>> h = base64.bl6encode (s)
>>> h

b'68656C6CHE"



http://xkcd.com/327

>>> base64.blodecode (h)
b'hello!
>>>

e6ie6z

4d 3éCIALE=CEAE#yNiijNeAZe£ G £¢ TTayEe£1cZDAG @ Treide femé imA EmLZAL tie Y 4, LcGAam]
ayEélcayd come b AllicZDiyzee AdiymaRNADH70ad 3aFRAEZ¢ZDAd DeREGAC
aGjaTr base64.bl6decode () aSN base64.bl6encode ()
AR1C; e Smi; 1ad’ BAEZ4; CaijReZDAmA AEm £ 741 (amU o rmiijN eAN binascii
wlaalUdymcZDaG; e Tid gaRAEZEC;2Ciad DeREFAC

e£YelJL iy AcCzélTAse AmsieDRcZD= Y icijUciAGG e Tiel AdzgcT§cZDe; SaGre Az Y fijAaytamU
deCadleCsaijzaltiz8Unicoded;caijRe; SaGziijNa  aé1TAse Adédab iy Aaytéciad UcZD¢ TNéIéemsétd AAC

>>> h = base64.blo6encode(s)
>>> print (h)

b'68656C6C6E"

>>> print (h.decode('ascii'))

68656C6C6F
>>>

anfe gégéAalAaEle;EZaLﬁaeTra:UﬁuJNaG, ae'[r blédecode ()
aSN a2b_hex () aRrazeaneaRUaerLCaeLUunlcodealUgneaysaAC

d;Bee YfiijNunicodeimUchieiy3afEéazazEazEARIANEARAASCIIcijUciAcZDimA AEM£ZAL G TFaAC

6.10 cijUcaAegécaABase64aTiemd
éUoécY

aj aeIJAeg:Aal £§T1B ase64xdijaij e AeeLUglj UgaAazNe;EZaLﬁeeIreelfiaAC
egéaEsaeUzeeal

base64 &kaﬁwl&UandaﬂaGgﬁD# b6dencode () and bo64ddecode ()

7z 2

AR{iZEAYGH A8 gcaE§e£ZaylerecYaACacNa@C

>>> # Some byte data
>>> s = b'hello'
>>> import base64

>>> # Encode as Baseb64

>>> a = baseb64.bb6dencode (s)
>>> a

b'aGVsbG8="




>>> # Decode from Base64
>>> base64d.b64ddecode (a)
b'hello!'

>>>

e6ie6z

Base64gijﬁgaAaiEaiEngazf)eiééﬁSalIoJeLCgZ]V)aaTreel(SeefTa@CalloJeLéal[ngn@ays SNim UeLCaeTrg
emd ad’ Uiij Nglj UgaAad’ DgREgZDeC SanngeedIJ zeAzaeYréyAaylaerLCalUgn@aysaAC
deCadlli;ieCseitaRL4; £9T1Base64glj UciAcZDzTiem6aSNUnicodea UG 1TiiijN4; 1€ EéazetzabaayAsd

>>> a = base64d.bb6dencode (s) .decode ('ascii')
>>> a

'aGVsbG8="

>>>

a;SesciABase64¢ZD2UtiaAZiijNimUk.CamUcheiysaSNUnicodea UG=1T1éC 4R 14284, 14y 7aR Ca T¥:
4jEx YfiijNUnicodeimUctigdysaR1eC;aNEARAASClIimUciea AC
6.11 érzaEZazNesZal e TrczDae Traemd
éUoeécY

;a2 CsefzaEZay AaytizNe£ Zal e TiczDcZDezS2edDAN Uz TreméaliPythondECczDiymaAC
egcaEsaUzaeal

aRraZea,;Eng struct &fqaiﬁad’DgREazNeilZaLﬁaeTrzfloaAé

ayNeIcaeYréiyAaaoggd’ 2a(,NazcgaAaranAaylethonaECgzDaLUealaEZaEeayAaylazNeiIZaLﬁanGaZﬁnJ Na:
struct afEefRaytaECczDeijUciAdy7iyAdyiczSedDi;SAAC

from struct import Struct
def write_records (records, format, £f):

rrr

Write a sequence of tuples to a binary file of structures.
rr
record_struct = Struct (format)
for r in records:
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) ]




with open('data.b', 'wb') as f:
write_records (records, '<idd', f£f)

elJl acLad’ Z¢ gleeUzae§TaalééfzaRUe£ZayleeUGazl’iéiZl’ié£TaZdayAaylaEngDaLUealaAC
éeUAELiij NaeCadlJi; jdel SganzeaIUgZDa 1¢aijRac¢déGRefzaR U2 UGz iijNi 23R fiz8e£ 72 40 A ZiijZ

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)

# Example
if name == '_ main___
with open('data.b', 'rb') as f:
for rec in read_records ('<idd', f):

# Process rec

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

iyd comeCEAELyNcZDezS2dlléC e Y fay AdytaRieL Tazdc Tleldal Zazze e UGizicZDa0§agNAECe:

arza7061AeeAcijUciASNegtciA iz Ne£Zal ta TremocZDcINaZREANRI ATijNEAZayyiijZa; £¢ T1
struct =laalUaAC ayziazEacie YOuyAijteUrcZDczSedDi; SiijNaRéIJAee AACRe£Z2 4041747747 Akt
Struct 46di; NamsaR{iijZ

# Little endian 32-bit integer, two double precision floats
record_struct = Struct ('<idd')

ngeedDa‘ SeAZayyagZa‘£9TlayAangzSeedDgaAaA1J1 d, fglL’ [ARCEAC
PythoneUGazac 1aAC e£747Z47¢caARLEAL nizéeale§RiyicL 2a6Z¢ZDa7Ne£ZAL i TrembcszadNaeC324 m:


https://docs.python.org/3/library/struct.html

gnnayAaylalUgn@ < 2NGasZizEsmUet.CéazazRaACA IJle£Zayla(JNalRayl11JNaoCealgd 74O mall [aCw
&7t aeTze£ZaylalUgneayz > ealcd zén Y mal AL miijNeL UeAE= Y !
ealcd 7¢;S¢zl) amUE.CéazazRaAC

azggT§g:ZD Struct é’l(’ida(,NaeIJ L acLad’ Zé’lédzeAgaSNeeUzze§TngzeIezeSla i gZyazTgszangZDngzec
size asdeeAgaNEaRnazEngaedDgZDaerLCeeTmJ Ne£Zal) lI/anSla‘ I zeUﬁéIdayyzEIJ L ngaAC
pack () 4SN unpack () anzaeﬂéc’ﬁngzeIeaeE SaNE4SNegcaNExTrem6aACziTaeCiijZ

>>> 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\x00R@\x00\x00\x00\x00\x00\x00\x08@

>>> record_struct.unpack (_)
(1, 2.0, 3.0)

>>>

&lJL & UGaAZA; i ﬁé£YaingIJ NaL¥ pack () 4SN unpack ()

e Smi;izdelaalUczgal naG e TrecnerCeTliijNesziijijayNeices ZaatiijZ

>>> 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\x08@
>>> struct.unpack('<idd', _)
(1, 2.0, 3.0)

>>>

e£ZaeauaRraZeauea‘ LiijNi; Eaeere]v)§egL’ msqeel] | 56daGNaeszee§TeCcazLaij Y éZEiij NQL’ zalAe Y rall;
eAZe£GaLZazzayAay1 Struct aodaGNnJ Nziijaij RazcgaAaRlaljZaeNGaoZayAaenaiiZﬁayT&Ij A=zlIL gZD&
e£ZmAtayAelsizéciAcat obd aFsaRY 3y UmZt AL Ac6 A SmT a7 E (3Z44y 74 33R1EITAee A TZaRY dy Add Dizéea

erzaRUazNe£ZaLﬁngaadDgZDazcgaAe@AngaLr'ayAazZeIdayyaaIJ |y éfiééANau chOgZDglj UglNaeLA
alJ laG‘ eeTraAAr ead_records ayanN iter() éér’lngaaIeaLZazzayAay1e£TaZdaZié6Zad’ gafR 2 Tiemba
e£Zayle£lazcaZla1]ZaylzeUngDengTlayAaylngzeLuaeRRa()ZQZDaRrengTlarzesa(aerTa@C

lambda: f.read(record_struct.size) )iijN ¢Zt ALra6Ce£TazZday Ayl zet.cZDAaAij(3eChb "

>>> 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\x00fff£fff\x02@\x00\x00\x00\x00\x00\x00\x12@"
b'\x06\x00\x00\x00333333\x1f@\x00\x00\x00\x00\x00\x00"@"
b'"\x0c\x00\x00\x00\xcd\xcc\xcc\xcc\xcec\xccx@\x9a\x99\x99\x99\x99YL@"
>>>




|

deCijiel Ae gAnJN aLZazzayAay1aRre£laZéﬁfiééagZDayAayiaO§aZazerﬁéiCeC i aEAeoya‘ £cTlayAsy
deCadlli; Aayma; £nge£Zg glzeLAeeIJ fiijNéCeazLazécaAGRRC; aij ZaCRayNeIce£Za:auujZ

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)

AIaG = TE unpack_records ( ) éijiléi i £QTfﬁiEﬁRgé’ld’ fjéiyAg gleel”liaaﬂ“
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aZaayzaoCaylal ]ZaZ ggT§ 4z74; TgZD ayt eeUuarzesqaeLUeAEe£ZeaNaEEalYad’ mil iz Sla‘ 1JaAC

aj aaRleIJAec—;AgzZé(’iCayAaylaerLC alUgn(;ays (aeLUzeTrgzD)aSNayAaylaerLC 4ARcEzéGRiijNasCiijZ:
é@éeedl]éi; 51'&;£ng unpack () eldizteZE unpack_from /() ‘iijN

djaélJAeeAifbaTziazéciAmIEedDEéATAD $6GRcZDAIR¢ZDALGeL GazéaRE.e£7aNaARcE76GR¢ZDedacsl

def unpack_records (format, data):
record_struct = Struct (format)
return (record_struct.unpack (dataloffset:offset + record_struct.
—sizel)
for offset in range (0, len(data), record_struct.size))

e£Zg: glanzaaaLeZd azEazcgaAgIJ NayLaOzacLad’lzeICad’ U11JNe£Ya6UaAZaCLad’ Z6¢Iad UgZDauea i]
ad’ laLua:'[reelfiazeaRLeedDeAéﬁngZDaLGgL GarzesaaAC aeCadlli;3aGEAd GizOefzaRUALIcZDiay Adyt:
iijZealcOicZDaZr 4G 5aAC

alfeses NEgZDeeUﬁﬁAZuJNc ollections aelaaIUayngDaS i aRlaEngDafZééa‘zeLeryaeYra‘ daeCs
46CaRfaz8e0l 4;iczZe£ TAZAFECczDed ¢;6asde AgaRmegtaACi; NaeCiijZ

from collections import namedtuple
Record = namedtuple ('Record', ['kind',6 'x','y'])

with open('data.p', 'rb') as f:
records = (Record(*r) for r in read_records('<idd', f))

for r in records:
print (r.kind, r.x, r.y)

a@CaedIJ i agZDglNazReIJAe@Aad’ DgREad’ S éGRgZﬁéZNé£Z§Lﬁ&If&I6IijNéi i éaeIJAéié, aj £9Tf

numpy @ladlUaAC i; NaeCiijNi; 23R faz8aiEay A aytizNe £ ZaL e TremGezaRUAL Ty AdytczSedDAN Uz Tic:

>>> 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)1,




dtype=[

>>>
(1,

>>>
(6,

>>>

( \}
records[0]
2.3,
records[1]
7.8,

£f0',

4.5)

9.0)

'<idvy,

("f1', '<£8"), ('f2', '<f8")1])

aeIJAaROaeRRayAngi’iJNa@CaedU aj i aeIJAe@Aaanusg§egZDanGazua3a1] aljR(a@CaZ(,gL Gaealj allele
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djaé1IAee AeizaRUANEAR 14{N48 Uzl Ue AEARFARY 6T£2614; TéZEARL¢ZDad meiCiizNe£Z 41tz dijaijR
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struct aelaaIUaRrecnngeeIegljUgaA/e

aeIeealgd zayAaylgzDaeLRayAg§zaLUad’ 78,74

¢iAaGH#ZO=L A=lIL ¢§2adN¢ZDazNe£ZaLicZD e Tiembcr
gZDgC ¢ZDEZEARLiijZ

(3.5, 4.0), (2.5, 1.5) 1,
(5.1, 3.0), (0.5, 7.5), (0.8, 9.0) 1,
(1.2, 0.5), (4.6, 9.2) 1,

____________________________________ +
Description |
=———————————————————————————————————
20G420828¢3AT1JL0x123411JNAFReATT1 L’
____________________________________ +
x ¢ZDeIJA&YRAAijiijLAFRCAFIijL’
____________________________________ +
v cZDeIJA&YRAA1IJT1iJLAFRCArTIiIL’
____________________________________ +
x ¢ZDeIJA&d’ §&Aij1ijLaAY¥ReArTIiIL’
____________________________________ +
y ¢ZDeIJAAd’ §8AijiijLAYRCAFIijL’
____________________________________ +
AYL’ 558 ¢eTréGRI1jJLATReAFIL L’
____________________________________ +




fo——— e e +

| Byte | Type | Description |
f======4======== f==================c==—c=—c=—oooooooo—oo—oaay

| 0 | int |  &67&;TéT£d%eiijlNamUerCiijL’ B
= |

fo— fom e +

| 4—N | Points | (X,Y) aiResGiijNazéetdcCzaeTrealcd’ .
< |

o fo— e +
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import struct
import itertools

def write_polys(filename, polys):
# Determine bounding box
flattened = list (itertools.chain(*xpolys))

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) x struct.calcsize('<dd")
f.write(struct.pack('<i', size + 4))
for pt in poly:
f.write(struct.pack('<dd', x*pt))

AFEx Trem6eiziRUaZdxiécZD2UtiaAZiijNaR 28301 ¢ TIaG 2 TF struct . unpack ()
1ijN4zEcAAd; LeZyijijiijNa§zelInarse Yiayt.é16AEZe Smi; 11cZDE AE47RAACaeCayNiijZ

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(l6))
poly.append (pt)
polys.append (poly)
return polys




|
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import struct

class StructField:

rr

Descriptor representing a simple structure field

rr

def _ init_ (self, format, offset):

self.format = format
self.offset = offset
def _ get_ (self, instance, cls):

if instance is None:
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)

2 \

e£76GNal Siziid; ] £gT1azanAaylaeRRe£féZlaeIeealgd’ 2eerRaylgz§eedDaereoleNaerRaylaeRRe;EféZf \
amY 4CIaI laEEeCIQZDaEEaIY(;lJ SaEsaylaACaIJ [ __get_ () eeUzaE§Tayl11JNs truct.
unpack_from() 4G eTreéicTlzidizOcijSaE iymescaNEay AaytaAijiiNcUAROzi7Eéciad UeZDal Bl

Structure gszarsaeYr'eiyAayla§zgaAgszujNaeOeaRUaerLCaeTraeléiéiﬁélYaClaU [AEE&CIcZDAEEA
StructField ®RRe£iaZl4;£¢TIAAC 2£76GNi; £¢TIAZE memoryview ()
iijNelSaznaijZallaROéIcefeczEe 630 3¢46Ca Yic Tleldaz38 YZcZDaAC

ajecTleeZaytazecaAiijNa; acOraliarseC a6 ZazL iy AayténY asCatiacZDezSedDarzesaxisealcd ZiyEEll

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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>>> 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

>>>

€7yt Ll edciijNaymeeGeeZopme UzijReE Ve Y felL iy Ad7Z¢CeiizzcZDale UzaACé UAELiij!
aj EaeYre£Zay1azcgaAe£YaeYraeIJ L gCZéGCeC£113 Ne£YeIJAeeAa i £<;TleAEaeNGa623(,Lad’ ZéiTangZDng«
StructFieldiijNeNGi6ZaARcgzéGRemL)IAC dRead UiijNe£TaZdcZDezSedl)¢szaR Nz AlicabaddiyA:
4774 TeUlGaAZaRIee A 36 AGALIi7EACRe£Z2a0aE U] Z¢ZD¢$246 7471 11jNi a7 Terée ACeZSayNi; £¢
SECcszellL ay AdyitcL ze Agarse Y a6CeCad §eci¢TieidaanaBERGyad Zi; 04sCeZDasdcOtczEeE CiijNizO
ayNéicel Seidiy, ayti; NamRiijNi; £ TIAECcszcimi, 62 Tz6 AdayNelSizicZD Structure
¢$7iijZ

class StructureMeta (type) :

rr

Metaclass that automatically creates StructField descriptors
def _ init_ (self, clsname, bases, clsdict):
fields = getattr(self, '_fields_', [1)
byte_order = "'
offset = 0
for format, fieldname in fields:
if format.startswith(('<','>"',"!"'","'Q@")):
byte_order = format[0]
format = format[1l:]
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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class PolyHeader (Structure) :
_fields_ = [
('<i', 'file_code'"),
'd', 'min_x"),
'd', 'min_y'),

(

(

('d"'", 'max_x"),
('d', 'max_y'),
(

i', '"num_polys')

emcaeCiiel Ae gAu]Ne£ZaeauaEZéfégéAalTad’ ZaZEaACaeLSaznaauzaLagZDgszanzaa§T

from_file () e8I el SiznalllaymeITAse Ac§EéASizzi; Te TramécZDad §aiRaSNczSedDeZDeCEAELN:

>>> 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

>>>

ayAeUei; aaleagNa ‘ £9TlazEaECgsquNa [48FSaR Fiz&e6l 46CaRY 4, Uzt akaeZ7eC;aACH; NaeCiijNa
ayNeéicae YrarzalméicaECcszcZDiy AiytaiRcZDa T7e£7iijNeRRé,; ZazEay Adjte UrcZDe; EALI @ RRe£1Z:

class NestedStruct:

rrr

Descriptor representing a nested structure

rr

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_
—size]

result = self.struct_type(data)




# Save resulting structure back on instance to avoid
# further recomputation of this step

setattr (instance, self.name, result)

return result

class StructureMeta (type) :

rrr

Metaclass that automatically creates StructField descriptors
P
def _ init__ (self, clsname, bases, clsdict):
fields = getattr(self, '_fields_', [1)
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(('<','>"',"!"',"@")):
byte_order = format[O0]
format = format[1l:]
format = byte_order + format
setattr(self, fieldname, StructField(format, |
—~offset))
offset += struct.calcsize (format)
setattr(self, 'struct_size', offset)

allle£Z=btizécaAnymiijNNe st edSt ruct @RRefiaZiecnc TleidaRaaE4iRead Uiy AaytacZazL alllze§
46CEAZe£GAEA08agNAEE MY ¢ijSAEse£ZeaNALGeL G Smi; 1TaRO46d4; NaNUczZ46Z¢ZD¢zSdDeszadN
el AizéefZcsmal GeL GaeSmi; 1) aymiijZaij TaR Sazzi; TeZDéciad UcZDAEE amY id’ maltia ACcZy AR miijN&GC
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class Point (Structure) :
_fields_ = [
('<d', 'x"),
(rd', 'y

class PolyHeader (Structure):
_fields_ = |
('<i', '"file_code"),
(Point, 'min'), # nested struct
(Point, 'max'), # nested struct
("1', 'num_polys')

dzd 4772 CLeGlcZD2 YiijNasCiz§eCiaNL cEgécDaell§cZDemtay yandi; 1iijNeLSiz1ia6d6ZE e Smi; 1]



>>> £ = open('polys.bin', 'rb')

>>> phead = PolyHeader.from_ file(f)
>>> phead.file_code == 0x1234

True

>>> phead.min # Nested structure
<__main__.Point object at 0x1006a48d0>
>>> phead.min.x

0.5

>>> phead.min.y

0.5

>>> phead.max.x

7.0

>>> phead.max.y

9.2

>>> phead.num_polys

3

>>>

ALFcZ AL miyzeméiijNay Adytad DeREAGZETLe64 | TeZDeaEediiinsczRAEZA48;47EaACH Exe Y faeCad]
efTaeCiijNad Z&; 74;¢eUGizGaNEARAARY ¢ T£cZDECIALEIAC
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class SizedRecord:
def _ init_ (self, bytedata):
self._buffer = memoryview (bytedata)

@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+size]
yield code (data)

0 0wvo

géZaeijaegI SizedRecord.from_file () aeYrayAaylaueaEouNngaaIeaanyAaylzeUGaZuaylerza
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>>> f = open('polys.bin', 'rb')
>>> phead = PolyHeader.from_ file(f)
>>> phead.num_polys

>>> polydata = [ SizedRecord.from_file(f, '<i')
ce for n in range (phead.num_polys) ]
>>> polydata
[<_main__ .SizedRecord object at 0x1006a4d50>,
<__main__ .SizedRecord object at 0x1006a4f50>,
<__main__ .SizedRecord object at 0x10070da90>]
>>>

é}ifazégUNaézﬁst izedRecord 56(‘1“2‘16NgZDéEEééZé;EYeeéaaaUE ééﬁégéaedﬁﬁézaeiéaAé

Structure ¢$zd;1J ayzeGSaEeaAC e£Zxa0imRARTAZE8; LeAtaet 2¢ZDa0ze gl dR 2 Trem6iijNi; NaeCiijZ

>>> for n, poly in enumerate (polydata):
print ('Polygon', n)
for p in poly.iter_as('<dd'):

print (p)

Polygon 0

(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

(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




Polygon 2
3.4 6.3
1.2 0.5
4.6 9.2
>>>

afEel A=lIL e£7477¢zSARLetiei&iijNayNeice Yiay Ayt read_polys ()
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class Point (Structure) :
_fields_ = [
('<d', 'x"),
(*d', 'v")
]

class PolyHeader (Structure) :

_fields_ = [
('<i', 'file_code'"),
(Point, 'min'"),
(P01nt 'max"'),
('

'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

e6ie6z
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StructureMeta gZDayAaylacLacoa@ZgZDaIJ ranzarsa’eYraoCa1]ZaZzaoZaerLC&TreeloeqzazRaA
az§arsaeYrert 11]Na@CaedIJ azzaeDRgZDﬁédaeAgaeNGaoZazanAaylaerLCeazazR(<ea19d 74;0; laleaEL
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class ShapeFile (Structure):
_fields_ = [ ('>i', 'file_code'), # Big endian
('20s', 'unused'),
i', 'file_length'),

(

('<i', 'version'), # Little endian
("1', 'shape_type'),
('d'", 'min_x"),
('d', 'min_y'),
('d', "max_x"),
('d', 'max_y'),
('d'", 'min_z"),
('d', 'max_z'),
('d'", 'min_m'"),
('d', "max_m'"') ]

azNaLmel SizieRRALIEGiijNmemoryview () ¢ZDij£cTIaRfizEay6aEI 2l Siziié ALAEMAEEmY ¢ ZI
& SgZSa:d]v)alYaIJ fa;NééfJgZDaafJﬁéAZﬁj Nmemor yviews alirazealiaaLaaﬁNayAaEEmYaNza§ § ayLaoZa
e£ZaylgL zaeAgzerTe(,Cacoa@ZnJNa, Eaerﬁ6CaE§ee§ngDa3YraEEalYé gEaZC ayanZ6éAZaerLCzeTrgzDgA
a@CzedIJ ajaal) layAaylaerLCalUgn@ayszeLUaerLCaeTrgzDayLzeL’ géaNaLGgL’ GzeSla‘ LiijNi; aeAZayya
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http://pandas.pydata.org/
https://data.cityofchicago.org/Service-Requests/311-Service-Requests-Rodent-Baiting/97t6-zrhs

>>> 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, 0 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(1ll), object (9)

>>> # Investigate range of values 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
>>>

>>> # Group by completion date

>>> dates crew_dispatched.groupby ('Completion Date')
<pandas.core.groupby.DataFrameGroupBy object at 0x10d0a2al0>
>>> len (dates)

472
>>>
>>> # Dete
date_c
date_c
Completion
01/03/2011
01/03/2012
01/04/2011
01/04/2012
01/05/2011
01/05/2012
01/06/2011
01/06/2012
01/07/2011
01/09/2012
>>>

>>>
>>>

rmine counts on each day
ounts dates.size ()
ounts[0:10]

Date

4

125

54

38

78

100

100

58

1

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
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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

alle£Zayti; NamR iymiijNreste YicTsel A=llL aE G4z Ui;me; 4R Ca TiczD2l R¢ZDAECczDaACcDEiaR!
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import html

def make_element (name, value, *+*attrs):

keyvals = [' ="2s"" % item for item in attrs.items ()]
attr_str = ''.join (keyvals)
element = '<{namel}{attrs}>{value}</{name}>"'.format (

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>&lt;spam&gt;</p>'
make_element ('p', '<spam>"')

allie£Z6GNiijNattrse Y iy AdytaNEaR Azl A=lJL eéniijaaBses ZaeiscZDaEsé TomUaR Ca TicZDAmUAL
deCadl)d; 3£ YayNaeJZe §Raj1aG; 2 TieC;aRN2 Ute OsdRUdzze DR THEGR¢ZD4 e 6aR Ca THASNA]

def anvyargs (xargs, =*xkwargs):
print (args) # A tuple
print (kwargs) # A dict
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def a(x, xargs, y):
pass

def b(x, =*args, y, =*xkwargs):
pass
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def recv (maxsize, =, block):
'Receives a message'
pass

recv (1024, True) # TypeError
recv (1024, block=True) # Ok
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def mininum(xvalues, clip=None) :
m = min(values)
if clip is not None:
m = clip if clip > m else m
return m

minimum(l, 5, 2, -5, 10) # Returns -5
minimum (1, 5, 2, -5, 10, clip=0) # Returns 0
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msg = recv (1024, False)

deCadlleiCeTieAE fzrecvaG e Traztiyme Yid; LcE§@CLiijNéCeizUeCracZiyme Y OcZ; ¢ CéiaytFalsed
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msg = recv (1024, block=False)

dRead UiijNa; £¢T1aij7aL GaEsé TomUaR Ca Triz§1jZaf T  £¢ T+ *kwargsaRCa TreZt 48;iijNAZ a4y 2al)

>>> help (recv)
Help on function recv in module _ main_
recv (maxsize, =+, block)

Receives a message
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def add(x:int, y:int) -> int:
return x + y
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>>> help (add)

Help on function add in module _ main__ :
add(x: int, y: int) -> int
>>>

&Fjc6aijdaR fiz&4; £¢ Tlazze DR ¢§zadNcZDAaf788ac2Z4G e Tietzak desie3e (i NaeCa TramUiijNamUctie:
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>>> add.__annotations
{'y': <class 'int'>, 'return': <class 'int'>, 'x': <class 'int'>}
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>>> def myfun():
. return 1, 2, 3

>>> a, b, ¢ = myfun()
>>> a

>>> Db

>>> C




edieoz
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e£Ziytermes TelINGyEAOzeiTe; Ca8Ga AtiijNAGdéZEayE el Sizid ,£nggZDaeYreAUaRuzeIegT§aeLRayAay

= (1, 2) # With parentheses

a
a
2
>>> b =1, 2 # Without parentheses
b
2

4;SelSaznerCeTleg TaZdiay AaytaECezDeZDAG & TicZD=UGaAZ
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>>> x = myfun ()
>>> x
(1, 2
>>>

3)
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def spam(a, b=42):
print (a, Db)

spam(1l) # Ok. a=1, b=42
spam (1, 2) # Ok. a=1, b=2

deCadllézYe6d ARCa Tre Yiay AdytaRrit6eTzcZDaszaZlet TacCayAaytal UsalaA ACZEAR Le L UCAE

# Using a list as a default value
def spam(a, b=None) :
if b is None:
b =[]




deCaedl)i;aazliaymeCseRR A, ZayAdytézYedd aAijiijNeAN2 YieCsizEizEeNe TayNae§RajiézY e6d :

_no_value = object ()

def spam(a, b=_no_value):
if b is _no_value:
print ('No b value supplied')

eLSiznetNerTayNe£ZaytaG; e TriijZ

>>> spam (1)

No b value supplied

>>> spam(l, 2) # b = 2

>>> gpam(l, None) # b = None
>>>
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>>> x = 42
>>> def spam(a, b=x):
print (a, b)

>>> spam(1l)

1 42

>>> x = 23 # Has no effect
>>> spam (1)

1 42

>>>

esleDRALI; Sl SiziaeTzaRY xcZDaAijcZDeUtaAZaizé2Y e6d ARCaTraAijaziesaelL 4;aSmiijNa
aE(aiijNézYesd aRCaTrcZDAAijazTerde YiaymaRaARY ¢ZDar7e$aiijNafTagCNoneaA ATruedA AFa

¢LzaLiacZDiijNamCiyGiymee AGCRayNEIce£Ze aiaEZizE cAAiTZ

def spam(a, b=[1): # NO!

deCadlli;aeE 7471 4AZ57FiijN&; Séz Y esd aAijalliaE Gz Uallfe Uzechias 62 TzaRO4; 181 EiijZ6 AGALIAR

>>> def spam(a, b=[]):
print (b)
return b

>>> x = spam (1)




>>> x

[]

>>> x.append (99)

>>> x.append('Yow!")

>>> x

[99, 'Yow!']

>>> spam(l) # Modified 1list gets returned!
[99, 'Yow!']

>>>

ef7comezSedlazTerdiyme Yid e Csee AcZDaACHyzi7EEALAEm L7 c sme CEAEcZDARS¢T§iijN=IJAS
¢DiaaROAINAG 2 THéGNéI ¢t A §8a6CiijNAL méiécZDi; NamR afse Y ie£ Za 104 AZ¢ZDaAC
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elJL2UGaAZad gastiijZch fayNayNélce£ZaeatcZDETZefiijZ

def spam(a, b=None) :
if not b: # NO! Use 'b is None' instead
b =[]

e£7:471 8EZ¢7DéU66¢Y allTaz04t c6aNonedAijcadadde Y iecha; Se LR FalseiijN
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iZaemd iijNayEEélécZDizecaAdijZeffarBay AazZaEiazUe; SAEEHZ§4; SeLRe YizsazllL e, SAEEAACRITaeC

>>> sgspam(1l) # OK

>>> xXx =

>>> spam(l, 0) # Silent error. 0 ignored

r

(1
[]
>>> spam(l, x) # Silent error. x value overwritten by default
(1
(1

>>> gpam(l, '') # Silent error.

>>>

ignored
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&£76GNafz object () ¢ZDij £nggIJ NayEaOzelJL ngaylad’ tayyegAaACobject
aeerythonayleeL’ A=lIL gsngDa§zgszaAC 4jaaRf4z881. 7877 object
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aj aaeégayz sort ( aeSla i aLZazzayAayla(JLg §ngDaZdéfCaG‘ & TriijN4; EaRLaylzeC§ng
def 40z3EZay AidytamTeaNaG 2 TiiijN eANa Y ajNaJZéAZe£ Ge §RiylaL iemieUzaijRi4z8AEEe AT UZ4i
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4;SayAizZaGiaTra; LesAamTiijNazEdzEAR e Y feGaco Uiy Adyleale, ijR¢ZDaAIj¢ZD2 UGa A ZiijNAis

>>> add = lambda x, y: X + Yy
>>> add (2, 3)

5

>>> add('hello', 'world')
'helloworld!'

>>>

&£76GNi; £¢TicZDlambdagale; ; 4ijReG§aTNEICcZDae TLedl T2 Y iy AeiicZDiijZ

>>> def add(x, vy):
return x + y

>>> add (2, 3)

5
>>>
lambdagale; ; 4ijRAEyadN¢ZDia; £¢ Tl zeZiz Y fe0Sa7R el Uz TrembreducecmliijZ
>>> names = ['David Beazley', 'Brian Jones',
c 'Raymond Hettinger', 'Ned Batchelder']
>>> sorted(names, key=lambda name: name.split () [-1].lower ())
['Ned Batchelder', 'David Beazley', 'Raymond Hettinger', 'Brian,,
—~Jones']
>>>
e6iedz
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AELcIINayNayNéicazeciAcZDeTLedlliijZ

>> x = 10

>>> a = lambda y: x + y
>>> x = 20

>>> b = lambda y: x + y
>>>

cOralli=L.S6U6H;1iijNa(10)aSNb(10)e£ TaZdcZDezSed e Y fizAdzLiij§aeCadl)i;406d dy7czSedl e Y

>>> a(10)
30

>>> b (10)
30

>>>

alJ le£RequengZSa6ZaA1] il] NeANayleeYraoZazL zeUuarsngaoZuJNe£Zeu§aG, aeTrgZDezYéde’ aA1J 4RCa
47semd 1ijNALJ lengTle£Zayﬂambdaealec6 aij RgZDanl’ié’lAZnJ Nx¢ZDAaAije Yl geaNaangZDaAlj aACiH !

>>> x = 15
>>> a (10)
25

>>>

x =
>>> a (10
13

>>>

deCadl)d; ieCsed! @ §RayIANLARMAG; @ TFAI36Z47L 2 UtiarsemTeOaLra AljiijNaR fiz8aFEECEaytaRC

>>> = 10
= lambda y, x=x: x t+ Yy
= 20
= lambda y, x=x: x + Yy

(10)

>>>
>>>
>>>

OO X O X

>>>
20
>>> b (10)
30

>>>
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811e£76GNALUAGz2i8cZDEU66¢Y @Y fe Uke L N&; Lasze ¥ SchicZDETZetiijNaJL 477 Uke L NARK
efTaeCiijNeAZe£Gallay Aayta, icOre LULUsale Olarijiymal Zazzay AdyHambdagale; ; 4ijRAL UzaliijNaz:

>>> funcs = [lambda x: x+n for n in range(5)]
>>> for f in funcs:
. print (£(0))
4
4
4
4
4
>>>

4iEeYa6déZEaTLedlTe Yie£R2aN2 Y incZDaAijiyzecmizécZD2ITAaROE A 413 AijaACcOrall = LS:

>>> funcs = [lambda x, n=n: x+n for n in range (5)]
>>> for f in funcs:
. print (£(0))
0
1
2
3
4
>>>

6AZ2£GiH£¢TIAG @ TrézYe6d 3AijAR Ca Tr4;¢4ijRiijNlambdadG e TraIN 462471 2 UtiarseC¢zS a6 Z4LK
7.8 aGRarSaRrerCeTiarzesacZDaRCaTraylaeTF
eUsecY

djaelJl ayAay1ecnaEuazUpyth0nazcgaAa‘ £§TIQZDcallableﬁfiééa113NaRreC, &Yy AdjtaZzaeiCaG T
4B Y a6CcZDARCaTHad 1ad ZazEiijNafije Gt efCe Tl UdaGzéTZaAC

égcaEsaUzaeal
deCadllélTAee AGGRAIS2§RiATIAG] aeTrgaaRCaeTréinaeTnijNa [AAR{A784; £g’ﬁ

functools.partial ( ) dACpartial () aG; i zeIraEAeoya, agzZayAayleeLUad’ZaylaRCzeTreoGg [6877
ayzazEeijTed zeyEeZiijNaAGes, 4jdelIL ayNeIéé£ZaeaugZDaG (2 THiljZ

def spam(a, b, c, d):
print (a, b, c, d)

¢OralllelSizni £¢Tl partial () 4G eTrelddZza6Z2§Ri47ZaRCTHAIjiijZ



>>> from functools import partial

>>> sl = partial(spam, 1) # a = 1

>>> sl(2, 3, 4)

123 4

>>> sl(4, 5, 6)

1456

>>> s2 = partial (spam, d=42) # d = 42
>>> s2(1, 2, 3)

1 2 3 42

>>> s2(4, 5, 5)

4 5 5 42

>>> g3 = partial (spam, 1, 2, d=42) # a =1, b =2, d = 42
>>> s3(3)

1 2 3 42

>>> s3(4)

1 2 4 42

>>> s53(5)

1 25 42

>>>

aRf4z8cIINAGY partial () 4Z7a6Z=§RizZaRCaTiaziie£ TaZdiy Aiyte UicZDcallablearzesaaACe£Z:
¢DiiaROG§ 17N matsczRetNaAIe£GcZDAR Ca TrAR Laztietei&iijN2lJAAROAIE=L Azl AR Ca Triijaé A

e6ie6z

000 V.

elJieL.CeeAR gééE§gZDeU6ééY&Yfé6l’ 40821 ymaEijaczcZDizécaAARAz& 4y Ataands; 1JaACiyNéI
gnnayAaylab NalRaeanJ NaAGes; 4jalll ayAaylnggZD aLUealaeIééand’ #(x,y)aiR24GaEC¢zDaAC

v\ 2z

4j4aRfaz84; £¢ TIayNeiccZDAG; aeTraeIeeoaganyd’ gCZeizNeUt ¢ZDetlceziijZ

points = [ (1, 2), (3, 4), (5, 6), (7, 8) 1]

import math
def distance(pl, p2):
x1l, yl = pl
X2, y2 = p2
return math.hypot (x2 - x1, y2 - yl)

gOraIJ laAGeoba i aang.azeee§Raylngayza§ngquNeeazeelongaSNa§ZngaZNeUt gZDeng@zaeIeanSa
aLUeanZD sort () eeUzae§TaeOeaRUayAaylaE§eT6aanRCaeTreeIeeGlaoZazL zzeOSazReAze(, SIIJN
aj EaeYréi(’SCaRleC‘ aaOeaRUayAaylalTaylaRC&TrgZDaG i aeTr(dlstance()abLaaYO&YGaeYr%ingn@aRLaeIaazu
¢OrallTel SiznaRriz66AZ£GH £¢Tl partial () ®idegcaEse£ZaytéU66¢YiijZ

>>> pt = (4, 3)

>>> points.sort (key=partial (distance,pt))
>>> points

[((3, 4), (1, 2), (5, 6), (7, 8)]

>>>




@7t €74y AemiijNpartial () éAZagyecrcTielss, cerCabaa Uaz$aG e Tral Adj£¢TicZDaZderCa

a(JNa@CnJNayNeIcaaYrayAaeo;azcgaAana| £9Tl multiprocessing

70

aaIealjCaaleéoaganyAaylngaedU aAijiijN cDGaROEZaya Aljecniij aeAngZayAaylzeOeaRUayAaylresultaz

def output_result (result, log=None) :
if log is not None:
log.debug ('Got: ', result)

# A sample function
def add(x, vy):
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 = Pool()

p.apply_async(add, (3, 4), callback=partial (output_result,
—~log=loqg))

p.close()
p.Jjoin()
4;S¢zZ apply_async () ®RRi; Za7iCaG; 2 Tre UtiijNeAZe£Gi; £¢ T1

partial () #ijaéASéciadU¢ZD logging aRCaTraAC #AN multiprocessing
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elaaiUesr é6CaRYa¢UaGLaozaeYSaAC ayNeIceeYréiylgfiAalIgZDechoaeIJlaLaaZlnjZ

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 ()

ayme£Giij NaAGéES(J d aaaC§gZZEChoHandleréédaLaayAaylaRrazeaeOééRUaEuateElg 166AL éaz¢ZD
__init__ zeUzaaﬂ“aACaarTa@CnJZ

class EchoHandler (StreamRequestHandler) :
# ack is 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__ (xargs, xxkwargs)

def handle (self):
for line in self.rfile:
self.wfile.write(self.ack + line)

e£7:471a£62T2aRO1ijN=lSaznarsaymélTAse Az Y 4ijRAIFAIIITCPServercsziymaetzat 350 mcijAd7EaAl
djEx Yfi;1Emenae£ReaNcINazZRARO | Zek é¢sziijijayNélccZDETZerffiijZ

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

'
—

aLicIINetheieas;aCRA, L7 ifGemiet Zayté TZeffiijNéZd a7 Eif 62Tz
socketserver eladlUxzRaicciAel UeAE £¢Tle§R17288Ge Al¢ZDa UzwsTizNad UGAC
djBx YfiijNaeCadlJai£cTl partial () &fseCidLejzal;¢ZDeptiEsaATAAT 7246 kija¢AS
ack aRCzeTrgZDaAlj eeIéfiLIagNaNUalgaRruJNa@CayNuJZ

from functools import partial
serv = TCPServer (('', 15000), partial (EchoHandler, ack=b'RECEIVED:
"))

serv.serve_forever ()

alie£Zayti NamRaymiijN__init__ () 2 UzasTiymeZDack-

aRCaeTfaéfaeYOzeUzaljRgIJ NayLaOzacLzEIJ C eucujNaEuaodars&YracraeYOackayzayAaylaljzaLuaE§eToal
aEsiazOaijzal GaEs¢ T6amUaRCaTiéUsécY el.Saznalli7. 2arRek.Cal SiznatsczResies76£ GizEiijNefze AEAF

8, LadZeUtGaAZ partial () &C;a6dcOicZDeTLadliijNlambdadale; ; 4ijRiz§eC;a6dcOraAC i TeC

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 xargs, =**kwargs: EchoHandler (xargs, ack=b'RECEIVED:'
— x*xkwargs))

e£ZaeauaEZaz§eC i aongraRNaeaugZDaeTLaedIJ 11]Nayle£GgZyaerTeANausa1]ZaeYcabUaerTecCe(v}é C
e£ZzeUuaAZa‘£ng partial () aRfazéxZt abiacZt egCeZDeale;  djacZDeDRAZ (c2Z2§Ri7ZARCaTréch
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djdelLayAayiéZd _ init_ () @UzesTad UsRKGZazL a7EayAayteUzesTeZDeszaACay747EcGA
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from urllib.request import urlopen

class UrlTemplate:
def _ _init__ (self, template):
self.template = template

def open(self, =x*kwargs):
return urlopen(self.template.format_map (kwargs))

# Example 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"))

e£ZiytcszaRfiz8enay AdyteZt c6 AMT¢ZDAG e TieltizéeZ£iijZ

def urltemplate (template) :
def opener (xxkwargs) :
return urlopen (template.format_map (kwargs))
return opener

# Example 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"))

e6ie6z
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def apply_async (func, args, =*, callback):
# Compute the result
result = func(xargs)

# Invoke the callback with the result
callback (result)

46d6ZEayEiijNe£Z6iz¢cAAIRTAZEAAZ 774 TeZt é1Y ¢23cZDad DeREiijNaNEzNic7£cINGA Ae£Zc]
&LSaznazE47EARIEIJAee AdEses1aZderCAG e TrcZDerCeTIAACHyNEIce Yay AdytaijTed e AOzdtd; £¢ Tl

>>> def print_result (result):
print ('Got:', result)

>>> def add(x, vy):
return x + vy

>>> apply_async(add, (2, 3), callback=print_result)

Got: 5

>>> apply_async(add, ('hello', 'world'), callback=print_result)
Got: helloworld

>>>

eeﬂze]ﬁliair print_result () &G;j eeTrazEazEaRlaeOeaRUayAaylaRCzeTr result
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result ¢ZD=UtiaAZa7RALUARGALA11ijZ

class ResultHandler:

def _ init__ (self):
self.sequence = 0

def handler (self, result):
self.sequence += 1
print ("[{}] Got: {}'.format (self.sequence, result))

difcTleeZayicszcZDeUtaA ZiijN4; 38ELALZ4az74y AdyitcszcZDaddi; NiijNeDGaROc TI1a6CeZD
handler () ¢zS46ZxUzesTei8aAZiy737derCAG; 2 TiiijZ



>>> r = ResultHandler ()

>>> apply_async(add, (2, 3), callback=r.handler)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=r.handler)
[2] Got: helloworld

>>>

cniazNcgme Uz4ijRiijNi; ayzcszeZDaZ€478i1jNaR fizéi; £¢ Tlay Ady e UmANExmTe Otk iz A AdAijiij!

def make_ handler () :
sequence = 0
def handler (result):
nonlocal sequence
sequence += 1
print ('[{}] Got: {}'.format (sequence, result))
return handler

ayNéice Yid £¢TIeUmdNE2 UzaijRcZDiay Adyti; NamRiijZ

>>> handler = make_handler ()

>>> apply_async(add, (2, 3), callback=handler)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=handler)
[2] Got: helloworld

>>>

e£Y 2l Read Uy AdjteZt énYczgcZDeUzaesTiijNaRfiz84; £¢ TIamR cIN2[2a6Ne L RARNaiicZDaz)

def make_handler () :
sequence = 0
while True:
result = yield
sequence += 1
print ("[{}] Got: {}'.format (sequence, result))

47470 3mR cINiijNi; 361JAe Ad; £¢TIA6CcZD send () @UzesTi;DayzaZaeiCaG; e TiijNaeCayNaeL A

>>> handler = make_handler ()

>>> next (handler) # Advance to the yield

>>> gpply_async(add, (2, 3), callback=handler.send)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=handler.send)
[2] Got: helloworld

>>>

eoiedz
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6CeajaarsaLEéaza0zegeaEsaeCi; TatiamY aSNz Acad meZyaEscZDek iz AAifaxe Afi7EAAC
eG§arSaeIJ LCaydc glayze@Aanzalj RaeIeaelTeOuaSNa;EIalYgLfiaeAAa;EaeeArujNa, 4aRfaz&all layAaylar

ayd c gleeUzalj RgZyaerTuJ NeUlaNEzeLeryaeYrant aLae, zeGRgz gaSNeGigDuayAgCZ'ﬁJNaZaayzaoCazna

46Cazie£YeC; eGlaLleelTeOuzeL’ A=lJL i £9T1aLrgZDaRYeGRaACaZazeld iijNi; 3 U3 1A0ze NEA£
aeCedlli;£cTI6UmaNEIijNi; 61 Ace ArsieDRar26CeazZaRfif 62 T7aRY 6GR¢Z D Smi; 1JaACAII ik

nonlocal adzeYOermaRé¢TleitaNGed 72084y NaiécZDaRY 6GRiijZalaZdeiCaG e Traymecnaf e T7a
eANa‘ £gT1ayAaylalelNaeIea iJ ayzayAaylaZderCaG‘ aeTfé’lféant elJl éﬁéaiEnj NaoCeu§eUlaNEanz(

®§R¢ gleeDRazL’ ayLeeIéé(iénJNaoCaeYc a(,Uant aLég6Aaet AnjNaZaayzeeAzaEsarsayAaylaG (e TreANAaGEEA

azuayTuJNa i aaRrazea(,LeGlgTngDa£6eeTzaRYeGReANeeUééIJAaOza. £ng nonlocal

acteYOIAC e£Z¢ glanzalj RaTréyAglj ZngarsaeYrgZyarzaanEl’jazUPythonaeLAeeIJ féANelAaeLUéfSyaerTe

dRead Ue£ Y=l ayAazZaerTebCeZbaeGCgZDeClaLEnJNaerTa@Ca‘ £ngazNaL’ léIJAe@AéngTl

next () iijNasdéZ B4 £cTleUtie £ Zaytemsétd 3y Lacze Y Seénag YesraAC

aticGaseCeomd iijNimRcINe£ Y eIl 4B a2 UcTIad DiijNerTaeCi; iy ziy AsjtaEE ATAZderCAG @ TcZD4as:
deCadllijaizEizEaREITA e AczZaZderCaG e THiijaé ASéciad UcZDAaAijcZDerliijNe£ Y el dy Acomi

partial () ¢ZDaUz3ijRiz8§3; LellL ¢ TIaAC alllesaelTL d;£cTI partial ()

¢ZDaUiaAZiijNi; 1R CiczRayy ¢ ITNALIyNEice£ Zc smii £¢ Tilambdagale; ; 4ijR¢ZDAd me i CiizEciAiiZ

>>> apply_async(add, (2, 3), callback=lambda r: handler(r, seq))
[1] Got: 5
>>>

aRfi78 RC ACT. SQfReLCgZDaGaaylgd’ zacNuJNaeTZa‘éﬁ@Ca‘Ta,;Eng partial ()
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def apply_async (func, args, =*, callback):
# Compute the result
result = func(xargs)

# Invoke the callback with the result
callback (result)

aneayNaeIéééSl’ eL.Sazicll NayAayNayNeIchDazcgaAuJNaoCaNEaRﬁaianAayl
Async ¢§2aSNijA4yt inlined_async ecEeeraZluJZ



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 (xargs) :
f = func(xargs)
result_queue = Queue ()
result_qgueue.put (None)
while True:
result = result_gueue.get ()
try:
a = f.send(result)
apply_async(a.func, a.args, callback=result_gueue.
—put)
except Stoplteration:
break
return wrapper

e£74yd dytizeciAcL GaGtaEARGYH 44 £¢ Tl yie1d ermaREAEEATAZderCamsétd aACaiTaeCiijZ

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))
print (r)

print ('Goodbye')

aeCaedllajaerCeTl test () iijNi;HiijZa, UalicsziijijaeCayNeZDe SaGriijZ
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aj SeoagoUeGlaRranouNaZderCaG‘ aeTrecr’lengTlaeIegzggzlad DgREngaedIJ aAC apply_async ()
4G & TrijTed 7i7EeL geaNaZderCeZDasdéZE6Aze; SiijN aFj¢6ai6déZEaCEAE i ymadCaRfeCiijZaZt 4L

é6agoUgZDzeZCaAIJ ayOeGIaRraeAIéﬁféﬁ§gT§ aeLRaZlaG‘ zeTrgZDzeL’ géaNztlaadNaylerNeANaRLaA

ARG SaeIeeoquNy ield aeSla i auZa i £ayAaylgT§a3LRaZIaG jeTraz ggT§ayAaylaA1J aztieZCaAlJaAC
aaOeayNaaIééngTlgT§aeLRaZngD __next__ () zL0 send ()

eUzesTARLiijZe6l 46Ciz0=ZCaAllad Dezgcrmel géaNﬁAC

aeazaeloe£2ayleeAiéﬁflij Ne£2ayAarReLCgZIv)aeaya£C§féaIJ i inline_async ()
ecEeeraZlaG‘ zeTraylazEaAC aE§eTongarseeYr11JNecEééféiZlalj ZeARaelééAlaOEgT§aeLRaZlaG i &':Trg:ZDa
yield emaRé&iij NaerRayAeenaayAaylaAC ayzazEe£ZaeauaA211JNaLZaljAéigNgZD&UﬁaAZaLZazzazanAa
result eY§aLUé’liﬁﬁRSeGNeIcaeTbaEeayAayl None aA1J aAC
gDuaROaljAagNayAayla(,lgOraeSIa i 11]NazOeY§ aLUaylaRUanngzedIJ aAlJ éiﬁéiRSeAAgngT§a3LRaZh
yield emaRé&iijN alJ le£ZeGNayAay1 Async gZDaodabNééﬁaaOeaRUaLraACgDuaROacigOraljAagNaecAa
apply_async () 3AC ¢DeANiijNe£ZiytesacsUelIL dyteJAefaaijCéCIALE= Y a6Caztiesae I 4;£cTld
put () aefjieeﬂeeiéﬁZdéfééAé

e£Z72UtaAZiijNe YieUtaAZefeczEegeéGLAYNALIAZ TARS¢ T8 a7 Eaz Azl a7 EaACiayza; tcOfciNamses
get () 2 Smijl aAC a@CaedIJ & TremoimY allfii] NafiéayAaoZaeYr put ()
aZdéfCalYaaT(,gZDngeedIJ aACa@CgedIJ ®SazelJl ee'[raelonjNeCcazLaELeeZCaAIJ eeSla i ﬁiﬁglL 4;EczSa
e£ZaylaEua, SeeAanéﬁéidegOreeYrgTs apply_async () 4G | aeTrzeIééiE§aOZgZDaAC
aeCadlli; aaymeZyifadijZellL e£Z4z1.c8da8GeZDiazNaCEiijNi; 1aRf4z84; £¢T1
multiprocessing 47S=igerTayAayNiijN AlJiamTeNiicZDe£ZciNiymeL: 3eaNaijCamdesacsUsze Smi; 1IiijN

if  name_ == '_ main_ ':
import multiprocessing
pool = multiprocessing.Pool ()

apply_async = pool.apply_async

# Run the test function
test ()

46aéZBayhi; 3iijZaR ScOrE ZaytclI§cZDarse Y fe£ ZaaticZDiijNi; Ee Y ite A2 §Eé GLayExsZaEhi; ScZ]
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eerTa@CuJNaIJI contextlib ayngD @contextmanager
eCB6saZlA £ TIazEay Aaytizd azzet 28gécZDet AdugiijN EAZeL£GayAayt yield
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def sample() :

n =20

# Closure function

def func():

print ('n=", n)

# Accessor methods for n
def get_n():
return n

def set_n(value):
nonlocal n
n = value

# Attach as function attributes
func.get_n = get_n

func.set_n = set_n

return func

ayNélcae Yia£¢TicZDa; NamR:

>>> f = sample ()
>>> f ()

n= 0

>>> f.set_n(10)
>>> f ()

n= 10

>>> f.get_n()

10

>>>
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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 special methods
def  len_ (self):
return self. dict_ ['__len_ "1()

# Example use
def Stack():
items = []
def push(item):
items.append (item)

def pop():
return items.pop ()

def _ len_ ():
return len (items)

return ClosurelInstance ()

ayNélce Yy Aaytazd a7SaijRiijZefleideijTed 286Ce Y aeCi; TaksH; IcZDiijZ

>>> s = Stack ()
>>> s
<__main__.Closurelnstance object at 0x10069edl10>

>>> s.push (10)

>>> s.push (20)

>>> s.push ('Hello")
>>> len (s)

3

>>> s.pop ()

'Hello'

>>> s.pop ()

20

>>> s.pop ()
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>>>

el ei¢cZDa YiiijNe£ZaytizéciAe£ReaNethz&iijZaei Ty AdyleZ66 AZ¢ZD¢s256 747 e Adfia; Lad

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)

deCrdllefZaa0aAZiijNi; 44128, UALi¢sziijijaeCayNeZDezS=dlliijZ

>>> from timeit import timeit

>>> # Test involving closures

>>> s = Stack()

>>> timeit ('s.push(l);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

>>>
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__ str__ () SN __repr__ () ®@UzesTaACi;NaeCiijZ
class Pair:
def _ init_ (self, x, y):
self.x = x
self.y =y
def _ repr (self):
return 'Pair ({0O.x!r}, {O.y!r})'.format (self)
def _ str_ (self):
return ' ({0O.x!s}, {0.y!s})'.format (self)

__repr__ () zeUzze§Te£TaZdayAaylé’l6da6NgZDazcgaAealg:d za‘caljRuJNeAZayyngzeieeGIeeUrzedE
4EEc;6¢ZD repr () aG‘zﬁ'[re;ETaZdez.EZaylalUgncayquNeu§eeLSazna‘£9Tlazd azSaljRégééGLaZIz’eYng Z
__str__ () anzaagTarandabNe‘neelcayzayAaylalUgn@aysu]Na‘£9Tl str() L0
print ( aG‘ae'[raljZe(JSane;EZaylalUgn@aysaACaerTaeCnJZ
>>> p = Pair (3, 4)
>>> p
Pair (3, 4) # _ _repr__ () output
>>> print (p)

(3, 4) # __str__ () output
>>>
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>>> p

= Pair (3,
>>> print ('p is
p is Pair (3, 4)
>>> print ('p is
p is (3, 4)

>>>

4)
{O!r}'".format (p))

{0} '".format (p))
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__repr__ () ¢T8elLR¢ZD2UG=iamUciiciyseiGAGEAAZaesTa Y félTASe ASI
eval (repr (x)) == x iyzclI§3AC seCadllacdaliymeC e Zaa0imRAAZITjNAZ Teréal.Zaz 74y AdytaellL
< &SN > eNnetizelsaACziTaeCiijZ
>>> £ = open('file.dat')
>>> f

<_io.TextIOWrapper name='file.dat' mode='r' encoding='UTF-8'>
>>>

deCaedl] _ str_ () @®SaelJLecrasZazLiijNéCeazlarsiijZza£cTl _ repr_ ()
zldiztez£e;SaG7aAC
ayLeIchf) format () eeUzze§TgZDa,£<;Tlg;IJNayLaOza(,LaeIJL’euquNaeaijainaNUazcg:aA

{0.x} afiéiiTgZDaergﬁﬁlaylaRCaeTrgZDxasdmAgaAC iZizemd 11JNaIJ1ayNeIchDaG,zeTrayanNandeZ}
self ®lJnezniijZ

def _ repr_ (self):
return 'Pair ({O.x!r}, {O.y!r})'.format (self)
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def _ repr_ (self):
return 'Pair ( , )" % (self.x, self.y)
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_ format__ () ®UzasTaACi;NaeCiijZ

_formats = {
'vmd' : '{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)

¢Oral Date ¢§2¢ZDasddi; NaRfizée TreNAzdijaijRAN Ue Smi; 1747 EiijNacCaRNayNéice£ ZadiiijZ

>>> 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"

>>>
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_ _format__ () anzae§ngZPythongZDalUgn@aysaeaij aij RaNUaL§eC i aeRRa(JZazanAayleSl’ imRAA
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i; NaeCiijNaRCeACayNéiéziseGt datet ime @laalUdymeZDizeciAiijZ

>>> from datetime import date
>>> d = date (2012, 12, 21)
>>> format (d)

'2012-12-21"

>>> format (d, '$A, %B , Y ")

'Friday, December 21, 2012'

>>> 'The end is {: %b %Y}. Goodbye'.format (d)
'The end is 21 Dec 2012. Goodbye'

>>>
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8.3 eolarzesaeTraeNAayLayNaeGedacREamRe66


https://docs.python.org/3/library/string.html
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ayzazEedl iy A4ylarzesadkijacz with ofmaR&iijNi;aélJA2eA6dcOF _ enter_ ()
aSN__exit_ () #UzasTaAC i;NaeCiijNeACeZSaeCiayNcZDiyAdyicsziijNasCeC;iyzel Saznal. Zaz 74

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

e£Zitcsz¢ZDAaEséT6cL 2¢Czala20a6Cealed 747Ei4y Adyitc; SczlTe£daO&iijN4; Ee Y FALIagNAN UcZDa
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from functools import partial

conn = LazyConnection(('www.python.org', 80))
# Connection closed
with conn as s:

# conn.__enter__ () executes: connection opeéen
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: connection closed
eoiedz
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elJAGROIN__exit_ () eUzesTecnegeaRSe£ZeaNayEcRE 08 JAAC

aymcéa with éiiégéAéIUéiylaRSgT§ 'aiA'azL'ﬁjNéiyLeICQZDzeO gé’lLuzegAeC jiijZael; geaNéioNi’ij Narsgo[ojl
arNasdayLiijN__exit__ () eeUzzeﬂ"gZDgnnayL’ aylaRCzeTraNEaRnazEalj CayygszadNaAAaleayyaAlj a8
__exit__ () @UzesTeC; eGlausaE§é’1(’SZaeAan§1ﬁé’1Ll’ nge£Zay1a1JCayya£aa:Ar11JNeeLUeAEa£ i gTeaoCazuc
aeCadl] __exit_ () e£TaZd True 113NeCcazLa1] CayyauZecnaeyEgl 7iijNar$a8;aCRi#zA#ZL.6C  28aaRS¢”
with erlaReaROeIchDglNazRgz gczmal) laelcayyaeL’ géaNaAC

e£Y=IIL ﬁyAﬁyngEéLCéUfiééYéféeer LazyConnection
gszaeYraR@aEAé(Syéd’ Zayl with emaReaeIeagNana‘£nge£daneﬁAC
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with efmaR&iijN arsiijZazgcTsayAaytaijCayyazEaACiyme£Gi AR fiz8aCRayNéice£ Zaanif 6 TzayNiyEc

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
from functools import partial

conn = LazyConnection(('www.python.org', 80))
with conn as sl:
pass
with conn as s2:
pass
# sl and s2 are independent sockets
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class Date:

__slots___ = ['year', 'month', 'day']
def _ init_ (self, year, month, day):
self.year = year

self.month = month
self.day = day

4;S4;386Z47 __ slots__ aROiijNPythonaisiijZayzasdi; Naj£cTlay AcsmeZe dLact 38GScZDAEESC
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class A:
def = init_ (self):
self._internal = 0 # An internal attribute
self.public = 1 # A public attribute

def public_method(self):

rr

A public method

rr

pass

def internal method(self):
pass

PythondziiaymiijZ¢lI§cZDéY zemcalniz726£6UGAEEECIaRme3iaACH; Ex YideCadlli;d0£ 7471 AAZCr
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gszalj1JgZD11JNeelaaInggaLnaG i asIreerTa@C sys._getframe ()
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class B:
def = init__ (self):
self._ _private = 0

def _ private_method(self):
pass

def public_method(self):
pass
self._ private_method()
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class C(B):
def _ init_ (self):
super () ._ _init__ ()
self.__private = 1 # Does not override B.__private
# Does not override B.__private_method()
def _ private_method(self):
pass
£ZeGN1ijNggAa—:I]L’ ARmcBF __private aSN __private_method
SCRECmAS; i aRlayZ _C__private aSN _C__private_method
iijNe£Zaytei§cLicszBaymeZDaRmegie Y Fa6NAEijmaRNcZDIAC
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lambda_ = 2.0 # Trailing _ to avoid clash with lambda keyword
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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, wvalue):
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")

ayLe£razcgaAayla3U Layl ayngyaE§eATgZDanzae§TuJ Ne;EZayL’ aylanzeengZDaRlaerC 1a£Eéazis
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@first_name.deleter aLmeC;e¢nas6ZizLaAC
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>>> g = Person('Guido')
>>> a.first_name # Calls the getter
'Guido’
>>> g.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')
TypeError: Expected a string
>>> del a.first_name
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: can 't delete attribute
>>>

alJ laongrayAaylpropertngDeeUuaAZuJNazTasCzeTrael(’i(acCaedH elJL¢ZDefl)izmcDiélIAceAsmY &

iZAmd 11JNaIJ lgetaSNsetzEUzze§Tayl11]Na, 4] Z¢IINALarZ _first_name
asdaeAggZDeeSla, i iij Ne£Zaz§aeré’l(’ideZEaeTrael(iaﬂalYgZDaIJ teUzaAC

dRead UiijNi;2aRfeCie£ Y ii] ZerayzazAazL __init__ () ®UzesTaymes, ¢ anE
self.first_name eANayleeYr self._first_name aAC

all le£ZaylacNalRayl11JNaeLSaznaLZazzayAaylpropertngDgZogZDarseeYraIJ leo(,g i oattrlbutegZDeeUﬁaAZ
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self.first_name 11JNeG1aLlengTl setter &UzzsTiijN



e£Zayte Uzes TEGNEICi] Ze£ZeaNaRC2eTr§ZDaecAaE §&iijNaReal.Zaise YicZt 208e6£6U6
self. first_name aZEaAC

e£YeCialiaasamy allicZDgetdSNsete Uzes Ta§zcaAdyE.a6Z4zL propertyaACi; NaeCiijZ

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, wvalue):
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)

e6ie6z
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ayAaylpropertyasdaeAgaEuaodars&YrayAg§zaLUgZyaE§ngaoZanzae§TgZDeZEaRLaACa@C&dIJ aj: aa
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>>> Person.first_name. fget

<function Person.first_name at 0x1006a60e0>
>>> Person.first_name.fset

<function Person.first_name at 0x1006a6170>
>>> Person.first_name.fdel

<function Person.first name at 0x1006a62e0>
>>>

YN e [ % \z
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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, wvalue):

self._first_name = value

iymee AAEZe£Z comesae I A Ziz74; TaE iz Uéclad Ux Smi; II¢ZDpropertyaAC
éeUSELiijNasCiijZeor 4;icZDiazecaAdRY 4, Usy LeGCeCeiijNazaayTes ViijZe£ieCSéYBefze AEAAC
dEdenaiijNaSCRE YaijZeo! 4 dcZDeINaZRe£R2aN i [84RY wEcd; Lad ZaAC
wIJAaROuJ Ne£ZeeaugZDe(56é6a§iﬁzesaeel] L ayexlgizzi; i T¢ZDag;ad DAAC
cLzalnz Y14 Si; aazeaRanC§gzZan6eAZattr1buteeo£eraeuzaLéééIad’ U¢ZDad DgREéAZéLSng)aeﬁﬁéA?
;38R Fiz8AFEAGCARY 2 LRy Adytpropertye ANae UaéJA @ T2aRY 40§ 218cZDizd ciAGAC
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Propertiese£ Y YijAcsmasZazL akle A A2Sac6UattributecZDae Uzes TAAC
e£7csmcszadN¢ZDattributesaziizymiijZecnasaéZEcZDamY aCliijNe AN YalliélIAee AcZD2 UtiaAZe6acsU

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

@property
def perimeter(self):
return 2 x math.pi x self.radius

alJ le£ZeGN11] Nzl.S azneAZe;EGa‘ £ngpr0pertles11] NarEaeL AzlJL gZDé6£eraneaRéé‘ ¢aijR¢z§ ayAe;
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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

>>>

aFj¢BapropertiesaRiazéaddeOriij Y 6ZE¢ZDeijUciN2e O2aR iijNi  Ee I #7Z2 Ui AZ4; 12 £ Y e YiiijZaeC



>>> p = Person('Guido'")

>>> p.get_first_name ()
'Guido'

>>> p.set_first_name ('Larry")
>>>

e£7cimeCEAEIcZDAaG7cOré AZayye Y faZaiy7PythonizéciAecnéZEeLRAL iy Aiytad’ 3adNAa§ ZcaAdzs:
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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, wvalue):
if not isinstance(value, str):
raise TypeError ('Expected a string')
self. first name = value

# Repeated property code, but for a different name (bad!)
@property
def last _name(self):

return self._last_name

@last_name.setter
def last_name (self, wvalue):
if not isinstance(value, str):
raise TypeError ('Expected a string')
self. last name = value

éCmad mizcciA#ijZafijeGr eGCeCLaA A=Y SaG 76 TZaSNi#ySéZN¢ZDeINAZRAACAS et Al Y 1iijNé:
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super ()

class A:
def spam(self):
print ('A.spam')

class B(RP):
def spam(self):
print ('B.spam')

super () .spam() # Call parent spam/()

super () 4G 2 TicZDiayAdytayyegAcTiesTe YAl
e UzesTaymeaditicLiicszecremicadcZDALiagNaNU4zEiijZ

init

()

class A:
def _ init_ (self):
self.x = 0
class B(RP):
def = init_ (self):
super () .__init_ ()
self.y = 1

super () ¢ZDaRead UayAiaytayyesAcTlesTaGzcOrallieeEcZUPythongL zehae UzaesTcZDizEciAE§

class Proxy:
def _ init_ (self,

self._obj

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)
—setattr.
else:
setattr (self.

_obj, name, value)

# Call original ___

all fayLeIcachaAayllijN setattr__
a@CzedIJ ze§RaylasdaaAgaRlazeayNaLSg:zﬂ )alead t 113N§1f§eAZe£G
engTlaO§agNgZD setattr___
self.
super () dzmcDaRfEz8=IIL @ TLcZDatgH;11aAC

() 9213ﬁ6dg6raNEaRnayAéyléﬁlﬁlﬁzeéAae§é€1AC

super()
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46d6ZEayLiijNad’ ga6ﬁﬁfia20aU lethonaylae;Ca‘ TemCcadi; £¢T1 super ()
4G e TieZ6é Amc§8iazNcTZarSaAC 4; il e UGaA ZaijZcIINALFACRayNéices ZaatcZt e OseiCeTicLicsze

class Base:
def @ init_ (self):
print ('Base.__init__ ")

class A (Base) :
def _ init_ (self):
Base._ init_ (self)
print ('A.__init__ ")

ar; i goaarzaand’ géC1aLEazcgaAeANelAe;EZazLaAZaesaaZAazLerechlj Ni; B Yrall leZtad’ laeICgZ[
2iTaeCiijNeACeZSaeCiyNeZDxCEAELiijZ

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__ ")

é@éaadl] aj ﬁe£lviequ£Zaaog'achﬁAj:irs'eiijZéiléégéf Base.__init__ ()

eénerCeTlayd enaiijNaeCiyNeael Acd 7iijZ

>>> ¢ = C()
Base._ init_
A.__init_
Base._ _init
B. init
C.__init__
>>>

aR7eC; jayd &ﬁaefég”ﬁ Base.__init__ () wsqﬁiAﬁzLéﬁRﬁd’ DiijNi; EelJL 2 UGaAZamt ijme Y faAC
aR@ayAanzeIanNaAGeoca jaall lazcgaAaylaelcaeLRa‘ £¢T1 super ()
iijNczSedllarsa; LasNe; O4zEiijZ



class Base:
def = init_ (self):
print ('Base.__init__ ")

class A (Base) :
def _ _init__ (self):
super () .__init_ ()
print ('A.__init_ ")

class B (Base) :
def _ init_ (self):
super () ._ _init_ ()
print ('B.__init__ ")

class C(A,B):
def  init (self):
super () .__init__ () # Only one call to super() here
print ('C.__init__ ")

e£Rea,Ne£ZayleeUrgE LeD1naROiij Na‘ adij iZaRScOF=fRiyt __init__ ()
& UzaesTaRkiij ZecnengTlayAa:naazEuJZ

>>> ¢ = C{()
Base. init
B.__init__
A.__init_
C.__init___
>>>

4y 7i7E4ijDeyEa6CeZDa0§cREiijNalLSiznélTAce AeEscCze Utie Ut 2366 GLaTNPythona Y deCid; Ta6d
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e£Z4yIMROALUealarse YiayAdylic6ASmTcZDaL A=1IL 4§7¢S72¢ZDcz£2 AgéazazRealaACi; NaeCiijZ

>>> C._ mro__

(<class '__main__ .C'>, <class '__main__ .A'>, <class '_ _main__.B'>,
<class '__main__ .Base'>, <class 'object'>)

>>>

4y747Ba6dcOfczgeL £iijNPythoniijZalJIMROAL Usaliyt azO4tea L iR saijAagN e §8e L ; 4§ 2¢SziijNcZt
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e£Z478 Y fayzazAazL allIcnnazNayta, NamR:iyma; d:ymiijZerCe Tlayd eiia Base.
__init__ () ¢ZDa0§aziaAC

super () =lILaytizd #228RCaCheZDallfe Uze YiasCaziiyjmiyAi6Za0ze§ézl | @ §RijicszalJIMRC
ajacTZeGsaRaz8a 1y AdytaesaelIL ¢ Zt 2O&cLiicsz¢ZDesziymi; £¢ TIa6CaACH; NaeCiijNe ACeZSaeCiyNe

class A:
def spam(self):
print ('A.spam')
super () .spam()

deCadl)i;aeiTclAcZt @O £cTIef ZaytcszaisaijZaG2e T ZiijZ

>>> a = A()
>>> 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'
>>>

B YfiijNaeCadlli; 1 £¢TIad Zezg =L £cZDeficIINCIINjZAR S¢ T iz AdzLiijZ

>>> class B:
def spam(self):
print ('B.spam')

>>> class C(A,B):
pass

>>> ¢ = C()

>>> c.spam/()

A.spam

B.spam
>>>

;23R faz8cIINALFAIcsz A ymi; £¢T1 super () .spam /()
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&£7:ytcTlc§2C¢ZDMROAL UealarsaRaz8a6NAEIegeé GLaeyEesZiazEiijZ

>>> C._  mro___
(<class '__main__ .C'>, <class '__main__ .A'>, <class '_ _main__ .B'>,
<class 'object'>)
>>>
allladZazll ettaEecsz¢ZDaeUlaAZeLZeatd £¢T] super ()
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e£ZaeauaRrazegaoa£I super () engTlayAayleIngt aaOegLugszanzae§T&Uuayla1]ZaneTZaAC
aEuaenauJNaeIJAae i gaoa£Ia31JAeaﬁé’1§CgZDgszaeRRa(JZazEe;EZaylanzzengZDaongrnJ Ne£ZzeaugZDéﬂé’1H |
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Raymond Hettmgerayzaeld aEZazanAngeIdayyae,gZDeeUnga aAIJPythonaAZs super()
Considered Super!aAl iijN éAZe£Gad g6GR¢ZDi; NamRaR Szl SaznegeéGLazEayzizAazL
super () &YfedAad;cZDiAC
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alJ laleszayluJNa, deCsee Azl 4$TA6Zi4zL A1) lgLugszayngDpropertngDaL§eC‘ aAC
égcaEsalzaeal

eACeZSaeCiayN¢ZDizéciATINAGCAGZ47L a7Edy AdyipropertyiijZ

class Person:
def _ init_ (self, name):
self.name = name

# Getter function

@property

def name (self) :
return self._ name

# Setter function
@name. setter
def name (self, wvalue):
if not isinstance(value, str):
raise TypeError ('Expected a string')
self. name = value

# Deleter function
@name.deleter
def name (self):
raise AttributeError ("Can't delete attribute")

eoes o,

ayNeIcaeYrayAaylgd’Za(JNgsquNaOnggaeL £eGlPersonaziie T a§T4ZE name
asdeAgcZDat.seCiiijZ

class SubPerson (Person) :
@property
def name (self):
print ('Getting name')
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return super () .name

@name. setter
def name (self, wvalue):
print ('Setting name to', wvalue)
super (SubPerson, SubPerson) .name._ set_ (self, value)
@name.deleter
def name (self):
print ('Deleting name')
super (SubPerson, SubPerson) .name._ delete_ (self)

e08iyNeii; £cTlef Zayte UcsziijZ

>>> g = 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
>>>

deCadlli;aizEizEaR eCse LT 4 TpropertycZDa§RiyAiyte UzesTiijNéCeiazL AR fz84CRayNEIce£ Za

class SubPerson (Person) :
@Person.name.getter
def name (self):
print ('Getting name')
return super () .name

el UeAEiijNi;i4RteCsif6eTzsettere Uzes TiijNarse£ 2471 AEZiijZ

class SubPerson (Person) :
@Person.name.setter
def name (self, wvalue):
print ('Setting name to', wvalue)
super (SubPerson, SubPerson) .name._ set_ (self, value)
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alJ lgnnayAaylacNalRayluJNaeL A=lIL gZDpropertyanzaeﬂeC i o¢iéGme Ua6 72471 aAC
all léerRayAaylanzaegTaylu] N £ngazE super () eeIeerCnggLugsngDaongraAC
a1l setter aG‘zeTrayla,ﬁ;Tl super (SubPerson, SubPerson).
name.__set_ (self, value) gZDéI’IéRéaereeéaasIJ | éTZgZDﬁA@
ayzazEagTel Y¢zZazNAL masZizL ¢ZDsettere UzaesTiijNéIJAee AdtEe OgalteiCiijid ASczZ47NAL mas Ziiz
_ set__ () 2UzesTaAC ayme£GiijNeOuiRUe£ Zijte Uzaes TcZDaTry AéATa; Dae Yid; £¢ TicszaRY 6GRe A
e£Z478m Y fayrazAizl el Siznee A £¢TI super (SubPerson, SubPerson)
¢ZDa0§az1aAC

a@CeedIJ aj aaRlaaneGlaoZazL’ éiEl’iaylayAaylanzae§"[11]NeCéé’lRla i £ng @ property

class SubPerson (Person) :
@property # Doesn't work
def name (self):
print ('Getting name')
return super () .name

deCadlld;aefTciAe£R2aN:1jZARScOFsetteraG e Tie Tt dytetlad saZEiijZ

>>> 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
>>>
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class SubPerson (Person) :
@Person.getter
def name (self):
print ('Getting name')
return super () .name

&£7:471 AEZaROiijNpropertyizNiL mansczRa6Zia71 £ GeZDe UzaesTiijZeénad maL Gie£GaitiijNe AN get

>>> 5 = 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 line 16, in name
raise TypeError ('Expected a string')

Expected a string

"example.py",

TypeError:
>>>

alJ le£Zay1gL’ ZéLngZDe géaE§a3UzaeqLayl11JNeeLS aznaeSaal.desT4; £ngant aLééAZnggZDaaUzalj Ré(
Person gszaRlaAC a@CaedIJ aj aaylg§eeAS aLraszeYraSiayla§zgszaoZazL’ a7EpropertyiijN

éCeajaaReC; ] 6AZe£GéCme UrasZizL @l Al propertyéiﬁa, £¢Ti
zlearEeOgalieiCiijiéASczZal méiccZDasdcOraAC

dAijcZDasleDR¢ZD= Y fiyk.éiézijTed 2¢ZDetinay Acgme . A= lTie£ Y ARF4788¢1

super ()

¢Tleizl T 45Ty Ayt

# 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,

if not isinstance (value,

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

@name. setter

def name (self,
print ('
super (SubPerson,

value) :

Setting name to', wvalue)

SubPerson) .name.__set_ (self, wvalue)

@name.deleter

def name (self):
print ('Deleting name')
super (SubPerson, SubPerson) .name.

__delete_ (self)




2IJAaROaA jcZDasleDR¢ZDa YiijNefzaLie£Z6GNa UltiijNi; 447 TeréiijZaR ScOramR ¢§zaN U
setter aSN deleter &UzesTaE(46d2 Yo, Lc6ASmT¢ZDAAC
e£7éGNzijTed 7¢ZDegtaEseUzaeal ARN2a06 ACTIiijN4;EeYalll PythoncZDissueéatélc
eL.8aSkcZDiyAdytbugiijNelUesyiijZi; £4; UatEeiécZDPythoncl LelniymaGzcOray AijtaZt AL ic6 Azt
8.9 alLZazzaeUrcZDcszeeLUaddias NasdeAg
éUoeécY

djaeCsal.ZazziyAdyteUicZDae NIl ay AizZé¢iad Uak.§eCicZDaddi; Nasde A gcszadNiijNafTaeCe
egéaEsaeUzaeal

deCedllijieCsal. Zazzay AaytaEle UicZDasdi; Nasdae A giijNaRfizeé AZe£Giay AdyteRRe£FAZIcs72¢ZD:

# Descriptor attribute for an integer type-checked attribute
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]

ay AdyteRRe£iaZarse Y iy AaytacdcOrazEayL dyteiyaf CoZDasde A ges£6 U e Smi; 1 (get,

set, delete)gagéiiijN :‘iLE:‘iLﬁayz __get__ () ﬁAA set__ ()
aSN __delete_ () e£Z4yL aytcL zebk.cZDaUzesTAAC

e£7:4772UzesTeO8aRUAy Adytaddi; Ni;IJayze, SaEeijNazNaRO¢Zyaz TcZD e Smi  11a6di; NazTasCeZDam
ayzazEi; £cTlay AayteRRe£FAZIi1NEITAE £ Ziyte RRe£FAZIcZDAGdE; Niij iy zcszasde AgaeT ALy A

class Point:
x = Integer('x")
y = Integer('y")

def _ init_ (self, x, y):
self.x = x
self.y =y
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ajSé; ae£Z$auaAZaROu]NaeL’ A=zl éfi&RReﬂaZlasd&Ag(aerTa@CxeeLUy)gZDé6£era1]Zééﬁ
__get__ () AAA__set__ () 8SN__delete_ () UzesTeaTeOaaliaACi;NaeCiijZ

>>> p = Point (2, 3)
>>> p.x # Calls Point.x._ _get__ (p,Point)
2
>>> p.y = 5 # Calls Point.y._ set__ (p, 5)
>>> p.x = 2.3 # Calls Point.x.__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
>>>

ajlJ ayzebSaEenJNaeRRe£raZngDeerRayAaylanzee§Ia1]ZaneaRUayAayleeSla i1Ja6d:i; NaAC
ayzazanngreruaesCaeSla, J 11]Na1]ZgZyéiTgZDae§la‘ I §6dabNazIangZDaanEy( dict asdaeAg)aAC
®RRe£FAZIcZD self . name asdeAgimY aClizEAIN{a6da; NamUAE aymecnasdéZEa  £cTial icZDkeyaAC

@oiedz
eRRe£HZIaR6dcOrd g éClaLEPythongssz’ zaeAgayngDazTasCelTee§1"11JN
iNExNii @classmethod dAA@staticmethod #AA@property iijN¢TZeGseYr
__slots__ ¢L7zeAgaAC
6AZe£GAGZ471 ayAayleeRRe;EraZlu]Na. 43R f4z&41] 1aZTaSCzelTeOuzeaya;ECgZDé’l(’SdaGNaeSla‘ [J(get,
set, delete)uJNazuayTaRféifSNaEleGlaoZasz 56CazngZDeaNayzaAC

V. 2 v v s

@RRe£1aZIcZDayAdyterTe; CaZieCScZDalteUze ViasCaRIeC 4l cszczgal fiecnasZazL iijNe AN

# 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
aRN=2UiiijN__get_ () &UzesTasdcOretieiderTclINGyEAOz0eAdd meiCay Uad ZiijZ

# Descriptor attribute for an integer type-checked attribute
class Integer:

def _ get_ (self, instance, cls):
if instance is None:
return self
else:
return instance._ dict_ [self.name]




_get__ () gIJNayLaOzaeIJL gCZéd’l&ICgZDaO§aZaa‘ngSazO§6da6NaRYeGRaSNgszaRYeGRgZ[

a@CaedIJ ayAaylaeRRe£raZlecna i SaAZayAaylgszaRYeGRaeIeeé£ernj NéCeizl. instance
aRCTieéne6,c;62LR None aAC e£Z¢cimeCEAELHyNiijN2eiGAGEIAZesTaise YicGAimT cZDe£TaZde£74

>>> p = Point (2, 3)

>>> p.x # Calls Point.x.__get__ (p, Point)

2

>>> Point.x # Calls Point.x._ _get__ (None, Point)
<__main__.Integer object at 0x100671890>

>>>

®RReLFAZICAZayy Y feCeirZi £ TIAl iecEeeraZln L UAECes2¢ZDAd gadNzaExdiaymeZDay Adgitcsl

iy aytiy NamRiijNayNéice Yiay AdzZaeZt é1Y ¢z8¢ZDaszizOeRRe£1AZIcZ DAz ci A NAz GGl AREAL A

# Descriptor for a type-checked attribute
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] = wvalue
def _ delete_ (self, instance):
del instance._ dict__ [self.name]

# Class decorator that applies it to selected attributes
def typeassert (x+xkwargs) :
def decorate(cls):
for name, expected_type in kwargs.items () :
# Attach a Typed descriptor to the class
setattr(cls, name, Typed(name, expected_type))
return cls
return decorate

# Example 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

®lJAGROeA=NGAG7cZDiyAcCzae YiijNaieCadlli 1R e Y feCscS AMTcZDeGlasZiazL e §RiyicszcZ
e£7comeCEAELyNi; £¢T18.64iReL.CizNczmcZDproperty ek AellfiijZaZt Ak a7 Y SAAC
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46ZazLay Adytaziet§asdeAgcZDayAcsménY 2 TLaUzesTe YiéAZe£Gij£cTlay AdyteRRe£raZl¢sziiid

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

djaé1JAee AACRAyNEice £ Zaeatalllay Adytcszaymi; £¢ TIa6CiijZ

import math

class Circle:

def _ init_ (self, radius):
self.radius = radius
Qlazyproperty

def area(self):
print ('Computing area')
return math.pi » self.radius *x 2

Qlazyproperty

def perimeter(self):
print ('Computing perimeter')
return 2 » math.pi » self.radius

v o sz

ayNeéicalllay Aaytizd i28¢OracCiaymaijTed 256CeZDid; £¢ TTiijZ

>>> ¢ = Circle(4.0)
>>> c.radius




4.0

>>> c.area
Computing area
50.26548245743669
>>> c.area
50.26548245743669
>>> c.perimeter
Computing perimeter
25.132741228718345
>>> c.perimeter
25.132741228718345
>>>

aZngEegCar§a‘ aauZaRSgOraeuLaeAr Computing area 4SN  Computing

e6ie6z

acLad ZeeUuaAZuJ NeedDeAaayAaylazue£§eoagansdzeA ggZDayze(;AgZogZDeeYrayzazEaeRRalGeeA
a(,Na@CuJNa i aaRrazeeAz.EaEléfSa96Ue£ZazZasdeeAgaAlj iijN&Zd’ eIda‘ acl) §gZDeIJAe¢AaoCaznaAC
e£76GNeijTed ngDanzaeaLarsaeYrngaeIeaongrefiZaeaugZDeeTLaedIJ ¢ZDiijN
aR1yme£GasCa Y6 AZe£GizééidayyénY e TLeZD2Uz4aijRi; £¢ TleRRe£1ZIcZDiay Ayics deZcL Ze A g id
emcaeCalllaE iz UAREC (4¢C8. 9ﬁfRéLC)aaL’ Aé6§ng§éCézeéﬁiijN§; SayAiyjteRRefiaZiechaT; ABSHS
aerRaenaeo£erasdeeAganl’ia(’ngZD get aAA_s et agN __delete_ ()
e UzesTarsiij Zecneg@aRS aAC ayle£G11JNaeCaedIJ ayAayleeRReﬁéiZlazEazEaRlafSZazL’ azanAayl
—get__ () anzeeﬂgZDerIuJ NaoCaerTeAZayngDaEuaaIJ L7t &ij ngDngaoZaAC
cLzalRaly rujNaRlaeIJ La; Sééﬁé6£erasdaeAgaylaIJ laoda(JNazTé’léCQZDaanEyaylanu

Nz /sNv O

__get__() anzzegIeeL’lauZecneg@aRSaAC

lazyproperty gsZaLl’ nge£ZayAgC21ijNa i £§Ti —get__()
zzeUzee§TaIJ 1a6dacNaylalYaCleoqganGzaeIegZDaAg 11JN e£Zayléi6dacNa i £§TngyaRNgZDaRlaan 1Jayz:

. \ 220 [

e£ZeeauayA&IenJNngaadU aAuecnalYaClaIJ laoda(JNaanEyaylazuayTazeaROarsayleIJAe@AaElaOzeoag(

o £0 Mo

4] a4RfazEaFIf T Zt @tsabecZDi; NamR 2iéegCarsczSedlliijZ

>>> ¢ = Circle(4.0)

>>> # Get instance variables
>>> vars (c)

{'radius': 4.0}

>>> # Compute area and observe variables 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 variable and see property trigger again
>>> del c.area

>>> vars (c)

{'radius': 4.0}

>>> c.area

Computing area

50.26548245743669

>>>

e£7comeUzaeal @I iy AaytaiReijzéZ0arse Yie6ac6UaG7cZDAaA jeénal. ZazzaRO= Y AR fizéecriaf S T

>>> c.area
Computing area
50.26548245743669
>>> c.area = 25
>>> c.area

25

>>>

deCadl)d; 3eNEaLCe£ZaytéUséc ViijNeCeazLaR fizss; £¢ Tlay Acomemi; SesadCeazlénY e TLeZDasddc

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

deCadld;di;£cTlee ZaytcL LalliiiijNarsiijZaR ScOrcOrall i e T 7 Smid; 1T 403cz R ayme¢naE A6y 4z Eiij

>>> ¢ = 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

>>>

¢DiieANiijNe£Zcsme Uzeal @I iy AdyicijzcCzarse Vel A=l gete Smi 116C | 4£E8a7e CAAGZAR SALK
getter aGjeTrayta0zaAC e£Ziytea§izNAL mcSAamT¢ZDAalll1adda; NamUAEyiyme§éell ; dAij¢ZDeUzea)
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4j44EZ47E4; Lad ZazEazBe Tli; e TreméczSedDeZDesziijNiymeCsaEZad tad Z¢Ceizz¢ZD
__init__ () aGjeTr

egcaEsaUzaeal

aRfz8a Ay AaylagzcszaymaEZay AaytaBiacTicZD _ init_ () aGjeTHijZ

import math

class Structurel:
# Class variable that specifies expected fields
_fields = []

def _ init_ (self, =xargs):
if len(args) != len(self._fields):
raise TypeError ('Expected {} arguments'.format (len(self.
—_fields)))
# Set the arguments
for name, wvalue in zip(self._fields, args):
setattr (self, name, value)

¢DaRO4; £4jacZDcszcrg el £eGREZayIas 7csz:

# 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

dj£cTlesZa77¢s2¢7Ded 74 NiijZ

>>> g = Stock ('ACME', 50, 91.1)
>>> p = Point (2, 3)

>>> ¢ = Circle(4.5)

>>> g2 = 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

deCadlletY &CseTreNAIEséT6imUARC 2 THijNARfizEAFEAEs¢ T6amUAR Cae T 6, ¢ iy zasdi; Nasde /

class Structure2:
_fields = []

def _ init_ (self, =xargs, =x*kwargs):
if len(args) > len(self._fields):
raise TypeError ('Expected {} arguments'.format (len(self.
—_fields)))

# 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 (', '.
—Jjoin (kwargs)))
# Example use

if name == '__main__ ':
class Stock (Structure?) :
_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)

4j4e£YeC arEdymalll _fields dymcZDaRmesiak 1AEAL FasdeAgijmaOziijZ

class Structure3:
# Class variable that specifies expected fields

_fields = []
def _ _init__ (self, =xargs, =*kwargs):
if len(args) != len(self._fields):
raise TypeError ('Expected {} arguments'.format (len(self.
—_fields)))

# Set the arguments




for name, wvalue 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 (', '.

—Jjoin (kwargs)))

# Example use

if name_ == '_ main_ ':
class Stock (Structure3ld) :
_fields = ['name', 'shares', 'price']

sl = Stock ('ACME', 50, 91.1)
s2 = Stock('ACME', 50, 91.1, date='8/2/2012")

eoieoz
4;SajaélIAee Al £¢Tiad 36GRa; LaiRcZD TrembczSedDeszcZDaeUtaAZiijN

¢ZyeiTeL NaigiyAaytijtacZazl _ init_ () ®UzesTeANasiijNi £cTlefZcsmeUz4ijRaREzEad 3ad
allayEéiccZDasdcOriymel Siznid; £¢TI47E setattr ()

4G & Tics786, ci6asd=eAgaAijiijN 4;1aR7eC;iymeCscTIeLZcsmeUz4ijRiijNeANz YieCseZt ®O8zZt 2 UTAs

class Structure:
# Class variable that specifies expected fields

_fields= []
def _ init_ (self, =xargs):
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))

aF|cBae£Ziz8 AR fizE emCayyanH; 1TiijNa  Ee Y 4] SA6ZizL amR ¢§2¢ZDx UGia AZe U666 Y aiszidizEaAC
4;SayAaytamRc$z46Z47047E _ slots_  ®LUGAEEAZe£Gproperty(2LUzRRe£AZ])2I8aANEeCE2§REy1A
éCeazlcZr 2O8e6£6Us46d:A; NAmUAE Arsaymetia I T1a2EaACeLSaznayt.éica; £¢T1
setattr () dijZaeY i, UeZt éAZ¢T1477iijNaZ44y7a6Cia7§6ACcT1a20amR ¢éz2 CEAEAAC

e£7comeUzaes TaTray Adymad;cZDallie Uzarse Yiarze §RizZIDEANGIAiijNallle Y cd 245 64L.T 4G 2]

>>> help (Stock)
Help on class Stock in module __ _main__ :
class Stock (Structure)




Methods inherited from Structure:

__init_ (self, =xargs, =xxkwargs)
>>>
aRfiz84RCEACI. 16aFReE.Claijzalaalll __init_ ()

eUzesTijmeNGa6ZiRCaTicZDcszadNcm; ARmaAC
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dj£cTl abe eladlUaRfz88; L8zl cZDAGZi7L ok ie$aa§7¢$7iijZ

from abc import ABCMeta, abstractmethod

class IStream (metaclass=ABCMeta) :
@abstractmethod
def read(self, maxbytes=-1):
pass

@abstractmethod
def write(self, data):
pass

ekjesacszcZDiayAayicl z¢cCza Y a6CaymeCcZt 2Odecnasdi; NaNUiijNaei TaeCijdeCsaCRayNéice£Z

a = IStream() # TypeError: Can't instantiate abstract class
# IStream with abstract methods read, write

®k.jesacszcZDcZ6¢ZDarse Y o6l ALacZDeszczg el £46CazGa6dcOtcL 286 Z¢ZDek ez UzaesTiijZ

class SocketStream (IStream) :
def read(self, maxbytes=-1):
pass

def write(self, data):
pass

PR

®k.jesaaszcszcZDiyAdytiyzee AcTIEAT e Y ialllazdciAijmec Ae §da§Ri7Zcsze Y AR iy zc L 2467¢§74d



def serialize(obj, stream):
if not isinstance(stream, IStream) :
raise TypeError ('Expected an IStream')

pass

674 i7Eczg el £e£7comeUzaijRAd UiijNe£ Y aRfiz8¢ AZe£GaslaEN 2 UzaijR 2eises! 2 §Rijtcsza6dcOfa

import io

# Register the built-in I/0 classes as supporting our interface
IStream.register (io.IOBase)

# Open a normal file and type check
f = open('foo.txt")
isinstance (f, IStream) # Returns True

Gabstractmethod e£YeCjasiegeelZeAAeUzesTaAAgszeUzasTASN

properties aAC #;iaRI6IJA LI AL Ziitesiogtct $6IAAINTAG | @ TFa6Z47L AL mimsaR iijZ

class A (metaclass=ABCMeta) :
@property
@abstractmethod
def name (self):
pass

@name. setter

@abstractmethod

def name (self, wvalue):
pass

@classmethod

@abstractmethod

def methodl (cls):
pass

@staticmethod

@abstractmethod

def method2 () :
pass

eoledz
®4GaGEazSaymelIL a; Lad Z¢ TIaL izl j2ads§7csz¢ZDallieUzaACcol lect ions

wladlUa6Za71 47E4; Lad Ze0§4678Z13SNe£miz¢aZ1(37RALUAA A Y 43iDAA ASZEAR Lcml)= I dEscZDeek.

numbers azSafSZazL’ aiEéi’l§ aeTralUﬁfiééa(aeTt aeTfﬁAAae;ongaeIfﬁAAan L¢RE=Ticml)elJL aEscZDa§

4788674z 47E4; Lad’ Ze081/0Ox Smi; ¢ ZyaEscZDaszcs7aAC

;23R fiz84; £¢TI6¢DAGZAzL ¢ZDeb jesacszeidel geaNaZt éAZ¢ TicZDcsz4dN 2t A §&iijNi; NaeCiijZ



import collections
# Check if x 1s a sequence

if isinstance(x, collections.Sequence) :

# Check 1f x 1s iterable
if isinstance(x, collections.Iterable):

# Check 1f x has a size
if isinstance(x, collections.Sized):

# Check if x is a mapping
if isinstance(x, collections.Mapping):

aFic6aABCsaRfazeesl el Siznia; LeUzi; £cZDaAZc$78dN2E A= §&iijNa e Y fel SizinalllazéciAiymel
4744y7PythoncZD=IInet le YiayAéUlaLiz A AcijUcINermei AiijNAEGcZEcZDatse YiczZa deZt 4d’ Ze Ataet
aijzalticszadNaecAx§sel Uesl 4;2426¢AARY 4, UeZt ad meiCiijNe£Zza0aAZe UiaijCizOLmeliiesCal)
8.13 40dcOfaeTizemdeiaadNcZDcszadNczexi§
éUoécY

32 Csa6ZazL e §RiazZallasde AgetNAaAijiyE éicellL éZRALGCZD 2 TiemiczSedDIAC
egéaEsaeUzaeal

alieeZayteUsécY aymiijNa; a6 1JAse Adl [afze §R47Z46d4; Nasde AgetNaAije Utef ZeaN et Ax §8aAC
el Adz&ijaee AeGIaGZ47L asde AgetNaAijAG 2 TiijNe£ Zc sme CEAELAy N2 lJA RS 4 £¢ TleRRe£1AZIAAC

ayNeiccZDizecaAd £ TIeRRe£18Z1a6dc Oz Eay Aditeszcz§¢szadNASNeNAaAijétNef A zaEadiiijZ

# 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, wvalue)

# 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):
if len(value) >= self.size:
raise ValueError('size must be < ' + str(self.size))
super () ._ _set_ (instance, wvalue)

e£Zangszarsa3Yra i ae@AaLZazngDae'[ra:lc’iaslaadNeeLUgszanggzgz§gZDa§zquasdDazzaelaaIUaAC
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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

¢DaaROd £c Tl 7477 Ga6 2471 2 TrembcszadNiijNeLS#znasZazL 4y AdytesziijZ



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

¢DiaaRO=NefTe£ZiytcszcZDasde A getNaAijcze2i§iijNaAR AR S¢OFafze §RizZasde A gcZDetNaAije£l

>>> 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, wvalue)
File "example.py", line 23, in _ set_
raise ValueError ('Expected >= 0'")

ValueError: Expected >= 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, wvalue)
File "example.py", line 35, in __set_
raise ValueError ('size must be < ' + str(self.size))
ValueError: size must be < 8
>>>

e£YelJL ayAdzZet A=llfaRiz8c6 AN UayEEI6cZDizecaAiNAE Gaymiy Acgme Y i) £¢ Tics 7o Bé&iaZI

# Class decorator to apply constraints
def check_attributes (xxkwargs) :
def decorate(cls):
for key, value in kwargs.items() :
if isinstance (value, Descriptor):
value.name = key
setattr(cls, key, wvalue)
else:
setattr(cls, key, wvalue(key))




return cls
return decorate

# Example
@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

dRead Uiy AcsmaeUzaijRae Y i £¢ TIAECesziijZ

# 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)

# Example

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

e6ie6z
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éeUAELiijNal Descriptor a§7cSzaymi; aaijZcITNAL Iyt
__set__ () ®UzaesTiijNamt 23aelJL cZyazTcZD __get__ () &UzesTaAC
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super () aG‘ aeTranouNa i aazuaylg§eeA§gl ugn§e¢AengTlaSlaylaEua i SgszaAC
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# Normal

class Point:
x = Integer('x")
y = Integer('y")

# Metaclass

class Point (metaclass=checkedmeta) :
x = Integer ()
Yy Integer ()

el AelIL e UzesTaymiijNeszecEeeraZizUzeal d7Teree YielJA¢Ayet 2aSNe AT Y & Y O¢ZDAAC
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# 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_

def _ set_ (self, instance, value):
if not isinstance (value, expected_type):
raise TypeError ('expected ' + str (expected_type))
super_set (self, instance, wvalue)

cls.__set_ = _ set
return cls

# Decorator for unsigned values
def Unsigned(cls):
super_set = cls._ _set_

def _ set_ (self, instance, value):
if value < 0:
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, **o0pts):
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, wvalue)

cls.__set_ = _ set

return cls

# Specialized descriptors

@Typed (int)

class Integer (Descriptor) :
pass

@Unsigned
class UnsignedInteger (Integer) :
pass

@Typed (float)
class Float (Descriptor) :
pass

@Unsigned
class UnsignedFloat (Float) :
pass

@Typed (str)
class String(Descriptor):
pass

@MaxSized
class SizedString(String):
pass
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collections 4674z aZEabLad Zzk esaa§z<;ssza 194 aangeGlaoZazL’ ﬁ625219sngDanuaAZaoC

aarTa@Ca‘ azngeol aj agZDgszaaTraeNAe,ﬁlazquNeCcarseol djacZDeszczgelE
collections.Iterable amsaRfiijZ

import collections
class A(collections.Iterable) :
pass

ayme£Giaé1TARe AaGdcOF collections.Iterable
el AzlJL¢ZD=L eSaeUzesTiijNaRe¢alLZiijZaet e€TZ:

>>> a = A()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't instantiate abstract class A with abstract methods,
—__iter
>>>

4;33R1ReARGAcOF _ iter () eUzesTaisiymiijZet86TZa7E(ARRCeAC4.235N4.74iReL.C)aAC
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>>> 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
>>>

ayNélcae YiayAaytcs AsmTcZDed 74, NiijNczge L £2GliayEéiéSequencest.;8acsziijNaziay TasdcOraEC

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 (1list (items))

aRf4z&cIINALiijNSortedItemset§2Z66AZ¢ZDazRal UzsaizAizLayd eibiijNe TreNAzL A=l ¢
e£76GNéI¢H £¢TIALMZE bi sect ®ladiUiijNasCa Y iy AdytalllaOSa7RAL Usaliyme R SAECAECet d¢7.
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>>> 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

>>>

o 2

collections aylabLad 7zl esagszauZayzayAaZZayye gAaoiaZlaeSla i aeRRaGZezYéde’ gZDaodgC
efZeanayAxids; aaRleIJAe@Aé’u’SngreCcazZa‘ aaeIJAaeD§aEt’ elitcZDaUzesTamsaRiaAACAAGES, djd¢ZDcs7
collections.MutableSequence iijNaeCiyNiijZ

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, wvalue)
self._items[index] = wvalue

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)

deCedlJd 33l 7427 Ttems ¢ZDasdi; NiijNi;iijZaRScOrasCa TraNAAGHizOe L A= lIL ¢ZDeiyaf Cal
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>>> a = Items([1, 2, 31])
>>> 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: 0
Getting: 1
Getting: 2
Deleting: 2
>>>

®lTnaReLCaRte YiafzPythonak jesacszak.§eCicZD2k.Z¢iUaijTcOLAAChumbers
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class A:
def spam(self, x):
pass

def foo(self):
pass

class Bl:
"n ngéA“af’.IngDvaZCvgéEnn "

def init (self):
self._a = A()

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

a@CaedIJ azEazEéféayd’ aylanzee§IeIJAe@AazchEuj NeCéaZLaCRe;EZaeﬁﬁﬁE fsetisad’ §47EaACiH ExY
éCeiazlia£cTl_ getattr_ () e@UzesTelUstyel UzZt 48;47ZiijZ

class B2:
mnng.fcTl  getattr.  ¢cZDEZEcRELI jNEzEcREaUzes TerTe: Cad! ZeUGaAz """

def @ init_ (self):
self. a = A()




def bar(self):
pass

# Expose all of the methods defined on class A
def _ getattr_ (self, name):

mnn

the _ getattr_ () method is actually a fallback method
that only gets called when an attribute is not found"""
return getattr(self._a, name)

__getattr__ aUzesTeYrallles£éUsattributeiymimy allicZDaUtGiaAZeénerCeT

z

iijNa

b = B()
b.bar() # Calls B.bar () (exists on B)
b.spam(42) # Calls B.__getattr._ ('spam') and delegates to A.spam

dRead Uiy AdytizécRE:#; NamR e Ya6dcOrizécRE®laijRiijNi; NaeCiijZ

# A proxy class that wraps around another object, but
# exposes 1its public attributes
class Proxy:
def __ _init__ (self, obj):
self._obj = obj

# Delegate attribute lookup to internal obj
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)

i£cTlijTed 7
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class Spam:
def _ init_ (self, x):
self.x = x




def bar(self, vy):
print ('Spam.bar:', self.x, vy)

# Create an instance

s = Spam(2)

# Create a proxy around it

p = Proxy(s)

# Access the proxy

print (p.x) # Outputs 2

p.-bar (3) # Outputs "Spam.bar: 2 3"
p.x = 37 # Changes s.x to 37

6AZ2£GeGHa6Z:471 45de A 3e6£6Ube Uz TiijNi 14R fizeéc TlaymaRNe UzaijReGlas ZazL #z6cREszeal
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class A:
def spam(self, x):
print ('A.spam', x)
def foo(self):
print ('A.foo')

class B(R) :
def spam(self, x):
print ('B.spam')
super () .spam(x)
def bar(self):
print ('B.bar"')

;£ TlazEcRECZDe1ijNARS 2 Y FiayNéIce £ 74017

class A:
def spam(self, x):
print ('A.spam', x)
def foo(self):
print ('A.foo")

class B:

def init (self):
self._a = A()

def spam(self, x):
print ('B.spam', x)
self._a.spam(x)

def bar(self):
print ('B.bar')

def _ getattr_ (self, name):
return getattr(self._a, name)
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class ListLike:
mmn getattr
&FZ4208RNEYNALScZ£41 JAGGNASNe2SaT: clDalzas TaYraymeC  cTlcZDii jNETITAe¢AGYAG &Y

mmwn
—

def init (self):
self. _items = []

def _ getattr_ (self, name):
return getattr(self._items, name)

deCedlleYral.Zazzay AaytListLikearzesaiijNiijZaRS¢Or6Ca TreNAxZ6¢ AZcZDal Usale UzasTiijN
i EeYiamt iyme TreNAlen)3AASECct dx szl cml aACiH; NaeCiijZ

>>> a = ListLike ()
>>> a.append (2)
>>> a.insert (0, 1)
>>> a.sort ()

>>> len(a)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: object of type 'ListLike' has no len()
>>> a[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'ListLike' object does not support indexing
>>>

ay7i7Eeol 46CaTreNAEZd7 72 UzasTiijNi; i8£Eéazel NaLIcZDa6dcOre£ 74772 Uzaes TizE cRE;ijZ

class ListLike:
"rr__ getattr.
ArZ4204RNEYNALScZ£41 JAGGNASNeZ2SaF: clDalzes TaYrdymeC cTlcZDii jNEITAS@AGTAE Y ET 1

mmn
—

def  init  (self):
self._items = []

def _ getattr_ (self, name):




return getattr(self._items, name)

# Added special methods to support certain 1list operations
def _ len_ (self):
return len(self._items)

def _ getitem__ (self, index):
return self. items[index]

def _ setitem_ (self, index, wvalue):
self. items[index] = value

def _ delitem__ (self, index):
del self. items[index]

11.84ReL.Ce£Y 2lIL ay Adytal £ ciN2 UzaesTerCe TicOracCaymi; £¢ Tlaz¢cRECZDi; NamRaAC
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ijaeCsaddcOray AdytesziijNéZd a7E4;£¢ Tl __dinit__()
2UzzsTad UiijNe£ Y 21)L aEG4202 Uz3ijRaR 428 L1agNANUa6CaAC
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import time

class Date:
mnnpliiesTayAT1 j24 £cTlcSzaltaesT """
# Primary constructor
def _ _init__ (self, year, month, day):
self.year = year
self.month = month
self.day = day

# Alternate constructor
@classmethod
def today(cls):
t = time.localtime ()
return cls(t.tm_year, t.tm _mon, t.tm_mday)

¢Zt 2O2iCcTlcs7 Uzaes TamsaR fiijNayNéicae Yid £¢Tled 74, NiijZ

a = Date (2012, 12, 21) # Primary
b = Date.today () # Alternate
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class NewDate (Date) :
pass
¢ = Date.today () # Creates an instance of Date (cls=Date)
d = NewDate.today () # Creates an instance of NewDate (cls=NewDate)

8.17 alLZazzaymerCcTiiniteeUzeesTcZDaodag N
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diaeCsal.Zaz7ay Aaytasdi; NiijNi; Ee Y iajNaeJZ¢zTe£GeL: g2aN __dinit_ ()
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aRf4786AZe£G _ new_ () @UzesTalZazzayAudyteINalLiagNaNUcZDasdi; NaACi; NagCeACZS 4

class Date:
def _ init_ (self, year, month, day):
self.year = year
self.month = month
self.day = day

ayNéiéeijTed 78eCa; TaymeiCeTl_ init_ () ®UzesTeldalzazze£ZaytDateadédi; NiijZ

>>> d = Date._ _new__ (Date)
>>> d
<__main__ .Date object at 0x1006716d0>
>>> d.year
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Date' object has no attribute 'year'
>>>

¢zSedlJaRFHz8cIINALFiijNe£ZaytDatedddi; NeZDasde Agyeare£ Y aymamY alT[iijNae L Adzéi; 1é1TAse Ax

>>> data = {'year':2012, 'month':8, 'day':29}
>>> for key, value in data.items():
setattr(d, key, wvalue)




>>> d.year
2012

>>> d.month
8

>>>

e6ie6z
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__init_ () eUzesTelddl. 28774172823 AC i; NaeCiijNafzizOiayt éi¢cZDDatelde65iijNae I anuaAZa‘ :
today () iijZ

from time import localtime

class Date:
def _ init_ (self, year, month, day):
self.year = year
self.month = month
self.day = day

@classmethod

def today(cls):
d = cls.__new__ (cls)
t = localtime ()
d.year = t.tm_year
d.month = t.tm_mon
d.day = t.tm_mday
return d

aRNaeaouNaIJla‘aaRléiRaLUaNUJSONeeTraeloanﬁaiggT§ayAayla@CayNgZDaanEyﬁf &$aiijZ

data = { 'year': 2012, 'month': 8, 'day': 29 }

deCadl)i; e CsafEASCe; nemcel Riy AdytDatecszadNasdi; NiijNaR fizéid; £ TlayEélécZDet AellfaAC
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class LoggedMappingMixin:

mmn

Add logging to get/set/delete operations for debugging.

mmn

__slots___ = () #
waelldEscszéCiedael L’ 46dd; NARYEGRI 1 jNZadZcit 2084604 NaNUetiidEEcS zeesael JL 2 2

def _ getitem_ (self, key):
print ('Getting ' + str(key))
return super () .__getitem _ (key)

def _ _setitem__ (self, key, wvalue):
print ('Setting {} = {!r}'.format (key, value))
return super () .__setitem__ (key, value)

def _ delitem_ (self, key):
print ('Deleting ' + str (key))
return super () ._ delitem  (key)

class SetOnceMappingMixin:

rrr

Only allow a key to be set once.
rrr

__slots = ()

def _ setitem_ (self, key, value):
if key in self:
raise KeyError (str(key) + ' already set')
return super () ._ _setitem_ _ (key, value)

class StringKeysMappingMixin:

rrr

Restrict keys to strings only

rr

__slots_ = ()

def _ setitem_ (self, key, value):
if not isinstance(key, str):
raise TypeError ('keys must be strings')
return super () ._ setitem_  (key, value)
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class LoggedDict (LoggedMappingMixin, dict):
pass

d = LoggedDict ()
d['x"'"] = 23
print (d['x'])
del d[' x‘]

from collections import defaultdict

class SetOnceDefaultDict (SetOnceMappingMixin, defaultdict):
pass

= SetOnceDefaultDict (1list)

'x'].append(2)

['x"] .append (3)

d['x"'] = 23 # KeyError: 'x already set'

0 v O
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from xmlrpc.server import SimpleXMLRPCServer

from socketserver import ThreadingMixIn

class ThreadedXMLRPCServer (ThreadingMixIn, SimpleXMLRPCServer) :
pass
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def LoggedMapping(cls) :
MU CRREZNCmelZ41 JRI1 jEE [ £cTIcSzeSESSr&ZIm Y
cls_getitem = cls.__getitem_
cls _setitem = cls._ setitem




cls delitem = cls._ delitem_

def _ getitem_ (self, key):
print ('Getting ' + str(key))
return cls_getitem(self, key)

def _ setitem__ (self, key, wvalue):
print ('Setting {} = {!r}'.format (key, value))
return cls_setitem(self, key, value)

def _ delitem__ (self, key):
print ('Deleting ' + str (key))
return cls_delitem(self, key)

cls.__getitem = _ getitem_
cls. setitem_ = _ setitem_
cls. delitem_ = _ delitem_

return cls

@QLoggedMapping
class LoggedDict (dict):
pass
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class Connection:
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def _ init_ (self):
self.state = '"CLOSED'

def read(self):
if self.state != "OPEN':
raise RuntimeError ('Not open')
print ('reading')




def write(self, data):
if self.state 'OPEN" :
raise RuntimeError ('Not open')

| =
print ('writing')

def open(self):

if self.state 'OPEN"':

raise RuntimeError ('Already open')
self.state 'OPEN"

def close(self):
if self.state == '"CLOSED':
raise RuntimeError ('Already closed')

self.state '"CLOSED'
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class Connectionl:
" nelreliealdATAATEFZePRAVICEURAASSZEZL VA cszm""

def init (self):
self.new_state (ClosedConnectionState)

def newstate) :

newstate

new_state (self,
self. state
# Delegate to the state class

def read(self):

return self._state.read(self)
def write(self, data):

return self._state.write(self, data)

def open(self):
return self._state.open(self)
def close(self):

return self._state.close(self)

# Connection state base class
class ConnectionState:
@staticmethod
def read(conn):
raise NotImplementedError ()

@staticmethod

def write(conn, data):




raise NotImplementedError ()

@staticmethod
def open (conn) :
raise NotImplementedError ()

@staticmethod
def close (conn):
raise NotImplementedError ()

# Implementation of different states
class ClosedConnectionState (ConnectionState) :
@staticmethod
def read (conn) :
raise RuntimeError ('Not open')

@staticmethod
def write(conn, data):
raise RuntimeError ('Not open')

@staticmethod
def open (conn) :
conn.new_state (OpenConnectionState)

@staticmethod
def close (conn) :
raise RuntimeError ('Already closed')

class OpenConnectionState (ConnectionState) :
@staticmethod
def read(conn):
print ('reading')

@staticmethod
def write (conn, data):
print ('writing")

@staticmethod
def open(conn):
raise RuntimeError ('Already open')

@staticmethod
def close (conn) :
conn.new_state (ClosedConnectionState)

L

ayNéléae Yia £ TleijTed Ziij



>>> ¢ = Connection|()
>>> c._state
<class ' main__ .ClosedConnectionState'>
>>> c.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "example.py", line 10, in read
return self._state.read(self)
File "example.py", line 43, in read
raise RuntimeError ('Not open')
RuntimeError: Not open
>>> c.open ()
>>> c._state

<class '__main__ .OpenConnectionState'>
>>> c.read()

reading

>>> c.write('hello")

writing

>>> c.close ()

>>> c._state

<class '__main__ .ClosedConnectionState'>
>>>
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import math

class Point:

def _ init_ (self, x, y):

self.x = x

self.y =y
def _ repr_ (self):

return 'Point ({!r:},{!r:})'.format (self.x, self.y)
def distance(self, x, vy):

return math.hypot (self.x - x,

Point (2, 3)

getattr(p, 'distance') (0, 0)

# Calls p.distance (0,

self.y — vy)

0)

dRead UiyAcsmaeUzesTeYiij£cTl operator.methodcaller () iijNid;NaeCiijZ

import operator
operator.methodcaller ('distance’',

0) (p)

4;Si;361JAee A6AZ2£GcZyaRNeZDAR Cae Trad ZatiaetC¢ Tl §R iyt Uzaes Te UtiijNa; £¢ T
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points = [
Point (1, 2),
Point (3, 0),
Point (10, -3),
Point (-5, -7),
Point (-1, 8),
Point (3, 2)

]

# Sort by distance from origin (0, O0)

points.sort (key=operator.methodcaller ('distance’',

0, 0))

e6ie6z
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>>> p = Point (3, 4)
>>> d = operator.methodcaller('distance', 0, 0)

>>> d(p)




5.0
>>>
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class Node:
pass

class UnaryOperator (Node) :
def _ _init__ (self, operand):
self.operand = operand

class BinaryOperator (Node) :
def _ init_ (self, left, right):
self.left = left
self.right = right

class Add (BinaryOperator) :
pass

class Sub (BinaryOperator) :
pass

class Mul (BinaryOperator) :
pass

class Div (BinaryOperator) :
pass

class Negate (UnaryOperator) :
pass

class Number (Node) :




def _ init_ (self, wvalue):
self.value = value

¢DGAROALTr ¢Tle£Z:77¢$72dDaz74NE U TrembczS2dDiijNaeCiyNae L Acd 7iijZ

# Representation of 1 + 2 (3 - 4) / 5
tl Sub (Number (3), Number (4))

t2 Mul(Number( )y, tl)

t3 = Div(t2, Number (5))

t4 = Add (Number (1), t3)

e£7240AZcZDEV6EEY 2 YiarzazOxiRiyiteale, 2ijRiijNeiReiiaéCiee A6Cmae UrA6ZazL iy Aé AmiijNz]
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class NodeVisitor:
def visit (self, node):
methname = 'visit_' + type(node)._ name_
meth = getattr(self, methname, None)
if meth is None:
meth = self.generic_visit
return meth (node)

def generic_visit (self, node):
raise RuntimeError ('No {} method'.format ('visit ' +

—

—~type (node) . name_ ))

[
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class Evaluator (NodeVisitor) :
def visit_Number (self, node):
return node.value

def visit_Add(self, node):
return self.visit (node.left) + self.visit (node.right)

def visit_Sub(self, node):
return self.visit (node.left)

self.visit (node.right)

def visit_Mul (self, node):
return self.visit (node.left) * self.visit (node.right)

def visit_Div (self, node):
return self.visit (node.left) / self.visit (node.right)

def visit_Negate(self, node):
return -node.operand

di£cTled 74, NiijZ



>>> e = Evaluator ()
>>> e.visit (t4)

0.6

>>>

20 2
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class StackCode (NodeVisitor) :
def generate_code(self, node):
self.instructions []
self.visit (node)
return self.instructions

def visit_Number (self,

self.instructions.append(('PUSH',

node) :

node.value))
def binop(self, node, instruction):
self.visit (node.left)

self.visit (node.right)
self.instructions.append((instruction,))
def visit_Add(self,
self.binop (node,

node) :

"ADD')
def visit_Sub(self,
self.binop (node,

node) :

'SUB")
def visit_Mul (self,
self.binop (node,

node) :
"MUL")

def visit_Div (self,

self.binop (node,

node) :
'DIV')
def unaryop(self, node, instruction):
self.visit (node.operand)
self.instructions.append((instruction,))

def visit_Negate(self, node):
self.unaryop (node, 'NEG'")
di£cTled 74, NiijZ
>>> s = StackCode ()
>>> s.generate_code (t4)
[('PUSH', 1), ('PUSH', 2), ('PUSH', 3), ('PUSH', 4), ('sSuB',),
('muL',), ('PUSH', 5), ('DIV',), ('ADD',)]

>>>
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def binop(self, node, instruction):
self.visit (node.left)
self.visit (node.right)
self.instructions.append((instruction,))

e£Y eIl AcCzelTARe ANGAG7cZD= Y fiijNefZc smet Al 7§ 2 Y faddcOraB iz Uermel Adyms witch
xiTaeCiijNagCadlli; 1emcalllAEZ4y AaytHTTP2zaE=d(iijN4; 1R e Cj dijZAEZe£Z e atay AdyteraesCALEAR,

class HTTPHandler:
def handle(self, request):
methname = 'do_' + request.request_method
getattr(self, methname) (request)
def do_GET(self, request):

pass
def do_POST (self, request):
pass
def do_HEAD (self, request):
pass
eo£ereAEz£1aa1]RayAaylgljzg C7a1$e Y a6Cay8é G a()IegUeASa,SuJNa@CaedIJzeTrzflfigzsaedDa;Nan
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import types

class Node:
pass

class NodeVisitor:
def visit (self, node):
stack = [node]
last_result = None
while stack:
try:
last = stack[—-1]
if isinstance(last, types.GeneratorType):
stack.append(last.send(last_result))
last_result = None
elif isinstance(last, Node):
stack.append(self._visit (stack.pop()))
else:
last_result = stack.pop/()
except Stoplteration:
stack.pop ()

return last_ result

def _visit(self, node):
methname = 'visit_' + type(node)._ name
meth = getattr(self, methname, None)
if meth is None:

meth = self.generic_visit
return meth (node)

def generic_visit (self, node):
raise RuntimeError ('No {} method'.format ('visit_ ' +
—type (node) . name_ ))

—
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class UnaryOperator (Node) :
def _ init_ (self, operand):
self.operand = operand

class BinaryOperator (Node) :
def _ init_ (self, left, right):
self.left = left
self.right = right

class Add (BinaryOperator) :
pass




class Sub (BinaryOperator) :
pass

class Mul (BinaryOperator) :
pass

class Div (BinaryOperator) :
pass

class Negate (UnaryOperator) :
pass

class Number (Node) :
def _ init_ (self, wvalue):
self.value = value

# A sample visitor class that evaluates expressions
class Evaluator (NodeVisitor) :
def visit_Number (self, node):
return node.value

def visit_Add(self, node):
return self.visit (node.left) + self.visit (node.right)

def visit_Sub(self, node):
return self.visit (node.left) - self.visit (node.right)

def visit_Mul (self, node):
return self.visit (node.left) * self.visit (node.right)

def visit_Div (self, node):
return self.visit (node.left) / self.visit (node.right)

def visit_Negate(self, node):
return -self.visit (node.operand)

if name == '_ main___

# 1 + 2+(3-4) / 5

tl = Sub (Number (3), Number (4))

t2 = Mul (Number (2), t1)

t3 = Div(t2, Number (5))

t4 = Add (Number (1), t3)

# Evaluate it

e = Evaluator ()

print (e.visit (t4)) # Outputs 0.6

aeCdlIaNa8UasCatiadd tetséCeiazLayEe£icZDEvaluatoraisiijZad se TLiijZ

>>> a = Number (0)
>>> for n in range(l, 100000):




a = Add(a, Number (n))

>>> e = Evaluator ()
>>> e.visit (a)
Traceback (most recent call last):

File "visitor.py", line 29, in _visit
return meth (node)
File "visitor.py", line 67, in visit_Add
return self.visit (node.left) + self.visit (node.right)
RuntimeError: maximum recursion depth exceeded
>>>
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class Evaluator (NodeVisitor) :
def visit_Number (self, node):
return node.value

def visit_Add(self, node):
yield (yield node.left) + (yield node.right)

def visit_Sub(self, node):
yield (yield node.left)

(yield node.right)

def visit_Mul (self, node):
yield (yield node.left) x (yield node.right)

def visit_Div (self, node):
yield (yield node.left) / (yield node.right)

def visit_Negate(self, node):
yield - (yield node.operand)

iEmzeiaefReaNiijNarsiymiijZet 8¢ TZ47EijZ

>>> a = Number (0)
>>> for n in range(1,100000) :
a = Add(a, Number (n))

>>> e = Evaluator ()
>>> e.visit (a)
4999950000

>>>
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class Evaluator (NodeVisitor) :

def visit_Add(self, node):
print ('Add:', node)




lhs = yield node.left
print ('left=', 1lhs)
rhs = yield node.right
print ('right=", rhs)
yield 1lhs + rhs
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>>> e = Evaluator ()

>>> e.visit (t4)

Add: <__main__ .Add object at 0x1006a8d90>
left= 1

right= -0.4

0.6

>>>
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value = self.visit (node.left)
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value = yield node.left
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import weakref

class Node:
def _ init_ (self, wvalue):
self.value = value
self._parent = None
self.children = []

def _ repr_ (self):
return 'Node ({'r:})'.format (self.value)

# property that manages the parent as a weak-reference
@property
def parent (self):

return None if self._parent is None else self._parent ()

@parent.setter
def parent (self, node):
self._parent = weakref.ref (node)

def add_child(self, child):
self.children.append(child)
child.parent = self
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>>> root = Node ('parent')
>>> ¢l = Node('child")
>>> root.add_child(cl)
>>> print (cl.parent)

Node ('parent')

>>> del root

>>> print (cl.parent)

None

>>>
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# Class just to illustrate when deletion occurs
class Data:
def _ del (self):




print ('Data.__del_ ")

# Node class involving a cycle
class Node:
def _ init_ (self):
self.data = Datal()
self.parent = None
self.children = []

def add_child(self, child):
self.children.append(child)
child.parent = self
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>>> a = Datal()

>>> del a # Immediately deleted
Data.__del

>>> a = Node ()

>>> del a # Immediately deleted
Data.__del

>>> a = Node ()

>>> a.add_child (Node ())

>>> del a # Not deleted (no message)
>>>
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>>> import gc
>>> gc.collect () # Force collection
Data.__del
Data.__del_
>>>
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# Node cla

class Node:
__init__ (self):

def
se
se
se

def add_child(self, child):

ss involving a cycle

1lf.data = Data()
1f.parent = None
1f.children = []




self.children.append(child)

child.parent = self
# NEVER DEFINE LIKE THIS.
# Only here to illustrate pathological behavior
def = del (self):

del self.data

del.parent

del.children
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>>> a = Node ()

>>> a.add_child (Node ()

>>> del a # No message (not collected)

>>> import gc

>>> gc.collect () # No message (not collected)
>>>
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>>> import weakref

>>> a = Node ()

>>> a_ref = weakref.ref (a)

>>> a_ref

<weakref at 0x100581f70; to 'Node' at 0x1005c5410>
>>>
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>>> print (a_ref())

<__main__ .Node object at 0x1005c5410>
>>> del a

Data.__del_

>>> print (a_ref())

None

>>>
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from functools import total_ordering

class Room:
def _ init_ (self, name, length, width):
self.name = name
self.length = length
self.width = width
self.square_feet = self.length » self.width

@total_ordering
class House:

def _ init_ (self, name, style):
self.name = name
self.style = style
self.rooms = list ()
@property

def living_space_footage(self) :
return sum(r.square_feet for r in self.rooms)

def add_room(self, room):
self.rooms.append (room)

def _ str_ (self):

return '{}: {} square foot {}'.format (self.name,
self.living_space_footage,
self.style)

def _ eq_  (self, other):
return self.living_space_footage == other.living_space
—~footage

def _ 1t_ (self, other):




return self.living_space_footage < other.living_space_

—~footage

£Z GNaeLSaznaRleeYrgzZHousegszaoZazL’ aZand’ aylanzze§T11JZ eq__ ()
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# Build a few houses, and add rooms to them

hl = House('hl', 'Cape')
hl.add_room(Room('Master Bedroom', 14, 21))
hl.add_room(Room('Living Room', 18, 20))
hl.add_room(Room('Kitchen', 12, 16))
hl.add_room(Room('Office', 12, 12))

h2 = House ('h2', 'Ranch'")

h2.add_room (Room('Master Bedroom', 14, 21))
h2.add_room(Room('Living Room', 18, 20))
h2.add_room (Room('Kitchen', 12, 16))

h3 = House('h3', 'Split")

h3.add_room (Room('Master Bedroom', 14, 21))
h3.add_room(Room('Living Room', 18, 20))
h3.add_room(Room('Office', 12, 16))
h3.add_room(Room('Kitchen', 15, 17))

houses = [hl, h2, h3]

print ('Is hl bigger than h2?', hl > h2) # prints True
print ('Is h2 smaller than h37?', h2 < h3) # prints True
print ('Is h2 greater than or equal to hl?', h2 >= hl) # Prints False
print ('Which one is biggest?', max (houses)) # Prints 'h3: 1101-

—square—-foot Split'
print ('"Which is smallest?', min (houses)) # Prints 'h2: 846-square-
—~foot Ranch'
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class House:

def _ eq (self, other):

pass
def _ 1t (self, other):

pass
# Methods created by @total_ordering
__le = lambda self, other: self < other or self == other
__gt__ = lambda self, other: not (self < other or self == other)
__ge_ = lambda self, other: not (self < other)
__ne_ = lambda self, other: not self == other

2z

4;ScDiiijN4; 36 GHatsa0zaEZ4783; La6ze Y SiijNdEe Yid;£¢T]I  @total_ordering




9

aRfi78c6AANUizEci AN TazRe AN ymiy7aS¢aAC
8.25 aLZazzcijSamYaodda¢ N
éUoécY

aDMaLzazzay AdyicszeZDarzesaze UtiijNaeCadlazNAL mi; £¢ TIAR N2 204RCa TrALZaz76 £ Ge£ Zayarzes
djaeCse£TaZda6CcZDcijSamY 4ij T T1aAC
égcaEsalzaeal

e£7coméAZ Ay Ve Y aZaay 7435y NaellZ¢ZyaRNAR Ca TrlZaz7¢ZDar7esaxe UtiamTi; NcZDaAC

a)ia; Lad Za7SayméC 2l a6déZEcZDi; NamRiijNaei TaeC logging
&1aalUiijN4;£¢TIcZyaRN¢ZDaRme g1l Z477¢7ZD 1ogge r 46di; Narye£lJaRtelIL 4y AdytaACiH; NaeCiijZ

>>> import logging

>>> a = logging.getLogger ('foo')
>>> Db logging.getLogger ('bar')
>>> a is b

False

>>> ¢ = logging.getLogger ('foo')
>>> a is c

True
>>>
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# The class 1in question
class Spam:
def = init__ (self, name):
self.name = name

# Caching support
import weakref
_spam_cache = weakref.WeakValueDictionary ()
def get_spam(name) :
if name not in _spam_cache:

S = Spam(name)

_spam_cache[name] = s
else:

s = _spam_cache [name]

return s

4
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>>> a = get_spam('foo")
>>> b = get_spam('bar')
>>> a is Db




False

>>> ¢ = get_spam('foo')
>>> g 1is c

True

>>>
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new__ ()

# Note: This code doesn't quite work
import weakref

class Spam:
_spam_cache = weakref.WeakValueDictionary ()
def _ new_ (cls, name):
if name in cls._spam_cache:
return cls._spam_cache[name]

else:
self = super()._ _new__ (cls)
cls._spam_cache[name] = self
return self
def _ init_ (self, name):
print ('Initializing Spam')
self.name = name
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>>> s = Spam('Dave')
Initializing Spam
>>> t = Spam('Dave')

Initializing Spam
>>> s is t

True

>>>
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>>> a = get_spam('foo')
>>> Db get_spam('bar')
get_spam('foo'")
>>> list (_spam_cache)
['foo', 'bar']

>>> del a

>>> del c

>>> list (_spam_cache)
["bar']

>>> del b

>>> list (_spam_cache)

[]

>>>

>>> C
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import weakref

class CachedSpamManager:
def  init (self):
self._cache = weakref.WeakValueDictionary ()

def get_spam(self, name):
if name not in self._cache:

S = Spam(name)

self._ cache[name] = s
else:

s = self._cache[name]

return s

def clear (self):
self._cache.clear ()

class Spam:
manager = CachedSpamManager ()
def _ init__ (self, name):
self.name = name

def get_spam(name) :
return Spam.manager.get_spam (name)
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>>>