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>>> p = (4, 5)
>>> X, Yy =P
>>> x

>>> vy
5

>>>

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

>>> name

'ACME"'

>>> date

(2012, 12, 21)

>>> name, shares, price, (year, mon, day) = data




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

>>> mon
12

>>> day
21

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

>>> x, y, zZ = p

Traceback (most recent call last):

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

alJ{dzz4; TARfe£mizCArze8aayESICi1jNe AN ymizEdzEa
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>>> s = 'Hello'
>>> a, b, ¢, d, e = s

&L 2UGaAZiijNi; 18R C AR teCsegcaONay A¢CIALEiijNay¢aijCaE iz UcZDaAijaACarzizOes Zg gma
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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)

dRead Uiy Acgme CEAELiijNaAGe6 4;3cOrallie Il 4y Az Zc TleLicZDesia; TAL UealiijNefRelad6id; T
4 48Rriz84CRAYNEICe £Z a0 AL Eogee£ 74772614 TiijZ

>>> 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_qgtr)
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>>> xtrailing, current
>>> trailing

(10, 8, 7, 1, 9, 5, 10]
>>> current
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records = [
("foo', 1, 2),
('bar', 'hello'"),
('foo', 3, 4),

def do_foo(x, vy):
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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ign iijLignoreiijLaAC

dzéciAcd 74, NiijZ

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

>>> name

'ACME'

>>> year

2012

>>>

alJ laCLad’ 743G aeIraljRéflélAayluJNaeY§aRﬁégéaONerlae§Téﬁ§aLUeaJad’ D¢RE=IIL e6Vad Z¢Zyiijij:
4j2aR 4288, La6ze Y ScZDAFEASCALEAL $eeLRAL laRand’ éClaLEuJZ

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

>>> head

1

>>> tail
(10, 7, 4, 5, 9]
>>>

v o

deCadlJdjaad §eAte YOcZDefliijNes Ve ¢ TiefZc smal EAL sermes TaOza033¢ZcZDasdcOréASa; Sc6U

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

>>> sum(items)
36
>>>

¢DiiaROiijN¢ TsazOermelAdsCéiccZDEZRALGiTjNEAS A Saztiaymae YT Python
®SEETLcZDAAC 4Zi2md iijN2IJAAROECEH16ASE; S@ijTed ZizE4zE® Yaytag;48GcZDa Ot é¢j¢izEiijN3
3.3 1.3 aficTZlJAARO N aytaECct'a
éUoecY

alliesmizceSmi; el U AEaEGizUxSmi; 11¢ZD2UtaA ZiijN2e AOza0aR £ TZ2 TAARO= 1L 6ZRAGH
egcaEsaUzaeal

i€IcTZ=lIL éZRaéEaRéé(ﬁfé’l i TaelczeYr collections.deque
ad’ gaeY(,ezna:L’ NgZthUﬁéiAZaACacha@CuJNayNeIchDazcgaAaIJ [ad ZeaNayLeIé5AZ§6A&IT§ZD3:UG&E
4z6ie£TAZAaNZéEme L ALY leaNgZDeeIJAaRONequljz



from collections import deque

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

# 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 (line, end='"")
print ('-' x 20)

e6ie6z

el SizhdlIAEZe8eicAECet 4¢ZDiiciA= U iijNeAZayyiijZa £¢ TIANEIRG  yield
eale“aljRgZDgT§aeLRaZIaG, ae'[rujNaz§arsaeYraaLSaznayLeIcgd’iacNazcgaAayngDeCcaaauaAC
e£ZaeauaRrazearEaeRIJ ct £ GeiNazEcaA SN £¢TIeRITct éezSedlizéciA2gee AeaACieCadli; 1LY dym:
4.3 eL.CaAC

dj£cTl deque (maxlen=N) @dDéARAG;@TriijZeUkazzay AaytaZza67ad gaiRcZDEY §41 UAACE; Sl
2lJAeAAcZDAECct aiijZeGtakleéncgzé7Zd 2 OL aAC

azéciAcd zi; NiijZ

>>> = deque (maxlen=3)
.append (1)
.append (2)

.append (3)

S
>>> g
>>> g
>>> g
>>> g
deque ([1, 2, 3], maxlen=3)
>>> g.append (4)
>>> g
deque ([2, 3, 4], maxlen=3)
>>> g.append (5)
>>> g

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

it ¢Bai; 1iz§ 4R fizé e L NALIalTTay Aaytal Uealiy.acdcOre£Ziay AcZDa Smi; iijLaef TaeCacdat.aaA AAL
&7t ayAeLi¢ZDiijN deque ¢§zaRfiz8 éﬁngaU {8224, Té; aaRleIJAe@AayAaylgéSAalTeY§aLUaeTraeloq
deCadlld; 3aymes, ;62 lJAAd g6 Y $aLUAd gaiRiijNéCeazl arsaijza; UaLray Adyte UaéZRAd garRéY §AL Ui}

dzéciaAcd 7y NiijZ



>>> g = deque ()

>>> g.append (1)

>>> g.append (2)

>>> g.append (3)

>>> g

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

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

3

>>> g

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

aD16Y§aLUayd cifeRSaESeLUALA6Zd AECet 42 UtéUt ad melCazeéCieYf 0 (1)
iijNaNzaLnazOal UealiijNalJ{al.UsalcZDaijAad t @RSaESe L UALa6Zd aECct 4cZ D2 Utié Ut ad meiCazeiy
0 (N) aAC
3.4 1.4 ®§éx=l ¢xlJAad’ gelU=lJAarRcZD N aylaECcta
éUoécY

eAO=a04204yAayt6ZEARLaymeOud; UelJAad el U AE=IJA&FRCZD N
aylaECct 4L Uealiij§

egcaEsaUzaeal

heapq 2ladiUzlIL ayd’ aylaG i aeTruJZn largest () aSN nsmallest ()
aRf42836N¢; O z<“;ééiE§e£ZayleU(’SééYaAC

import heapq

nums = [1, 8, 2, 23, 7, -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 2 TieCieCia08aRUAy AdytaEsé ToamUAR Ca TriijNc TIazOeZt 4d melCeZDa TrembczS edD:

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}

1




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

&fsS eAEeE§111] ZayLeIc azcgaAaIJ [arzefRajtaECet 1o£ZaNarzaer TcZDae UGa AZiijNiijZize
price ¢ZDaAije£ZeaNarTe;CaAC

e6ledz
a@CaedIJ g deC §aIJ layAayleZEaRLaylee §¢xL; 2lJAdfReL UzlJAAd QQZD N

aytaECet alleﬁil’jayT N arRazOeZEaRLaECgt’ ﬁaeTreGRuJNeCéaiLe£ZazZaG i aaTraeRRa(JZazE,acLae, gZDaf
4734y 7410147 TasCa6dcOréGNEéi¢iijNéeUAELiijZAELAFE¢ZEAR L a Trembe£ZeaNaiExOSa7RARO= T aE&4

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

>>> heapq.heapify (heap)

>>> heap

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

d3ExTrem6czSedDelJACmee AcZDcL 728; A= YT heap [0]
eryefl] aereeIJAéngZDaEégt’ éﬁACéiiﬁayTaL’ ra; ZgZDaEégt’ ééRraZeaCLéifSiaeYSQZf)eAZe£GéngTf
heapg.heappop () anzee§Ia(JUaLruJN ereaaUzae§Ta1JZaELarEgnnayAaylaECgt aaljzanaeIei'iJNgDuaRO
O(log N)llJNN aeYré’léEad’ garRuJL’ aAC 2fTeCiijNieCadlleCseeAxséal  @JAGRCZD 3

aylaECgt’ 4iijN#; 1R faz8e£Z e 404 AZi1jZ

>>> heapq.heappop (heap)
-4
>>> heapq.heappop (heap)
1
>>> heapq.heappop (heap)
2
&;SeeAx§sal | ZDAECct diyle TrcZyarzerTe; CatReZDa UG A ZiijNaG; @ Tt
nlargest () aSN nsmallest () aeYracLaRLeACgZDﬁAC
deCadlli; aazEazEaeC§ze§eaeL (,aTréyAgZDaeIJAﬁfRaeLUzeIJAad’ guJLN—hlJL’ gZDaECgt’ acZDefliijNéCei7l
min () aSN  max () aG; i eeTrauZant’ a€£1a773AC gSZ&IJl]gZDll]Na@CanU N
¢ZDad 3aiRaSNEZEARLAd 3aiR e O8£S cZD2Utia AZiijNeAZayyAEL e OSa7Re£Z416ZEARL¢DGAROAEm:]
ijjL sorted(items) [:N] eLUeAE= YT sorted(items) [-N:]
iijLaAC élJAceAalllemCcaballzaRLa; £¢TIaG & Tt nlargest () aSN
nsmallest () =L meC;aRS&N&asCizicZDiij Y ALE iijjLagCaedl) N

a£ieOse£SEZEARLAC 3arRA7EiijNéCeazLi; £c Tl OS a7 R e Smid; i ZaeZt 48;47ZiijLaAC
arcOai; aaesaael] L a£Ee@AayA§16Za‘ £nge£ZeGNgZDanzae§TuJNa, EaeYraaEaeTraE:longaedDgZDaodg(

a§zeel) nayLaRle@Aaa ereTraaléing 2dDaSN¢ sUz §TaZ@QSIeGNeIééC jiijZelL eRRAREALIAAC
heapg aelaaIUgZDaoYzeUzzeUGzeapeGNeIcaz§er(;gZEQZDazNgzlazEaaEzeTraelongaedDazTangZDﬁéidgC



3.5 1.5 ad6dcOrayAaytaijYaELczgeY§alu
éUoécY

e AO=1046dcOFiy AdyteNLiij Y AELcz32OS47RcZDé Y §aL Uiij§
aztayTallle£Zayté Y §al Uiyt éi¢efReeia pop e SmijJeAze Yie£TaZd:4ij YAELczg=JASAY cZDECEFIAECe

égcaEsalzaeal

ayNélécZDeszall ¢ Tl heapq 2ladiUasdcOrizEay Adytco AimTcZDiij 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._qgqueue, (-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 ()
Item('foo'")
>>> q.pop (
Item('grok")
>>>

47T ¢czEegCarsaRfiz&aR S¢OFiijNeniay Ayt pop () eSmiIJe£TaZdiijYAELczg=lJAéMY ¢ZDAECct 13 A



aRead’ Uee§laeDRaLra¢CaedIJ ayd aytellL cIAcZyaRNiij YAELcZgcZDAaECet diijl. foo aSN
grok iijLiijNpop = Smi;[JeNL gEgaoCaznecnaaRSaEeaLreY§aLUgZD aza7Re£TaZdcZDaAC

e6iedz
e£ZayAarReLCzeLSaznayze@AaE§ee§1 heapg aefqﬁiﬁgilv)éi; £ngﬁAC
4Gj@Tf heapq.heappush () aSN  heapq.heappop () 3L EaLnalieY§alu
_queue ayLeRSaESASNALA6Zd cnnay AaytaECet #iijN aztiayTeY§aLU
_queue aflerActinayAayAECet 2Nzl eIJASA Y i) Y aEL¢zgiijL
1.4 eLCausgZRe0fé6ie£ée£2ayleﬁ6échijL aAC heappop ()
aG. eeIraeAzzeYre;ETaZdaAIeeIJAé’lngZDaAIgZDaECgt aiij Ne£ZarsaeYra£IéfAeY§aLUpopeeSla iIJe£TaZda
dRead’ U11]N(;TsazO push aSN pop zeSla i &UGeUrad meiCazeiyz
O(log N)iijNaEGijm N &Y faiE¢ZDad gaiRiijNaZiemd aiscoUz Y i N

a;Lad 3cZD=UaAZ46Cazne£ReaNEA §azeiz84, e Uiy LatnaAC

all fayLeIcachaAayl1ijNeY§ aLfJaNEaRﬁaZanAayl (-priority, index,
item) gZDaEngDaAC anaELgi g'ayiét §aeIrgZDgZogZDzeYra i £a6UaECgt deNL ¢Egiij YaEng gazOenﬁ
e£Z:iyte082Z66AZ¢ZDeNL 4ijYAEL¢784704;0aL1én Y 2 OSazR¢ZDaiEx0Sa7R e AfatgcZyaRmaAC

index aRYeGRgZDa‘ I ngaeYraﬂéanRNglL’ il 1j YaELgi gaECgt agZD ae.cga(ianS 47RaAC
eAZe£Ga£IalYayAaylaylanlac daLagZD index ayNaeaGaRYeGRuJ NaRrazeg ajia;EIaECgt deNLcE gééCa
eAN:EyTiijN index aRYEGR:#Z§41) ngyaRNalj YaEL¢z gaEC ctaefTe; CgZDanﬁaAZé;ﬁﬁLféGle@Aa, 0] nga

dy2a7E6YRae YOr£Z47ZiijNAELAAGASZ Tt em a6di; N Y iyme TraNA=zOSa7R¢ZDiijZ

>>> a Item('foo')

>>> b = Item('bar')

>>> a < Db

Traceback (most recent call last):

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

deCaedl)i;ad;£cTIAECeZD (priority, item) iijNaRkeAdyd aytaECet a¢ZDiijYAELcZgaymaRNAF
4;Be YfieCaedllayd ay1AECct 44ij Y AELczgay AzitcZDefliijNéCeazlefTe; CaSmi;1Jars4ijZet§aZNAL miy A

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

True

>>> c = (1, Item('grok'))

>>> a < cC

Traceback (most recent call last):

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

>>>
éAZe£G4ijTaESaRead U¢ZD index aRYeGRgif)aaLRayL’ aEéga
(priorit Y index, item) 113NarseC i a(JLé’lé i gZDeA;EaElayLeIchDeTZéffuJN

aZaayzaylaRreC jelllayd aylaECgt’ deelJL ¢ZyaRNcZD index aAij aACPython



aaAZAECczDaeiTe; CeUtiaAZiijNieCadlTAL méiccZDaeiTe; CatisczRAR fizéca6a6ZczS e dINizEiijN
aROGI¢cZDaeiTe; CaoSmi;1T4rsaymijZAR S T§47EiijZ

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

True

>>> a < cC
True
>>>

deCadlli; | daeCsall [ad Zaylgz;EglNayla. £9TlaRNayAayleY§aLU11J NéCeiazLia;aé1JAeeAdcdaE a6 ACA; S¢.
aRrazeae§egIJN 12.3 éifReLCgZDacNalRaelJng’2aeereAanﬁﬁé’1AZgZDaAC

3.6 1.6 amUaEyaymcZDéToeYaarDad'ZaytaAij
éUodeécY

0 0 s P 270 £ ,0w

e AO=x1046dcOray AaytéToarza7 Tad ZaytaAijcZDamUAEyijLAz§aR A
multidictijliij§

egéaEsaeUzaeal

ayAaylaanEyarsaeYr'eiyAayleTo 737 TayAaytamTaAijcZDa Y 1arDaACieCadlli; ieCsee Ay AdytéT6:
efTaeCalUsalel Ue AESZEARLEGNEIE ACzerTa(;CuJNalaaRrazeaCRayNeIce£ZeeauzedDeAae;EZeeaugaél

d = {
a' « [1, 2, 31,
'b'" ¢ [4, 5]

}

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

}

AL &Nl ] £gT1aLUeale£YaeréZEaRLaRUaE§aZOa‘ agZDa(’SdeZEeIJAaesCaACaeCaedIJ aj aaeC§a:£IaeN[
deCadleCsiOzeOL éGmad maECct 341$i4; £¢TI6ZEARLiijLAaztay TaymaEsa CAECet agZDeazazReUéééYnﬂ

djaaRfiz8a; LeUzig £c7Di; £¢TI collections @ladlUsymcZD
defaultdict zidedDéAIREZ2aicZDimUAE AAC defaultdict
¢ZDayAaytclza; A Y46CiijZeGrabIaL1agNaNUaerRiyt key

al.Z4ijAagNarzazTcZDaAijiijNeL Aidzéi; 1aR1EITA e AdEsesiztzal AAECet A Smid; [Ji7EaACai TaeCiijZ

from collections import defaultdict

d = defaultdict (list)




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

d = defaultdlct(set)
dl'a'l]l.add (1)
dl'a']l.add(2)
dl'b'].add(4)

eIJAe@Aae§laeDRgZDaelele defaultdict aljZeGlaLlayiﬁfEe@Aé(iilergZDeTouJLafégéUgZoaL’ [}
aeCadlli éé’lil’iayleIJAe@Ae£ZaeéﬁgZDgL’ ZaeAgnJNa‘ 38Rz 14y AdyteZ6¢ AZcZDmUAE Ay £¢ TI
setdefault () anzeeﬂ“zeIeazcan£aACaerTa@C11]Z

d = {} # dyAadyiaelbéAZcZDimUAES
d.setdefault ('a', []).append (1)
d.setdefault('a', []). append(Z)
d.setdefault ('b', []) .append(4)

. z

diBeYra Lad ZcINazRaS Yo d; U setdefault () ¢Tietielsel)L ¢CzaLlnel maACaAZiiy7efRetiadh

[ iijLaAC
eoiedz

ayAeLineisessiijNALZazzay Adytad ZaAije Y aarDamUaE e Y i Leo AimTcZDaACH; Ex Y fiijNaeCaedll:
4 38R e CijZaCRayNeice £ ZaeatzisasdcOfiijZ

d = {}
for key, value in pairs:
if key not in d:
dlkey] = T[]
dlkey] .append (value)

deCaedl)ij£¢Tl defaultdict ¢ZDeflizécaAdiseZt LicGAzt AizEiijZ

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

e£Z4ay AdiReLCael Ae51e62¢ZDéU66¢ Y et § e Tremad DeRE4ymcZDe6ra; Ta; ScszéU6éc Y @ lJL ad’ g¢ZD
1.15 afReE.CeZDi; NamRaAC

rr

3.7 1.7 amUaEya=0SazR
éUoécY

djdeCsal.Zazzay AaytamUaEyiijNazaay Tal e mizce L UaZRALUAN Ut ZaytamUaEycZDe UtdaAZeCiad



egéaEsaeUzaeal

collections @laalUaymcZD OrderedDict ¢§2aAC
AlJlefmizCeSmi;1J¢ZDaUlAAZA6C4ijZaLleNAAECet deéneRSaEsxUtlicZDéa7a7RiijNed 74, NaeCiayNiijZ

from collections import OrderedDict

d = OrderedDict ()
d["'foo'] =1
d['bar'] = 2
d['spam'] = 3
dl'grok'] = 4

# Outputs "foo 1", "bar 2", "spam 3", "grok 4"
for key in d:
print (key, dlkey])

4;SijaeCseeAmdDazzayAaylaiBeiséJAeeAdZRALUAN UL UcijUcaAz=LRaE Gz UrdijaijRcZDa Y 347
OrderedDict e Yiéldayy=llL ¢ TicZDaAC 2iTaeCiijNijdeCscs; cabeOgallize
JSON ¢ijUciAGRO:mU6tcZDéaza7RiijNi; 48R az83E LA £¢T1 OrderedDict
zldedDazzeZeitcZDeTiemGiijZ

>>> import Jjson

>>> Json.dumps (d)

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

edieoz

OrderedDict 4EEECIczt ®bd clA4yAijteizem6é T6eRSaESEa787R2OSa7R¢ZDARNARSES  ealaAC

a6CiijZecnaT; ALréS  2alcZDar éClaACarzazOayAaytatsczRamY AIcZDETEcZDéGmAd metNA A djiymiiijZe’
élJAzeAmsizDR¢ZD Y 1iijNijAijt Orderedpict ¢ZDad gaiRae YiiyAiyjteZ6¢ AZmUAEycZDijd :

zL AizéaeCadllijice ArdDazziy AaytélTAse Add’ 36GR OrderedDict

46di; NeZDa TremoczSedDeZDaeUtaAZiijLaerTaeCerzaRU 100,000

&aN CSV xTremoaliayAdyt OrderedDict il UealiymaOziijLiijN

éCeazla;aaisa; UazTezBeiCeaaiy AdyNe YiaRed; £¢T1 OrderedDict

ayealscZDag ad DeeAdd 3e£Géciad UAEEmY =t AUCZDA; saSmaAC

v
1)

3.8 1.8 amUaEycZDesRcoU
éUoseécY

eAOzi0all e TiencimUAEyiymel 32Ny Ai7726ac6UeSmi; iijLaefTaeCasCalJARIRAAIjAAAZIIAS
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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 Ac886ASaTza7 TcZDéT6¢ZDit are AfiijLai TagCéCecimeCacdliziaiije Y fellAd; OcZDi

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

min (prices, key=lambda k: prices[k]) # Returns 'FB'
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 méiceZD zip () 4G e TreUzeal 6AZe£GAIEmUAEyAAIAR M HAA LY 7
(AAijiijNéTs) AECczDaz7RalLU=lgegcaEsa7Eayte£réUsé¢YAAC

a;SeiTe; Cayd ﬁyIaECQZDQZf)eeﬁﬁaAZHj NaAij aij ZaELeiﬁZea‘NmrTecélij Ngf)l’iafiézelf me YéT63AC

e£ZaxatcZDeri; aarseCi6AZe£GiyAxiacs AsmT¢ZDemaRE4iseCa, Lozl cZDacdcOFall laanEyangZD
eIJAe@AzeglaeDRgZDaeréIJ 1é64g6Ua3$la‘ 1J: aymd; £ngaLfaiE (aAijlij NeTo)

4rzaAC4; Sad Zay1ﬁ6da‘ SaeN&zlJL gZyaRNgZDaAlj gZDanl’iaAZnJNeT6a1]ZaE§é’1626£TangzSaadIJ aAC

e TaeCiijNall {el geaNmin () 48SNmax () eSmijlJ gZDanuaAZuJNae;CeedIJ eAfatgelJAsiReL UzlJAAd

>>> prices = { '"AAA' : 45.23, '7ZZz': 45.23 }
>>> min(zip(prices.values (), prices.keys()))
(45.23, 'AAA'")

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

>>>

3.9 1.9 ®§éael ¢ ayd amUaEycZDcZjaRNcCz
éUoécY

eAOxatalIayd aytamUaEy iymarzarzel  ¢ZyaRNcCziijLaeiTaeCeZyaRN¢ZDET6aA AcZyaRN¢ZDAA
egéaEsaeUzaeal

o

eACeZSayNeéicayd aylaanEyiiJZ

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

}

b = {
'w' : 10,
'x' . 11,




ayzazEarzaeL Layd aylaanEngDgZyaRNngi‘i]NaRrazeg6AalIgZDaIJ [ayd’ ﬁanEngD
keys () ®LURAE items () ®UzesTe£TaZdczSedlaytel 3eaNEéZEARLeSmi; 1) aACaerTac—;CuJZ

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 N

e£ZazZeeSla i az§aRrazengaan£oaeTzzeLUeAEe£Gaezd’ é’lanEyaECgt 33AC
ZBI‘TE[@CIIJ NaAGa@Ca, deC §azeg OflIL éanEy&dDeAaayAayla:OSeZd’ éiGaaylzeNGafSZeTngZDanraanE
ayNeéicaLr ngaanEyanlanJ xlda6dcOreLZaeatcZDETA=SCiijZ

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

e6ie6z

éyAéylélﬁﬁl::ygﬁrszBYrﬁyAayleT(’iéZEaf{LayC”)aAij eZEaRLgZD&YﬁéFDaEg@ZéA@
alIOJaEngD keys () eeUzze§Te£TaZdayAaylasIgOreT6éZEaRLgZDeT6égEaZCarzesaaAC
éTse gEaZ() gZDayAaylacLarSecnazEegchDgL zaeAgarsaeYraoCaznaz§aeTraeNAeZEaRLaeSla i 11JNaerTa@(
el Aiz8iijNaeCadl)i; e Csafz6ZEARLcZDET 62 geaNijAirZeZ66 AZ¢ZDEZEAR L Smi; 1TiijNAR fizscZt
setiAC

amUAEjcZD items () 2 UzesTe£TAZdayAaytANEARA (éT6iijNaAjj)
arz¢ZDABCct aegEaZ, ar7e$aaAC e£Zaytarze$adRNedtiz§ e TreNASZEAR LaSmi; 1TiijNaziay TaR fazéecncT

aric6aimUAEycZD values () eUzesTaz8§e Y icsziijijiijN4; Ee Ya6Caztiyme TraNALZGNEzN c7me
e §RcomciNazeiyt e YiaZaiy2aA1jegEaZ iymeC;ifidfAeL A=llL ¢ZDaAijizSiymcZyaRNiijNe£ZedniijZar
ayme£GiijNaeCadlld; dcatice AN IaA iyt éice L geaNe£Z47Z6ZEAR L Smi; 11cZDefiiijNi; 1aR fiz8AE L 4FE4 2
setiijNcDGAROAEmeL 3eaNEZEART e£Rc6UsrseaN#zEaAC

7

3.10 1.10 aLaéZd’azRalLUcZy

mo
2«

RNaECctaaziatizeNAéaza
éUoécY

eAO=a0al [y AaytazRAL Uik éiciieNAGECct #éa7a7RcZDaRN 2 UtietLéZd éCmad mcZDA A jiij§
egcaEsaUzaeal

deCadl)azRALUAYECZDAAIEC @Y hashable ¢§zadNiijNéCeazlaRf4788; LcGAMT¢ZDALT ¢ TI6ZES



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£ZayteUzaesTazEazEANaZRALUaymaECet 1y 7 hashable
¢ZD=UtaAZ=zLmc6acTIAAC  4eCadld;izeCseiléZd AECet 44ymaRFASLayNiijLeiTaeC
dict ¢§zadNiijl ¢ZDAa7RaLU4ymé Gmad maAECct cZDefliijNi; 26 1JAee AATEaVE £ izCcaAcima, 62 T7aR Y 4y

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£ZeGNgZDkeyaRCaeTraeNGaEiZazanAaylaG, aaTruJ NarEazRaLUaECgt aejtemcelR
hashable ¢§zadNaACayNéice Yia6CeZDe TlesTed 74, NiijZ

>>> a = [ {'x'":1, 'y':2}, {'x'":1, 'y':3}, {'x'":1, 'y':2}, {'x':2, 'y
"4}

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

deCadl)d; ieCsas§zizOmTajtimUa6taA Adsde A ge L Ue ABe §RajleZt 4d 3cZDe TiembezSedDelszl
eoiedz

deCadl)i;aazEazEaise YieCseliléZd éCmid maECct #iijNEAZAyyaRz8c6 A smT¢ZDadDEARIY Aiyté

>>> a

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

{1, 2, 10, 5, 9}

>>>

¢DiieANiijNe£Zcsme UzesTiymeCicat @bd’ AECct d¢ZDéazazRiijN¢T§2LR¢ZD¢zS e dlTijmcZDAECet



allizll neLCayla:LSazna, £ngazEgT§ 2L RAZIAG; i aeIféfSl’ aeLSazngZDaG i a:TreeZt’ ﬁLééAZngujNaylaZ]
wiTaeCiijNaeCadlJieCadlli; ieCseizaR Uiy Adjte UGiziiijNae(LeZd éCmid meaNiijNi; 4R fizsa; Ladze Y

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

ayLe£rkeyaG i aeTraRCaeTraelaaz;EazE sorted () , min () &SN max ()
cml aEEg 163G eeTrgZDgZyalj ijar.§eCaAC aRf478aRCeA 1.8 aSN 1.13
afReEL.CizEegtaZt ad ZaAC

v

3.11 1.11 aS;aRmalLGcLG
eUBecY

z

d;4cZDcINazZRa03czRAG 2¢Oy Add gaiEaise UdesTeZt 28EcZDearcijUciAALGeL GiayNeaaGiijNe Dl
égcaEsalzaeal

\ #v. 0

4AGa6Z4;a=1TL 4y AeGtizéciAee AizOay Adytesia; TalUgn@aysaylaGaaylaZzaoZa imc;62RRaRUAGY¢

#H#HAA .
0123456789012345678901234567890123456789012345678901234567890"'
record = ... 100 ....... 513.25 ... . ..., !

cost = int (record[20:23]) * float(record[31:37])

ayOAE6CEea0aEZiijNayzizA 2L iymeCse£Z2204S | ARMALG L GaS¢iijZ

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

chnidzNesmel LeelliiaymiijNi 16 A£aEmizEad §6GReUses TeREegécZDeaticijUciAdjNaiGiijNi £a; U
eo6iedz

ayAeLneisessiijNiazéciAijmieCadllaGrcOrad 36 GRcZDcacijUciAdyNeiGaAijiijZa; £4; UaR e ze.
®fT4eCiijNieCaedlli;1aZde£G=IEcIINCIINAYARZt ALmA; 3AEZ¢ZD478¢AATIjNA  A41jZe SycIAeDSeéNa CséC
e£76GNc¢ZDegcaEseUzeale YiayAuyta; LcoAsmT¢ZDeUzesTeo! 4jieZt AbizyExeZicZDeale ; iz¢caAAL

4EEC;6¢ZD slice () 4GieTral.Zazza7EayAaytal GeL GarzesaiijNaR fizsecne Tialllizza; TALGeL GAE

>>> items = [0, 1, 2, 3, 4, 5, 6]

>>> g = slice (2, 4)
>>> items[2:4]
(2, 3]

>>> items[a]




[2, 3]

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

(0, 1, 10, 11, 4, 5, 6]
>>> del items([a]

>>> items

[0, 1, 4, 5, 6]

deCadlli;iellL iy Aaytal GeL GarzesaaiijNa 1aR faz8aL EALAerC¢Tia6CeZD a . start
,a.stop, a.step dsdeAgzigeOuaRUzZt ad' Z¢ZDifae AfaACziTaeCiijZ

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

5

>>> a.stop

50

>>> a.step

2

>>>

aRead UiijNi;1e£ YeC 6 AZe£GerCeTIALG L GeZD indices (size)
2 UzesTAEA6Cae Y aarDal iy Adytca6d6Zad gaiR ¢ZDazRal UayLiijN
e£Zay1&ﬁzae§Te£TaZdayAaylayL a]viégilvb (start, stop, step)
11]NeeL A=lIL aAljeC, auZecnaRLeACgZDglJ r arRazeaezaceu§e()ngNeZRaLuan
420 ANH; i £<;Tlg;ZDan1’iéAZeA£aElangOr IndexError aij CayyaACaerTac—;CuJZ

>>> s = 'HelloWorld'

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

(5, 10, 2)

>>> for i in range(xa.indices(len(s))):
print (s[1i])

>>>

3.12 1.12 azRalLUaymaGzcOraenazeTrelJAad'Z¢ZDAaECcta
éUosécY

®AOzit2L | 4G7iyAaytazRALU4ymaGrcOfefiae TreJAGd ZcZDAEC et 38S¢iij§
égcaEsaUzaeal

7 2 N2\ Z

collections.Counter gszarsaeYraySeUlayze£Z<;szerecYeANeoceoquDuJN
46CcTZeGselIL ay AdytellL ¢ TicZD most _common () ®UzesTeZt #08czZi7Ei;icmTeal.aAC



Nz 0

ayzazEeijTed 7iijNAELAAGeS 44 I ayAaylalTemaLUealazuayTaeC§eeL (4GzaStiytamTemaGzcOré

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)

# 4GZc0récScOGaeIJAénYczZD34yamTerm

top_three = word_counts.most_common (3)

print (top_three)

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

e6ie6z

a i IJ ayzeCSaEenJN C ount er arzesaaRrazeeeOeaRUazzzeDRgZDgTsaRraSLayNnJLha s hab 1 eujL aEC'

>>> word_counts['not']
1
>>> word_counts['eyes']
8
>>>
deCadllidjieCsel NALIACASE 50602 THijNARFizEcCA M cZD¢ TIAE Aaes TiijZ
>>> morewords = ['why', 'are', 'you', 'not', "looking', 'in', 'my', 'eyes']

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

>>> word_counts]|['eyes']

>>>

el UeAE4;1aRz84;£¢T1 update () @UzesTiijZ

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

Counter a6di; NayAaytésllayzizzc§écZDel ze Age Y asCiznaRiiaz8a; Lacze Y S¢ZDet§x Tiamee£R

>>> a = Counter (words)

>>> b = Counter (morewords)

>>> a

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

' 2,




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

>>> Db

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})

>>>

2fneUicUSEUGiiN Count er af72$ailliaGaazO=L A=lIL élJAseAdLticalel Ut AEeSae Tre TiembcZI
allTegeaRse£Zcs76U66¢Y ¢ZDaUtiaAZi; 347 Teréiij Y ABLEAL @ NI 46CiijNe ANzyme Y fe L NakIcZDALI ¢ Tia

v
.

3.13 1.13 éAZe£Ge§RayaEsé ToamUe0SazRayAaytamUaEyalUeal
éUoécY

djaelILay AdytamUaEyal UeafiijNi  deCsedzemoe §Rijtel Ue§RaGAjmUAEy imU 26t ide OS47R e
egéaEsaeUzaeal

6AZe£Gi £¢TI operator aafaﬁiﬁgif) itemgetter

aG‘ e Triij NaRrazeeIdayyﬁéSieeYSgZDaaOSazRe£ZeeéﬁgZDzeTreel6ngeedDaAC
4AGe634z0 2 Tiem6azSiymed Act ¢aGzaeisc SgnZaljZaSYa£qaeAraLUea111]NazuayTazeayNaLUgZDeeTra

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}

xizemGizzeDRcZDimUSEyimUz6teise0Sa7Re; SaBsczSedlleaNa Y4, Lasze Y Sa6dcOrcZDiijNize

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)

dz¢ciAcZDe; 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§xTraNAAL Zijt keysiijNaefTaeCayNelécZDiazeciA

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

dijZazgcT84eCayNcZDe; SaGriijZ

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

alJ layLeIca()NalRayluJN rows ecnalj aeASgzZ&OeaRUayAaylaE§eT0aanRCaeTrgZD
sorted () 4EE¢;64Gj=TiaAC e£Zay1aRCa3TraaYr callable gszadNuJNazuayTazO TOWS
éiylaa6eaRUayAaylalTayAaECgt 4iijNcDaROe£TaZdecri¢ Tleise0S47RcZDAAIAAC
itemgetter () 4G;eTrarseYrer §er ¢aL.Zaz7e£7:4yt callable afzesacZDaAC

operator.itemgetter () aG.eeTraeIJLayAaylééﬁ TOWS
aymcZDeoia TeTlelde§eel  dAijZDet ¢aij IéRcaerraAcaRrazeaeYrayAayla-UéEyéTaaR-g 8iiijN
ayAayla:Tt’ aj c’éAlj el UeAEdz74; TeCiad $iij aaEeayAaylarzesagZD __getitem__ ()

UZEE§T(;ZD21A1] dAC  aeCadl)ijddijaaEead Ziytct caleaRCaeTrgzZ itemgetter ()
11]N§6C<;T§a3LRgZD callable é’u’riééaauZe;ETaZdayAayiaNEaRnaeL’ A=lIL aECgt’ ééAugZDaEngDn]N
4zayT sorted() &G eeTrauZeeazeel6é£ZaylaEngDaylaECgt’ 469787Ra0z20S37RAAC
i Edj1eCsee AARN2 Utal G aaytamU=stiytéice£ZeaNe0SazRiijLeiTagCéAZe£GagSaSNaRme g2 OS 47

itemgetter () 2lJL &ﬁﬁﬁAZéﬁﬁRféiéng lambda
eale; ; dijRazéaZ£iijNefTaeCiijZ
rows_by_fname = sorted(rows, key=lambda r: r['fname'])
rows_by_lfname = sorted(rows, key=lambda r: (r['lname'],r['fname']))
2£7cpme Uzl iz §iymeTZaACH B Y iiijNa£¢TI itemgetter ()

2 UZ4ijRiij Ze£Rea‘NgZDglla(,6a£nngaACaZaaeld’ iijNaeCadlJijiarzeAgeC eeAxsCaiTe; CénYcZDerlis
itemgetter () eeUzaljRaAC



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}
>>>

3.14 1.14 20SazRaymeTreNAaO§cT§iTe: CcZDarzesa
éUoécY

;32 CseOSa7R¢$2adNcZyaRNcZDar7844iijN4; Ee Y fiz Uiziijme TreNAIO§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‘ £¢Tl operator.attrgetter () =igizéeZ€ lambda
4G = TiiijZ

>>> from operator import attrgetter

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

>>>




edieoz

6AL NI £cT1 lambda 4GjeTieLUeAE2YF attrgetter ()
aRfeCjaRUaEsdz0aytazzaUlJa¢;aAC 4;Ee YfiijN attrgetter ()

4G 2 TieAZayyiijZesReaNcZDatncCziijNaziay Te£ YeCaRNe UtaEAesyad ZaytamUeste £ ZeaNerTe; Cal
e£74y1ei§ operator. itemgetter () 4GjeTiIIcTIazOmUAE¢szadNa; LesziijijiijLaRCeAC1.138iRe
i NaeCiijNagCadl] User ab6di;NefYalJLiyAdyl first_name &SN last_name

asde A giijNéCeizLaRfiz8aR SiyNéice s 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)

>>>

3.15 1.15 éAZe£Gae§RaytamUzotarEedra; TaLEczD
éUoeécY

djdelJL ayAdytamUaEy =L U AEasdi; NeZDa7RALUiijNeDaR O de Cseidzembe §RijitcL 246Z¢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;3eCsallieNL date ALEczDAROCZD TremsalUiyt.e£ZeaNesmizcaACayzaz B Z a0
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,
print (date)
for 1 in items:

print (' ',

key=itemgetter ('date')):

i)

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'}
e6leoz
groupby () 4GjxTieL naeRRaeIt aylazRaLUaiﬁayTae§eaeL (Je£dgzngyaRNaA1J11JLa3LUeAEaeazaelo
key aG| aeTre£TaZdaA13 gZyaRNnJL gZDaECgt’ 387RaLUaAC

alJ laarRaenae£lazchDa3UuaA211JNaoCaU Ze£TaZdayAaylaA1J aSNayAayle£lazcaZlarzesanjN
e£Zayle£lazcaZlarzesaaRrazegT§a:LRaECgt’ A3Ad] aEieClcmL a70ayLéicéCeiytaAijcZDezDiymel Azl L af
iy AaytéidayyéCmee AcZDAGEAd Geméétd e Y ice AxizembeNGAGZcZDimU x5t Ex Trem6eOSazRaA
4734y7 groupby () dzEizEecAx§setdczmcZDAECct HiijNaeCadlJizNAELazZlixsa2lIL 2OSa7R46N=LR¢
a@CaedIJ aj aazEazEaRleeereC§aaazee-0 date aaneo;arEaeTraal(SéiLEgzDaLrayAaylad’ g_gZDaeIrzelogz5
éCeazliajaelJASE; 4; £9T1 defaultdict () @idedDazziyAijtad ZaAij aanEquNaEgaand’ZaAlj aanE)
1.6 afReE.ClIL e£GefeczEcZDizNcmiACeiTaeCiijZ

from collections import defaultdict
rows_by_date defaultdict (1ist)
for row in rows:

'date']]

rows_by_date[row]| .append (row)

YN

e£ZedtcZDefli; 38R iz88; Lejzel; cZDaiseCarzeRayjtaNGasZe Usell§26£6Usa 287 TcZDe6ta; 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'}
>>>

alJ layLeIcef,ZaylacNalRayluJNaeLSaznzesa@IJ L 5£E6@A§1EL§1FEE:6F§1; Te0Sa7RAACAZi2md 1ijNieCac

e£Zgglanza1JRaljZaerTaELanSazRgDﬁaROaEleAZe£G

groupby ()

aGjaTreemizécZD= U741 Re£ReaNa6Ua£nayAazZaAC
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3.16 1.16 e£Gazd’az

éUoécy

RaLUaECcta

s

djaelJl ayAayleeTrzeloéiiRaLUuJNa:C§aLl ngayAazZé sDALZ4704ymeRRARUAGZEIIAe AcZDAAjj ]

egéaEsaeUzaeal

®lJAc6AMTcZDefGaezd a7RALUSEC et dcZDa UzesTaise Yid; £cTIAL UsaleOlafijaACaTaeCiijZ

>>> mylist = [1, 4, -5, 10, -7,

>>> [n for n in mylist if n > 0]
(1, 4, 10, 2, 3]

>>> [n for n in mylist if n < 0]
(-5, =7, -1]

>>>

2, 3, —-11

i ;EngaLUeeﬂanlaru gZDayAaylae jLJany 191] zeZuarsaeYra@CaedIJ e SaEeeIdayyad’ zc“;(;ZDaf:UuaAZaljZazgg
aeCadli;1aiZAEEAmY 2fTe; Ce TR2D§iijNéCeizl i  1aRfazéd; £¢ T T§ e LRAZIzale dijRefmizcia75¢ T§£G

>>> pos
>>> pos

<generator object <genexpr> at 0x1006a0eb0>

>>> for x in pos:
. print (x)

(n for n in mylist if n > 0)

elJl aeﬁﬁﬁAZﬁjNeaEGa:Zd’ e glv)aLZaarTebéad’ laeiélijNayle(VJ i gc’SAangZlv)aU Iaiﬁeqiaeéfarij aeLﬁeAEg
aerTa@CuJNaAGééibé;EGaezd gZDanﬁéAZeIJAe@Aad’ DgRanAazZaljCayyaeLUeAEaEﬁazUad’laeICaeCEaE]

¢DaaRO: £ TIAEE77¢ZD filter (

) 4G aaTraAng’zacNa@CayNnJZ

values = ['1"',
def is_int (val):

, '4', 'N/A', |5|]




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; aeIraLZazzazanAayle;ElazcaZluJNaZaaEId’ deCadlli; aaeC§acUaLréiyAaylaLUeazngDc
list () 40z i fnemcaAC

e6ie6z

3L Ueal2Ol4ijaSNcT§eLRaZIeale ; 4ijREAZ4y e CEAELH) Nz Y iefGazd @ TraméxJAc6 AmTcZDa U
dEGa6da6CazneL YeCalllefGazd ¢ZD2UGaAAZe  emé e TiembaACzi 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£Gezd eeSla‘ 0] gZDayAaylaRYg glarsaeYraranlgn@aRLeeIaazugZDaAljnganrgZDaAlj d28eZ£iijNe .
eerTaf;CuJNaIJ layAaLUaeTrmloayla, 44R7eC; ] aylazEeeC§2eL (JaLreelcaeTruJ NeANayTe£YeeC§aranlaeYrael1
6AZ£GATEEGad’ aeIazazuaeTbaLraeIazazuealec(,aljRaylaOzu]NaRrazeacLaozaeYSgZDegcaE§e£ZayleUéeé

>>> 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 0 for n in mylist]
>>> clip_pos

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

>>>

dRead’ UayAaylaAlj a; UaE§ee§ngDe£Geezd a08aE0aSe YT itertools.
compress () 11_]N 46Caz&ayAiyt  iterable ﬁfiésaaSNayAayngyarzazTgZD
Boolean 6AL NI 4Z147RALU# T4y 7e; SaEARCaTiaAC ¢DitaROe; SaG7
iterable afzesaiymarzaz TEAL eNT aZlayz True ¢ZDAECct 33AC

aj Sa i aeIJAeeAngaR@ad UayAayngyaE§eATgZDaZRaLUaeIéé£Gaezd @§REy1aZRALUZD2UGAAZiijNe£Z:
@i TaeCiijNaAGaeCcOralNld; il ayNéicayd aLUaeTreeloujz

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]

¢Orallli; aeCsarBéCeazZarzaz T count aAijad gazO5¢ZDalliaiAdRIsCle; SaGiijNeCeizl i  14R 47884

>>> from itertools import compress

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

>>> moreb

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

['5800 E 58TH', '1060 W ADDISON', '4801 N BROADWAY']

>>>
&£76GN¢ZDaEséT6cCzalazOaELAL Zazzay Ayt Boolean
87RALUTjNeNGed 74StzZaECet AcieaR LaelaizaaAC ¢DiaRO compress ()

4G e Tiedzemse£ZaytazRALUAOZEAL NI ey SaGzarza7 Ti me;64y7 True ¢ZDABCct 3aAC
SN filter () 4Gj@TicsziijijiiiN compress () dz§eYieeTaZdcZDuyAuytetmizcaZIaACIZaomd iij
6CeizliaélIAeAd £¢TI 1ist () aeIééngzSaedIJe‘naelcayzaLUealgszadNaAC

o A4 V4 7 sy

3.17 1.17 420amUaEyaymeeRRaRUamRéZE
éUoeécY

djdeCsedDéAday AdytamUaEyiijNasCe YaRead Udy AaytamUaEycZDamREZEAAC
égcaEsalzaeal

=lJAc6AmTcZD2Uz3ijRe Vi £ TIamUaEy 2 OlafijaACei TaeCiijZ

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', 'MSEFT'}

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)

;B Y1iijNamUaEyeOlafije UzaijRealeDR&Zt e yEeZiiijNaziay TasdéZEayt 42§ 41jZe£ReaN¢ZD e Zt
iijLallle£Zayta; NamR 4 ymiijNasdéZEetNef TaGaazO=i T dcit ()
4G 2 TreUzaijRaLieTt 2Tt iy Aa AmiijL aAC

elJL2U68AZa6N2LRARN#yAdziazNiijZelJL 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:
1.6 3AmaAC a@CaadIJ é’lfiglNazRe;EReaNaeAgeC‘e@AaesCaerTe(,CeanZDéquJNeIJAe@AeLsngeeUﬁéUt 40z
aEsizO=Zt ad’ Zé6aa3U1’iaSNeeAgeC 12etNefTiijNaRfz8aRCeAC 14.13 aiReECAAC

3.18 1.18 YaarDaRmcgralLrazRaLUaECcta
éUo6écY

aj azlJl ayAaeo;eAZe£GayNeeaGe0£eraLUeaJaeLUeAEaEngDayIaECgt dcZDizecaAjNE | Ee Yie£?
470= Y1 aaeC§eAZe£GanggraeIeeo£eraECgt 33AC

égcaEsaUzaeal

collections.namedtuple ( ) 4G TréAZe£GH; £9T1ayAayleeZ6éAZgZDaEngDafZééqeeIeay(Sa ja
e£ZaylaG i aeTfé’u’SdeZanLeeYr'ayAayle£TaZd Python ayleeaGaGEaEngDgszadNalesngDayAaylaueaOC(
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’1§| iRm EngDazuarEarzazTgZDaaneognga

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

>>> g

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

_replace () @UzesTetYellL ajAayta; LellL ¢TicZDcL 7 Agaisa Yia; Si;dcZDAS; ARmAECczDaNe
ﬁ6éa:YféiyAéiyléIdéyyeefjiéi(,£gZ]v35qﬁéEEeeIfaEI6ng)eeﬁiee§T€1AC
aj aaRrazeaELaLZﬁZiayAaylaNEaRnglj ngJAaAlj gZDaO§adNaEC<;ZD11]N9Dﬁé’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__
2 UzesTeZDesziijLARCeACS . 4aFReLCiijLaAC
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3.19 1.19 éjnaemc¢aziaRNaeUliedoacoUxTiemo
éUoécY
dj3éJAe AN e Trem6a7RALUGVE 2L 32aNe AZEZEAG @ TiiijLefTieC sum () , min ()
,max () iijLiijN 4;EeYiéeUAEL#;aé1JAccASELe iaméel UsAE£Gezd e Tiems
egcaEsaUzaeal

P U4

ayAayleIdayyaljYeZEgZDzeUzaljRaOzngaRLzeTraeloeoaganyOe|nzelcarsaeYra‘£gT1ayAaylgT§aaLR

@i TaeCiijNagCadllij aaeC§eoa,ganzg&UzaSNujNaRrazeaCRayNeIce£ZaeauaAZuJZ

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

sum(x * x for x in nums)

S

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)

e6ie6z

~ // s .

ayLéiccZDed zacNaRSa‘azelegd ZaZEa‘SgT§zeLR lealey,
xiTaeCiijNayNéice£ZizZemiRéx Y icml 2 TLcZDiijZ

s
.....

s = sum((x *» x for x in nums)) #_
waeY:ed’ ZcZDdi jaeASEyAdycTSelRaZ1eale ;41 jRaAFZesa
s = sum(x * X for X in nums) #

[a]

/////

aj £ngayAaylgT§aeLRaZleqle“alj Ri;j1J ayzaRszTralj ZeerTaELaLZazzayAaylayt zeUl’iaLUeal'ceZt ab.aé
eiTaeCiijNagCadl)i;daymi; £nggT§2eLRaZleale“a1J R¢ZDefliijNajaaReCijZe ACEZS £<;T1ayNeIchDa‘



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

alJ la@ngayAazZeAZeZEaG‘aeTra:rTa@C min () aSN max ()
gZDanuaAZa i aaRreC‘ e/t aLaaA AR Saz04; £nggT§ zeLRaZlgL Laell nujN
aoCazneeOeaRUgZDayAayl key aEgeToaanRCaeTraeLeryarza ‘aabLaaIJ L éy6ﬁLl’ aAC
@i 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'])

3.20 1.20 aRLazuad'ZaytamUaEyaelUaeYaarD
éUoécY

cOrallizlIL ad ZaytamUsEy el Ue AB= ¥ 54FDiijNi; e CsarEasCiziazOéAze; SayLARLAzZ G4y Zay 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;34EEéazalllayd dytamUAEiyme L geaNe§&el ;o Smi; UiijLefTaeCAELEzO
a ayleeL’ clijNagﬂCaedIJ el baylaLraElaIJ | b aymel [ iijLaAC

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, 3]

>>>

deCadlJaGzcOréGmad méT6iijNeCeE 'ZLgﬁﬁ iy AeetiadGrcOrcZDae YaarDaAijaijZeche£ TaZdaAC
47 3cmd iijNi; NamR¢INdZR i ymeZD cl'z'] eAzeYiiijZe£TaZd:mUaEy a
aymarzazT¢ZDAAijiijNeANiyme YT b 1ymarza TgZDaAljaAC

20,0

afi'aiiOaanEngDeeZt e UfeLUALA6Zd eSmijJeAze Y14 saSngDaeYraLUealaylgnnayAaylaanEyc

>> ¢c['z'] = 10
>>> c['w'] = 40
>>> del c['x"'"]
>>> a

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

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

>>>
ChainMap arzi70¢ijUgINermel AaymeZDi; ¢ TIeNCaZe ARV GRiijLaf TagC
globals locals glL 11JL a—:YreIdayyaaIJ L¢TicZDaAC
a7zNasdayEiijNallL ayAazZanzae§TaRrazea‘ £aoCaRYa¢,UgoAalT11JZ
>>> 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"]




1

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

4lJdy2 ChainMap ¢ZDaZ£iz&iijNijdaReeCiaijZeACZS4i£¢T]I  update ()
eUzesTaiEayd dytamUaEyaRLAzGaACerTaeCiijZ

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

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

>>> merged['z']

>>>

e£Ziatiz§eCieaNa; UsAZiijNi B YiaoCéllAseAd; 18l Zaz 74y AdjtaoNAEiymaRNcZDamUAEafzesai
4RN=UiiiijNagCedlJA0§mUAEyAAZi7E=Zt 2 UtiijNe£Zcsme TZARY dymiijZiRmaz TALfe UrcZDAR LAzl ml

>>> a['x'] = 13
>>> merged['x'"]
1

ChainMap 4;£¢TIa0§2iscZDimUEiijNasCeGlatsaymal.Zaz7e UicZDamUAEyaAC e L Adz846CaZ 4

>>> 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

>>>

4 cnnazNcnaiijZamUcneaysaSNaeUGaelJn

4Gi202L A=lJL 1)L nggZDglNazReC i auZeeuL’ éiRLaLree§RazZzeUGzeIJ nad’ DgREll]NaylgoqaeYre L
e£ZayAgnééifEeGlngaE§a3§1aaUGaeIJ ngZDaaSla jad’ DQREuJNaarTa@CaeRRaRUalUgn@aysanaaRIJ ¢t Giijh
ad’ géClaLEgZDeUEiééYeC i2C; g(’SAangZDengTlalUgn@ayngDaEEazzanzae§Ta0NaeLRaAC
aj EaaYru]NayAazZaaZt ayiéid’ laeICgZDaaSla‘ JaR7C; eIJAe@AeelcaLZeacleu,alj REELUGAE&IJ 7ad’ §cZDegla
aztayTal leeSla i UmcodeanuaAchraLrgZDayAazZeecYaeL NgZDeU(’iééYaIJ le£ZeGNaz§a1J ZeéhzRRAR
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4.1 2.1 aj£cTiadZayicTNaoZcnealEaLsamUcneays
éUoécY
djaélJAce ASTEAy AdytamUcticaySALEAL $ayZzad ZaytamUaeGtiijNi; 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

4.2 2.2 amUcneaysaijAad’teelUczSar;aNzéEn
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)) :

v

4.3 2.3 ¢TiShelléAZéEmcrieaNzéEmamUcneays
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djdeCsij£¢TI Unix Shell iymayicTicZDé
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
@®laalUaACERCeACS.134iReE.CAAC

NS

4.4 2.4 amUcneaysaNzéEmaSNaeRIJct'¢
éUoécY
djaeCsaNzéEmel UeAE2RIIct ¢l 2867 21aiijReZD2 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")]
>>>

i EaeYreIJAe@Aaeﬂae]v)RgZIv)zeleij NaeéaadU djael Sgc’SIOJaAZad’ géGRgZDaNZéEIaSNaeRIJ ¢t éeeSla i1l

aelanUngaLngZDaG, ae'[rauZarEaeIJAe;ESglJ UerS e£GgZDaalaa1] Rgl] SalYe;uaeIei‘iJNaZaaeld’ azuaylagZeeuL
aj ExYiieCadlli; i £ngecD91J UerSaalaalj R¢ZDefliijNi; 241 Eij 74GRarSe§eel; (ASNiyAiazZé¢iad UcZDad T

4.5 2.5 amUcneaysaeRIJct ¢aSNeZLené
éUoécY

djdeCsal)amUcticaysiymeRIct ¢aSNaNzeEmeNGa6ZcZDeUGelhnzlaiijR



egéaEsaeUzaeal
afiéiiOgoAangZDaerIcaelaaljRlleth 208 £¢TI str.replace ()
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;,
4.6 2.6 amUcneaysagjcTéead garRaEZcZDa=RIJct ¢eZLené
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 gafRaEZgZDaNzeEleeSla 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 V4 V4

4.7 2.7 =lJAc§maNzéEmaeiaiijR
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 a Lad ZayleUt gZDecnaljAagNayngSaeI§gn@aNEaRngZDanGeeIJ necnag;cTea

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

4.8 2.8 ad'ZeaNaNzéEmaeiaaijR

éUoécY
djdemcalerTelAdj£cTiemeal Zeale; ; 4ijRAOZANZEEMIY AL 321UcZD2 UG21TiiijNe AN  d6[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

4.9 2.9 arEUnicodeae(GalJnzeaGaGEaNU
éUdécy

4 demcal)[ad DeREUnicodeamUctieaysiijNélTARe Acabitiel A= lJL imUcticaysall a7 TasCa lJL ¢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£76GN¢ZDxUG=InaAlSpicy JalapeAsoaAld;£¢TIa7E4yd cgmi;caijReisealcd 7aAC
chinayAcgmi; £c Tl Tt 4;SamUcneaATASAAT(U+00F1)iijNeiinazNegmi; £c TleNL iy A imU e ma AInA ATAROGI¢:

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

4.10 2.10 alJizeméalZaijRayma;ScTiUnicode
éUoécY

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

egcaEsaUzaeal
ézYe6d CEAEN re aelaaIUausngarzayAazZUnl—
codealUgn@gszaeIJ L 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 leelaaljRaylaNEaRnzeNGaoZgZDUnlcodealUgn@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 gN&RIJgt’éaeSla,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 zeUzaelcaLZalj Ré’li5
46CiziiijZayzUnicodecZDad $afRAEZe  ieméaSNaE Gz Uad 36 GR2IIL etidcL Ze AgeRR i, ZaEigi¢cZDeTr



4.11 2.11 aLaéZd’ amUcneaysaymaymelJAceAcZDamUcne
éUbécY

4;32Cs40z2eOL 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

o 77

4.12 2.12 a6axe§éeyEcRExUG2IJnanUcnheays

éUoécyY

7

ayAazZe Ui ALcZDazijclZ62S36¢3 IJla‘agZDg,SgnZea;eIcealalTaylecSaEeanGeeIJﬁéAIpA,tAeAl’iAs
egéaEsaeUzaeal

20GzI) naeyEgREeUééc’Yalj 72l aAREALIANE2NizUGzIl 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

4.13 2.13 amUcneaysarzéjR
éUoécY

djaeCsé AZe£Ga§Reimar7é ReUziijReidiijaijRAN UsmUciigiys
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

4.14 2.14 aRLazt=NijeOéamUcneays
éUoécY

;22 CsarEaGaaytarRcZDamUctiedysaR LAz 4y 24y 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

4.15 2.15 amUcneaysaymaeRSaEEaRYéGR
éUoeécY

d;3eCsal.Za77ay 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

el Adz&iijNeZ; et &6 ”£eU0ayAayleeaLay 3clINayEa028; LéCle AtiijNi; Ee Y arza6CcZDizz4; Tee Smid; 1T mi
4.16 2.16 4z8.eNGaodZalLUaod;=aijaijRaNUamUcneays
éU6écY

djaelL ay AdzZE TEamUcheiysiijNeCyizé e NGasZ¢ZDal.Uas; aiEasCiziié 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
4.17 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

deCadld;ieCseZt emée UGenamUcheaysaymcZD aAY<aAZ =LUAE aAY>aAZ
iijN4;£¢TI html .escape () 4G &TraRiz83; 672 Y S¢ZDa6NzLRaAC=TaeCiijZ

>>> 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



4.18 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]))
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>>> 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 ()

>>>
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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")
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tokens = (tok for tok in generate_tokens (master_pat, text)
if tok.type != 'WS'")
for tok in tokens:
print (tok)
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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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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):
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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 { ('+'|'="["x"["/") factor }x

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):
rr
expr : expr PLUS term
| expr MINUS term

def p_expr_term(p) :

rrr

expr : term
rrr

def p_term(p):
term : term TIMES factor
| term DIVIDE factor
if p[2] == "x':
pl0] = pll] » p[3]
elif p[2] == "/':
pl0] = pl(1] / pl[3]

def p_term_ factor(p):

rrr

term : factor

rrr

p[0] = pl[l]

def p_factor(p):

rrr

factor : NUM

rrr

def p_factor_group(p) :

rrr

factor : LPAREN expr RPAREN

rr

pl0] = pl2]




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

parser = yacc()

e£Z:ytcINAZR iymiijNaeL A=lJL azcgaAeC i a‘laanyAaylaerTe(JCéﬁYgZDasCaenquCa‘ aaRleIJAe@Aay

eAN&6d6ZEcZDe£ReaNe g éedRAZIiijN2eOaR Uizd ¢ Neml cml: 47 TasCAL [
ayNeéice YiayAayte AO=dnd; £cTia; UALicZDegeedRatzesacZDi; NamRiijZ

1JansczReénazSaG;

>>> parser.parse('2")

2

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

5

>>> parser.parse ('2+(3+4)x5")
37

>>>
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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')
b'Hello Cruel World'

>>>

e£7:477Smi 1JaRN 204286 ACcTIazOmUE Ca TiczDaACai TaeCiijZ

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




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

True

>>> data.split ()

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

>>>
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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]

TH!

>>> a[l]

ret

>>> 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

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

deCaedl)d; ieCseiijaijRANUamUk.C amUchieaysiijNa; 38, UAELi; £c TledGAGEcZD2 UGz IiimU cligiys

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

b'ACME 100 490.10"

>>>

eeIJAaROeIJAe@Aa:§12€DR§ZD2€Yr11]Na i £9TlaerLCalUgn@aysaRreC i al] ZeeTzaRYayAazZaeSla, I gZI
eiTaeCiijNagCadlli] i £<;T1ayAay191J UgaAayiéerLCgZDa:UGaZﬁﬁRluJ NeANiyme YiiyAijteZ6é AZcz

>>> # 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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>>> round(1.23, 1)
1.2

>>> round(1.27, 1)
1.3

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

>>> round(1.25361, 3)
1.254

>>>

a‘SayAaylaAlj aLZae,aIJ layd aylecngNgZDayleUt gZDanl’iaAZuJN round
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>>> a = 1627731
>>> round(a, —1)
1627730

>>> round(a, —-2)
1627700

>>> round(a, —-3)
1628000

>>>
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>>> 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"

>>>

iRNeaitiijNijmee A TcIAZOze] maE&2t6cCzaAijridaATifsemcaAlealélcayE.clING iz Id emicabcZDE

>>>
>>>

Q o o
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>>> b

>>> ¢

6.300000000000001

>>> ¢ = round(c, 2) # "Fix" result (??7?)
>>> ¢

6.3

>>>
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4.2

2.1

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

>>>

>>> a

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

>>> Db Decimal ('2.1")

>>> a + b

Decimal ('6.3")

>>> print (a + b)

6.3

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

20 v
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>>> from decimal import localcontext
>>> a = Decimal('1.3")
>>> b = Decimal ('1.7")
>>> print(a / b)
0.7647058823529411764705882353
>>> with localcontext () as ctx:
ctx.prec = 3
print (a / b)
0.765
>>> with localcontext () as ctx:
ctx.prec = 50
print (a / b)

0.76470588235294117647058823529411764705882352941176
>>>
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>>> nums = [1.23e+18, 1, —-1.23e+18]

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

>>>

v

ayEéiccZDéTZetfaR izl ¢Timath . fsum () L AeRRi;ZcZDeZt ¢§;cabe6acoUeCiakZelsegtak

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

>>>

70z N Y VO 4

N 2200 Zeev P

gDueANuJNarzaanEuangZDgane§T11]Na‘ adzTeréizTezEcaTcl 86CazicREREEA6CcZDerat6H2 3¢

zeAZgZDzeIééft 1ijN decimal aalaaIUayie@AngaIJ [l éRLaLféGSedngDééEa§ §3AC

all le£ngzglNﬁiRayl11]NaS leeATeeYréyAQCZafRangZDéffﬁﬁfSﬁIJ leoag6Ue£GglNayleTSéZﬁéC [ Y FiymiE/

3Z3emd IIJN decimal aslaaIUayié gééE§e£ngzeU6ééYaeRRaCZaZEanza’eg[aAC
aj SPythonaSNaeIr&léSéiSaeL’ Sazd’ éAS gZDanﬁaAZaz§eAZayya1JZeAGaLr Decimal
arzesaiijNazaay TiijNeAZayyiz§e Y ralliad DeRESGSedma TremGcZDa UtaAZaAC

éUoécy

dj361JAce AdTE= TramU241jaijRANUaROe; SaGriijNazieOgal e TramUcZDi me TraA Adfzé; RaA AsmC

egéaEsaeUzaeal
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format () 4Gj=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, '710.1f")
! 1234.6 !

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

'1,234.56789"

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

'1,234.6"

>>>

deCadllijdeCyi£cTIeNGeTiestes TiijNarEfe TZzel Reel UeAEE(3BRU4Esiz02eNGa Tie; SaGzeZDAa

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

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

>>>

RNz UtieNGA6Z46;42¢aSNcs; aZecZDiyAeLig; ¢aijRe Yt
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>>> 'The value is {:0,.2f}'.format (x)
'The value is 1,234.57"
>>>

e6ledz
aeIraaneaij aijRaNUeGSaGiéAZayyaeYr&rTe(,CgoAangZDaACayLeIceelj Ted 727Dzt Azl) RNz Ut
decimal aelaaIUayngD Decimal aeTraanrzesaaAC

4;SeNGasZeTiamUcZD4;me TraROiijNczSedlJaAijiijZeizemt round ()
aGjeTraRNzdtcZDegDal.Ze£7eaNaz 76l miz TaEEaROe£ TaZdaACaTaeCiijZ

>>> x

1234.56789

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

>>> format (-x, '0.1f")
-1234.¢6"

>>>

ANEARAimCijmciiecZDeiijaijRANUet§ e TRALTAN UaesaelJ L 4Escsza AC
deCadllijaélTARe AxizemballiaNZelde Y  cd ZamCiijmenieiijNi; 1éITAee AeGlatsaOzerCa §84yN
locale 2laaiUaymeZDaG 2 Tr7EIAC  4;3aRN=dniz§aR 4784, £¢TIamUcheiayscZD
translate () @UzesTeisizd emcimCimciicaiACaTaeCiijZ



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

>>>

41013, Lad’ ZPythonizeciAaymiijZclINALA; £c T %l ijaijRAN U TramUcZDiijNer TaeCiijZ

>>> ! 'Y x
'1234.57"

>>> ! "% x
! 1234.6"

>>> ! "% ox
'1234.6 !

>>>
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aRfaz8aLEALAA£cTI bin () , oct () LU hex () 4GjeTiiijZ

>>> x = 1234
>>> bin (x)
'0pb10011010010"
>>> oct (x)
'002322"

>>> hex (x)
'0x4d2"

>>>

dRead UiijNaeCadl)i;diymaeCse; SaG7 0b , 0o
¢ZDalmcijAcZDefliijNaRfaz84;£¢ Tl format () 4GjeTiaACeiTacCiijZ

L UeAE

>>> format (x, 'b')

'10011010010"

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

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

>>>
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-1234

>>> format (x,
-10011010010"

>>> format (x,
—-4d2"

>>>

>>> X =
"H')

'X')

z

deCadl)d; deCsizgc T§ayAdyte UdcticARG

aAijiijNi; 21JAee Adcdab aay AdjteNGed ZelJAAD g4 méT£4:

-1234

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

>>>

>>> X =

VX')

BN

ayzazEazeaylaRNgZDe;EZaLue,naelcze"[t eeTralUgn@aysn]NgoAangZDa‘£gT1ay@aeIJ Le£7alicZD

int () 4GjeTiamsaR{iijZ

>>> int ('4d2',
1234
>>> int ('
1234
>>>

16)

10011010010", 2)

edieodz
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>>> import os
>>> os.chmod ('
File

script.py',
"<stdin>",
os.chmod ("'

0755)
line 1

script.py', 0755)

A

SyntaxError: invalid token

>>>

élJAcaGatiaEne£ZalieTicZDAlmeijAz YT 0o 1ijNaFs
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>>> os.chmod ('
>>>

script.py', 00755)
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8AGe6 4;3¢ZDcINazZREAe AAd DeREAY Adjte N lIL 128:4;mé TEcZD164§1aECct icZDamUE.CamU

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

ayzaZEarEbytesegcaedRayzaeTt &Trana i £gT1 int.from_bytes ()

s

aaUzae§T11]NazuaCRayNeIce;EZaaauaeNGaoZaerLC aZa7RiijZ

>>> len (data)

16

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

ayzazEaranAaylad’ gaa"[t ze'[re| neelcayzayAaylaerLCalUgn@ayanNa i £g:Tl int.
to_bytes () @UzasTiijNaziaCRayNelce£ZaateNGAsZamUE.CaTiaSNmUeE.Céaza7RiijZ

>>> x = 94522842520747284487117727783387188

>>> x.to_bytes (16, 'big'")
b'"\x00\x124V\x00x\x90\xab\x00\xcd\xef\x01\x00#\x004"
>>> x.to_bytes(l6, 'little')
b'4\x00#\x00\x01\xef\xcd\x00\xab\x90x\x00V4\x12\x00"
>>>
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struct aefaﬁiﬁaeiéégéééNalﬁeLéaAé e£2a3auaz§eacNacheAZijNayleﬂv}aLl g”ﬁ

struct zelaaIUeeIeé géaONafiéiiOzeIt &TrcZDad’ géfReeYraeIJ L éZRaLﬁgZD aAC
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>>> 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
>>>

amUeE.CéazazRegDal Z(littlea L Ubig)izEa7EeNGAasZizEedDazze Tt 2 TreUticZDimUECeZDi;Odjm
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>>> 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 ééngIAaranAaykeTt aeIraaL’ SaNanzaerLCalUgn@aysnj NéCeiazl a6CarsaymaRLEACAZE
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>>> 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)
>>> if rem:

nbytes += 1

>>>

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

5.6 3.6 admaeTicZDaTrameefRcoU
éU6écY

g aaEZgZDaeIJAanrgZDg, Sczllesd érAanzaeaLazcgaAeAGaLrazanAayleZcecYnJNazuayTa‘ aaTray.
iEmel UeAExY i dizB4zB6JASe Ad; £¢TIAd me Tl geqNayAazZe6496Ua3$la| DaAC



egéaEsaeUzaeal

laeTraRrazenga‘;EngaG,aaTr complex (real, imag)
eLUeAExYiayeellL aROglj Aj gZDaa;ongaeIraeIeaeNGafSZaACa:rTa@CuJZ
>>> a = complex (2, 4)
>>> b = 3 - 5]
>>> a
(2+47)
>>> Db
(3-53)
>>>

v v
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>>> a.real

2.0

>>> a.imag

4.0

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

>>>

§Read UiijNeL AzlJL ajyegAcZDa Tramee£Rc6USC; AR fiz84084; 1iijZ

>>> a + b

(5-173)

>>> a * b

(26+273)

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

4.47213595499958

>>>

deCadllecAzL 32aNaEhizUcZDad me TraG e Tref TacCemiaijeaA Al Zaijee L Udzse UzaiziijNa; £¢ T1
cmath laalUiijZ

>>> import cmath

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




edieoz

Pythonaylad’ geClaLananTfﬁl@gZyaEggZDzelaaIUeC i2C; i ad’ DgREad’ meTraAC

eiTaeCaeCadlli; 1ad; £ng numpy iijNaRfiz84; La6ze Y ScZDedDéA iy Adytad me Tie TrczDAaziall le£Zayl&

>>> import numpy as np

>>> a = np.array ([2+37, 4+53, 6-73, 8+9731)

>>> a

array ([ 2.+43.3, 4.45.3, 6.-7.3, 8.49.31)

>>> a + 2

array ([ 4.+3.3, 6.+5.3, 8.-7.3, 10.+9.31)

>>> np.sin(a)

array ([ 9.15449915 -4.168906967j, -56.16227422 -48.502455247,
-153.20827755-526.476849267, 4008.42651446-589.499483733])

>>>

270z

Python¢ZD2iGAGE=TiimeaGi e TicataddeCEAE Ay NaziiymeC;izgc T§ad me TraAljiijNAZemd 4] 4¢7]

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

a@CaedIJ g aznggT§eeLRayAay1ad’ laeTre;ETangZSzedIJ iijN; aa£EeazzaeY69d 7¢ZDi; £QT1
cmath aelaaIUllea:LUeAEaIJ lee§RaylaeTraeNAad’ meTicZDazSaymacie YOad me TicszadNcZDi ‘£gT1aACa

>>> import cmath
>>> cmath.sqgrt (1)
13

>>>

5.7 3.7 ®Uacltad’gayONaN
éUoécY
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egéaEsaeUzaeal
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Pythonazuaesaael] L gL’ ZeeoLgZDemaa§Iaeleealgd 7RE£7477¢L zaaoLgZDae;ongaAlj iijNd;Ee YfaR{4784; £
float () ®idalzazza6CaznaACziTaeCiijZ

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

>>> b = float ('-inf'")
>>> ¢ = float('nan')

>>> a




inf
>>> Db
-inf
>>> ¢
nan
>>>

ayzazEetNerTe£Z47Z4A1jcZDamY alTiijNa; £¢TI  math.isinf() &SN math.
isnan () aG;eTraACaTaeCiijZ

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

eoiesz
xeCsizEegiaZt ad’ Ze£7477¢L 76t at6cCzaAijcZDifax AfiijNaR{428aRCe ACIEEE

75423DeNCaAC ¢DieANiijNaz§ =L iy AizZallie UzélJAeeAdjacl zaLAzsleDRiijN¢L zALAz Yiea§erTe;,
®Uicl iad geTral L geaNae Trimee6acoUcZDae UGia A ZiijZiijie SuiijNaf TaeCiijZ

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

inf

>>> a « 10

inf

>>> 10 / a

0.0

>>>

4B Y el 477 Smi; e UtieJIa6Z4z1 ¢ ZDazi41jZe£ TaZd4y AdytiNaNczSedlJaACei TaeCiijZ

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

nan

>>> b = float ('—-inf'")
>>> a + b

nan

>>>

NaN&AijiijZal el AelIL o Smi; [Jaymiijie SmiijNeANiymiijZa75c T§aijCayyaACarTaeCiijZ

>>> ¢ = float('nan')
>> ¢ + 23
nan

>>> c / 2
nan




>>> c x 2

nan

>>> math.sqrt (c)
nan

>>>

NaNaAijcZDayAayicL zalnacZDallfeUzeUtasCizinazNeUt ¢ZDaeiTe; CaSmi; e Aze Y e TaZdFalse:

>>> ¢ = float('nan')
>>> d = float ('nan')
>>> ¢ == d

False

>>> ¢ is d

False

>>>

9TsazOe£Zay1aO§aZa'l'iJNae;Néf’[ayAaleaNaAlj acUaTréyAaéSL’ aElcZDeUzesTarse Y £cT1

math.isnan () iijNaz§aise YiayhélézijTed 2¢ZDéCEeanaAC
el aniiaAZglNazRaSYeeC§zeTzaRYPyth0nezYé6d’ eqNayquNaIJ le£TaZdanagl’ uad’ geeLUNaNQZS&

20 27

fpectl ae1aaIUaRrazengeeIezeTzaRYe£Zg gleqNaysza i EeeYraoCaIJ leeaGaGEgZDPythonaedDazzaylazu
azuayTeSLarngD&Yréine°161’igzgglNazRaSYaACaRrazeaRCeACaIJ lgz£gZDPythonanGaeqceOuaRUeeZt ad

5.8 3.8 aLE=Tie£RcoU
éUodeécY

i) 3e£73B82UheUr @1) ZaZhl] NglAgDﬁéRS gOra, acemcal) laAZarRal@ﬁéSﬁéiZla‘ 0] ayZﬁj Néztiedl AREAL:
eLUeAE4;38RCiélJARe AREZizEciAOze6acoUall 4, 3cZ Dl {2i820840CaymeZD 2 (NEGRaAjAAC

egcaEsaUzaeal

fractions =ladiUiRfiz&eénc TIzlézl 32aNANEARAALE2 TicZDx Tiimee£Rc6UaACaiTaeCiijZ

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

>>> b Fraction(7, 16)

>>> print (a + b)

27/16

>>> print (a * b)

35/64

>>> # Getting numerator/denominator

>>> ¢ = 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)

>>>

eoleoz

aliad gﬁd’ ZaeTrglNazRaylayAeLnaylaUZangOraLEaeTrgZDe6a96UeU0ecYujNa i EaeYraaIJ LzUd3A;
aerTa@CuJNaIJ layAaylaEAé(SyzeOeaRUaLEaeTfé j¢aij RgZDae;NerTalTa i laiﬁazeaLEeeTra‘ éaijReL geaNe£R
¢Zt 208, £ngaLEeeTraRrazeaGRarSaeL N i nmlcayzarRzeTraeLUa:;ongzeTrgZDauea iJ aAC

5.9 3.9 adgadNaeTrczDesRcoU
éUoécY

d;361JAeAGINIAd e TrembéZE (e TaeCa TrezDel Ui Seiij)ayEéice L g2aNesacsUaAC
egéaEsaeUzaeal

ell aRLaLreeTrgzDgZDeGleGRgz ge;ERgoUeeSla‘ 1 11JNaRrazea‘ £gT1 NumPy aZSaAC
NumPy gZDayAaylayze@AgL zabAaeYraoCaljZgzZPythonzeRRaGZayAayleeTrgzDarzesan]NgZyeerTzeaGaGE
ayNeIcaeYrayAaylngAalIgZDarRacNalRuJNaRSa‘ 38§ Ted 721GAGEAL UealafzesaaSN

o 70

NumPy aETrgzDarzesqaZNeUt ¢ZDatsaLlniijZ

>>> # 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 + y
(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, 81])
>>> ax *x 2

array ([2, 4, 6, 8])

>>> ax + 10

array ([11, 12, 13, 14])

>>> ax + ay

array ([ 6, 8, 10, 121)

>>> ax * ay

array ([ 5, 12, 21, 321])

>>>

[

ae-ca@Ca:L’ AegAiijNayd'¢ glanzeeaLaylaeTrgzDgZDa§zaeIJ naeIral@e£RgongSaedIJ azliaymeZyARNEA
¢ zaLA¢ZDiijN NumPy ayngDaeaGeGRe£RgoU(aerTaeC ax
*x 2 eLU ax + 10 )auZa, J ngaIJ laarRayAaylaECgt 3iyEaAC
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dRead UiijNa; Sayd dytee Smid; e THC; zeYraaTrgzDgZDanuaAZaeL’ geaNAECct dafzcml i im; oeoagoUlleaZI
arzee'[t aylzeTrgZDaylaeL’ Aa:IJ L aECgt’ ﬁé’lRNeeUueeL’ geaNaaTral@e;ERganRraZééi; £8; U IIcTIal =Tt :

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

>>> f (ax)
array ([ 8, 15, 28, 471)

>>>

NumPy e£Yayzee’[rgzDa3§la‘IJzeRRa()ZazEad’ geGRgZDeAZng G TriijNe£Z477aG e TraR 4284 T4
math aelaaIUaylgszalj 1jaG 2 TicZDeZ£47¢aACeiTaeCiijZ

>>> np.sqrt (ax)

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

>>> np.cos (ax)

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

ai£cTlesZ4776 A7 TIAG @ Troe AxiTa; kOt TrezDazii; £¢ T1
math 2laaiUiymcZDAG 2 TieL geaNebacsUse Ad£ncZDad ZaAC
aZaemd iijNaRIeAz=lIL aR7eCicZDeflari6GREAL @NI' NumPy ¢ZDaTiczDaeUzeal. aAC
azTasCaongrayluJN NumPy @TiczDi; £gT1azECzeLUeAEFortranéfléngZ]VDeeIJ zaLﬁaLEeElaEEalYa
az§arszeYrert 11]NaoCazneeYr'aiyAayleIdayyad’ ggZDe£dgzngDéiﬁgTsaRNgszadNeeTreelngzDzeLRgZDaEEa
el AazeuJNa i aaRrazewdDeAaayAayleerTan6éAZPythonaLUeqlad’ gcZDAd’ Z(;ZDaeTrgzDaAC
2iTaeCiijNaeCadl)ijieCsedDéA iy Ayt 0,000%10,000¢ZDatdcCzeTiizNeat ¢ SeaijiijNag Lo zel;iijZ

>>> grid = np.zeros (shape=(10000,10000), dtype=float)
>>> grid
array([[ 0., 0., O., ..., 0., 0., 0.1,




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

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

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

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

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

&l A=llL ¢ZDxZ66AZ 2 Smi; e Y 2 YiiijZaRNe Utid; ¢ Tial el A= lIL AECct #iyEiijZ

>>> grid += 10
>>> grid

array([[ 10., 10., 10., ..., 10., 10., 10.],
(0., 10., 10., ..., 10., 10., 10.7,
( 0., 10., 10., ..., 10., 10., 10.71,
(0., 10., 10., ..., 10., 10., 10.71,
( 10., 10., 10., ..., 10., 10., 10.7,
([ 10., 10., 10., ..., 10., 10., 10.11)
>>> np.sin(grid)
array ([[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,
-0.54402111, -0.544021117],
[-0.54402111, -0.54402111, -0.54402111, ..., —-0.54402111,
-0.54402111, -0.544021117],
[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,

-0.54402111, -0.54402111],

[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,

-0.54402111, -0.544021117],

[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,
-0.54402111, -0.544021117],

[-0.54402111, -0.54402111, -0.54402111, ..., -0.54402111,

-0.54402111, -0.54402111717)
>>>

aE§azO NumPy @Il ayAgCiéIJAe@Ag:L’ 78LAcZDayze DRiijNECEaTse Y a6Ce LT 4§ TPythonal UalcZL

- cLzalfe Yiarzaz0ad Zezt @ TiczDaAC ayzazEeft zeYOzﬁyEeeeZuJNéiELaedDeAaayAaylgc’iAangZDaZNgzl

>>> a = np.array([[1, 2, 3, 4], [5, 6, 7, 81, [9, 10, 11, 1211)
>>> a

array([[ 1, 2, 3, 41,

[ 5, 6, 7, 8],

[ 9, 10, 11, 1211)

>>> # Select row 1
>>> a[l]
array ([5, 6, 7, 81])

>>> # Select column 1
>>> al:,1]
array ([ 2, 6, 10])




>>> # Select a subregion and change it
>>> al[l:3, 1:3]

array ([[ 6, 7],

[10, 1111)
>>> a[1:3, 1:3] += 10
>>> a
array ([[ 1, 2, 3, 47,

( 5, 16, 17, 8],
[ 9, 20, 21, 12]1])

>>> # 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]11)
>>> g
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, 4],

[ 5, 10, 10, 87,

[ 9, 10, 10, 1011)

>>>

e6iedz
NumPy aeYrPythonecEa§ §ayla6Lad Zg gSalcayOaueglNazSgZDa§zqu11JNaRNanuaz§aeYrecnaz£ae§Z
amsii; £acCoomd 1ijNAIIALZ4ijAagN¢Z D2 UtdAZEAZe£Giy AdzZco AimTcZDi; NamRASN¢Or B¢ INAZR 7§

eAZayyaaLSainarijaEe NumPy eelacaIUgZDaaUuaAZaijZa‘£ngerlaRe 1mport numpy
as np aAC e£ZeeaugZDerIa.aarsaylngaEla‘agZDglNazReGNeIcayAeAleAngDeeTsaEe
numpy 11JNaRleIJAe@AeGSaEe np arseaNazEuJNeLCgIJAazanlarSeeUueUt aAC

deCadleCseOuaRU=Zt 4d' Z¢ZDifae AfiijNi;34; ScDia; Ua0z NumPy
46Y¢;S6AZéAZ47EiijN¢;SalA= Y{iijZ http://www.numpy.org
5.10 3.10 ¢§réYtayOczeaeAgazéaTrecRcoU
éUodécY

djaélJAce AL g2aNc§l éV1aSNezfe Agizéa TretReoUiijNarTaeCesl 6 Ytz Y esTaA Adfzae L ; 2aNalL Uz


http://www.numpy.org

egéaEsaeUzaeal

NumPy a7S=lJL ayAayic§l éYarzesaaRrizsc TielsegtaEse ZaytéU66¢ YaAC
c8§T éY1c$7iijijaz03.9aiReL.Caiymae TrczDAfZe8qiijNi; Ee Y6 Ata; tcz £ A gizée TicZDeacsUeg DAL Za A

>>> import numpy as np
>>> m = np.matrix([[1,-2,3]1,10,4,51,17,8,-911)

>>> m

matrix ([[ 1, -2, 3],
[ 0, 4, 57,
[ 7, 8, -911)

>>> # Return transpose

>>> m.T

matrix ([[ 1, 0, 7],
(-2, 4, 8],
[ 3, 5, -911)

>>> # Return inverse

>>> m. T

matrix ([[ 0.33043478, -0.02608696, 0.095652177,
[-0.15217391, 0.13043478, 0.021739131,
[ 0.12173913, 0.09565217, -0.0173913 11])

>>> # Create a vector and multiply
>>> v = np.matrix ([[2],[3],[411])

>>> v

matrix ([[2],
[31,
[(411)

>>> m * VvV

matrix ([[ 87,
(321,
[ 211)

>>>

4Rf4z8401 numpy . 1inalg smRANE#ymeL ; Al feZt 4d Z¢ZDa Smi; JaG; e TriijNei 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],
[ 0.17391304],
[ 0.46086957]11])
>>> m * X
matrix([[ 2.7,
[ 3.1,
[ 4.1])
>>> v
matrix ([[2],
[31,
[411)
>>>
ediedz

acLeeYcgDugz;EeeAgazcaeTraeYrayieIdayyad’ ggZDayzecYnJ NausngeuEanazEeeIJ nizeeCie6le6z¢ZDe
aj EzeanJNa@CzedIJ g aeIJAe@AaeSla‘ I zeTrgzDaSNaRSeGRgZDerInJN NumPy

P s\ 2

erayAaylayleTZgZDaEeachCzaAC aRfi786£6U6 NumPy 46Y¢;S http://www.numpy.org
206aRUZt 4d Zifae AfAAC

5.11 3.11 éZRaelJzéAL eeNr
eUdécy
aj azeC§aanyAaylﬁiRaLUayleZRaeIJ 7l ARUeN&azsaECet 4iijNe LU AE=Cs¢ T§ 2l RaGH#j16ZR 2 1]

egéaEsaeUzaeal

random @ladlU=lJLad 36GR¢ZDAG; eTrgTleltizgc T§¢ZR2 1122 THSNEZR 2 )76 AL NI GECet 13AC
&fTaeCiijNeeAzxCsizOay AaytazRALUdymeZR e 2¢ZD ek aRUay AaytaBCet iijNaR fizsd; £ T1
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)

>>>



http://www.numpy.org

4y 7i7EeRRARUAGNiytijmaRNAECct icZDeatelIic Tlelda AZ£ 747 A emécZD e Smi; 1JiijNaR 4784 £
random. sample () iijZ

>>> random.sample (values, 2)
[6, 2]

>>> random.sample (values, 2)
(4, 3]

>>> random.sample (values, 3)
(4, 3, 1]

>>> random.sample (values, 3)
[5, 4, 1]

>>>

deCadl)d; dizE47E R e YieCse L SizsazRALUaymAECct 4cZDéazazRiijNaRazs4; £¢T1

random.shuffle()fﬁz

>>> random.shuffle(values)
>>> values

(2, 4, 6, 5, 3, 1]

>>> random.shuffle (values)
>>> values

[3, 5, 2, 1, 6, 4]

>>>

¢T8elRZR=IJZ2Tt 2 TiiijNefiid £¢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)

>>>

4yzia7Ec T8l ROALF1eNCaZt AEEAIGANAALEAyCeZDt6cCz TiiijNi£¢ Tl random.
random () iijZ

>>> random.random ()
0.9406677561675867
>>> random.random ()
0.133129581343897
>>> random.random ()
0.4144991136919316
>>>




deCedlleeALOGARUN: méZR 21174 m(a7Ne£ZaL6)cZD2Tt @ THiijNaj£cTl  random.
getrandbits () {ijZ

>>> random.getrandbits (200)
335837000776573622800628485064121869519521710558559406913275
>>>

e6ie6z

random aslaaIUa ,£9Tl Mersenne Twister goUee§IeeIéé6ag6UgT§a’eLReZRaeIJ zeeTfﬁACe£ZeeYr'ayAaylg(
B Y i 1aR14286AZe£G random. seed () 4G 2Tiif6xTzaLiagNaNUcsmmRaACziTaeCiijZ

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 aianLe£razN92ngDaL§eC ii1j Nrandomeelqaer£YaNEaRﬁé’1§ iaiOaIGaNAaLanCaAAéﬁYanra

eiTaeCiijN random.uniform /() é6qg6UaIGaNAaLanCeZRaeIJ zaa'[ruJN
random.gauss () eoaganelcaeAAaLanCeZRaeIJ 7@ TraAC

arz4704EGiz0¢ZDALEayCaCEAEfaaRCEACTIcz£2 UGeataAC

4] random eelaaIUayngDaG, eeTraylazTerengaIJ laSNarEgaAalchyaE§gZDglNazRaylaAC
a@CeedIJ aj agq6§6deIJAecAgsza1J 1j gZDaL§eC i 11JNaRrazea i £§TlsslaelaaIUayngyazTgZDaG i a:IraAC
2fTa¢CiijN ss1.RAND_bytes () dRfizd¢TizidcT§el RiyAaytasL aEIcZDEZRz1)zmUk.CazRALUaAC

o

5.12 3.12 a§zaelJncZDaeUszlJ§ajOz=UnéUt ejnzend
éUosécY
djdélJAe AL g2aNcSAmTcZDaUhéUt o tiemciijNefTaeCad T LkcSiijNarRe UGaL AL E¢S §cml ¢ZD

égcaEsalzaeal

ayzazEaeL’ geqNaylaRNanﬁéUt amT4; ngDe i nee-caSNeoqgoUuJNerua i £gT1
datet ime 2[aaiUaAC wiTaeCiijNayzazEealed’ zayAaylanueUt ®6tiijNaRfaz8al.Zazz4ay A4yt

timedelta a6di; NiijNarsaCRayNelce£Z2iaiijZ

>>> from datetime import timedelta
>>> a = timedelta(days=2, hours=6)
>>> b = timedelta (hours=4.5)

>> c =a + b

>>> ¢

2

>>> c.seconds

37800

>>> c.seconds / 3600
10.5

.days




>>> c.total _seconds () / 3600
58.5
>>>

aeCadlli; aaeC§ealgd’ iaeNGé’l(’SZgZDanea:IJ §aSNaEUﬁéUt 11JNaELaLZazzayAay1
datet ime 46di; N¢DaRO; £9TlaeaGaGEgZDaeIfél@e£RganeIeaeSla‘ a6CiaznaACefTaeCiijZ

>>> from datetime import datetime
>>> a = datetime (2012, 9, 23)

>>> print (a + timedelta(days=10))
2012-10-03 00:00:00

>>>

>>> Db 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¢ZDa Y datetime
4ij78 GIAL{ad DORESUFaZ0 AAC TaeCijZ

>>> a = datetime (2012, 3, 1)
>>> b = datetime (2012, 2, 28)

>>> a — b
datetime.timedelta (2)
>>> (a - Db).days

2

>>> ¢ = datetime (2013, 3, 1)
>>> d = datetime (2013, 2, 28)

>>> (c - d).days
1

>>>

e6iedz

ar74d gid ZaeTra§zellicZDeUt21) §aSN2 UGeUt 4d DeRESUSECYiijN  datetime
elaaiUaniczRebsad §i7EAAC deCadllijaélJAe AL geaNaZt aE.aad melCeZDe Udell§a Smi; 1JiijNaei Tael
aRfaz8e ACeZSH;£¢T1 dateutileladiU
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4G @ Triz¢eZ£3AC 4;Ee YiiijNelJL iy AcCzéJAde Amsie DR¢ZDaise Y1iijNasCiijZal[ad DcREeIILiz; (&4

>>> a = datetime (2012, 9, 23)
>>> a + timedelta (months=1)



http://pypi.python.org/pypi/python-dateutil

Traceback (most recent call last):

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

TypeError: 'months' is an invalid keyword argument for this function
>>>

>>> from dateutil.relativedelta import relativedelta

>>> a + relativedelta (months=+1)

datetime.datetime (2012, 10, 23, 0, 0)

>>> a + relativedelta (months=+4)

datetime.datetime (2013, 1, 23, 0, 0)

>>>

>>> # Time between two dates
>>> b = datetime (2012, 12, 21)
>>> d =Db - a

>>> d

datetime.timedelta (89)

>>> d = relativedelta (b, a)

>>> d

relativedelta (months=+2, days=+28)
>>> d.months

2

>>> d.days

28

>>>
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#!/usr/bin/env python

# —#— encoding: utf-8 —*-—
Topic: @IJASROcZD&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 =
start_date.weekday ()
day_num_target =

day_num =

days_ago =

datetime.today ()

weekdays.index (dayname)

o

(7 + day_num - day_num_target) % 7

if days_ago ==

days_ago = 7
target_date = start_date - timedelta (days=days_ago)
return target_date

allazd a7SaijRegeéGLAZ aymi; £¢ TlaeCayNiijZ

>>> datetime.today () # For reference
datetime.datetime (2012, 8, 28, 22, 4,
>>> get_previous_byday ('Monday"')
datetime.datetime (2012, 8, 27, 22, 3, 57, 29045)
>>> get_previous_byday ('Tuesday') # Previous week,
datetime.datetime (2012, 8, 21, 22, 4, 12, 629771)
>>> get_previous_byday ('Friday"')
datetime.datetime (2012, 8, 24, 22, 5, 9,
>>>

30, 263076)

not today

911393)

ARFEALCZD start_date datetime

46di4; NelseRRi; ZaACaefTaeCiijZ

aRCaTraRfizécT$aRead Uy Ayt

>>> get_previous_byday ('Sunday', datetime (2012,
datetime.datetime (2012, 12, 16, 0, 0)
>>>

12, 21))

ayLeIchDg6Uae§TaO§gREaeré£ZaeéﬁgZDn]ZaELarEaljAégNaaUeaeIJ §aSNgZ6eeaGa3UeaeIJ §aeYée°1fD
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deCadlli;ieeAACReEZettiel 3eaNad §6GReZD 2 Uszl) §e6ac6UcZDerliijNi; i lJAaE; 6L eCEchiniyL
python-dateutil ®i8izéeZ£iAC =iTaeCiijNayNéiceYieYiaj£¢TI dateutil
xladiUdymeZD relativedelta () 4GjeTieL 3eaNaRNaitcZDesacsUiijZ

>>> 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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;38R fiz8AELe6ac6UaG24ijAagNe U2l §4SNezSei§e Utz §iijN

¢DEAROAN 4 Hemse£Z¢ZD2 UtaAZi; £¢T1 datetime.timedelta
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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,
—date.month)
end_date = start_date + timedelta (days=days_in_month)
return (start_date, end_date)

start__

@l a7EefZaytarsaRrizea; Lacze Y ScZDaleeTaZdcZDae Usel) §eNCAZE 4yEEICAAZa; ke Ofae Smi; 1Ji7

>>> 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...

e6ie6z

ayEéiccZDizcciAGELeGacoUaGzay Adytarzaz TellLaz clindyAdd T ¢ZDeUszl1§aAC
ay AdytacnéA§cZDaeUzesTaise Yid; £¢T1 date LU datetime afzesacZD
replace () mﬁzeeﬂg(iAangZbarE days asd&Ageo(Jg‘oeeLR 12msaR1aAC replace ()
2eUzaa§TayAaylae‘ ad’ DarsaeYraoCanaLZazzaSNa i aaleagNalj aaEearzesagszangZyaRNgZDariééqﬁAC
el Aiz8iijNaeCadlle; SAEEARCaTre YiayAiyt dat e 46di; NiijNéCeazlczSedl)iz§e Y iy Ayt
dat e aodabNaAC aRNaeaugZ]v)lijNagéeedU eOSaEeaeYréiyAayl datetime

ng’iaROlijNa i £(;Tl calendar.monthrange ( aG, aeTraeIeaeL’ (aGzeréellLeZDeAzad T 2 THaAC
4774; IanuaAZaRle@Aa i aaeC§eOua(JUaneaOEa£aaeArnj NéCeizl
calendar elaalUaiséidayyeJL ¢ Tia7zEaAC monthrange ()
4G 2 TrijZe£TaZdANEaRA2 Y §21T§aSNeféelJLAd T & TrcZDAECezDAAC
ayAeefI@efézeIJ LgZDad’ I ze'[fﬁﬁsg§eazElijNeCcazL§ZS$i§aelojeaeIJ §ér§ﬁRraZCeAZe£GaIJ faijAagNzefJea
elJl ayleIJAeeAas§laeDRgZDaeYrngaeI§mUeaeIJ §éiﬁaylaNEaRﬁéIJ le£ZaylaneeeU §eNCazt éiEE(azNaoda)
2£Z:i§taSNPythoncZD s1ice 70 range xSmijlJeaNiyzitieNAGyAGr iijNARNeiiiz§ijmiNEARACZSA]
ay7i7BallieUtell §eNCAZt a4 e OfiijNee A £¢ TIALfeiGAGECZD 2 TrimeaSNarTe; CaSmi; 11aAC
@i TaeCiijNaRfizeaLI ¢TI t imedelta 46di; NeitéASacdeUszll§iijNarRizOaR<c Tleidec Az §sijAiyts
¢RExCseCEaE#yNiijNagCadlleCiyze Usell §emizcal Zaz74y AajtaRNAEE 5¢ZD
range () 4GjeTiiyAxitcZDaG;xTrarsad;47EAAC azye£RcZDa Y1iijNaR 784 £¢TlayAdytc T8 e LRAZ] ]

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

>>>
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4 agZDazTngglNazReeOeaRUalUgncayszea1] a1J RgZDeGSaEeuJNa B Y] aa3C§aranCazne iNemciyz
datetime arzesadzéda; £all layLeIceeL’ géaNeIdalUgn@ayseeSla i aAC
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a‘£<;T1PythonQZDaaaGaGEaalanU datet ime aRfiz84; La6zeYScZDegca E@iﬁZﬁﬁéﬁ(’SééYﬁA@&fi‘é@(

>>> from datetime import datetime
>>> text = '2012-09-20"
>>> y = datetime.strptime (text, '$Y-%m-— ")
>>> 7z = datetime.now ()
>>> diff = z - vy
>>> diff
datetime.timedelta (3, 77824, 177393)
>>>
e6ie6z
datetime.strptime () eUzesTeTreNA4 Lad Z¢ZD=4ijiijRaNUazécaAlijN
eiTaeC $Y azCealdd me Trazt 4z;iijN $m dazcealayd d;meTrelJLiz;aAC

e£YelILayAcCzaAijs; UmsieDRcZDae Y io£Z477 241jaijRANUsmis meticiz§ AR fizE ARme£ Gl £¢ TTiijNATE
®fTaeCiijNaAGes 4 icZDizéciAiymc TS 2L Ri7E4yAdjt  datetime  AfZeaiijN
;42 CsaiEA6CaiijaijRaN Uiy zeijCiazde Y Sefzd; ¢aijRARO=T; Al eGtakIc T§=LR¢ZDifaizliel Us AE2E.E4!

>>> 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 =1L ayAgCzeIJAee;AzeﬂaeDRgZDaaYruJN strptime ()
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a@CaedIJ aj aeeAaIJ lazcgaAayleIJAe@Ae gcaadRad’ z<“;éGRgZDaaUe&IJ §47(i4y Ta08cZRC§EEAS i7EeUszl)§imU

aerTa@CuJNa@CaedIJ ] aausc;zRg§eeASa3L AazeaneaeIJ §aea1J aljRaeYr 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))

o o

46d¢ZEetNerTiymiijNe£Z4y1aG 2 TiefT datetime. strptime () 4£i73Amad ZaAC
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pytz wlaaiUdy Adytiyzee AcTI6AT 2 YT4FE datetime
47S4LZ4z7¢7DcoAsmTeUsel)§4f7esa=lInAlIFANUAAC =i TaeCiijNayNéicaeCa; Tealcd zay AayteLIALAASE:

>>> from datetime import datetime

>>> from pytz import timezone

>>> d = datetime (2012, 12, 21, 9, 30, 0)
>>> print (d)

2012-12-21 09:30:00

>>>

>>> # Localize the date for Chicago
>>> central = timezone ('US/Central')
>>> loc_d = central.localize (d)

>>> print (loc_d)

2012-12-21 09:30:00-06:00

>>>

ayAeUeeUcell§ecnaelinallfaNUiazEiijN aoCarsaRrizée;nemcayzaEliizUeUlaNz¢ZDaUGéUt aZEaAl

>>> # Convert to Bangalore time

>>> bang_d = loc_d.astimezone (timezone ('Asia/Kolkata'))
>>> print (bang_d)

2012-12-21 21:00:00+05:30

>>>

deCadlld; iel ScoUallenaUiaN U Usel) §ayLel g2aNetacoUiijNa; a6 lJAze AcL zaLnzesle DRAD R
&iTaeCiijNaIJ201347t'iijN¢; 047 24GaGEAd Rizd 2 Utz Utié Ut 2ijAagNazO=lialieUtéUt 3= 1JL 132Ut
deCadl)ijdemialllzl geaNalInallie6acoUiijN4; 4124, UALray Adyté TZerraACei TaeCiijZ



>>> d datetime (2013, 3, 10, 1,
>>> 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!
>>>

45)

WRONG !

v O sz o~z

czSedl) eTZerraeYraZaayzaoCazuaasaa—:l] LeAC
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eUzesTaACaTaeCiijZ

normalize ()

>>> from datetime import timedelta

>>> later central.normalize (loc_d + timedelta (minutes=30))
>>> print (later)

2013-03-10 03:15:00-05:00

>>>

edieoz
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>>> 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

>>>

ayAan@e‘ naelcayzUTCuJNa i ﬁﬁféaylngaOzaeNEa£Céﬁ§ad’ Rizd’ anﬁgZyaE§gZDeU6ééYazEaAC
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4;S4;aeCsarEe; SaGzaRY ayzelInalieUtéUt ¢ZD=UtaAZiijNi; £¢ TIARLEACZDa UtaN7a078 | HiemciyN;

>>> later_utc

2013-03-10 03:15:00-05:00
>>>

utc_d + timedelta (minutes=30)
>>> print (later_utc.astimezone (central))

4; Sl AREALieUtiaN7ZeSmi; 11cZD2UtaA ZiijN2lIL a5t Uséc Y aise Yiel SiznaeCi; Ta; UaLie UGaN
eiTaeCiijNalJle£Zayta;, NamR aymiijNaelSaziaeCi; Te§86 ASAATIAsia/Kolkatad Alaise Y famiazearza7 T¢ZDa
ayzazBe§sel iijNaRfzs4; £¢TIISO 316647, 46tiz¢ciA; iy 7aEsé T6imUa0ze §36 Y EamUAEY
pytz.country_timezonesﬁAé&ﬁ%dﬁﬁZ

>>> pytz.country_timezones['IN'
['Asia/Kolkata']

>>>

]
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4G 2 TrazGal az¢ciAiymenTeO0 StopIteration aijCayyaAC

2iTaeCiijNayNéi¢cZDi; NamR 2L NablefzaRUay Aiyte UGiziiymcZDeL A=l eaNiijZ

def manual iter () :
with open('/etc/passwd') as f:
try:
while True:
line = next (f)
print (line, end='")
except Stoplteration:
pass

éAZayy=idessiijN StopIlteration ¢TleiteNGed 7efmizécZDezSat; AAC
¢DieANiijNaeCadl)i; el NaLI4; £cTlayEéiéeijTed 2¢ZD next ()
4G TrcZDefliijNi; 1e£ Y AR fiz8é AZe£Ge£ TaZdiy AdyteNGaGZaAijeideiGediczSar, iijNaeiTaeC
None dAC ayNéiceYicd zi; NiijZ

with open('/etc/passwd') as f:
while True:
line = next (f, None)
if line is None:
break
print (1ine, end='"")
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>>> items = [1, 2, 3]
>>> # Get the iterator
>>> 1t = iter (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>
StopIlteration
>>>
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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)

s

alJ iéyLéIé‘aiégﬁAéiYIﬁjN __iter_ () ®UzesTaRteYic6ASmTcZDarEetmizcertesCiijidASczZaEE
_children &$deAgaAC
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PythongZ]v)e;ElaicaZfalRéESESéIJAeeA iter_ () aa[”Jzae§Te£TaZdayAaylaodc;6razE
__next_ () aaUzee§IgZDe£lazcaZIarzesaaAC a@CeedIJa‘aaR1eeYre£lazceAlaOEaEuazUao ZngbéEEé

&£76GNcZD iter () aGj i zeTrgZDa i £9TlgoAaNUazEazcgaA11JN
iter(s) aRlaeYrg6AalIgZDeAZe£GengTl s.__iter_ ()

anzae§TaeIee£TaZdarzazTgZDeiﬁlazcaZlarzesau]N arset§ len(s) ﬁijZéfégTi S.
__len__ () aO§gREaeYréiyAa3augZDaAC
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range () , reversed() aylayAaeauaAC

egéaEsaeUzaeal

aeCadlli; i aa3C§aongréyAg glanrgZDe£lazcaelaa1J Rll] Nij y £<;T1ayAaylgT§ 2L RAZIAG 2 Tieia6Z471 4
ayNéice YiayAaytcT§a782§RajteNCaZt AEE26¢Cze TrcZDe T§ 2l RAZIiijZ

def frange(start, stop, increment):

X = start
while x < stop:
yield x

X += increment
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sum() , list () cmL)aACcd 7i4;NaeCayNiijZ

>>> for n in frange (0, 4, 0.5):
print (n)

w w NN RO O
O o1 O o1 O O

.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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>>> def countdown (n) :
print ('Starting to count from', n)
while n > O:
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, in <module>
StopIteration
>>>
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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)

def depth_first (self):
yield self
for ¢ in self:
yield from c.depth_first ()

# Example

if _ name_ == '_ main__ ':
root = Node (0)
childl = Node (1)
child2 = Node (2)




root.add_child(childl)
root.add_child(child2)
childl.add_child (Node (3))
childl.add_child (Node (4))
child2.add_child (Node (5))

for ch in root.depth_first():
print (ch)
# Outputs Node (0), Node(l), Node (3), Node(4), Node (2), Node (5)

ale£ZxbtizcaAymiljNdepth_first () eUzesTc6AmTcZt 23CaAC
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PythoncZDefmizcimRe66ee AxsCiy Ayt __iter_ ()
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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):

rr

Depth-first traversal

rr

def = init__ (self, start_node):
self. node = start_node
self._children_iter = None




self. child iter = None

def iter (self):
return self

def _ next_ (self):
# Return myself 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)

DepthFirstIterator gszaSNayLeIca‘ £nggT§a3LRaZngDgL’ Lel) ﬁé’lﬁéa‘ 1 aO§gREgsza1] ijiijN
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4;1£¢TIAEEC;6¢ZD reversed () 4GieTriijNaerTaeCiijZ

>>> a = [1, 2, 3, 4]
>>> for x in reversed(a):
print (x)

N W e
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# Print a file backwards

f = open('somefile')

for line in reversed(list (f)):
print (line, end='")
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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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__iter___ () anzee§Tayle£GaOzaACaerTa@CnJZ

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 ()

ayzazEa i £nge£Zaylgsz11JNa| aaRrazearEé’léCa i SaAZaeYréiYAaylan6éAZgZDgT§ 2LRAZIaG; mTfﬁAé
gDueANnJNgTsaanRrazeaLZazzayAaylaodaaNarzesalljNaaneYra,aaRrazeeo£eU0aEEeCla deAgaAijiijN
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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, then start iterating
>>> it = iter (lines)

>>> next (it)

'hello world\n'

>>> next (it)

'this is a test\n'

>>>
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4Gj®Tritertools.islice () amad;6ACcTIazOAeemizcaZIaSNe T2l RaZIayEAAZALGCL Gee!

>>> def count (n) :
while True:
yield n
n += 1

>>> ¢ = count (0)
>>> ¢[10:20]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'generator' object is not subscriptable

>>> # Now using islice()

>>> import itertools

>>> for x in itertools.islice(c, 10, 20):
print (x)

10

11

12

13

14

15

16

17

18

19

>>>
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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

iRCeTreNGasZi7E4;d0e AO6aRUazOchin3ayta Ltz JAAROcZD2 L A=lIL AECct #iijN
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(e£Zay1e0§aL.GeL GeZDeZyaRmae Smi 1T [3:] aSN [ :3] 40§cRE=YijAzitcZD)aAC

e6ie6z

4Gj@Ti dropwhile () 8SNislice () dEGaddarseYiayd aytayGakl 4G TiijNiyzcZDarse Y6 ALA]

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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>>> 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
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>>> my_list = ['a', 'b', 'c']
>>> for idx, val in enumerate(my_list, 1):
print (idx, wval)

w N
Q o o -

e£7csmeCEaELal4 16 AmMOE= UGizlia UlieCsall ¢ TZeffetla Afiymi; £¢ TieaNaR G456 74 me Utia AZ61

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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enumerate () zeIééi(SNaeLRnJZ



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
aoCzeYréiyAayle;ElazcaZan Ne£TaZde£dgz.gZDaNEaRnayAayleoaaeTraSNayAaylaAggZDaEngDuJN
AECczDaymeZDaAijé AZe£GalllaijaaEeazRAL UayEICTT next () e£TazdaAC
e£YelJLayAcCzaReeCiaziayma; LéGmeeAiijNa; Ee Yiiz§aAija; UesleDRiijN
el 2 UtaAZ4;S4; 38014y AaytatsczRegeaONaROcZDAECezDazRaL Udyk.a; £¢T1
enumerate () éiG; &Tféﬁﬁﬁé&L%imYSéfééEééZﬁéYéﬁAC
448, UACRayNéicemicabcZDe Uz4ijRe£Zea04EZi1jZ

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):

6.11 4.11 aRN=Ulecmazéad ZaytazRalLU
éUoécY

;32 CsaRNzUtetmizead ZiaytazRALUiijNefRenadLEALAdzO4ay AdytazRAL UdymaR Uiy AaytaECct 3.
égcaEsaUzaeal

ay747EaRNaeUtietmizead ZaytazRAL Ut jNa £¢T1 zip () 4GieTraACerTaeCiijZ

>>> 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
iZizmd e£lazce"[£a2§:eu§aRCaeTréineeIJAg§lé’12RaLUeI£aZ@ayAth aAC
>>> a = [1, 2, 3]
>> Db = ['w', 'x', 'y', 'z']
>>> for i in zip(a,b):
print (i)
(L, 'w'")
(2, 'x")
(3, 'y")
>>>

deCadlletZaytiyme Y] aa3C§e@AgZDaeILaedIJ iijNeCeazle£ Y aRfiz84; £<;T1
itertools.zip_longest ( aG‘ aeTraaIeazcan;EaACaerTa@CuJZ

>>> 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")

>>>

e6ie6z

4;S4;3eCse L Raf7ad DcREx Tiem6cZDe UGAAZ zip ()
4G 2eTre Y, LelJL ¢TIcZDAAC =iTaeCiijNaAGes 4;3ad t ALUalaSNiay Adyta Aijal UealiijNarsaCRayNE;

headers = ['name', 'shares', 'price']
values = ['ACME', 100, 490.1]

L

di£cTlzipOaRfiz&es! 4;3aFEA6Ciziael SANEAz ¢ T§ L Ry AdytamUAEyiij

s = dict (zip (headers,values))

eLUeAE#;417§aR4z83CRiayNélce£ZaeatazgcTse; SaGriijZ

for name, val in zip (headers, values):

print (name, '=', val)

&ZicDiiiymayyegAiijNajEeYf zip () aRfizéeO8aRUAd Zaz0iayd aytcZDazRALUZDARCa TraAC
e£72UaAZ2L Ac Tl ReZDczSedTAECezDaymaAECet dayte Trease; SAEEAZRAL Uyt Tray AedtaAC ]
>>> 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)]
>>>

6.12 4.12 aymaRNéZEaRLayLAECctacZDecmaze
éUoécY

djdeCsallad Zaytarzesazl geaNcZyaRN¢Z Da Smi; 1JiijNi; B Y fe£ 2477812522l i ymaRN¢ZDAa6 24 Z

egéaEsaeUzaeal
itertools.chain() 2 UzesTaRfizéc Tleléc6AaNUet ZiytizzataaAC

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
6.13 4.13 aLZazzaTrem6ad' DcRECc6aéAS
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 e£ZaFEAfijeGt
gen_opener () ¢T§2l RaZIe¢rieRRALMAEIEClzdlet 22OLaAC 4jEcTsaz0
gen_opener () 9T§eeLIV{aZfaarRaanagT§eeLIV{ayAayieeL’ SaijAe£GeZDaUGHz(iijN
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

6.14 4.14 asTaijAatNaséUcZDazRalLU
éUoécY

djdeCsarBayAaylad 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

V74 rr

6.15 4.15 éazazRecwiazéaRLazaROcZD20SazRecmazcarzésa
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£(

r

6.16 4.16 ecmazéaZiazéeZswhileeeUaéZRag tcOf
éUoécY

diaalllazecaAdymii£cTI while 8;1cOfeldefmizéad D¢REx Trem6iijNaZadyza6CEITAee ASFC 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



7 chnazTenaiijZelGazaayolo
&L AzlJL ¢INaZRéC; ee Add DeRES; SaESaSNe,; SaGzaAC
e£7:iyAciadiBeiitcZUad DeRE 4 ymaRN¢szadNcZDx UGiziiijNANE2e N2 UG JnaSN#zNe£Zal te UGizi
a7 UGiziaRmaSN¢Z64; TeZD e Smi; )iz §iijZe il AREALIAAC
Contents:
7.1 5.1 éfzaEZaeUGalJhaeTiend
éUodécY

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

géi'aijijgZDi’ijNayzazEaEZaEeayAaylaaﬁGaeIJnaeﬁGaZulijNa,£9Tfay@aeIJL’ wt
2laaijR¢ZD open () 4GTiiijN eCadllizNiLmeUGizGaEEa6zamY AIAL ZeyEéZd aziieeEcZUxOLaAC

# 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)

a@CaedIJaeYraIJlé’lﬁééilYaIJlanGazuayl'ceuzaLaaEanzujNa‘£ngzelaa1]Rayz at ¢ZD
open () 4Gj2TiaAC



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 UayAaylerecYaeYraE§azOaelceaNgn@gZDerEaLnerecYuJNaIJ {UnixaSN WlndowsaylaeYrayl
\n 4SN \ r\n )aAC ézYedd zeCEaE;ayNuJNPythonauZazegz§ayAeelqa1] Rad’DgREeelceqNgn@aAC
efZ¢ glzelaalj RayNnJNaIJ 2f2aRU2UGz1T ngZDanl’iéiAZnJ NPythonaRrazeerEaLnaeL’ A=IIL¢ZD2Z66AZ 2
\n alUgn@aAC gszalj ij QZDuJNaIJ le(, SanzeUuauZarEaalceaNgn@ \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)
>>>

8eCadlaGzcOREZateTZ  iijNEAZa Raled iéi‘ééfiﬁRﬁaeﬁGaeIJﬁaafJﬁzeNGééiZgagijﬁgéAéijilaal&
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

- rr v

7.2 5.2 LSamie¢ SaGzeGsaeUGaziuaym
éUoécY

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§azOe6SaneGlé’l(’SZaRSaLreeUGaiﬁaylafééf,ZazZazEaACa‘ ExYielJL iy AcCzeeAmsieDR¢ZDAi
deCadlJeUGizie Y fizNe£Zal GeladijRcZDerliijNeL SamrarsiijZaGzé TZaAC

A4

7.3 5.3 aj£cTIaEl

rr

azUaLEéZTcnealLUeaNczlenécnee Sant
éUoécY

djaeCsij£cTiprint () aGjeTre;SaG7a TremsiijNiEx 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 aeAgﬁyA'&yl sep ﬁRCaeTraeYfaeIJAg: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¢CeiijNARIEITA 2 AACRAYNEI Ce£ Z e AGAEZiijZ

>>> print (xrow, sep="',")
ACME, 50,91.5
>>>

7.4 5.4 érzaEZamUeLCaeTizemd
éUoécY
djdeCsefzaEZazNe£Zal e UGiziiijNarTaeCaZ, cL GiijNacié§se UGHzticmL 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 eIl iy Audytésllayzazzc§écZDel ze Agarse Yie Ticz

D

a

S

N

CczSedDi;

import array

nums = array.array('i', [1, 2, 3, 4])

with open('data.bin', 'wb') as f:
f.write (nums)

e£7:at6 ACcTIa70:4z274; TasdcOrazEecricgtiazNayzaAlcijSaEse O8aREAAIcZ DA 7e8aiijNe£7 c smar7Saii



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
7.5 5.5 2UGaziaymamYalJieeLmeCjaEZaES
éUoécY

aj aaeC§aCRayAayleeUGaZﬁaylaEZaEeaeTraelouJNa ‘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 ]
7.6 5.6 amUcneayscZDl/OzSui;lJ
éUbécY

djdeCsii£cTleSmiUesze UGiziarzesacZDeING7R s Smi; U UGz el 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:

7.7 5.7 érzaEZaONcijreGazii
éUoécY
;a2 CsefzaEZiay Adytezipel Ubz2z4ijaijR¢ZDAONCI 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
7.8 5.8 aZzaovZad' garReorajTcZDeUGaziiecmazé
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’ gangZDeofé’l i Tllj Ne£ZeAZayyaaereIJAachSéAngDaeCEaEgaAC
eANA7i702UGzie UGiziiijNiyAeaNay AeaNeZDerzaRU (62 Y e6d’ cZDefmizéeaNayz)e Zt 2766 AmcC7:

7

7.9 5.9 erzaRUazNeszZalieTrembalraRraRYcijSaESaNzaym
éUo6écY

aj aeeC@th :aeOééfZaRUaZNe£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
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7.10 5.10 aEEamYazeYaarD¢ZDazNesZaluaeUGazii
éUoécY

djaeCsaEEmY 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

7.11 5.11 20Gazieura¢ DaRmcZDaxSHi;lJ
éUoécY

ajaélIAee A £cTlenra; DaRmeizeOtaRU2 UGiziaRmiijNcZ6a; TaRmiijNcziarzeara; 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

\ 2V

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.
7.12 5.12 tNerTeeUGaziie YraReamYalJi
éUoecY
djdeCsaetNerTay Aijte UGiziel UcZ64; Te YiaReimY a1JAAC
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"
>>>

rr

7.13 5.13 eOuaRU==UGazuad zaymcZDaeUGazial Ueal
éUoecyY

ij42CseO8aR U= UGiziticszcz§ iyme §Ray1cZ64; TayNeZDeL AelJL & UGHzial UzaiaAC



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

YN 2V

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

7.14 5.14 agicTéxeUGaziaRmcijUcaA
éUoeécY

dj42Csi£¢T1083gN2UGHzGaRme L 32aNa UGizicZDI/Ox Smi; 1TiijNiz§aise Yot e 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

7.15 5.15 =L'SamiaymaRLaesTcZD2UGaziaR
éUoécY

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)aaL’ AéngZ]v)aAiazchEgij[”JgaAaAiaAC
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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 UayAdyté AL &N aise Y1 AZe£ G §Rcime U73ijREGmae UtcijUciAiijNed 7i; NaeCayNiijZ

def bad_filename (filename) :

temp = filename.encode(sys.getfilesystemencoding (), errors=
—'surrogateescape')

return temp.decode('latin-1")

efSeABsl:

surrogateescape:
ef7comeYrPythondIdlicziad’ §éClalReIcaRSOSCZIDAPTaymel’ A5 £cTlciDéTierraq
&6CeC 4zeayAcomaijYérzEcZDaelz41 JRAA’ DCRECT$2SmE | IJcszczS@RRE Z¢ZDeT Famd
aIJlegccanaGzétialnai jZarraGzétiambencamyaciatrayiayra s Lardeénsa; £ctiad

"D
Z

Eazlri

cR
DcijUcaA
D

¥¢ZDUnicod:

a1JlcijlcanalnarEéeceszzéZiReURaAAL jaRlesYa0sa2d808aELegecanad’ set’ dczbamUercazraly

46CaymazEarz4a2008,

LAPI&TdayYeIdL’ ¢TliijNazsed; a:1a62a¥sciDad’ DeREAEGE2z0aCEARLaYNcZDel jUcaAéTZerra

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
arsafEéaza; UeACeZSalie£ZaytaACaReal.Z4; 1aR7eC;dijZal e §RaytaSlellne¢AARAALFAEdAERAGd 402e1C

7.16 5.16 aédataselUaeTzaRYauseLSaijAeUGazicZDcijlcaA

éUoecY

djdeCsalaymaEsc Umiy Adytansel SaijAcZDe UGiaziiL meRRayNac¢dat del U TzaRY 46CcZDUnico



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

ayAeLnaaIéé(iénJNaCRayLeIca(,NalRe;EZaeﬁﬁéAZe£Gé6£eU6é’1§daeAgaA1] aeIeth aaOeaaSla‘ I aylaRNg
i; NaeCiijNaeCadld; ief TciAd; £c TlayNeices ZaenicZDeE Aellfe TZaRY ¢ijUciAcIINCIIN:ZaR S¢ T§ iz A



>>> 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=

2sleDRagN2IJAGRO S4C7iymcZDEIAASClIamUciie A4S @YiaeCaTecn s#241;

aRUaz¢cZDaAC



7.17 5.17 arEamUéeLCaEZaEsaxUGaeldnaeUGazi
éUoécY

dj3eCsal e UGelielagijRel SaijAcZDe UGiziijmiEZaEsa08§agNcZDimU Ca Trem6aAC
egcaEsaUzaeal

sFEamUSE.CaTrembeZt 2 OEZaEEe 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£GezaRUz UGa e UGizicZD buffer

asdeAgeicerzaRUazNe£ZAL iz Tiem6aAC
eoiedz

I/Og§i92§aieaségiggi5&db92f3a i cainzedbéZiéANzeLlV{aAé
2UG2ITieUGizizY6AZe£GAI) layAaylaeNeacIJ Lcij SaEngDazNe;EZaLﬁa:laalJ ReeUGazuayLacdaLaayAa‘
buf fer asdeAgeNGaRSaiza7TcZDarTasCaUGiziaACaeCadllijicZt 2086£6U6a6CcZDefIaTsiijZ¢7 T}

elJnarReE.Ci; NamRASTed 7¢ZD sys . stdout aRfeC; iclJ NeguaeleaeIJ L nggL’ te6LaAC
ézYesd aaCEaE;aleijN sys.stdout eAzeYiizéeUGell nzelqalj Rel S aij AgZDaAC
aj EeYiieCadlli; jaalJ laEZayAayleIJAe(;AzeL’ SamrazNe£ZALl iz TrembalfeiGaGEe; SaGzcZDeDZalliicZD

4
y

7.18 5.18 aiEeUGaziizeRResfcneaNEecEeLReUGazl1arzesa
éUoécY

g aelJl ayAayléfiéiTaaneSla‘ I g§z<;z§ayLayAaylauszte Saij AgZDI/OeAZeAS(aerTa@CanGail’iaAAg
;42 CsafEAGCANECEe LR Ay AdytaeZt é1Ya5CcZDPythone UGiHziafzesaa AC

egcaEsaUzaeal
ayAay}aaijazﬁzeRRe£rgn@a§NayAay1aﬂ:L’ Saij AgZDanfSéAZae[”JGaZﬁeeYraylayAaeaugZ]VDaAC

&:UGazueeRRe;Ergng azEazEaeYr’ayAaylgTsaeSla‘ I §§zgz§ aeNGéi(’SZgZDaeTt ze'[ruj NngeeIezeNGazcae § Raylg:§;
aeCadlli;iccrangellL e£Z4z7L 4y Aayte UGaziieRRe£ cgiijN| 43R faz86 AZ£Gi £9T1



open () 4G 2 TrelarEAEGANECE 4y 7iy AdytPythoncZD2 UGizliarzesaaAC
djaazEazEaRIITA e Adj£¢TIeEZayte Tt @ TraAij¢ZDa UGiztieRRefictied; ayZenniay AdytaRCa Tieldizd .

# Open a low-level file descriptor
import os
fd = os.open('somefile.txt', os.O_WRONLY | os.O_CREAT)

# Turn into a proper file
f = open(fd, 'wt'")
f.write('hello world\n')
f.close()

aj SenYasC(;ZDanGazuarzesaecnaEg.eUlaeLUeAEgat’ éiIRgZDeeUl’iaAZnJ N&7Ta$CcZDa2UGizlizRReE)
a@CeedIJ e£Zay1azuaylaeYra, aaeC§ee;AgZDngz’edIJ iijN; aaRrazegzZ open ()
4G TriijaéASiyAaytaRiEAL ¢ZD colsefd=False aACaerTa@CnJZ

# Create a file object, but don't close underlying fd when done
f = open(fd, 'wt', closefd=False)

eoledz
alJ lUn1x<;§zgz§ ayl11J Ne£Zg glaNEecEaeUGazueeRRegErgn@gZD&LAaeH raRrazea()LeeUza()£gZDaranAa
4eCc6adAS aAAanaaOealUglL aACiay, 4, NelsessiijNayNéice Yiay AdyteSmi; 1c6aé AS¢ZDid; NamRiijZ

from socket import socket, AF_INET, SOCK_STREAM

def echo_client (client_sock, addr):
print ('Got connection from', addr)

# Make text-mode file wrappers for socket reading/writing
client_in = open(client_sock.fileno(), 'rt', encoding='latin-1'",
closefd=False)

client_out = open(client_sock.fileno (), 'wt', encoding='latin-1
closefd=False)

# Echo lines back to the client using file I/0
for line in client_in:

client_out.write(line)

client_out.flush()

client_sock.close ()

def echo_server (address) :
sock = socket (AF_INET, SOCK_STREAM)
sock.bind (address)
sock.listen (1)
while True:




client, addr = sock.accept/()
echo_client (client, addr)

eIJAe@AeGIngaij ZéngZDayAngaeYru]NayLeIchDabNalRazEazEaeYrayzazEzelj ng 73EE¢;6¢ZD
open ( ) 4G eeTrgZDayAaylgL’ zeeAguJNazuayTaz§aRleACngaan§zazOUmngDggzgz§aAC
deCadlli; azeC§aranAayigszanGazuzeOeaRca, I ngaIJ layAaylananealUﬁiﬁéinzeIJ Zi; agZDazcgaAach
makefile () anza:§TaAC aj EaeréQCaedIJ iymeACeZSaRicgzed meAgcZDefliijNéCeaytéiccZDegeaEs
makefile () @AgeCieZt 48;iyAcCzaAC

aj aéiz§§Rr'eiZe'a‘ £nge£Zg glzeLAaaIJ reeleeedlv)ez&aéiyz&éylﬁinﬁﬁlﬁjNﬁEAeoyézeéylﬁﬁNéz6gnn'ayAaena,a

o s,

i, NaeCiijNayNéiéaijTed zaeCi; Tl Zazziay Adyte UGiziarzesaiijNasCAEAeGH; 48, SAG2azNe£ Za L iz Trz

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 ()

0 0wo c #0272

ar; goaaRrazearanAaylausalYaIJ ngDanGaiuaaRRe;Ergn@aNEecEaeLRayAaylaelc ayngDanGazuarze
aj Eaeré@Aae§laeDRgZDaeréiﬁaylaeYraeL’ A=zlIL gZDaaUGaiﬁaelaalj RéC; ééﬁaeTraaNAuJNﬁiﬁayTae§Rang<
((;L’ zalizeYiedl ARLALISTZeffad DgREaAAanGazung ar;, eeIaazuglL’ cal gZDanl’iaAZ) aAC
alJ laylaRNgZDaeSla i <;§ng§ ayLe;EZg gleaNayzaz § a:YraylayAaeaun J NQL zaLngZDuJ NayLeIcg:ZD i, NamR
el.Seft a7Ee£Z4zL.ad ZiijNeDRe Alaise Yieo! 4 1aEEAL E(NerTeGhatscZDasdc Oz ciAiijNcada£iasCel

7.19 5.19 alLZazzaytaeUue(GaziaSNeUGaziad z
éUoécY

ij361JA2e ANNIcING7R 2L geaNae Utal.Zazziay Adytiyt @ Ute UGiziel UcZ64; TiijNaziayNael)Z4; £¢Tia

egéaEsaUzaeal
tempfile zflaaIUaylaeIJ L é’l(JLad ZgZDaG i &TraRrazeaoNaeLRe£ZazzaLaaAC
ayzazEaLZazzayAaylaN£aRl<;ZDayt anuanGazunJ Na&Rfiz&4;£¢T1 tempfile.

TemporaryFile iijZ

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

®LUAEiijNaeCadl)4; 38U enciijNa; 12£ Y aRraz8aCRe£ Za i £¢ Tlayt e Utie UGiziiijZ

f = TemporaryFile('w+t")
# Use the temporary file

f.close ()
# File is destroyed

Y\ 2V

TemporaryFile () gZDgnnayAaylaRCeeTraeereUGazuaelqaljR11JNeAZayyaeIeeoseeUGaeIJ naslaalch
wtt 1ijNazNe£ZaltieladijRia; £¢TT w+b 3AC e£ZiyteladijRaARNz Utie TreNAfzaSNAEZe Smi; 1iijNalle£Z
TemporaryFile () dRead Ue£Y = TraNALG§aEEC6¢ZD open ()
4G & TriyAeiicZDARCaTiaACerTaeCiijZ

with TemporaryFile('w+t', encoding='utf-8', errors='ignore') as f:

aliad ad ZaeTfUnixggigi§'aiyL‘1‘ijNéAZé£G TemporaryFile ()
aLZazngDanGaZﬁéC‘ 2eYraN£angZD11J NgTZeG§e£ng6a°1‘ TéCjzsazl]LaAC
aeCadlli; aaeC§aeL’ Sgat’ é£ZayleZRaLﬁanaRrazea‘ £cTl NamedTemporaryFile ()

zldizteZ£aACaiTaeCiijZ

from tempfile import NamedTemporaryFile

with NamedTemporaryFile ('w+t') as f:
print ('filename is:', f.name)

# File automatically destroyed

é£ZéGN’1‘ijNééﬁaeL’ séijAaet’jGazﬁng) f.name éédaeAgﬁNEéRﬁazEéféﬁyt aeﬁﬁaet’j(“}azﬁgzmefjéazﬁﬁﬁ
a‘ Sa‘ aeIJAe@AarEeeUGazuaRlalj aeAngZaEuazUazcgaAaeIeaeL Salj Ae£ZaylaeUGaZﬁgZDanl’iaAZuJNe£Zaj
4SN Temporar yFile () ayAaeaunJNng edl) anGazﬁéiE§eUlanua1]ZecneGlaLlaLééZd’ 20L3aAC
deCadl)i;diymeCse£Ziz1 AAZiijNAR A& i] aeASayAaylaE§eT6éanRCaeIr
delete=False imsaRiaACziTaeCiijZ

with NamedTemporaryFile('w+t', delete=False) as f:
print ('filename is:', f.name)

ayzazEAlZazzay Adytayt aangZoa‘ Tll] NaRrazea‘ £¢Tl tempfile.
TemporaryDlrectory()aACKﬁTadﬁyZ

from tempfile import TemporaryDirectory

with TemporaryDirectory () as dirname:

print ('dirname is:', dirname)
# Use the directory




# Directory and all contents destroyed

e6ie6z

TemporaryFile () dAANamedTemporaryFile () aSN
TemporaryDirectory ( ) 4G; i @Ti azTerée Yiad DeRE&y 2 Ulie UGHzi¢Z63; TeZDeJAcSAsmT¢ZDa U
all layAaylzeZt i OgZDgzgaLnnJNa i aaRrazea‘ £<;T1 mkstemp () 4SN  mkdtemp ()
®l8aLZazzayt wUuzeUGazuaSNgZESéi‘TaACaerTa@CuJZ

>>> import tempfile

>>> tempfile.mkstemp ()

(3, '/var/folders/7TW/7TWZ15sfZEF0pl jrERIUMWE+++TI/~-Tmp—/tmp7fefhv"')
>>> tempfile.mkdtemp ()

'/var/folders/7TW/7TWZ15sfZEFO0pl JrEBIUMWE+++TI/-Tmp—/tmp5wvcve'

>>>

aj EaeYruJ Ne£Z4773G; aeTféiil’jayla1]ZaAZe£ZayAaslegZDgoagREazEaAC
a(,Na@CuJNaG, aeTr mkstemp () azEazEéféé£TaZdayAaylaO§agN<;ZDOSanGazﬁ&RReﬂgn@nJ NijaélAee
aRNzitd; 1€ YéJAe AeGlatsaeyEcRE£ 74772 UGHzGaAC

N U4

eAZayyaeIeeosn]Nayt eeUuzeUGazuaIJlg§zgz§eZYeod gZDa,lg,oecnaLZazquNzerTa@C
/var/tmp &LUgszaljlngDaIJ teUzaAC ayzazEeOuaRUgIJ §36dcZDime; i oujNaRrazea i £9Tl
tempfile.gettempdir () 4GjeTiaACziTaeCiijZ

>>> tempfile.gettempdir ()
'/var/folders/7W/7TWZ15sfZEF0pl JrEB1UMWE+++TI/-Tmp—"
>>>

&L A=lJL aSNayt eeUuzeUGazugZyaE§gZDaG‘ ®TréC; aEAeoya [16AZe£GH; ] £ngaE§eT6§anRC£eTr
prefix AAAsuffix aSN dir ®igeGtasZizl ¢Z64; TizéaREAS;aRmegDal.ZaACaiTaeCiijZ

>>> f = NamedTemporaryFile (prefix="mytemp', suffix='.txt', dir='/tmp
=")

>>> f . name

'/tmp/mytemp8ee899.txt’

>>>

®IJAGROEY 21IL ayAngi‘iJNar‘ AR1C;iz8=ITAAGL éEngDanié’uj Ri; ] £gT1 tempfile
aelanUaaIeaLZazzayt 2eUieUGizaaAC aNEeeNnazEgzZa i SaL’lngaaLueeOLaeICe6£eU6azeaRLaIJ [ UGizd
e@AeeglzeDRgZDeeYréiylaRNgZDazgaRraRreC i aljZayIayAeeauaACaZazeld’ diaelJAa8 6 YEefz
86Y2UzeUGzad eeIeazEégéant ad’ZgZDngeLCaAC


https://docs.python.org/3/library/tempfile.html
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7.20 5.20 ayOayseaNcnraRécZDaTremoéAZ4aga
éUodeécY

Nz

;a2 Csé AZ£Giy3eaNCATAREeFZAEZ e TiemGiijNAEyAdNal) ze Ziatsee Y FaSNiy AizZcanizie 6, Ad GaL
égcaEsaUzaeal

&FicGai; 1aR1iz86 AZ£ G £¢ TIPythondEEC; 6¢ZDI/OzladiUzidasNe LR £ 74y iz 24k aiijNi; Eafza7 04y
pySerialiNE aAC e£ZijtaNEcZDi;£¢ Tiéidayycs AsmTiijNAELAGL eCEpySerialiijNi; £¢ TlgsziijijayNélce£Za

import serial
ser = serial.Serial ('/dev/tty.usbmodem64l', # Device name varies
baudrate=9600,
bytesize=8,
parity='N",
stopbits=1)

eefTa@CuJNaIJ 1W1ndowsg§zgz§ayLujNa‘ aaRrazea‘;EngO, IcmLgaled 7¢ZDiyAiytes; ad Galdel SaijAEAZ:
iy Az UechifaRézL SaijAiijNéCearsaRfaz84;£¢ Tl read () iijNreadline () 4SN write ()
aGaTrefzaEZ = Trembi7EaACH; NaeCiijZ

ser.write(b'Gl X50 Y50\r\n'")
resp = ser.readline()

4d 3ad’ Zae TreCEAEHyNiijNcs AimTcZDiayiaReéAZiLqizOxmd dRY 4, UsmASLEc6 A mTaAC
eoledz

ar goaealelcangIJ Ne;u&Iea(JLgoAalIujNaEﬁﬁ(’SdaysaRceAZa£qaeIJ | &ﬁﬁﬁAZaz&eYr&Nzengé@ng)
eOlemR ;4] £9T1gnnayL anzaNEa@C pySerial gZDayAaylaO§aZaaerﬁéCaeRRacZazEéfzeanz gcl izl
(aerTa@CeuEzeUou N0 gaLﬁaa;AnJ N¢ij SaEsaNzaLuanrlleaaRqaeE NimReG6cml glL’ )aACayCayla(,Naanj
RTS-CTS zeRaaaL’ NalRé6611JN 4 43RKIJAeeAczZ  Serial () aij éeASayAayl
rtscts=True ¢ZDARCaTrimsaRiaAC AEG46Y 2 UzeUGeacéidayyasNaUDiijNaZiend L SalJe£Z6GNa

anuaLzé(’ifa‘ RaeL AzlJL &L éRLaLrayéﬁchZlv)I/OeC‘ aeraiNe£ZaLﬁeefqﬁij R¢ZDaACaZixmd iijN¢a
(a—:LUaeIJ LaUtiAZzL géaNanGeeIJ ngZDgu UgaA/é gégéAaeSla iINaAC
aR@ad U4;Si; ééIJAe@AaLZazzazNef.ZaLﬁglJ UciAcZDaNGizd aaLUaeTr&l(iaNEgazeUﬁﬁAbuN struct
zelaaIUaz§zeYreIdayyaaIJ | B¢ nggZDaAC

7.21 5.21 azRaLUaNUPythonarzesa
éUoecY

d;361JA e ASTEA) AdytPythonafze$adzRALUAN Uty zay AdytamUet.CaetAiijNazei; £AFEA6Caciamy 4LEay A


http://pyserial.sourceforge.net/

egéaEsaeUzaeal

4rza70a7RALUAN Ul A= Z6¢ AmcZD aAZaeﬂaféaeYra, £cTi pickle

ael@aIUaACayzazEaranAaylarzesaa£IalYaLrayAaylanGaZuayanNaRrazee£ZzeauaAZnJZ

import pickle

data = ... # Some Python object
f = open('somefile', 'wb')
pickle.dump (data, f)

22N 2

ayzazEaranAaylarzesqe i naClayzayAaylalUgn@ayan Na&Rfiz&4;£¢T1 pickle.
dumps () iijZ

s = pickle.dumps (data)

z
2N\ 2

ayzazEaanerLCae;AaylasAcad’ layAaylarzesaguNa i£¢Tl  picle.load() L0
pickle.loads () 4G;eTiaACeiTaeCiijZ

# Restore from a file
f = open('somefile', 'rb')
data = pickle.load(f)

# Restore from a string
data = pickle.loads (s)

edieoz

arza70ad’ géd’ZaeTfﬁiTngglNazRaeIéééSéuJNdump () aSN load ()
aG‘ a—:TrgZDa i £ngarsaeYra iellLeTLA£¢TI pickle aelanUaaL’ AeIJAgZDaEleClazEaAC
aoCaRreACngazngIad’ géClaLEPythonaeIraalogszadNaSNngaeLueGlaoZazL’ gsngDéfiééacaodacNaAC

a(-;CzedIJ aj agcraere§Ray1az§aRraZeeol’ ajaall laeTreelanSayla£IalY/eeAcad’ lethoné’lfiééaeeLUeAEeeYreA,
éCeazla; LelIL aRfeCie£ZaytazS¢ZDaz TasCarsi; £¢TI47E pickle @ladlUaAC

pickle & YiiyAcgmPythoncL zelJL ¢ZDeGleRRe£i¢ZDa TremicijUciAGAC
éAZe£GeGleRRe£HijNecnaZRALUANUARO¢ZD & Trem6aNE&R AR Aj1AfZe$adij AGENASNezS el § 178 AREAC
§Z3emd 1ijNd; ézeUﬁéIJAaeNEﬁJiCﬁfiééaéfoﬁ i TgZDﬁ(’SZ'&iZL’ i'ijNéi6CaeAZeeréC ié anéd;1JaAC
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4y ayti; NamRiijNaeCaedlleeAdd DcREAD ZiaytarzesaiijNa 43R fizEe£ Ze 10 A ZiijZ

>>> import pickle

>>> f = open('somedata', 'wb')

>>> pickle.dump([1, 2, 3, 41, 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'}
>>>

4;30£Y2C;a7RALUANUAG 2 THiijNcsziijNe£ Y e JL 2 O2aR &ijNi  Ee Y fezSed e TrembizEdz EAIEAGC

>>> import math

>>> import pickle.

>>> pickle.dumps (math.cos)
b'"\x80\x03cmath\ncos\ng\x00."
>>>

4;SeTrem6aRmazRALUANUaZdei8cZDaUtaA ZiijNaijZaELAAGAZe L AeJL ¢ZD@ R e Tiemé e Utal
&1adlUAAA¢§zASNAG; & Ti4ijZeGlaL1eNL é1JAafijaAEse £Z218a ACAFZ47OPythonz TembecniiymaR N2l 23 Z1:
xTrem6cZDatlimY aReCiijZellL éUséc YiijNaZiayzel A=llL ¢ZD=173716C 4£EEaze6£6UGARNEY Asiyt

®sl

AmCEyGaymeenaTZaVMaLadzncliDeTiramb4  £cTipickle. load () AC

pickledIJlarde; ;eU0eIlJL’ 4YA4y AL’ £4;IdcTlarsa¥rasCaijZeGrariarae; civaztelasivaz
4;EeYreSRa714IRE%2%24eCedlIcSEEASpicklecZDat4 ; IJAOSCRETL N
4z047$4Rraz841L24224VA4 teAlieDRcZDaTTemOa 11 jeGt/ PythonaL’ §eaNéZReDReNGASZ
az%.md’ 11jNayAasZeendfierApickledR14TITIcZy42542Ne0t ARFEzEe6d! erAdTZalze

el aingzangZDariééaaeYréiyleC i ecr’1é’liRaLUaNUgZDaACe;EZazZeAZayyaeYreCcaZZa(J fetUad’ U¢
efTaeCel’ Siij AgZDaaUGaZfin] Ng i ngIJ e£da30e113 Nez£ciNiijNe£ZcINiijNaeilajscml cml aAC

gTizeLueGlaoZazL gszaRrazeeAZe;EGaBRRaCZ __getstate_ ()
aSN __setstate_ () eUzesTeléczTeL£GesZizZ6ZRALGAAC
a@CaedIJéESZéiZL’ a7Ee£Z4yd ayteUzaesTiijNpickle . dump ()

arsaijZerCeTl __getstate__ () 20aRUazRALUANUcZDar78$aaAC

¢$ziijijcZDiijN__setstate_ () alJiaRmazRALUANU=UdecherCeTiaACayzazEeijTed 2e£Z4yta084;1Ja(
ayNéice Yiay AaytaliaEEClasZazL a7 B4y Aayte7£cINH EazmeDiaR fazéazRal UaNUaSNaRmazRal UaN U

# 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)

i TcIAe£R2aN:yNEi¢cZDazRALUANURI TEN:ZECHATZ

>>> import countdown

>>> ¢ = countdown.Countdown (30)
>>> T-minus 30

T-minus 29

T-minus 28

>>> # After a few moments

>>> £ = open('cstate.p', 'wb')
>>> import pickle

>>> pickle.dump(c, f)

>>> f.close()

¢DiaROEA AdG2Pythone gt edRaZ15zG6CmARFAROAEMI TN NiijZ

>>> f = open('cstate.p', 'rb')

>>> pickle.load(f)

countdown.Countdown object at 0x10069e2d0>
T-minus 19

T-minus 18

'ei;ééRféiégIJNéHgi£ngﬁRLé’léGéﬁéLﬁng)éGI@T§'eiiEi‘ijN‘aZé'a;égﬁﬁéyAaeﬁqﬁiliﬁLfJﬁNﬁﬁfﬁéng)éIJ
mfaaiﬁaLZaZngDazNe:.EZaLl’iaeTrgzDasILgOGail’iaylaeYréiyAaylenYeeTLgZDgij fjgaAaeszaij R3AC
a@CaedIJ aj aeIJAe@Ag gzaLlad’ geGRgZDaeIrgzDaeTraE:loujNa jaelJAas; e YAELADay Adyte UGHz G4 ymAEAR
(éDJAeeActinayL & UzazScZDaeTreNA)ZAC

gTsazO pickle erPythongL’ zelJl gZDéZﬁayTeZDgIAaIJ leezRgaAayLnJNzeL A=lIL é’l@CzedIJ eIJAe(;
acNa@CuJNaeCzedIJ aezRgaAaRYaLlazEuJNa izl AellL gZDalYaCleeTrzeloaRreC i a1J jZeChgAr aIRazuayTaI
aI@gZ i a’eIeeoquNafi'eiiOaIJ laaTreelfSéiiSaSNalYaeac&UGazuaylalYaClae'[rae.oanunJ NiijaelJAAS; 4] i £ngaez
&£7:477¢ijUciA=iijaijReZt 24GaGEiijNaRfizéecniymiRNeZDermel Ax TreNAiijNaziay Tiz§eCia; Lag; ¢ZI

®lJAGROEyAcCzeeAmsieDRcZDa Y pickle 2IJLad 3éGRcZDEEmc; 66 AL éazaSNij AizZat Y el N
arza7O=lJARyyegAcZDi;  £¢TIalZe Z1iijNi; iyméJA e AdOze NEa£ Ce£ ZaytiijNia; Ee Y faeCadld; ee AGT
2lJAa8;402288¢ YEayAayN a6V 2 Uze UGzac 4AC


https://docs.python.org/3/library/pickle.html

v v
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8 cnnaEmcnaiijZaeTraemocijUcaAaSNad’'D¢cRE
e£Z4y Achiiayzee Aesieszii£¢ TIPythondd D¢REAR D gmiiymaR N2 Uz4ijR¢ijUciAcZ D= TiemGiijNaf Tae
aSNaTrem6czSedDECEiy AcniiymaRNcZ D Y fiijNe£ZcniiymiijZes1e67cL ze6t.¢ZDe6Urs TéUGEC YiijNe
Contents:
8.1 6.1 &fzZaEZCSVaeTizemd
éUoécY

djdeCsefzaEZayAayICS VaiijaijR¢ZDa UGiziaAC

egéaEsaeUzaeal
3r74708d g4d’ Za TrcZDCS ViijaijReZDa TrembeizaEZ6U66¢ YiijNEC; aR fazsi; £¢ Tl

csv 4283AC i; NaeCiijZaAGe6, 4; 1014y AayjtaRmaR distocks.csvae UGHz i yme I i A7 ZeCacslayCall ze T

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

ayNEIcaR SH; 348 Ted 74eCidj TATER£7:47 7 TieembefzaR Uy ziy AaytaECezD¢ZDazRALUIZ

import csv
with open('stocks.csv') as f:
f csv = csv.reader (f)
headers = next (f_csv)
for row in f_csv:
# Process row

alllayEéiceZDiazciAaymiijN row dijZaYiayAaytalUealaACiZaemd 1ijNay7i7Ee6£6US e § RiytamUad
row[0] é6£éU6SymboliijN row [4] ¢6£8U6ChangeaAC

o N 4

¢Tsa70e£7comiyjNeiGes£6UsE AZayyiijZaij TethetietEiijNi; 1aR fiz8e ACeZSi; £¢T14S; ARmAEC ez

from collections import namedtuple
with open('stock.csv') as f:
f csv = csv.reader (f)
headings = next (f_csv)
Row = namedtuple ('Row', headings)
for r in £ csv:
row = Row (*r)




# Process row

36CAEAGy4; a4; £c TIALUaRmaeC row.Symbol aSN row.Change

iz¢eZ£ayNaeiGes£éUsaAC éARe ArsleDR¢ZD Y€ ZiytaR eI ALNIAL UsRmae Y FAR Lees T¢ZDPythonz:
dj4aRreCiélTAe Ai£ 62 T2ayNaO§agNcZDAL UsRm(de CaiEéideiGerEcticamUciiexZ emc el RayNaLSc7£4:

dRead UayAiyté AL @ NI aise Y iarEe TremseizaRUALE ) AaytamUaEyazRAL UdymaOzaAC AR 782 £ 7

import csv
with open('stocks.csv') as f:
f_csv = csv.DictReader (f)
for row in f_csv:
# process row

allie£Zaytcl Ll naymiijNa; 38R fazéd £ TIAL UaRmaOze6£6Ub=iR iy AeaNcZD e TiembizEaACai TaeC

&L UCAE row| 'Change']

4747 EAEZAEECS Ve TremoiijNi; dizmeDiaR fizsi; £¢ Tlesvalaal UtijNayme £ Ge£ Ze Ui AZAELALZaz 74

writer ﬁfiééaﬁAéééNé@C:

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)

deCadl)d; i)l 4y AaytamUaEyazRALUCZD e TremsiijNaR iz aCReE Ze a0 A ZiTjZ

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 (f, headers)
f csv.writeheader ()
f csv.writerows (rows)
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djaarTerée Az Yiiij YAELEAL NI csvaladl UALEAL Se L UegeedRCSVa Trem6aACi; NaeCiijNi; 23R T

with open('stocks.csv') as f:
for line in f:
row = line.split (', ")

# process row

aj £§Tle£Zg glanzag RgZDayAaylglj ngzars&Yra, aaz.gDueIJAe@AaOzad’ DgRanAazZaecYaeL NgZDg
aerTaeCuJ Na@C&dU aa§RaZZaleeo§aA1J ecnaleaRuaNEaZt iijN; aayla(JUaylaOzeZd e£ZazZa1JIaRuaAC
dRead UiijNaeCadlJiy Aijtecnaij TARGANEAZL gZDaaneo;gcré’lﬁgaRnan L ayAayleAUaRou NéCeiazl ciNg;
é2Ye6d *CE&ELiyNiijNcsv azSaRfefEALiMicrosoft Ex-
celel Ad;£¢TicZDCS VijUciAegDALZAAC e£Zl Uesyiz§e Y fellAdyyes AcZDA; ¢aijRiijNazbay Taz§4ijZ
¢DiieANiijNagCadli; de§8cIINcsveZDae UGeatiijNarsiijZaRS¢Ore 1T &; Lad Z¢sme Uzaes TAFEAGCaz T Ti
i; NaeCiijNaeCadlJi 12 CsefzaRUiz8tabal. EAL §¢ZDa TiemGiijNaRfizE£ Z2 104 AZi1jZ

# 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

270 270V

a@CaedIJ dj azmcal) lerZaRUCSVaeTraeloazuaranCazne, Haemciyzas aRlaEngDnJ NeIJAe@Aae§laaDRarz
i; NaeCiijNay AijtCS VaiijaijRe UGizielJL ayAaylaNEaRr’léIdze§Ia3aGéngn@gZDaLUad’ t &aNiijN¢sziijij

StreetA3Address, Num-Premises, Latitude, Longitude 5412ASNASCLARK, 10,
—41.980262,-87.668452

ValueError iij CayyeANad’ set8aAC ayzazEe gcaE§e£ZeUéecYana (4aRRC; ayla(,UaylaELaOza£oeelca

i; NaeCiijNaRfiz8aCRayNéice£ Za 01l leldwﬂaBaGerEgncayLa .£ngayAayh£lcaLZealec (AijReZ£ eméiijZ

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 (*r)

# Process row

e£Y=lIl éGle@AgZDayAgCiéIJAe@Aaij 2éngZDaeYr11]Ncsvai ggT§gZDaeIra:l6éC i a—:YralUgn@aysgsz(
a@CaedIJ g ééIJAe@AaAZe£ZaeéﬁgZDgszadNe, naelquNa i aa£EeazeGlﬁ1°1éaeL’ 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))

20 2

dRead UiijNayNéléae Y iy Adyte; 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 (rowlkey]))
for key, conversion in field_ types)
print (row)

eAZayyaﬂeeosﬁjNa‘ 43R7eC; azuayleeé§e£éad’ 78072 ACe7Se£7:477%; riemcé U666 YaAC
alJ lé6deZEzeCEaEgayan NCSVaUGiziéCiel Uad ZeLUaiSzlIL anglj zad’ ngDzeTrzelouj Necngat aIRgZI
473emd 1ijNEZd éidi; icZDa Trembcadaddae L 4£16Z1T eraGquoeeUééfrgZDlljNaR@aLZa j1a£Eéaze ACRZ

&lJAROijNaeCadlld; 1ef2aRUCS Ve TremcZD¢Z6cZDe Y fAA Za Tremal ExdRaSNcz§esacZDefliij

4j3aRreCiéITARe ACTINEY A CIIN Pandas 4NEZACPandas
ﬁNEﬁRnéizEéyAéyleidﬁyyaaUz'ai(,£gZDﬁG‘ @TrdRnA pandas.read_csv ()
1ijN aoCaRrazeaLae, i CSVeeTreeloaLr’ayAayl DataFrame arzesqaylaOiaAC

ng’ié’lROaLl’ nge£Zay1afié§aa i aarsaRrazegT§$LRaRDg 5ma;CaijRcZDc7§e6aa A ALEGrrd 2 TremGizEaR el
a1716.134iReL.CaymiijZalIL e£Zaeat4y Adyti; NamRaAC

8.2 6.2 efzaEZJSONz=Ti=md
éUoeécY

egcaEsaUzaeal

json aelazaIUeeRRaGZazanAg glach(’SAangZDacUzalJ ReeIeglj UgaAaSNé SCcaAJ SONzTizm6aAC
aEuaylayd aylayze@AgZDaG,aeIraeYr json.dumps () aSN json.loads ()
iijN e@AaerTaEuazUéiiRaLUaNUaG, aeTfaiSa@CplcklegZDaneaRcﬁfS abUad 73aAC

ayNeéiceijTed 72aeCi; TarEay AdytPythone TrembczSedDe; iieméiyzZI SONiijZ



import Jjson

data = {
'name' : 'ACME',
'shares' : 100,
'price' : 542.23

}

json_str = Jjson.dumps (data)

ayNéiéeijTed 73eCi; TarEay AdjtISONcijUciAcZDamUctieiyse; iemcaZdiy AdyiPythone TremczSedl

data = Jjson.loads (json_str)

aeCadlli; ﬁé@Aad’ DgREgZDaeYraaUGazﬁéANaylaeYralUgn@ayquNa [AAR{A7&4] £9T1
json.dump () &SN json.load () @i&cijUciAaSNegéciAJSONaTremsaACiH; 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

JSON¢ijUciA=TreNAcZDA§ 72Tz TiemcszadNiyz None iijN bool iijN int iijN
float 4SNstr 1ijN aZeaRLaNEalv{neiEZangsZadNaeTraalogZDlistsﬁjNtuplesaSNdictionariesaAé
arzaZOdlctlonarlequNkeyseIJAe@AaeYralUgn@aysgszadN(aanEyaylazza‘TeldalUgn@aysgszangZDkeyaI
ayzazEeA;aclJ SONégDeNanNa,aazTereaRh;lJUgaAPythongZDhstsaSNdlctlonarlesaAC

J SONQlJUgaAgZDeeaij aij RﬁfiaiOPythonéflae§TeANau§éiGaazOaerﬁ(SNaElayAaeﬁﬁgZDuJ NéZd 7By /
aarTa@CnJ NTrueau Zecna:YaarDayztrueuJ NFalseecnaeYaarDayz—
falseiijNeANNoneiijZeéize YadiDayznullaAC ayNéléae YiayAayti; NamRiijNeeijTed 247EcijUciAAROcZDam

>>> json.dumps (False)
'false'!
>>> d = {'a': True,
'b': 'Hello',
'c': None}
>>> Json.dumps (d)
'"{"b": "Hello", "c": null, "a": true}'
>>>

a@CaedIJ aj ﬁéf’[gIAaOzaecAae§eJ SONe gégﬁAaROgZDaeTraelouJ Nij ééAZayyacLeZCeAZe;EGgéAangZI
cLzalhz Y14 SaeTraEIEigZDagNﬁéngSeedDasCaenaca(,LaeusaaLUeAEaNEaRI’lé’ld’ 36GR¢ZD:imU 6t UtaAC
ayzazEegcaE§e£ZaylerecY11]NaRrazeeACeZSa‘ £9Tlppr1ntzelaaIUgZD



pprint () 3G e TreltizeZ£eZ66AZ¢ZD print () 3G=TraAC
aoCagZaeNL gEgkeygZDaanetIeazazRazuazeayAgglant aLagbOegCgZDanzaljReGSanaAC
ayNéice YiayAiyteijTed 73eCi; TeijCizécZDaL Samie; SAG7 TwitterayEeRIIct éczSedli¢ZDi; 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_1id': 264043230692245504,

'max_id_str': '264043230692245504",

'next_page': '?page=2&max_id=264043230692245504&g=python&rpp=5",
'page': 1,

'query': 'python'

'refresh_url': '?since_id=264043230692245504&g=python’',
'results': [{'created_at': 'Thu, 01 Nov 2012 16:36:26 +0000",

'from user'
bo
{'created_at': 'Thu, 01 Nov 2012 16:36:14 +0000"',
'from_user'
}y
{'created_at': 'Thu, 01 Nov 2012 16:36:13 +0000",
'from_user'
bo
{'created_at': 'Thu, 01 Nov 2012 16:36:07 +0000"',
'from user'
}
{'created_at': 'Thu, 01 Nov 2012 16:36:04 +0000",
'from user'
1y
'results_per_page': 5,
'since_id': 0,
'since_id_str': '0'}
>>>

ayAeLheiEessiijNISONSEECHAZ 7 om62RRE; Z¢Z D Trem6il Ziz1dictse LUlistsaAC

deCadl)i; i azeC:ge(;AaLZazzaEuangszangZDafiééalljNaRrazegzZ json.

loads () aij aeASobJ ect_palrs_hooka:LUobj ect_hookﬁRCaeTfﬁAé

i; NaeCiijNiayNéice Y eijTed 28eCii  TegécaATSON 2 Trembaziall iy AaytOrderedDictiymific TZaE Giéaza
>>> s = '"{"name": "ACME", "shares": 50, "price": 490.1}"

>>> from collections import OrderedDict

>>> data = json.loads (s, object_pairs_hook=0OrderedDict)

>>> data

OrderedDict ([ ('"name', 'ACME'), ('shares', 50), ('price', 490.1)])

>>>

ayNéice Y taeCa; TarEay AaytISONamUAE e | eméiyziy AiytPythonarzesad; NamRiijZ
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>>> class JSONObject:

def _ init__ (self, )

self. dict = d

>>>
>>> data = Jjson.loads (s, object_hook=JSONObject)
>>> data.name
'ACME'
>>> data.shares
50
>>> data.price

490.1
>>>

®IJAGRO ayAayla(,NalRayln jNJSONe gégﬁAaROgZD aanEyal I ayzayAayialTayiaRCaaTral \ ﬁéAngZ
__init_ () aAC ng’iaROu]Na, 431$aRF2867ZRa£Ce L Aen¥cZDi; £nga0CazE11]NaerTa(-;Ca 1Ty zay Adyts

aIJ lgl] UgaAJ SONgZDa’eUl’iﬁAZnJ Ne£YeeIJ L ayAazZeAL’ eaiécLzeIJ L ngaAC

json.dumps () ¢ZDindentdRCaTiaAC aoCauZa‘£a6Ue(JSanaSNppr1nt()aG i aaTraeTLzedIJgsZ'aijijaACaer?

>>> print (json.dumps (data))

{"price": 542.23, "name": "ACME", "shares": 100}

>>> print (json.dumps (data, indent=4))

{
"price": 542.23,
"name": "ACME",
"shares": 100

>>>

f72$aa6di; N6AZayyaziiyme Y FISONaRrZRALUANUcZDaACi; NaeCiijZ

>>> class Point:
def _ init_ (self, x, y):
self.x = x
self.y =y

>>> p = Point (2, 3)
>>> json.dumps (p)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "/usr/local/lib/python3.3/json/__init__.py", line 226, in_
—dumps
return _default_encoder.encode (obj)
File "/usr/local/lib/python3.3/json/encoder.py", line 187, in_
—encode
chunks = self.iterencode (o, _one_shot=True)
File "/usr/local/lib/python3.3/json/encoder.py", line 245, in_
—literencode
return _iterencode (o, 0)




File "/usr/local/lib/python3.3/json/encoder.py", line 169, in_
—~default
raise TypeError (repr (o) + " is not JSON serializable")
TypeError: <__main__ .Point object at 0x1006£2650> is not JSON,_
—serializable
>>>

deCadl)d; 1eCsazRALUANUaFze$aa6d4, NiijNi; 23R fize RR A Zay AdytaG e TriijNasCeZDe; SaEse Y f

def serialize_instance (obj) :
d = { "'"__classname__'
d.update (vars (obj))

return d

type (obj) . name  }

deCadlJijieCsaRmee GaiteOuaR UL 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£Z47724G @ 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 0x1017577d0>

>>> a.x

2

>>> a.y

3

>>>

Json eladlUetYelIL 4; Lad ZaEGizU6 AL éazeiseOgalieZt 4;O0czsal icZDa TramUaA AcL ZeSEAA
aRf4z8aRCeACA6Y #UzeUGzaceOtaRUzZt 4d Z¢zEeL.CAAC



8.3 6.3 égceedRcOAamTCZDXMLaeTizend
éUdécY
;32 CsizOiyAdyic6AimTcZDXMLeUGzalijmeRRARUz TrembaAC

v o

egcaEsaUzaeal

aRfiaz8H; £¢T1 xml.etree.ElementTree ®ladlUaz0c6 AmTcZDXM-
LzUGzaijmeRRARU2Tiem6aAC ayzazEeijTcd ZiijNAAGeS 4 e Cse géedRPlanet

Pythonijt.cZDRSSz7RaACayNéiceYicZyazTcZDiaztcaAiZ

from urllib.request import urlopen
from xml.etree.ElementTree import parse

# Download the RSS feed and parse it
u = urlopen('http://planet.python.org/rss20.xml")
doc = parse(u)

# Extract and output tags of interest
for item in doc.iterfind('channel/item') :
title = item.findtext ('title')
date = item.findtext ('pubDate')
link = item.findtext ('link")

print (title)
print (date)
print (link)
print ()

e£RegNayEEIécZDizEciAjNe; SaGzczSedlcsziijijefZaeiiiijZ

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/

a LeyYy gDou NaeCadlJi; aeeC§aAZe£ZayAeelegZD ad’D¢RE;iijNi;d6[JAce Az ZLems
print () emaREx8a6Nel . RaEGHzUe I él’iégZD 47NaAC

e6ie6z

alia; Lad ZéiTngglNﬁiRaylad’DgREXMLglJUgaAzeaij aijRgZDaaTraaloaaYracLayyegAgZDaAC
aylazEaZaaszMLaIJ HnternetayLeIéﬁﬁ§ngeéﬁaZ£ae§ZazTngazOze'[rael(iaid’ aelanN
aRNeeUﬁé6Caz§eeYrayAgglalYaClazTngglNazRaeTreelogZDayyngzeaij ain(&:rTa@Caand’DgREuJNe§§a

aneayNa:IegZDefSléfSZalJZaELaAGaoZerzeAEausngaerMLa§zgaAzerTe(,CgE§zeCL 47EaAC

o

éIJlécLiid’ZaeCEéE;'ayN'ﬁjNé,Séi‘£<;TlXMLaeIééiZE'aiZEélYéiClaeIfaelégZDanﬁéiAZIijNéi’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/...-object—-databases.
—html</link>
<description>...</description>
<pubDate>Sun, 18 Nov 2012 20:40:29 +0000</pubDate>
</item>
</channel>
</rss>
xml .etree.ElementTree.parse () aGj ae'[fégéaedRaaTt ayIXMLa2UGzaaziarEAEGe hemézLE
¢DiaROiijNa; 26 C i £¢T1 find () dAAiterfind () aSN
findtext () cml e UzesTeléeRIct ¢l 286Z¢ZDXMLAECct 347EaAC

e£74775G; 2 TicZDaRCa Tiarse Y e §RijteNGasZcZDxiGem; 4RmiijNi; NaeC channel/
itemaLU title dAC

aerRaenazaeNGafSZae§RaylaeaGgl¢anouNa, aeIJAe@AeAIaOEaeTt aylanGaeacngaedDaACaerRaenaaeRU
aRNaeaulleaerRaenaaeSla iDel AeNG&6Z¢ZDxiGom; ARmiz§ 2 Y fettagNaECet d¢ZDeZyarzeaia; DaAC
aCNa@CuJNaaL’géaN doc.iterfind('channel/item"')
eldeRIct éel AelJL 411 channel SECct aaineichlv) item GECct 33AC
doc azcealeeUG&achD&IJAeaﬁésC(az§ arsaeYrgnnayAgzggZD rss éil::(vigt’ 1)aAC
gDuaROaaOeayNaeIegZDengTl item.findtext () aljZaanusaeL (ALEcZD  item
AECct 4 me;64ijAdgN=eRIIct ¢aAC

ElementTree aafaﬁiﬁéiyngIv)zerRﬁylﬁECgt’ delll 'ayA'aZZeGIe@AgZIv)ésdzeAgﬁgNeeﬁzzeﬂiijNéIJ {23
tag asdzeAgaNEaRnazEaeaGglc gZDaRlalUuJNt ext dsdeA gaNEaRﬁaZEaEEeCngDzeUGzeIJ 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')

>>>

aeIJL’ ayAgCié@AaijZéngZDzeYr _xml.etree. Eleme ntTree ézu'aiylaanXM—

1xml 3AC aoCa.£ngazEaSNElementTreeaRNeeaugZDgljUglNaneaRc'ﬁJNaZazeld dybél¢cZDia; NamRaRN:
aj aaRleIJAe@AarEaLZaljAagNgZDlmportemaReamczeLR from lxml.etree import
parse ar$eaNazEaAC 1xml a6NAEIEALa; IXML2aGaGEiijNaziayTéA §azeiz§éidayyaLiiijNARNzUGRE Y 2



8.4 6.4 acdéGRaijRegéaedRad’gadNXMLa=eUGAz(
éUosécY

v

diaeCsi;£cTlar aRfeCarScZDAEE amY iz0idy AdyRiEad 3¢ZDXMLae UGzalijmeRRARU TiemGaAC
égéaEsaeUzaeal

4774] TanuaAZaRle@Aa i aeAGaLré’lc’deGRalj RgZDaeTrael6é’1d’ DgREanﬁuJ NgnnayAeeUl’iéUt arsazTerss
ayNeéice YiayAiayta; Leo AmTcZDAG, 2 TiiijNaRE £¢ T3 LaiScZDAEEamY arseC4¢déGRaijR¢ZDad DeRE:

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

ayzazEee;NerTe;EZaylaG, eeIru_]Na i aeIJAe@AaELeeIJ | ayAaylad’ gﬁngZDXMLzeUGaZﬁaAC
eAZayya jaaRf4zEa1T {eTE£az1y Ci SgnZzeLUaEnaEseeTraelog SgnZayLaeL 6aLre£ZaeaugZDanGazuaAC
i; NaeCiijNi; 3R fazeayNe | XMLeaedijaijReZDeLiaE1aS8a§ 0ayCéASenralSat ije Tiemsa7SaAC
AUIAEZe£ZelItdzecZD2UGaAZiijNayNe; e UGHzia05czRANEAR A2 GER£G 100,0002aN 2 Trem6iijNcijUciA

<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_
Iz at




<current_activity>Final Outcome</current_activity>
<most_recent_action>CDOT Street Cut ... Outcome</most_
—recent_action>
<street_address>4714 S TALMAN AVE</street_address>
<zip>60632</zip>
<x_coordinate>1159494.68618856</x_coordinate>
<y_coordinate>1873313.83503384</y_coordinate>
<ward>14</ward>
<police_district>9</police_district>
<community_area>58</community_area>
<latitude>41.808090232127896</latitude>
<longitude>-87.69053684711305</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>
<z1ip>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>

P,

4AGe6 4 ieCsaEZay AdytleDZeIieiéeNL cEgaiSat ije.saSEaeTiéGReOSAL UéCcijUaRGcIATACH

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)

2£7ayRDZeJRaTray AcZDEU6ECY e Y fAGCaIjZAELaFEe Tt i XML UGiztidt 48 ALIAEE imY aymeDi
alJ leSgZDaeIJ zaZlayLnJ NayzazEe;ERequ£Zaylg1NazReIJAe@A9TlaLr45 OMBatigiRscZDAEEAmY ¢l 760t
deCadl)i;£¢TIaeCayNizéciATijNcINaZRARKITARe Aiif 6 T2y AcCzcCriijZ

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)

czSedlleYfiijZe£Ziytcl Lall ngZDazcgaAe;EReaNanﬁﬁRleIJAe@A]MBgZDaEEaIY— d’ gad’ geLngg
e6iedz

e£74yAeL.CcZDat AllfiijZi; 18t0 Element Tree @ladlUiymcZDiayd dyteidyafCaE§eCijaAC
¢iiiidjAiijNiterparse () @UzesTAEARGYaZXMLaeUGrace£ZeaNacdéGRasmijJAAC
a‘£nga3Uu11]Na‘aeIJAe@AeeRRacZanGaiﬁéiRlaSNayAaylaNEaRnayNeIcayAggleeLUad’ZgglgszangZDa
start , end, start-ns &SN end-ns aAC gTs iterparse ()
al.zazzcZDesmizéaZi4ijZa73¢T8a;¢8eC  (event, elem) ¢ZDAECezDiijN  aEdiym
event aYfiykefrazNiziil UsaliymeZDe§RiyAi#ytiijNeAN elem aYicZyazT¢ZDXM-
LaECct 33ACH; NaeCiijZ

>>> 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£f18>)
>>> next (data)

('start', <Element 'status' at 0x1006a7f18>)

>>> next (data)

('end', <Element 'status' at 0x1006a7f£18>)

>>>

start @7Nizidl e§ RaylaECgt agnnayAzenqecnaLZazzazuayTeilYae sqeeIJ LeéhieRS aEeaEuazUzeTrael
eAN end arNiztal e §RaytaECet 1408¢zRA6N 2 LR 2 Utieénal.ZazzaAC



aFcGaxsaelIL Al 4, NamR iymaeij Ted ZiijN start-ns aSN end-ns
arNaziechcTleidad DCREXMLaUGzaaS  aRmel 26Ut ¢ZDacie YOZAC

e£Zzl) neLCacNallviayllijN start a8SN end #N aZuecnng&iég6agﬁEﬁECgt’ 14SNziGem; 2iLaAC
&':aLazcealazEzeUGa‘:acééﬁégceedRanugZDasCeenquS zedDuJN
e£Yecn<;leeIeaLd’ anlae§Ray1aECgt azeYraR@aNzeEl’ciij égzZaG i &Tr
parse_and_remove () gZDeﬁfacDaAC aeCdlJaNZEEmiijNarsalLlI ¢TI yield
emiREARSerCeTIeAEe£ TaZdesZaytaECct 33AC

a0l vield #zNaROcZDiyNeicee ZaytermaR e L me Vi  £8; UciNaZR amic Tl d AAFSAEE MY ¢ZDElemer

elem_stack[-2].remove (elem)

e£ZayleIIaRea, £acUaZNaL lgTs yield aiggT§gZDaECgt’ éaan6CgZDng’iéLCngaylaLa /& 20OL 4
4AGe6; atsczResae I AEGA6CcZDaN e UzaijTe Tle£ ZaytaECct 347 EiijNéCeazLe£ZayaECet AaFsecné TA

ar72ebCcCzcZDeemizcaijRegcadRASNALACZd ¢ZDelJAczL e TLedlJaise YiayAajtal e UGeatayEens
2UGzatziSczSedDiz0agNeGlezLesaeénadNa Tt ¢ZDal.Zaz7e£GaACAK cGaieCamd iijNe£ Y Yo C 6 AZi

e£Zg glaaﬁzaeaLng)ayie@Agij zeZuarsaeYrao(VJgZIv)e;EReaNaeAgeé 17BaAC
aeLSeGlausae;NerTgZDngaedIJ aeYruJNerzaRUaeTt aylanGaeacaLraEEalYayngDgL LellicZDe£ReaNEA

aj EaeYré’léSCalt aj £gT1azEé1’iEe£GaROeAE60aAngD aEEalYaAC
§75emd 1ijNaeCadlld; ieZt iEsaf CAEEamY i; £c TI6GR¢ZDefiijNéCeizLa¢déGR4I R ¢ZDeL LaeJiasNeClL;

8.5 6.5 arEamUaEyejnseméayzXML
éUoécY

djdeCsii£cTlay AdytPythonamUAEyamY AC e Trem6iijNazGarEAGCeiemce LR XMLa4ijaijRaIAC
égcaEsaUzaeal

2707 30 7

&fic6a xml.etree.Element Tree 42S6AZayycTlelddAZe gt edRa0EH; iijNAEGA6dA6CAZ§ AR Fz34]
i NaeCiijNeACeZSaeCayNe£ ZaytaGi e THijZ

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




>>> g = { 'name': 'GOOG', 'shares': 100, 'price':490.1 }
>>> e = dict_to_xml ('stock', s)

>>> e

<Element 'stock' at 0x1004b64c8>

>>>

2 LN

cinemcczSedl] eeYrayAayl Element aodacNaACarzazOI/ O=Smi; iLJ; 1ijN; £(;Tl xml.
etree.ElementTree dym¢ZD tostring () aGjeTra;Ladze Y SarseC aranCe,naelcaeLRayAaylaer[

>>> from xml.etree.ElementTree import tostring

>>> tostring(e)
b'<stock><price>490.1</price><shares>100</shares><name>GO0G</name></
—stock>"

>>>

a@CaedIJ djdeCsczZae§RaJIAEC et detzak 43sde A gaAjiijNaR fizsd; £¢T1 set ()
zf:Uzee§T11]Z

>>> e.set ('_id', '1234")

>>> tostring(e)

b'<stock _id="1234"><price>490.1</price><shares>100</shares><name>
. GOOG</name>

</stock>"

>>>

92 7

deCadlli; éé;EYanga;EIeeNAaECgt agZDeaZé’lzRuJNaRraze C, Zv dbéAaayAayl

®
OrderedDict eeIeazceeZ£ayAaylanfiéAZgZDaanEyaACer fGaRCeAC1.7aiReL.CAAC
edieoz

4;S4L.Za27XML¢ZD2UtaAZiijN4; 5e¢néZRALGARRC edDéA dimUchieiyscszadNcZDaAijaACh; NaeCi

def dict_to_xml_str(tag, d):

rr

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)

6UsécY 2 YiaeCadl) djael NangZDaOzeedDeAagZDanuaAZaRreC.aljchraLrayAazZezng@aACac1\

>>> 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>"
>>>

esleDRALICINGZRcZDaROSIcéCeayti; NamR aymiijNamUctic AAY<AAZ aSN 4AY>4AZ
eéneZfeméel R4ZE s1t; aSN &gt ;

ayNeéicizEd; ZaRCeACiijNaeCadl)ijdélJAce A=l NALIAO 78 fiemée£ 7477 mUchieiijN
aRfdze4;£¢Tl  xml.sax.saxutils dym¢ZD escape() aSN unescape ()
aGjeTraACi; NaeCiijZ

>>> from xml.sax.saxutils import escape, unescape
>>> escape ('<spam>")

'&1t; spamé&gt; !’

>>> unescape (_)

'<spam>'

>>>

674 i7EeC;al. 2477 emicadcZDe; SaG7ad UiijNe£ Y = 1JL 4Read Uy AdjitaO§aZa=eOlomR ;3517477
Element a6di;NeANaymeYiamUcheiysiijN éCearse Vi £¢TiamUctieiyiczDaRLedDéA iy AdyteZt ad g
eAN Element 46di; NaRfizsiymc TIeACeZSegeedRXMLeUGalicZD2CEAEHyNEAZ£Gad Zesme Uza
az§arsee Yrert 1ijN4; 38R fiz8a I [ay AdyténY ¢zg e TrembczSedDiyE 46N 2L R del A= JL ¢ZDe Smi; 1JiijNAzd

8.6 6.6 égceedRaSNaLoaeTzXML
éUoécY

;22 CsefzaRUEYAdytXMLeUGatiijNafza6CaellAdy AdzZif 62 T7iijNcDiaROFEczS e dIJAEZAZAX M
egcaEsaeUzaeal

di£cTl xml . et ree . Element Tree @ladlUaRH283; La6ze Y S¢ZDad DeREEZ47 74774k adAC
chiniy Aemse Y fizs¢ AZayicZDe UziijRelse st edRes Ziyte UG eataACh; NaeCiijNaAGes, i de L iy Kigts

pred.xml ¢ZDeUGzatiijNcsziijijayNéice£ZeaniijZ

<?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>
<ecr>22</cr>




<pre>
<pt>5 MIN</pt>
<fd>Howard</£d>
<v>1378</v>
<rn>22</rn>
</pre>
<pre>
<pt>15 MIN</pt>
<fd>Howard</£fd>
<v>1867</v>
<rn>22</rn>
</pre>
</stop>

ayNélée YiayAaytall ¢ Tl Element Tree @idefzaRUeEZite UGeataziarza6CAAZiayAizZi£62Tc 7]

>>> 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'"))
1

>>> 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)
>>>
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<?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</£d>
<v>1867</v>
<rn>22</rn>
</pre>
</stop>
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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>

YN v v s
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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 if 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/

wxhtmlltitle'")

'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£GiyNéiccZDxUzaijRa; £¢ 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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>>> 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 0x10110dd60>

>>> elem # This is the topmost element

<Element 'top' at 0x10110dd60>

>>>
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stocks = [
('GooG', 100, 490.1),
('"AAPL', 50, 545.75),
('FB', 150, 7.45),
("HPQ', 75, 33.2),
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>>> import sqglite3
>>> db = sqglite3.connect ('database.db"')
>>>
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>>> ¢ = db.cursor ()

>>> c.execute ('create table portfolio (symbol text, shares integer,
—price real)')

<sglite3.Cursor object at 0x10067a730>

>>> db.commit ()

>>>
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>>> c.executemany ('insert into portfolio values (?,7?,?)"', stocks)
<sglite3.Cursor object at 0x10067a730>

>>> db.commit ()

>>>
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>>> for row in db.execute('select x from portfolio'):
print (row)

("GOOG', 100, 490.1)
("AAPL', 50, 545.75)
('"FB', 150, 7.45)
("HPQ', 75, 33.2)
>>>
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>>> min_price = 100

>>> for row in db.execute('select » from portfolio where price >= ?
1

-

(min_price,)) :
print (row)

('GOOG', 100, 490.1)
("AAPL', 50, 545.75)
>>>




edieoz

alleerTe; Cia;OcZDez Al niyE.aSNe TrembazSazd 1728 e Y 1éiday ¢S AsmT¢ZDaAC
4;38R1IE1A2RRi; ZSQLermaR 34z GerCe TicZyazr TcZDelaal UaisaR fizéeZt @ UteL U2 RRAR Uz TreméizEaA
oZ;eit deCamd iijNe£ Ve VeIl 4y Az ZaerTe; Cat Y e Nc¢ZDezEeL.CeUGEEY élARe Ad; a6 ARAVIALUAGZAC
ayAayleZ()ngzeereIraEIGSéiSayngDaeIreelfSﬁSNPythongszangZt &OegZDaeYaarDaAC
arzi7Oe U]l §gszadN11JNeAZayyaRrazea i£¢Tl datetime aelanUayngD datetime
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>>> # Initial byte string
>>> s = b'hello!'

>>> # Encode as hex

>>> import binascii

>>> h = binascii.b2a_hex(s)
>>> h

b'68656c6c6f!
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>>> # Decode back to bytes
>>> binascii.a2b_hex (h)
b'hello!'

>>>
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>>> import base64

>>> h = base64.bl6encode (s)
>>> h

b'68656C6CHE"

>>> base64.bl6odecode (h)
b'hello'

>>>
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>>> h = base64.blb6encode(s)
>>> print (h)

b'68656C6C6E"

>>> print (h.decode('ascii'))

68656C6HCHFE
>>>
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base64 &M&kal&ﬂandayh(h&IT b6dencode () and bo6ddecode ()
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>>> # Some byte data
>>> s = b'hello!'
>>> import base64

>>> # Encode as Baseb6t4

>>> a = base64d.bb6dencode (s)
>>> g

b'aGVsbG8="

>>> # Decode from Base64
>>> baseb64.b64decode (a)
b'hello!

>>>
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>>> g = base64d.bobdencode (s) .decode ('ascii')
>>> a

'aGVsbG8="

>>>
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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)
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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

deCadl)d; ieCsafEe Tt dyle UGiziayjAxnae A gerzaRUALEy Ay tamU L CamUcticiysaymiijNcDGaR Ol

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
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# Little endian 32-bit integer, two double precision floats
record_struct = Struct ('<idd')
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&7t aaTze£ZaylalUgneayz > ealcd zén Vi mal AL miijNeL UeAE= Y !
dalcd 7¢;Sczl) amUECéazazRaAC

azggT§gZD Struct a(’ida(,NaeIJ L acLad’ ZasdeeAgaSNeeUzze§T9Tleeleze5la i1J gZyazTgszangZDngaac
size asdeeAgaNEaRnazEngaedDgZDaerLCa:TruJ Ne£ZAalJ lI/anSla‘ I eeUueIdayyaeIJ C ngaAC
pack () SN unpack () 2UzesTecicTleldzl SANEASNegCANE 2 Tiem6aACeiTaeCiijZ

>>> 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\x000@\x00\x00\x00\x00\x00\x00\x08@
>>> record_struct.unpack (_)
(1, 2.0, 3.0)
>>>
el 2UGaAZ4; éé£YaingIJ N&L¥ pack () aSN unpack ()
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>>> 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@

1
—

>>> struct.unpack('<idd', _)
(1, 2.0, 3.0)
>>>
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alJ Ié’lG; ®TfiAAread_records iymijNiter () ecnngaeIeaLZazzayAayle;ETaZdaZzaoZad gafR 2 Tremba
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lambda: f.read(record_struct.size) iijN¢Zt ALia6CeL£TAZAayAdyicL ze6t.cZDAAij(deCba.

>>> 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\x00f£ff£fff\x020@\x00\x00\x00\x00\x00\x00\x12@"
b'\x06\x00\x00\x00333333\x1fR\x00\x00\x00\x00\x00\x00"@"
b'"\x0c\x00\x00\x00\xcd\xcc\xcc\xcc\xcc\xccx@\x9%9a\x99\x99\x99\x99YLR"
>>>

deCijizel Ae gAuJ NaLZazzayAaylaRreﬂaZéﬁfiééagZDayAaylaO§aZaaeYraoCeC i aEAééiya‘ £cTlayAsy
deCadlli; jaaymd; £nge£Zg smel AlJfiij NeCcazLazcgaA‘aRreC‘ a1]ZaCRayNeIce£ZeeéﬁuJZ

def read_records (format, £f):
record_struct = Struct (format)
while True:
chk = f.read(record_struct.size)
if chk == Db''":
break
yield record_struct.unpack (chk)

aIaG = TF unpack_records () ayma; £¢Tla7EaRead Uiy Acgmae UzaesT
unpack_from () AAC unpack_from ( ) afiéiOaanyAaylad’ gédNéiNég‘lZéLﬁzengiDéiylaeRRéiRUéiZNé

aZaayzaoCaylauZaz ggT§ 4zzd; IgZDayt anl’iéifZééaaELUeAEe£ZeaNaEEalYad’ IEOILﬁECSIa‘ 1JaAC
aj aaRleIJAe@AgzZaoCayAaylaerLCalUgn@ays(aeLUaeTrgzD)aSNayAaylaerLCaARg 376GRiijNasCiijZ:

deCaedlJd;ai; £¢T1 unpack () ®igizceZE unpack_from () iijN
djaélJAeeAifbaTziazéciAmEedDEATAD 36GRcZDARCZDALGeL GizéaRE.e£7aNaARcE76GR¢ZDebactl

def unpack_records (format, data):

record_struct = Struct (format)

return (record_struct.unpack (datal[offset:offset + record_struct.
—sizel)

for offset in range (0, len(data), record_struct.size))

e£Z<; glszza:aLeZd’ azEazcgaAgIJ NayLaOzacLad’ mxiCad UllJ Ne£Ya(,UaAZa6Lad’ Z&GIad UgZDauea i
ad’ laLumIreel(iazeaRLaedDeAﬁﬁngZDaLGgL GarzesaaAC aeCadlli;1aGEAd GizOerzaRUALIcZDiy Ayt
iijZealcOrcZDaZt 4GzeL§aAC

alie géaNEgZDeeUﬁéiAZnJNc ollections aelaaIUayngDaS i aRlaEngD f728a2el. U6y Y iijdaeCse
46CARFiz&:61 4 dczZ£TaZaaECczDe6, ¢ 63sde AgiRmegiaACi; 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@éztdIJ g angv)ngazReHAe@Aad’ DgREad’ géGRgZ]v)azNe;EZaLuzeTraeloﬁjNa i aztIJAae, aj £9Tf

numpy &ladlUaAC i; NaeCiijNi; 1aRfaz8arEay Ay tizNe£Zal Gz TremberzaRUAL Y AdytczSedDaNUzTic

>>> 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)],
dtype=[('f0', '<id'), ('f1', '<f8"'), ('f2', '<f8'")])

>>> records[0]
(1, 2.3, 4.5)
>>> records|[1]
(6, 7.8, 9.0)
>>>

aeIJAaROaeRRayAngi’iJNa@CaedU i ééIJAe@Aaanﬁ§g§egZDanGaZﬁa3a1] aljR(a@CaZ(,gL’ G&alj allele
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8.12 6.12 erzaRUatNasUaSNaRraRYéTEazNesZaliiaeTioend
éUoecY

djaé1IAee AeizARUANEAR 1{N48 Uzl Ue AEARFARY 6T£2614; TéZEARL¢ZDAd meiCiizNe£Z 41tz ijaijR
egéaEsaeUzaeal

struct @ladlUaRreéacTiziscijUciA/EeciAGGHIZ02L Ae I ¢§2adNcZDiazNe£ZAL icZDa Tremiez
eidealcd zayAdytczDel RijAcszal Uad’ Z& 24;¢cZDcCzcZDEZEARLiijZ

o o o +
| Byte | Type | Description |
t======4========t{====================================+
| O | int |  &UGazlidazcgaAlijL0x12341i1ijNarRenriijL’




- - - = +
| 4 | double | x ¢ZDeIJA&YR&AijI1ijLAFRCAFIijL’ |
- +——— - +
112 | double | vy cZDeIJAa¥RAALIjIijLAYRCAriijL’ |
+——— F———— ——_ +
120 | double | x ¢ZDeIJAAd’§aAijiijLa¥ReAriijL’ |
F————— Fm————— Fmmm +
128 | double | vy ¢ZDelJA&d’ §8A1ij1ijLaA¥ReAFTijL’ |
F———— Fe————— Fmmm +
|36 | int |  &YL’&§Sa;caeTréGRI1ijLAYReAFTL L’ |
tm———— Fm————— Fmm +

ot 3208ciAdd ¢ éClae YiayAcszal UcZDad 72, 74;¢26¥4; TiijNcijUciA=ijaijRaeCayNiijZ
F——— - - +
|IByte | Type | Description |
t======t======== t======—==—————————— ==
|0 | int |  &6FaTéT£a%eiijlNamUesCT19L’ B
<
Fe———— Fm—————— e +
| 4-N | Points | (X,Y) aiRealiijNizéatécCzaeTrealcd’ N
- |
F———— e f—— +

4y za7EAEZe£Z2a0¢Z D2 UGHziijN4; 4R 284, £¢ TlaeCiayNcZDPythonizEca AiijZ

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) * struct.calcsize('<dd")
f.write(struct.pack('<i', size + 4))

for pt in poly:
f.write(struct.pack('<dd', =*pt))

B TiemoeizaRUaZdeldcZDe UGaAZiijNaR 283 Ll ¢ TIAG & TF st ruct .unpack ()
1ijNazEcaAS LeZyijijiijNa§zelInarse Yyt é1¢AEZ e Smi; 1cZDEAE47RAACAe CayNiijZ



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(1l6))
poly.append (pt)
polys.append (poly)
return polys

ar; goae£ZaylazcgaAaRraZééﬁéa i1JiijN&; EaeYreGNeIcaeuuaeICazEacLad’ ZerzaRUaAAé géaNEaaTreelogl

éCexlJAEmIZ8ad 1nga31CazEgCiﬁACaZaeeld 4, Lae Y cDiazTeréellL aReiayAcsmetaEse UZzaes TaARFZECE

allil) ﬁéfReLCa:OeayNaeIegZDeClaLEuJNaeLS al]ZeAREEIeZEl] Ted zayAayl&Zt’ aLaalj Y¢ gAgZDe gcee(
gZoaeaGaaYraRrazegnglNﬁiRaSYaeRRa(JZayAayléﬁYgzggZDanGaZﬁaeaij aijRaNUanzaeﬂ“ujNﬁiﬁgéAaN[
el) ﬁﬁfReLCaeOeayNaeIegZDeClaLEazcgaAéiTéféaeYraeTt el) nazeaylaeIJAad’laeICaeIJAéﬁYgzggZDa(,Nal]
ayAa6Ze¢AazngEgZDeYEéfzzeLSazngZDééléc’SZéClaLEnJNaR@ad’Uaz§e@AaRCeACayNaEﬁangnﬁéLCaE

e@UaELuJNa i SéfzaRUaerLCee"[rzel(’SQZDeeUuaAZnJNeAZayyaIJ lanGazualeagNeCIaLEalj Z3NESR

o0 4 7o eoes

ar goastructaelaaIUaRraZee geaNEe£Za77 = Tremoaliay AaytaECezDaymaOziijNaRead UijAg gleqlgd’ 7£7¢8

owv -0

arsaCRayNeice£ZaatiijZ

import struct

class StructField:

rr

Descriptor representing a simple structure field

rrr

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)

z ~
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unpack_from () 4GjeTieéicTizisiz0cijSaEsiymegcaNE#iyAiytaAijiijNcIJAGOzizEé¢Iad UcZDALECL: (
Structure gszarsaeYr'aiyAayla§ZgaAgsquNaeOeaRUaerLCaeIraaléiéZﬁélYaClaU [AEE6CIcZDAEEA

StructField ®RRe£iaZl4;£¢TIAAC 2£76GNi; £¢TIAZE memoryview ()

iijNeLSaziiaijZall[aROéiéefeczEes8e 3¢a6Ca YicTlxidazsa Y ZcZDaAC

ajecTleeZaytazecaAiijNa; acOraliarseC a6 Z4zL iy Aaytén Y 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)

ayNélécZDi; NamRALl ¢ Tle£ZayitcszeiserzaRUAZNAL mel SiztiaEZAEEcZDAd 78 24 ¢ TrambcZDAd ¢

>>> 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

>>>

é£Z'aylé’1(,LaeIJE eiciijNaymeeGetZogme UzdijRee Y Y il ayA'azzgé@azngf) aIJfae(’JzaAéé@f’JéE’Lﬁjr
aj EaeYre£ZaylazcgaAe;EYeeYreeIJ | gCZéGCeCJiuJNe;EYeIJAe@Aa i £§TleAEaeNG§6Za6Lad’ ZﬁiTangZDng«
StructField 11]N2€NG§16ZaARg gzeGRglL’ yaAC &Read’ U11JNe£TaZdQZDngzedIJ gszaRNzeauga(SaodayAc
4724 TeUtGaAZaRIRe Ad 16 AGALIAZEACRe£Ze303E U ZcZD¢$786 747 1ijNi; 18z Terée ACRZSay N £¢
AECcszelIL ayAdytcl zeAgarse Y a6CeCiad §ecic TleisaanaEERGyad Zi4; 0asCcZDasdc Ot zEet CiijNizO
éinéivézeLSzeiééiyg,éiyiéigNﬁlRﬁjNﬁ; £cTIAECcszcim; 6 Tz6 AdayNaelSiziicZD Structure
¢S7ZiijZ

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 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))

0 0

4;£¢TleUtcZD St ructure ¢§ziijNi; 18R f4z8aCRAayNEICe£ 24046747 4y AdytczSadDiijZ

class PolyHeader (Structure):
_fields_ = [
('<i', '"file_code"),
'd', 'min_x"'"),
'd', 'min_y'),

(

(

('d', 'max_x"),
('d', 'max_y'),
(

i', 'num_polys')

xmcaeCijiel Ae gAuJ Ne£ZeeauaEZéf§g6Aal’[ad’ ZazEaACeeLSaznaeuzaLagZDgszaaUzzeﬂ
from_file () e6r=LSaznall layleIJAe¢A§§eeASazza‘ TeTiemd¢ZDad 3afRaSN¢zSedDcZDeCEAELyN:

>>> 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

>>>

ayAan@a, aaij AagNa i £ngazEaECgsz11JNa, AaFSARFizE26r A6CARY 4, U Zt aLaxZ76C aACH; NaeCiijNa
ayNéice YiarzaLméi¢aECesz¢ZDiay AytaiR¢ZDa T7e£ZiijN2eRR, ZizEiyAiyte UrcZDe; EALT @ RRe£FAZI:



class NestedStruct:

rr

Descriptor representing a nested structure
def _ init__ (self, name, struct_type, offset):
self.name = name
self.struct_type = struct_type
self.offset = offset

def _ get_ (self, instance, cls):

if instance is None:
return self

else:
data = instance._ buffer([self.offset:

self.offset+self.struct_type.struct_
—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) :

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 isinstance (format, StructureMeta) :
setattr(self, fieldname,
NestedStruct (fieldname, format, offset))
offset += format.struct_size
else:
if format.startswith(('<','>"',"!"',"@")):
byte_order = format[0]
format = format[l:]
format = byte_order + format
setattr(self, fieldname, StructField(format,
—~offset))
offset += struct.calcsize (format)
setattr(self, 'struct_size', offset)

aleEZ=btizEciAymiNNe st edSt ruct ®RRefiaZlecicTleisdRAAE 3R edd Uiy AdjtacZazL allle§
46C6AZe£GarEAO8agNAEEamY ¢ijSAEse£7eaNal.GeL GaeSmid; 1TaRO46d:H; NaNU¢zZ467¢7ZD¢zS e dDeszadN
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class Point (Structure) :
_fields_ = |
('<d', 'x"),
("d', 'v")

class PolyHeader (Structure) :
_fields_ = [
('<i', 'file_code'"),
(Point, 'min'), # nested struct
(Point, 'max'), # nested struct
("i1', 'num_polys')

]

dzd 4772 CLestcZDe YiiijNasCiz§eCieNL cEgécDaell §cZDemeayyansi; UiijNeLS4z1ia6d6ZEa Smi; 1)

>>> f = 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

>>>

AL FcZ AL miy zeméiijNay Adytad DeREAGZETLe614 | TeZDeaEaediidnsczRAEZA8;47EaACH Exe Y faeCadl
efTaeCiijNad 78, 24;¢eUGizGaNEARAARY ¢ T£cZDECIALEIAC
iy AcsmeUzeal @ YFAEZiy Adyicszeisealcd 7imUk.Ca TiembiijNaRNe UGAEZiy AdytaisiEaaG e Tie

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 0Wwvo

géZaeﬁZaeﬂ“ SizedRecord.from_file () aeYrayAaylaueaEunjNngaeIeazOayAaylanGazuaylerza
e£Zaz§aeYra6Lad 72 UGiztizii] ainayynggZDanzalj RaACi;IJ ayze(,SaEe'ﬂJNaoCaneaRUayAaylaNEaRn(
ARFEAL¢ZD includes_size aRCeeTraeNGé6ZazEaerLCaeTrzeYfﬁR@aNEaRﬁﬁd’ t6Clad’ géifRaAC
ayNélce YiayAiyta; NamReTZ:; deAOziii; i £§Tlaand 78,7862 UGiaztaymetzaRUSMTcNiicZDad 78 24;Ca

>>> f = open('polys.bin', 'rb')

>>> phead = PolyHeader.from_file (f)

>>> phead.num_polys

3

>>> 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 0x10070da%90>]
>>>

aRfizEcIINAGZIiNS 1 zedRecord §6di; NgZDAEE 6 22£ Y el I e¢ie gt dRAG7218AAC
aRfaz84 ¢TI iter_as () anzae§TaeIeec (,aLrgZogZDllee;EZaylanzee§IaneaRUayAaylngaedD&aijaina]
Structure ¢§zi;IJij7e; SAESAAC e£Z=a0imRAR 284, LcAteet 2¢ZDa072 3t AR e TiembiijNi; NaeCiijZ

>>> for n, poly in enumerate (polydata):
print ('Polygon', n)
for p in poly.iter_as('<dd'"):

print (p)

Polygon O

(1.0, 2.5)

(3.5, 4.0)

(2.5, 1.5)

Polygon 1

(7.0, 1.2)

(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
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3.5 4.0
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read_polys ()

class Point (Structure) :
_fields_ = [
('<da', 'x'),
('d', 'y")

class PolyHeader (Structure) :
_fields_ = |
('<i', 'file_code'"),
(Point, 'min'"),
(Point, 'max'),
("i', 'num_polys"')

def read_polys(filename) :
polys = []
with open(filename, 'rb') as f:
phead = PolyHeader.from_file (f)
for n in range (phead.num_polys) :
rec = SizedRecord.from_ file(f, '<i')

poly = [ (p.x, p.y) for p in rec.iter_as (Point) ]

polys.append (poly)
return polys




edieoz

e£7:4y AeL.CaR i a8 Ted 7a7Eesyad ZénY ¢zgcZDcijUciN=E Az 1)fiijNANExNiizRRe£14ZiijNazie £§¢
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ayLeIcgZDa6dg0rgZDayAaylayzecAgL’ iacAaBYraoC&YraﬁaiOa:GSé géﬁNEgZDeeAIaBC§aACa i SayAc
Structure aoda()NecnaLZazzeeUuan init__ () azEazEaRleeYraLZazzayAaylaerLCaaTreelogZDa

cl zaLngZDuJNe;EZanuaAZéZﬁaesaaeIJ Laz74; IgZDé géé’lNEaeLUeAEaEﬁazUayngSaedDgZyaE§gZDaeSla i
e£72A0AAZcZDay Aaytabiel)ze Vi 1aR R C iz BazEaR 74y AdytamUE. Cesia; TeZDa § Ry AdrRéCIaL Bzl

ayzazanngraeGSégéﬁNEaSNa:L’ SaNEuJNeIJAee;Aa‘ £§Tl
StructField &RRe;EraZlgszaAC ngeeLuaIJ i _fields_
aymal UaGreidcZD=iRiaytasde AgéCiiijZecne;naNUaLRay Adyt StructField
eRRe£1471iijN 46CarE¢ZyaEsczSedDijaijRciAISNaARcgza AijafiamY alimY aClcijSamY iymaACAECcs
St ructureMeta alllad ZiylczSedDeszeénasZazl e Une Gk IalZaz747Ee£ 74772 RRe£FAZIGAC
el.Saznd; £cTIAECeszcZDiay AdytiayzeeAdO§aZae Y 1a6Ci; £3; UcTleLaéidayye Uzi; £cZDEAZ£Giay Adyitér
StructureMeta gZDayAayla(JLii(,(ié@ZgZDaH ranzarsa’eYraoCaljZaZiﬁ(’SZaerLCeeTrzeléeqzazRaA
z8aise Yieft iijNaeCadl)izzeDReZDasde AgeNGasZazEiy AdytamUet.Céaza7R (<ealcd 7:4; O jmiij Y AEL
eLURAE >ealcd 76 Y 4;miij YAEL)iijN éCeaRO¢ICe L Ae I imUastcZDéazazRéC; dz8e£ Zay1éazazRayZaGE
&fTaeCiijNi; 23R feCielIL dyAdzZaerTe; Cad meiCcZDczS 2 dDiijNarsaCRayNEIce £ Z2 4017

class ShapeFile (Structure):

_fields_ = [ ('>1i', '"file_code'), # Big endian
Os , 'unused'),

'file_length'),

('

(

('<i , 'version'), # Little endian
("1', 'shape_type'),
('d'", 'min_x"),
('dll 'min yv),
('d', "max_x"),
(vdll 'max yv),
('d'", 'min_z"),
('d', 'max_z"),
('d'", 'min_m'"),
('d', "max_m'"') ]

4zN&L laaLSainaeRliaLreilGﬁj Nmemoryview () ¢ZDi; £gTiaRraiééy6éLl aeLSaZneA;EaElaEEalYng
aj ngSa:dDalYaIJ la;NééUgZDaaniaAZuJ Nmemor yviews aRrazeaRaaLaaRNayAaEEalYaNZﬁ§ § ayLaoZa
e;EZaylgL’ zaeAgzerTeGCacoa(;ZnJNa, Eaeréi(SCaE§ee§ngDaerﬁEEalYé gEaZC ayOzeZ6éAZaerLCeeTrgzDgA
deCadlJd;aall layAaylaerLCalUgn@ayszeLUaerLCaeTrgzDayLzeL’ 3eaNALGcL GaeSmid; 1iijNi; 36 AZay 4
CANAEEmYe3EAZ; ALGcL Giyma Yie£Zaa0¢ZDiijNasCizEazEe Y AT a053mY AT IcZDAEEmY 4y 61¢AR 44
e£Y=lIL éicLad’ ZgZyaE§gZDgnaeLCaRrazeanyﬁLl’ el.Siznell é’lé’[e£ZeGNé6lé6ZgZDanzaeaLaAC
aRCEACS.13aFReLCij £ngeeRRe£féZlaedDazzayAaylgszanggzgz§aAC
8.104fREClIL 27t ad’ ZaEgaanzue;E§eoagansdeeAgaA13 QZDeoleoznjNazuayTeu§NestedStructzeRRe£ra
9.194ReE.CallL ay Adyhi; £ngaEC9szzeIeaLIagNaNUgszzeLRaSYgZDacNalRuJNaSN
StructureMeta gszeIdayngyagljaAC Python¢ZD ctypes
e7RciAIRNzan:iz§3; LellL 2iikiijNasCeRRE; Za7Eafz46 2471 aeTraelongzedDaAAaeTraeléingaedDagNaeL



8.13 6.13 &TraemocZDctrakaayOcz§edaxSmi;lJ

éUo6écY

d;361JAeAGd DeREAy Adyta; Lad gcZDe TiembéZEazGé1IAe AeSacSUe Tiembe AzaSNae L UaEdHzUcz

egcaEsaUzaeal

417470724, TGl AREALfcz§6aa AA= UG Ut 47RALUHz84REAE G2 UcZyaEse L AelJi¢ZDa TremGiLE
PandasizS 4AC

ayzazEeol 4;38EL4; SéNayNiijNayNéice Y iy Adyti; £c TIPandase (¢4l EedRREIAE 23584804y CcZD
SAAGAASNATOE  £cs7abIc LT 2 Trem6izS ¢ZDd; NamRAAC a1l SAEZe£Z¢iGaeUGehiacZDaUtaAZiijNes;

>>> 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 wvalues

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(11l), 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

r o



http://pandas.pydata.org/
https://data.cityofchicago.org/Service-Requests/311-Service-Requests-Rodent-Baiting/97t6-zrhs

>>> crew_dispatched = rats[rats['Current Activity'] ==
—Crew']

>>> len (crew_dispatched)

65676

>>>

>>> # Find 10 most rat-infested ZIP codes in Chicago
>>> crew_dispatched['ZIP Code'].value_counts () [:10]

60647
60618
60614
60629
60636
60657
60641
60609
60651
60632

3837
3530
3284
3251
2801
2465
2238
2206
2152
2071

>>>

>>> # Group by completion date
>>> dates = crew_dispatched.groupby ('Completion Date')

'Dispatch,,

<pandas.core.groupby.DataFrameGroupBy object at 0x10d0az2al0>

>>> len (dates)
472
>>>

>>> # Determine counts on each day
>>> date_counts = dates.size ()
>>> date_counts[0:10]

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
>>>

Date
4
125
54
38
78
100
100
58
1
12

>>> # Sort the counts
>>> date_counts.sort ()
>>> date_counts[-10:]
Completion Date
10/12/2012 313
10/21/2011 314
09/20/2011 316




10/26/2011 319
02/22/2011 325
10/26/2012 333
03/17/2011 336
10/13/2011 378
10/14/2011 391
10/07/2011 457
>>>

a0 NI N2 405mR201 1476 1021172 Usarze A Aéijaaznielsert @ Y fiyta; La£Z¢éN¢ZDe U mRATE iijA:
eoieoz

Pandase YfijAiyjleNeelIL a; Lad Z¢L ze AgcZDad 3adNAG; @ TrazSiijNe LSallie£Zé GNiymaR e C a2
djEe YfaRleeAd;2é1JAeeAGOzaL EedRad 33dN 2 Trem6¢ZEARLAA Adfze TiemGaL EczDaA AeGacSUARDeom
9 cnnayCcnaiijZaGjeeTr

ai£cTl def emiREA6ZizL 4G @ Tre Y el AelIL cINazR¢ZDa§7caAaAC
&lliichiacZDeZeiGa YiessegtayAizZaeZ LaénY c73aSNaymayyes AcZDAG e Tra6ZazL 4y Od; £¢ Tlzlaaijl
2L AREALIcZDAEEa67aNE2NiézYesd aRCaTiaAAdzzeDReTréGRARCaTraA Adijzal(aEsé ToamUaRC
dRead UiijNayAizZénY ¢zscZDeOgallizt AASNALL ¢ TIAZderCAG; 2 Triijaé AS e TrembcZDa b A=lIfal)e£7

Contents:

rr i

9.1 7.1 aRfe0éaRUazzeDRa2TréGRaRCaeTicZDaG;=TF
éUoeécY

djaeCsedDéARIy AdytaR e O8iRUidzz2 DR2 THEGRAR Ca TicZDAG 2 TraAC
egcaEsaUzaeal

ay7a7EeCe6l ay AdjtaG e TreO8iRUizze DR e TIEGR¢ZDi me; 6aR Cae THiijNaRfiz&4; £¢ Tlay Aayt+aR

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

al{e£Zayti; NamR iymiijNreste Yi¢Tsel A=llL E G4z U;me; 4R Ca TiczD2l R¢ZDAECczDaACcDEGaR!

4y747BeO8aRUizze DR TFéGR¢ZDaEsé ToamUAR Cae TriijN4; £¢ Tlay Adytaze*aijAad ¢ ¢ZDARC & THA.



import html

def make_elem
keyvals =
attr_str
element =

return el

# Example
# Creates '<i1
make_element (

# Creates '<p>&lt;spam&gt;</p>'

make_element (

ent (name, value, =*=*attrs):
[’ ="%s"" % item for item in attrs.items ()]
= '"'".join (keyvals)
'<{name}{attrs}>{value}</{name}>"'.format (
name=name,
attrs=attr_str,
value=html.escape (value))
ement

tem size="large" quantity="6">Albatross</item>'
"item', 'Albatross', size='large', quantity=6)

vp|, '<Spam>')

alTie£Z6GNiijNattrse Y iy AdytaNEaR Azl A=lJL eéniijaaBses ZaeiscZDaEsé ToimUaR Ca TicZDAmUAL

deCadlldjae

£YayNellZe§Riy1aG e TieC;dRN2 Utde OsdRUidzze DR THEGR¢ZD4 e 6AR Ca THASNA]

def anyargs (=

print (args) # A tuple
print (kwargs) # A dict

args, *xkwargs) :

djecTle£ZiaytaG e TreUtiijNe L A=lJL 4mc;6aRCaTHiijZeéna T Al FargsaECezDaymiijNe L A=l AEs

e6ie6z

iy AdytaRCa TraRIC;aGzcOrIIAG @ THAGZ4zL iymelJAAROEy A iyt mc; 6AR Ca TraROEI¢iijNe AN

z

##3RCaeTHRIC;4G2cOral e lJAGRO4 Ayt aRCa TraAC eIl ijAcCzeeAxsieDRcZDa YiiijNal*aRCa

def a(x, xargs, y):

pass

def b(x, xargs, y, =*xkwargs):

pass

e£7csmiRCa Tarse Yiel Siziiel Asit ¢ZDaij7aLtaEs¢ ToamUaRCaTHiijNAIIaRO&1¢7 25rRE.Ce£ Y]

4

9.2 7.2 aRte0éaRUaEséToamUaRCaTicZDaGjeTr

éUoecY

4138y NelJZaG e TicZDe§R47ZaR Ce TiaijzaLad; £¢ TIaEsé¢ ToamUAR Cae Trija6 AS



egéaEsaeUzaeal
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tie]

| ]
&8

arEaijzaLaaBs¢ ToamUAR Cae Tie T, AL §RajT*ARCa Tie LU AEmTayt*aROSICATSe

def recv (maxsize, =, block):
'Receives a message'
pass

recv (1024, True) # TypeError
recv (1024, block=True) # Ok

SLrcTieeZcomaet AellfiijNelSiazief YeC;alleOsaRUAzze DRAD Ziyti; me; 6AR Ca TicZDAG 2 THiyma

def mininum(*xvalues, clip=None) :
m = min(values)
if clip is not None:
m = clip if clip > m else m
return m

minimum (1, 5, 2, -5, 10) # Returns -5
minimum (1, 5, 2, -5, 10, clip=0) # Returns 0

edieoz

i, Lad ZeCEaELyNiijNa; £¢Tiaij7altaBs¢ ToamUaRCae TiiijZar T4, £¢ Tl me; 6aR Ca Treale DR 2 Zt aE4
i; NaeCiijNeACeZSayNaeCiayNiyAaytaGaTrerCeTliijZ

msg = recv (1024, False)

deCadlleiCeTieAEafzrecvaG e Traztiyme Yia, LcE§2CLiijNéCtizUeCiasZiyme Y OcZ éCéiaytFalsed
4B YfiijNaeCadlJizéciAGRY 2L RayNéice£ ZaeatmR cZDeflaiseyEesZad ZizEiijZ

msg = recv (1024, block=False)

dRead UiijNi; £¢T1aij7aL GaEsé ToamUaRCae Triz§1jZaef T £¢ TT* *kwargsaRCa TreZt 48;iijNAZa4y2al)

>>> help (recv)
Help on function recv in module _ main__ :
recv (maxsize, =, block)

Receives a message

aij7aLaaEs6 To mUAR Ca TralN iy Az ZaeZt 60V ¢73a117aRLARN eiiz§4; LelIL ¢ TIAAC

i; NaeCiijNasCaznaRrazéecng Tleidalllaj£c Tl argsaSN**kwargsaR Cae Tt iy ze; SAEECZDAG | 2 Tiijme RS



9.3 7.3 ¢czZaGjeTraRCaTracdaLaaECaLazAf
éUoécY

4;33EZ48;47EayAay1aG e THiijN¢DGaR O Csiy ze£ 414G e TicZDAR Ce THCAAE Ay A7 76¢1ad UgZD
egcaEsaUzaeal

41£cTIaG e THRCaTreslegte Y iy Adyta; Lag;cZDakdesTiijNasCeCieRRed 2¢INa7RaS Yaz Terde AQ
i, NaeCiijNayNéice I ayAdytecneslegeazEcZDaG # TiijZ

def add(x:int, y:int) —-> int:
return x + y

[N

pythone gceGLaZlaylau Zarze£ZazZeE§le gczeuzaLaazza i TgZDerlazL’ aACaoCaznaylaU Z&6higs7adNac A

¢DiieANiijNafzaz06CeazZé Y EefzezReaA¢ZDiazzeises3arsa; LellL 4y6aLr aTeaACchnayL 2 Uza08aEGASN
>>> help (add)

Help on function add in module _ main_

add(x: int, y: int) -> int

>>>

s

aFcBai; 1aR fizsa; £¢ Tlazze DR ¢s7adN¢ZDafze8ac 774G e Tretzak Az siegc(i; NaeCa TramUiijNamUctie:

ebiedz
4Gi ae’[ree§légéé’1RlalYaClaIJ 18G;2TicZD __annotations___
asdeAgiymaACi; NaeCiijZ
>>> add.__annotations_
{'y': <class 'int'>, 'return': <class 'int'>, 'x': <class 'int'>}

arj goqae§le 3écZDi; £nga3Uzee§TaRféC‘ elJl acLad’ Z¢ gluJNa i EaeYraoCazngZDayze@Ag:TleATe;EYaeYr

YN 2V

aZaayzpythonazuzesazeIJ | gszadNacra:YOnJNeAZayyaeIeeosazEazEeAZe£GeYEerzeezRgaAaGLeZ(,g§eeA§a
e£72UtaAZi] i £9Tlae§legééif§eC i gnglNazRaS YaZt ad Z¢ZDeRR¢d 7iijNes! azUaznaR fazé emicadeZDi  £¢

ARCeAC9.20arReECeZDiy AdytaZt AL aéAY ¢z gcZDa; NamRiijNeijTed 2i7EaeCa TALL ¢ Tleslepeaisat

v

9.4 7.4 é£TaZzdad' ZaytaAijcZDaGjeTr

éUoécy



egéaEsaeUzaeal

N4

ayzazEeCie£Tazaad ZiaytaAijiijNaG; e TicZt @Oéreturniy AaytaECczDarseaN#zEaACi; NaeCiijZ

>>> def myfun() :
. return 1, 2, 3

>>> a, b, ¢ = myfun()
>>> a

>>> Db

>>> C

e6ie6z

afic6amyfun()¢lINiayEAOze£TAZd47EAd ZaytaAijiijNaGdéZEay e Y FAELALZ47747Eiay AayaECezDeDi
e£ZaytermesTclINayLaOzeiTe; CaéGa AtiijNaGdéZEdyE.elSaznid; £¢ TIcZDz Yi¢ AUAR i léc T§ e LR 4y A4y

= (1, 2) # With parentheses

a
a
2

>> b =1, 2 # Without parentheses
b
2

a SaeLSéiﬁérég’ﬁei&"fﬁZdéijiAéyléﬁégzbgibé(}‘ eeTrgZ]v)eefJuéAZ
11] NeAZayyaeLSaznaljZarEngaedIJ e;NaAlj gzZad ZaylaRYeGRuJNé’lfééCRayLeIchDeCceeauaAC

e£ZanuaAZe£ZaylaRYeGRaAlj arse Y raG e TreeTazdcZDéCeaytaECezDallneznizEiijZ

>>> x = myfun ()
>>> x

(1, 2, 3)

>>>

9.5 7.5 adZazl elJLézYeodaRCaeTicZDaGjeTr
éUoécY

;32 Csa6Zaz iy AaytaGi e TreLUe AEe UzesTiijNasCeZDiyAdytel Udd ZiyaRCa Trae YARFEAL ¢Z



egéaEsaeUzaeal

467471y Adytel)L aRFEAL ARCaTicZDAG @ Tre Y iéidayjcs AmTcZDiijNeZt 2 O8aIIIAG e THGZ4zL

def spam(a, b=42):
print (a, b)

spam(l) # Ok. a=1, b=42
spam(l, 2) # Ok. a=1, b=2

deCaedllézYesd sARCaTie Y fay AdytaRfifbe T2 ZDa6247Z i TaeCiyAaytal. UealaA A¢ZEARLae L U AR

# Using a 1list as a default value
def spam(a, b=None) :
if b is None:
b = []

deCadlld;aaziijmeCseRR i, ZayAdyléz Y esd aAijiijNe ANz YieCsizEizEaetNer TayNe§Rijtéz Y esd':

_no_value = object ()

def spam(a, b=_no_value):
if b is _no_value:
print ('No b value supplied')

eLSiznetNer TayNe£ZaytaG; & TTiijZ

>>> spam (1)

No b value supplied

>>> gpam(l, 2) # b = 2

>>> spam(l, None) # b = None
>>>

v

a7 T¢czEegCarsaRfaz&aRS¢OrALiijac ASayAayiNoned AljaSNaymiijaaAijayd ¢ smeCEAE e YilJL ai6a]

edieodz

467471 ayeézY edd aAijARCaTicZDAG e Tie Y, Le6 ASmT¢ZDiijNi; EcziiymizEdzEaR e Y fe£ ZaytiijD
éeUABLiijNézYe6d aRCaTicZDAAljizEazEANIAG 2 TH6Zi7L ¢ ZD= UtaAZeNaAijiy Axtiad ACR T¢l.

>>> x = 42
>>> def spam(a, b=x):
print (a, b)

>>> gpam (1)
1 42
>>> x = 23 # Has no effect




>>> gpam (1)
1 42
>>>

esleDRALIA; Sel SiznaTZaRY x¢ZDaAijcZDe UtiaAZarzé2Y 26d aRCa TraAljazliesael L 4;$aSmiijNes
dEteaiijNézYesd aRCaTrcZDAAijaz Terde YiaymaRARY ¢ZDar7e$
¢l zalii¢ZDiijNamCiyGaymee AACRaNEICe£ ZaeatAEZiazEci AT Z

afij NeafTaeCNoneaAATrueaA AFa

def spam(a, b=[1): # NO!

v

deCadl)i;ae€ 7471 4AZ47EiijN&; Séz Y esd aAijalliaE iz Ualke Uzecnias 62 TzaRO4; 1aFEiijZ6 AGALIAR

>>> def spam(a, b=[1]):
print (b)
return b

>>> x = spam(1)

>>> x

[]

>>> x.append(99)

>>> x.append('Yow!")

>>> x

[99, 'Yow!']

>>> gpam(l) # Modified 1ist gets returned!

[99, 'Yow!']

>>>

e£Zg glngaedU azTereaylaeYra i aaeC§e@AgZDaACayzazEeA;EaEle;EZg glaeCEaEEgZDaRSgT§11J NzlJAj
¢DiaaROAIAG 2 TréGNEI ¢t A §846CiiNAL méiécZDi; NamR aFse Y ie£ Za 04 AZcZDaAC

alJ leegNerTNoneaAlj & Uti; i £9Tl is aeSla i gn@eeYracLeGIe(;AgZDnJNaz§zeYre£ZggleeUzaeaLgZIv)éE§
eI 2 UGaAZad’ 3a6EijZcEfayNayNéice£ZaeaicZDETZefiijZ

def spam(a, b=None) :
if not b: # NO!
b = []

Use 'b 1s None' instead

e£ZazLaEZgZDeU6ééYaIJ 1204k i goaNoneaAlj gaoaodaeYrééﬁﬁ i $zzeLRFalseu]N
aj EaeYre;EYaeIJ L éiEﬁangZDéfZééq(aerTa@CeT;EazgayzOgZDalUgn@ay§ﬁAAaLUeaJaAAaEngDaAAaIUaE;
47 5emd 1ijNayE.él¢cZDiazcaAdijZeifarEay AdzZaEGazUe; SAES4784; Sel Re YiesazelJL &; SaEEAACaTaeC

>>> spam(l) # OK

>>> x = []

>>> gpam(l, x) # Silent error. x value overwritten by default
>>> gpam(l, 0) # Silent error. 0 ignored

>>> spam(l, '') # Silent error. '' ignored

>>>




aeIJAaRanAaylerecYeerTecCa()oa@ZnJ NeCcarsaeYr'ayAaylaG i aeTreIJAe@Aze;NéfIae§RaylaRféAL’ aF
e£ZanuaAZeIJAe@AéfRa;ECgZDeeYra‘ aayleC i 9T133§RaylezYé6d’ aAlj aerTa@CNoneaAA
OaaLUeAEFalseaAlj aeIeae;NerTngzeLuaeRRacZgZDaAu (aZaayze;EZazZaAlJeC‘ & YFARLasT¢ZDAAijiijNz Y
aZ3emd 11JNa i aeIJAegAaEuangZDegéaE§eeUzeeqLazEaAC

O s\ 2

ayzazEe gcaE§e£ZaylerecY11J N aaRrazeaLZazzayAaylgNnayAzeUaazNgZDg gAzeIJ L arzesaaodacNuj
alJ laG‘ & TréGNEIGIjN# 48R 4286 AZe£ Gt Ax §seéniijac ASaRCa TraAijen§e£Zaytacdi; Ne Y AR edy Az il
2£76GNeZDzAletfe YicTleltiymaRieCia0ziijad ASe£Z:4yt_no_valueaddi; Ni;j1Jayze; SAEEAAC
47 5emd 1ijNe£Z6GNEAZ2£ Gt An§Se£ZaytaAijarseCicabasZa§RajIAR CaTie Y aRedchiijic ASe£ Zaisiy]
e£76GNafz object () ¢ZDij £9T1<;IJ NayLaOzzeIJ L ngaylad’ tayyegAdACobject
szrpythonaylaeL’ A=lJL ¢§2¢7ZDag7¢s7aAC 4j4aRfaz8aL. 2477 object
¢$2¢ZDadda; NiijNi; EaeYre£ZazZé’16da()Na3sqaZAazLéi(ideZEngad’ D113NaZaayzaoCéZﬁaesaa3U L azza, TaeIJ C
az§aesaa31] Lazzi; Ta()dabNaeTraelo(aZaayzaoCaesqaeIJ Lazza; TgZDaodacNaanEquNa‘ agTZeG§eC jaymeC ]
aj3aTrayAeCiaAZcZDarse Y fetNef TAR Ny A A gaACe£Ziaytal. 738 ciedRLel.ScZDee AxsCiijNaZidy zael.

9.6 7.6 a6ZazL aN£aRmeeLUAaEEATaG e TF
éUodécY

di3eCsiyz sort () =Smi;1JalZazzayAqyta; LesmeZDaZdeiCaG, e TriijNa; EAR LaymeCscT1
de f 40z3aEZ4yAdytamTeaNaG 2 TiiijN eANz Y ajNzl]ZéAZe£Gr §Riaytatnemize UzaijRaz6AEEe AT 2 UZai

egéaEsaeUzaeal

4;SayAaz7aG e Tra Leo AsmTiijNizEdzEaR e Yiedacs Uiy Aayiteale, ( 2ijRcZDaAijcZDa UtaAZiijNAFS

>>> add = lambda x, y: X + y
>>> add (2, 3)

5

>>> add('hello', 'world")
'helloworld!'

>>>

&£76GNi; £¢TicZDlambdagale ; 4ijReG§HETNEIécZDe TLad 2 Y fiy AeiicZDiijZ

>>> def add(x, vy):
return x + y

>>> add (2, 3)

5
>>>

lambdagale; ; 4ijRAEyadNcZDi; £¢TIallzeZe Y e OSa7R el Uz TiembreducecmliijZ
>>> names = ['David Beazley', 'Brian Jones',

.. 'Raymond Hettinger', 'Ned Batchelder']
>>> sorted(names, key=lambda name: name.split () [-1].lower())




['Ned Batchelder', 'David Beazley', 'Raymond Hettinger', 'Brian_
—~Jones']
>>>

eo6ledz
arj goazlambdaeazle() ,aij RaEAeoya {486 Z471 c;6AalTaG i a:IruJNa, EaBYféiESCgZDa‘ £9leeYreeIJ LéZRALc

dje 4aRKC; aeNGaoZalTaylealeccalj RuJNangZDaAlJ arsaeYraeIJAaROgZDe:.ETaZdaAlj aACaz§arsaeYrert ayme
aNExNnad ZiylermiReaA Axladziieale; ; 4ijRIA Ac£mizCiz8aRE4ijCayyad DcREcmL cmlAC

g aaRrazeayla i £nglambdaealec Calj iRaiseC; gl]UaEZad’ geClaLEpythonazcgaAaAC
aj 4 EaeanJNa i SaeIJ L aiigljUaEZad’ geGReoagoUeaclec ()alj iRaAijcZDcSmarRAG; aeTraeLUeAEeIJAe@AngzeLua

9.7 7.7 aN£aRmaGjxTreaTeOuaRYéGRAaAIj
éUoécY

djacTllambdaasZazL a7Eay AaytaN£aRmaG; e THiijNAzieCsall 146247 2 UGiemTeOnal fe§R47Z4RY 6G
egcaEsaUzaeal

AELcIINayNiayNéicazeciAcZDeTLaedlliijZ

>>> x = 10

>>> a = lambda y: x + vy
>>> x = 20

>>> b = lambda y: x + vy
>>>

cOralli=L.S6U6H;iijNa(10)aSNb(10)e£ TaZdcZDezSed Ve Y fizAdzLiij§aeCadl)i;406d dy7czSedl ey

>>> a(10)
30

>>> b (10)
30

>>>

alJ le£RequengZSa6ZaA1] ] NeANayleeYraoZazL zeUuarsngaoZuJNe£Zeu§aG, aeTrgZDezYéde’ aA1J 4RCa
aZaemd iijNalllerCeTle£Zaylambdagale; ; 4ij RgZDanl’jé’lAZnJ Nx¢ZDAaAije Yl geaNaangZDaAlj aACi !

>>> x = 15
>>> g (10)

25

>>> x = 3




>>> a(10)
13
>>>
deCedllijieCsedl 2§RiyIANLARMAG | 2 THIN6Zi7L 2 UtiaisemTeOaLraAijiijNaRfiz&arESCEayaR C
>>> x = 10
>>> a = lambda y, x=x: X + y
>>> x = 20
>>> b = lambda y, x=x: X + y
>>> a(10)
20
>>> b (10)
30
>>>
eoiedz

811e£76GNALUAGz2iEcZDEUG6CY & Y fe Uke L NG Laczee ¥ SchicZDéTZetiijNa L 477 Uke L NARK
wfTaeCiijNeAZe£Gallay Aayta, icOreLUL UsaleOlarijiymal Zazzay AdyHambdagale; ; 4ijRAL URaliijNaz:

>>> funcs = [lambda x: x+n for n in range(5)]
>>> for f in funcs:
. print (£(0))

4

4

4

4

4

>>>

4iEeYa6déZBaTLedlTe Yie£R2aN2 Y incZDaAijiyzecmizécZD2ITAaROE A 4y1aAijaACcOrall = LS:

>>> funcs = [lambda x, n=n: x+n for n in range (5)]

>>> for f in funcs:
. print (£(0))

s N RO

>>>

6AZ£GH; £cTIAG 2 Tréz Y e6d aAijaRC2Ti; ¢4ijRiijNlambdadG e Tral 462420 e UdarseCiczSA6ZaLE
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9.8 7.8 aGRarSaRrerCcTiarzesacZDaRCaTraytaeTF

éUo6écY

22N 2 e

djaelJl ayAay1eénaEuazUpythonazcgaAa, £§TngDcallablearzesa11JNaRreC, &Yy AdjtaZaeiCaG; T
4B Y a6CcZDARCa Trad 1ad ZazEiijNafije Gt ofCe Tl UdaGzéTZaAC

egcaEsaUzaeal
deCadlJéJASe AAGRAIS 2 §RAFIAG aeTrngv)aliéeeIréylzeTriijNéi [AARFZEH] £(;Ti

functools.partial () 3ACpartial () aGi a:'[raEAeoya‘ agzZayAaylzeLUad’ 7ay1aRCTie6, ¢i6477
ayzizEeijTed zeyEedZiijNaAGes i) izl ayNeIc’é£ZaeaugZDaG 12 THiijZ

def spam(a, b, c, d):
print (a, b, ¢, d)

¢OralllzelSazna £cTl partial () 4G eTieitaZ7a6Z2§R47ZaRCaTIAAIjiijZ

>>> from functools import partial

>>> sl = partial (spam, 1) # a = 1

>>> sl(2, 3, 4)

1234

>>> sl(4, 5, 06)

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
>>> 53 (3)

1 2 3 42

>>> 53 (4)

1 2 4 42

>>> 353 (5)

1 2 5 42

>>>

aRf4z8cIINAGZ partial () 4Z7a6Z=§Ri7ZaRCaTiaziie£ TaZdiyAiyte UicZDcallablearzesaaACeLZ:
¢DiaRO0§ 47Nl matisczReNAATje£GcZDaRCa TrAR LazietizlsiijN2IJAAROFE=L A= I ARC2 Tijdé A

e6ie6z

[ s 00 0V

elInE.CeeAetaEscZDEUGECY 2 Y16l 408 2 1TiiaymaEijaczcZDizécaA R fz& 4y Ataanss; JaACAyNEI

gnnayAaylacNalRaeanJNaAGéfSca jaelJl ayAaylnggZDaLUeaJaeIééa,lgd’ 7(x,y)aiR24GAEC¢zDaAC
4j4aRfaz84; £¢ TIayNéiccZDAG; aaTraeIéééiaganyd’ gCZaiNeUt ¢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 laAGeo(Ja i aeng.azeee§Raylngayza§ngquNa:azzelongaSNa§ZngaZNeUt gZDeng@zaeIeanSa
aLUeanZD sort () eeUzae§TaeOeaRUayAaylaE§eT6aanRCeeTreeIeeGlaoZazL eeOSaZReAze(, SIIJN
aj EaeYré’léCaRleC‘ aeOeaRUayAaylalTaylaRC&TrgZDaG i aaTr(dlstance()abLaeYanYcaeYr%iylgn@aRLaeIaazu
cOraliel SiznaRriaz8¢ AZe£GH £¢Tl partial () aaléégé2°1E§e£ZayleU6écY11]Z

>>> pt = (4, 3)

>>> points.sort (key=partial (distance,pt))
>>> points

[((3, 4), (1, 2), (5, 6), (7, 8)]

>>>

&7t e£ZayAaele'1'iJNpart ial () eAZayyec ficTieids; 6etCaBhaz0azSaG @ Tiel Ad; £¢TicZDaZderCa

aCNa@CuJNayNeIcaeYrayAzeo;azcgaAnJNa‘ £9T1 mult 1p rocessin g
aaIealjCaeleéoaganyAaylngzedIJ aAijiijN ¢DaaROEZay aAljecniij aeASgzZayAaylaeOeaRUayAaylresultaz

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;SczZ apply_async () @RRi#; 7870 CAG 2 T UtiijNeAZe£ G £¢ T
partial () 'EiijéeASeCIad U(;ZD logging aRCaaTraAC AN multi iprocessing
éfié£Z'aiiZ'ayAanaaaL’ Ac§8aATaATa6CiazEazEaR e Y ;£ TIamTayta AljeigerCeTIaZdeiCaG 2 TraAC

i Jayzay AayteszaijijcZDi; NamRiijNe ACeZSayNcijUSEZe; SczlT e lJmak.aaZicZDéUsc YiijNsocket ¢
xlaalUesr 46CaRY 4, Ua; L6z YSAAC ayNéléa Yiaytc6AimT¢ZDechozlImak.aaZliijZ



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£GiijNaAGes, 4;deCsczZEchoHandlerac¢dak aiyAaylaRfizée OaRUAE Gz UéEmg; 66 AL éazcZD
__init__ @UzesTaACaiTaeCiijZ

class EchoHandler (StreamRequestHandler) :
# ack is added keyword-only argument. xargs, *+*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£7:471i£62T2aROiijNeLSiznarsijmélJAce Az Y 4ijRAUTFAIIITCPServercsziymeazat 33 mcij A7 Ea Al
djEx Y14;i3Emenac£ReaNcINAZRAROdijZet é¢sziijijayNéiécZDETZerfiijZ

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

'
—

ALIcIINeth=idad; aCRA; 167 if Gemce£Zayté TZeffiijNéZd a7 Eifbx T2
socketserver ladlUxzRiicciAel UeAE £¢Tle§R17288Ge At¢ZDe UzwsTizNad UGAC
aj EaeanJNachedIJ aj£cTl partial () arseC, acLe i zaelchDégéﬁEwATaATgzZa6Ca1J 46AS
ack ARCaTicZDaAijeisaliagNaNUamsaR iijNaeCiyNiijZ

from functools import partial
serv = TCPServer (('', 15000), partial (EchoHandler, ack=b'RECEIVED:
—'))

serv.serve_forever ()

alie£Zayti; NamRaymiijN__init__ () e UzxsTiymeZDack-

aRCeeTfaéfzeYOzeUzalj RgIJ NayLaOzacLaeIJ L él’icu]NaEﬁaodarseeYracraeYOackayzayAaylaljzaLuaE§eToal
aEsi7041j78L1aEséT6amUAR CaTieUséc Y el Sizialli7.2arReE Cel SiznansczRe61676£GizEiijNerze AEAF

8, LadZeUtGaAZ partial () &C;a6dcOicZDaTLaediijNlambdadale; ; 4ijRiz§eC;a6dcOraAC i TeC



points.sort (key=lambda p: distance (pt,

p.apply_async(add, (3, 4),
—result (result, log))
serv = TCPServer (('', 15000),

lambda *args,
— x*xkwargs))

*xkwargs:

callback=lambda result:

EchoHandler (*args,

p))
output_

ack=b'RECEIVED:'

e£ZaeauaEZaz§eC‘ aongraRNaeaugZDaaTLaedIJ 11]Nayle£GgZyaerTeANausa1]ZaeYcabUaerTecCeGé C
e£ZzeUuaAZa,£ng partial () aRfazéxZt abiacZtegCeZDeale;  djacZDeDRAZ (c2Z2§Ri7ZARCaTréch

9.9 7.9 aiEamTaeUzesTcZDcszejnencayzaGiaeTr
éUoécY
djaelJL ay AayiéZd

init

egéaEsaeUzaeal

() @UzesTad UdRta6Z471 a7E4y Adyte Uzaes TeZDeszaACiy747Ec6 A

ad gad ZaeTfaeéEﬁE;ﬁyNiijNéﬁféZéé,£ngéleﬁNEae1ééfEe°1lT'eiylze[”Jiae§1“ng)9§2€:‘ﬁw.émLﬁéG jeTraA

Nz

iy aytiy NamRiijNayNéiéed zi; NaymeZDeszaEAe6VA £c TIe AE e iz embe §Rijtelaeife Uzeal 2i2eO6aRUS

from urllib.request import urlopen

class UrlTemplate:
def (self, template):
self.template =

_ init_
template

def open(self, =xxkwargs):
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"',
print (line.decode ('utf-8"))

fields="'sllclv'):

e£ZiytcszaRfaz8eénay Ayt Zt ¢S AMT¢ZDAG e Tieltizi e Z£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'",
print (line.decode ('utf-8"))

fields='"sllclv'):




edieoz

ad 3éCIALE=CEaEL#yNiijNi; ieNeelIL ay AdjtamTe UzesTeszcZDa0§aZae YiélTAce AimY 4Cle §R 47
& TaeCiijNasZiazL UrlTemplategsz¢ZDaTray A¢Z6cZDarse Y FAELallle§Raytallie UzamY aClzlazi£aAijiijN
i £ngayAayiaEEeéfaG i aaTreeLf’JeAEeleaNEng)ee[”JzaeaLeAZayyaij ZxZt aij YeZanAazZaACgoAal
aRlayle£GaIJ laG, aeTraEEeClay@ayLazanAaylééIad’ UgZDaRYeGRgOfééCaACeUlaNEaEgeTogL’ 2cCZA1s:

§73emd 11JNaIJ leeLSazngZDegcaE§$UzeeqLayl11JNop ener () aG; ae'[reora, R4ZE
template dRCaTicZDaAijiijNaziallleO8iyNaidcZDerCoTlaymi; £¢TIa6CaAC

azza‘ TaaUuaAZaRle@Aa i agéfﬁLféIJAe@AgzZee§RaylaG, ae'[fé’lédaLéééIad’ UgZDgLﬁaeAAa£aaeArgZDeU

¢ZyeiTarEi;icZDaG e Tre neméel RijAiyicsze ANSIAii] NeUlaNEeAZayyaeYr'eiyAg smeZt ALAc6A =t A4S

v

9.10 7.10 ayeééiad’UckiimAAiLaeAicZDaZderCaGaTr

éUoeécY
diacZDiazeciAiymélIAce Ay ItUSLFAZaFCAG @ TrcZDi; £c Tl(efTaeCazNiziad DeREAZIAA AcmL 4 F

aztayTajaeL YélTAeeAeol aZaeiCaG e TieNezJL é¢iad’ UcZDcEliz A AdAjiijNiz&i; £a111a6CcZDAEESC T

égcaEsaUzaeal

ayzazEeijTed 2ayOetNefTiijNeLSiaziaELa6Z471 4eCayN ayAayleIJAe@AéngT [87321CaG; 2 TicZDAG e T

def apply_async (func, args, *, callback):
# Compute the result
result = func(xargs)

# Invoke the callback with the result
callback (result)

é6deZanL11J Ne£Zaao§azc<;aAaRrazeaAZazza i Ta—:Zt’ éI’lYgz ggZDad DgREu]NaNEaeNﬁgi;EglNaAAe;EZg
el SiznizBizBaRI6IA e AdEseslaZaeiCaG e TrcZDerCeTiaACayNélée YiayAdyteijTed ze AO= a0 £¢T1:

>>> def print_result (result):
print ('Got:', result)

>>> def add(x, vy):
return x + y

>>> apply_async(add, (2, 3), callback=print_result)

Got: 5

>>> apply_async(add, ('hello', 'world'), callback=print_result)
Got: helloworld

>>>




@sleDRALF print_result () &G;eTizEizEiRIeO8aRUAyAGERCaTE result
aACaymeC;aEmiijaaEeaEGizUaLae AFAAC eANA; SijieCsedl 4ZaeiCaG; 2 Tre6£6UGaEIa2UaRY éGRaL Ue,
ay7i7Eeol aZaerCaG e Tie6£éUsad UsClifae AfiijNay Acsme Uzaes T Y i £¢ Iy AdyiczS46Z2 UzesT
&fTaeCiijNayNéIce£ZiayicszaijZi£1imY 4y AdIAEE€C1a7ZRALUARGiijN2fR 22 O8e THaLiy Ayt
result ¢ZD=UtGaAZazRalLUaRuak.aliijZ

class ResultHandler:

def  init (self):
self.sequence = 0

def handler (self, result):
self.sequence += 1
print ("[{}] Got: {}'.format (self.sequence, result))

aj£cTle£ZayteszcZDeUtiaAZiijNa; 3aELAL Zazz4y AdyicszeZDasdi; NiijNeDGaRO¢TiasCeZD
handler () ¢zS46ZxUzesTeiéaAZiy747defCAG; = TFiijZ

>>> r = ResultHandler ()

>>> apply_async (add, (2, 3), callback=r.handler)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=r.handler)
[2] Got: helloworld

>>>

ciniazNceme Uz4ijRiijNi; iy zcszeZDaZ£48ijNaR fizéi; £¢ Tliay Adyle UmANExmTeOtck.tiz A AdAijiij!

def make_handler () :
sequence = 0
def handler (result):
nonlocal sequence
sequence += 1
print ("[{}] Got: {}'.format (sequence, result))
return handler

ayNélce Y i £c TI6UmaNE2 Uz4ijR¢ZDiy 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 =L aRead UayAsyteZt éiY czgcZDaUzaesTiijNaR 784 £ TIamR¢IN2 836N 2 LRAR NaeiticZDi

def make_handler () :
sequence = 0
while True:




result = yield
sequence += 1

print ("[{}] Got: {}'.format (sequence, result))
afiéiiOalelNuJNa [A61TAe A £ngé’16CgZD send () ®UzesTajlJayzaZderCaG; e TiijNagCiayjNzL A
>>> handler = make_handler ()

>>> next (handler) # Advance to the yield

>>> apply_async(add, (2, 3), callback=handler.send)

[1] Got: 5

>>> apply_async(add, ('hello', 'world'), callback=handler.send)
[2] Got: helloworld

>>>

e6ie6z

4824704ZdetCaG e TicZDe;fiazi6AZ4ayyéC eIl aRreCiaRY 3 Usldayyad melCaACay AéCIALEAO§AZ
§75emd iijNefiesCel: §2aNASNAd DeREczS2dllizNeUt ¢ZDzL 3eaNcOfacCasdéZEayEa08czREyCad §47E
6Ci;aarsafEEaza0ze3¢aEsaeCi TatiamY ASNe Acad meZyaEscZDcE iz A Aidfae Afa7EAAC

eG§arS elJLayd¢ glayze@Aanzalj RaaIeaalTeOuaS Na£IalYgLﬁaeAAa£aaeAr113 Na, AaRfaz&all layAaylar
ayd’ c glanzalj RgZyaerTuJ NeUlaNEzeLUé6yaeYrant aLae‘ zeGRgz gaSNeGlgDuayAng'ﬁJNaZaayzaoCazna
36CiznesYeC;eGlaLiemTeOtel A= lJL eéhi£cTIALIcZDARY EGRAACAZdemd 1ijN; 32U 1A0ze NEA£

deCadlli; i £9TleUlaNE11JNa i aeIJAe@Aee§lzeDRarzeCcazZaRra£oaeTzaRYeGRgZDzeSla JaACALT layLe
nonlocal acraeYOerlaRengaeIeaeNng’ 7208iyNaiécZDaRY éGRiijZalllaZaeiCaG e Traymecnaf e T7a

eANa‘ ;EngayAaylalelNaeIea iJ ayzayAaylaZderCaG‘ aeTféféant elJl éfiéaZEnj NaoCeu§eUlaN ExUz:
®§R¢ gleeDRazL ayLeeIéééquNaoCeeYc a(,Uant aLég6Aa3t An]NaZaayzaaAzaEsarsayAaylaG (e TreAN&GEAA
azuayTuJNa i aaRrazeaGLeGlgTngDa;EozeTzaRYeGReANeeUaeIJAaOza. £(;T1 nonlocal
acteYOIAC e£Z¢ glanzaljRaTréiyAglj Z(;CzarszeYrgZyarzaanEuazUPythonaeLAasIJ féANelAmLeryaerTe
dRead Ue£ Y=l ayAazZaarTecCeZ(JaaGCgZDeClaLEuJNaarTa@Ca‘ £ngazNaL’ leIJAe@AengTl
next () iijNa6aéZEx; £9Tlan1’ié£Zaylaeleeld 4, LaczeYSecnatYesiaAC
aticGaseCeomd iijNimRcINe£ Y eIl 4B a2 UcTIad DiijNefTaeCi; iy zay AsytaEEe ATAZderCAG @ TicZD4as:
deCadlli aazEazEaRleIJAegAgiZazderéaG, @TriijacASéciad UgZDaAijeZDerliijNee Y e L dy Ag gmii
partial () gZDeeUzaljRaz§acLaeIJL’ngaAC aIJizesa‘aEIJEa‘;EgTi partial()
gZDanﬁaAZnJ NiijadR1eCiczRayycIINALiayNeice£Zc gmi; £¢ Tllambdagale ¢ ijR¢ZDad meiCizEciAiijZ

>>> apply_async(add, (2, 3), callback=lambda r: handler(r, seq))
[1] Got: 5
>>>

4Rf4783RCEACT. SéifReLCgZDaGaaylgd’ iacNujNaeTZa 118eCi; T4, £<;Tl partial ()
zldeZt 2 T7aRCaTicm ARmeiéc6AANUayketiazcciAGAC



9.11 7.11 AaEEeATaZderCaG;aTr
éUoécY

&;Sd;acijUsEZ4; £¢TIaZderCaG e TicZDazeciAcZD2UtidA ZiijNeNE&£Ca; Lad ZaiRaG @ TrcZDa L I':
4;2ayNellZeL Al fe§Rijte UzesTelses! 428ciAcIINGYEAOzeZt aCR2 Y iy AdjleZ6¢é AZcZDaL §eaNAz]

égcaEsalzaeal

6AZ£GH; £nggT§aeLRaZlaSNalelNaRrazea i £a(,UaZdéfCaG i aeTfﬁEEeATaIJ [ §Ray1AG; aaTraylaAC
ayzazEeijTed 78t 2 YOiijNaAGes, djielJL deCiyjNaL Acd 7¢ZDiy Aijtel geaNe §Re gleoaganzzaLagDU

def apply_async (func, args, =*, callback):
# Compute the result
result = func(xargs)

# Invoke the callback with the result
callback (result)

aneayNaaIéé(Sl’ el.Saziicl) NayAayNayNeIchDazcgaAuJNaoCaNEaRnazanAayl
Async ¢§zaSNiyA4yt inlined_async eCE&HZIiIjZ

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_qgueue = Queue ()
result_qgqueue.put (None)
while True:
result = result_qgqueue.get ()
try:
a = f.send(result)
apply_async(a.func, a.args, callback=result_gueue.
—put)
except Stoplteration:
break
return wrapper

e£Z:yd dytazéciACL GaGtaEASGY 44 £¢ Tl vie1d miREAEERATAZdeiCamiétd aACaiTaeCiijZ



def add(x, vy):
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')

deCadlli;aerCeTl test () iijNi;aiijZa, UalicsziijijaeCayNeZDe SaGiijZ

5
helloworld

o BN O

8

10

12

14

16

18
Goodbye

4;ad1j ZaRSgOrnj NéZd’ azEeCcaylgL’ zaLngZDecEeeraZiaSN yield
emaR&ad’ U11J NiEiizUa0 e Uzazliesae VL AG2cOkizzi; TcZDaZdeiCaG e THAE (A6 de YTALT [aROARTE6Zi7

ediedz

elliarReE.CiijZa6dasdaliallicZDatNef Ti; 13 EsizO4ZderCaG 2 TiaA Ac T§ 2 LRAZ1aSN2Ogal izt Ac,
e@UaELuJNaIJ leIJAeeAa i £ngaLraZdéngZDazcgaAayan NaEgeTongaIJ [5204;S4L lééqganuea i1Jai

aj SeoagoUeGlaRreeUouNaZderCaG i aeTrecnengTlaaIegzggzlad’ DgREngeedIJ aAC apply_async ()
aGjaTieijTed zizEeL geaNaZderCcZDAasdéZEEA ze SiijN aF|c6ad6déZExCEAE i ymasCaReCiijZaZt Ak

é6qgoUgZDeeZCaAIJ ayOeGlaRreeAIéﬁféﬁ§gT§ aeLRaZlaG‘ aeTrgZDeeL’ géaNaelaadNayléfNeANaRLaA
ARG SaeIééc’SéuJNy ield aeSla i a1]Za i£ay Ayt T§2 L RAZIAG 2 THiz ggT§ayAaylaA1] azlieZCaAlTaAC
aaOeayNaeIééngTlgT§aaLRaZngD __next__ () eL0 send ()
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