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CHAPTER 1

aSE.alnedicGeiijN60c SameiijZiyAaytarRi; NamRiijNcszcz§ ameiziPythoniijNazOdEss UlaLrad 3ayl.a

&D§aRUPythonizN¢; O | iyAaA APythona§zcaA i2NaA APythonimUcticiy3aSNemcal.ZIay1 aA APythe

RO¢zmenzer CaANEeNiiijZPy QuaLda; UG UL FlaskaL mciifaijA4RS;
PythonazTrem6alLEedR

¢ZGALmeiE£G 20047 rafRi; NamRaAC

®LSiijZayAcZt 2fRAd' T @Zt @ Utiy AaytaiRi; NamRiijNeti¢e£Ostar.

https://github.com/jackzhenguo/python-small-examples
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CHAPTER 2

Pythona

N
P
(‘D;
Co
-\

éiiigT§éN@g§li‘isz£L§ngPython

2.1 1 c6Aa=t AdzNg¢O

6AZe£GiyAeaNizéciAiijNi; SiijZPythonermelAc Azt AdzNg; O

1) ayAeaNizéciAizd eméa,biijZ

a, b ="5>b, a

2) ayAeaNizéciAiRme;nal Usal

[1,2,31[::-11 # [3,2,1]

3) dyAeaNizéciAARLAzGayd aytamUAEy

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

4) dyAeaNazéciAALUala0z6Gm

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

5) ayAeaNazéciAxsCad Zaytal.UsaliymeZD2IJAAd g4 Aij]

max (max ([ [1,2,31, [5,11, [4] 1, key=lambda v: max(v))) # 5

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

2.2 2 PythongzYaz;

Python¢zY a7 2 Uzi; £aA A=ijCiz6iijNeTzaZ, cédaZlpyechartsaGiacaNizéciAarseCicz Y ALGAG7cCmak.;

HeatMap @ =

ESES]
Fap/ R eI
R
AR

1084

80 g

i

=5 ezl it il | FAR +H FEHL

¢CréEt¢ZDait cRCAZiijZ
¢zRayyi £cTIcZDermizSaZ, iijZ

2.3 3 PythonaklcTz
47E¢AC¢TIPythongZDayy¢ TiczY a7, 47SiijZMatplotlibiijNarseCaLlaa; 11aGzaEI¢ TziijNe; EALI ¢6Uzs T
4;S47620Sa7RALIc Tz Ted 7iijZ
djecTiturtulecz Y altcZDwijnad I 6Z1RE SiijZ

timelinezUtéUt &6 SMAZ, iijZ

2.4 4 PythonzeTizemoalLE=dR

PythonéidayyéACARLAAZ=TiaAij26ac6UaA A= TiembaL ExdRiijNijAeaNizéciA SNz LR e TiemGéA

2.2. 2 PythongzYaz; 5



PythonarRi¢; NamR, Release 1.2.378

Python
JJava
T TJavaScript

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

—

2.5 5 PythonzlJzaZiameiaza

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

2.6 6 Python-GUI

PyQte6; 26aaZiaijAaRSGUTIijNeC; ad’ §e£ B A §6AZ2£GaNUakiczDaz7 e RmazzaGrei&iijNa; £¢ Tle Uzi
674 emd 5zNad UiijNij£¢ TIPython¢ZDFlaskzaExdliz Rmiz7 WebeaEadiiijNiz§éidayye Uz  £aAC

v

®AzizNiijNalJe£Z4y1P ythond FRE . NamRiijNi;36C;eC i imeal 1aEsizOd; £¢ TIPythonaziat z¢ZDa Uz

2.5. 5 PythonzlJzaZiameaza 6
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ch01/./img/kmeans.png

2.6. 6 Python-GUI 7



CHAPTER 3

ayAaAAPythona§zcaA

PythondS§Szc¢ @AayzeeAmAngSPythonayyngaEEg i oaG, ze"[ruJZPythongNnaeIJ L¢ZDermesTcl zaeAga
globa lglL’ 11]ZaEEg i oee'[raelongaedDaNEaeNnnjZaLUeaJ(hst) aanEy(dlct)
6ZEaRL(set), AEC¢zD(tuple) azeaRLgZyaE§gZDeanz gaelaaIUc ollections ayngDC ounter,
namedtuple, defaultdictiijNheap qzelaaanACgZanlaEsaeIJ L 8 6iytaiRa; NamR

o 7 7 O

3.1 1 &sCczlarzaAij

cziafzaAijelUad me TicZD=la

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

3.2 2 aECctaéCiayzclJd§

208aRUEy AsytesmizcaZliijNaeCadlletmizcaZicZDeal ReTIL’ aEC et/ 56C;ayzclI§iijNeCeizle£T

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

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




PythonarRi¢; NamR, Release 1.2.378

r

3.3 3 aECctaeGsarSayAaytayzclJ§

208aRUAy AdytesmizcaZliijNaeCadletmizéaZIéGNeGsarSeI IL” v A5y 1aECet 2dyzc ) §iijNeCei:

In [4]: any([0,0,0,[11)
Out[4]: False

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

o 7

3.4 4 asciiasTcd’zarzesa

erCeTiarzesacZDrepr() & UzasTiijNeOna; Ueiée Uzaes TeZDe£TaZdaAijiijNaeCayNi; NamRe£TaZdaA

In [1]: class Student () :

def _ init_ (self, id, name) :
self.id = id
self.name = name
def _ repr_ (self):
return 'id = '"+self.id +', name = '+self.name
In [2]: xiaoming = Student (id='001",name="xiaoming')

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

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

3.5 5 amAéjhazN

AFEamAe s zalteneméiyzazNes zala

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

3.6 6 amAéjnaEn

arEamAes zaT.Ge emCiyZaEne£ 2414

3.3. 3 aECctraeGsarSayAaytayzcld§ 9
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In [1]: oct (9)
Out[l]: '"Ooll'"

3.7 7 amAéjhamAaEm

afEamAes zalGe nemciyzamAaEme s 2410

In [1]: hex(1l5)
Out[1l]: 'Oxf'

3.8 8 aLd=Um=YriclJ§=eYraAG

®tNefTayAdylarzesae YiTrue, e£Y 2 YiFalse.

In [1]: bool([0,0,01)
Out[l]: True

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

In [3]: bool([1,0,11)
Out [3]: True

3.9 9 amUcneayseinamUetC

afEayAdytamUcnesy sejieméelR amUe £ C¢szadN

In [1]: s = "apple"

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

3.10 10 ¢jnayzamUcneays

AEamUcriecszadNAAA=TFaA1L jeszadNeml e neméiyzam0ciie 4y 5¢§2adN

In [1]: i = 100

3.7. 7 amAéjnamAaEm

10
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4 r 4 Nl

3.11 11 =eYfaReaRriéiC

2 N2 2NY P

ald e Umarzesae Y iaReaRrecnerCeTiiijNeC; by ecnengTngDarzesaarseeYrayAaylc allable
arzesaiijNafTagCaGi@Ti  str, int cml eC, aaYraRfééﬁéngTngDnJNa iEx Yfi; NamR4

Prere 2 LNV

iymxiaomingaddi;Ne YiiymiRiecneiCeTicZDiijZ

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

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

In [3]: xiaoming
Out[3]: id = 001, name = xiaoming
In [4]: callable(xiaoming)

Out[4]: False

deCaedlJeCsedl xiaomingeCieénetCeTl xiaoming(), é1JAe AGmAEZStudent¢szgZD_ call el

In [1]: class Student () :
: def _ init_ (self,id, name) :

self.id = id
self.name = name

def _ repr_ (self):
return 'id = '+self.id +', name = '+self.name

def call (self):
print ('I can be called')
print (f'my name is ")

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

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

3.12 12 amA&jRASCII

®§cIINAmAREZAL G Tt @ Tiafza7T¢ZDASCI I amUchie

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

3.11. 11 =YraReaRrerCcTi 11
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3.13 13 ASClIgjhamA

®§8cIIN2§RAVIASCT I amUctieafza7TcZDimALZAL (=TT

In [1]: ord('A")
OQut[1]: 65

3.14 14 éiZeeAAxUzzesT

classmethod ééEeeraZlarzazTgZDaG i aeTrayleIJAe@AéfidabNaNUuJNayleIJAeeA
self aRCaeTrana‘ EgﬁﬁayAaylaRCaeTféIJAe@Azeréalgd’ ZéGléZﬁgéigZD cls
aRCeTHiijNaRfizse &t CTicszcZDasde A 5iijNcszcZDa Uzes TiijNasdi; NaNUarzesacml aAC

In [1]: eclass Student () :
: def _ init_ (self,id,name) :

self.id = id
self.name = name

def _ repr (self):
return 'id = '+self.id +', name = '+self.name

@classmethod

def f(cls):
print (cls)

\4 ° o v

3.15 15 &LgeaNamUcneayseaicd’zcZDazécaA

v O

arEsmUctiedyicijUerSel RpythoneC efEALA= L UaRfeL geaNcZDiziciAlijNaz§aR izt Ee UG mUe 2

In [1]: s = "print('helloworld"')"
In [2]: r = compile(s,"<string>", "exec")
In [3]: r

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

In [4]: exec(r)
helloworld

3.16 16 aLZazzad'maeTi

al.Zaz7iy Adytad me Y

3.13. 13 ASCllejnamA 12
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In [1]: complex(1l,2)
out[1]: (1+27)

3.17 17 akizeAAaLaéZd asdaeAg
aLa67Zd afzesacZDasdeAg
3.18 18 ¢jnayzamUaEy

al.Za77e TremsamUALy

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

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

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

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

3.19 19 ajAéTox§éclUNarzesazL AzlJLeUzaesT

vvvvvv

aymayeaRCaTreUneeTaZda ; AL’ meNCazt ’ AEECZDARYEGRaA A2 UzaesTaSNAGZizL ¢ZD¢szadN:

In [96]: dir(xiaoming)
out[96]:

['__class__ "',

' delattr_ ',

' dict_ "',

4

' format_ ',
' ge
'__getattribute__ ',
gt ',

' __hash__ "',

)

)
14

init_ ',

A}

init_subclass ',

(continues on next page)

3.17. 17 akieeAAaLaéZd asdeAg 13
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(continued from previous page)

module ',
' ne |,

! new !

[ _

! reduce ',

__reduce_ex__ "',
' _ _repr_ ',

' setattr_ ',

' sizeof_ ',

' str_ ',

' _subclasshook__ ',
' weakref_ ',

'name']

\4 V4

3.20 20 aRUATEaSNa;ZaeTr

ALEALAARUATEASNA; Z2TF

In [1]: divmod (10, 3)
out[l]l: (3, 1)

3.21 21 sedZay¢arzésa

e£TaZ iy AaytaRfazéedZay cZDafzesaiijNeréarzesacZDnext() e Uzaes TarEe£ TaZdiay AdytaECczDaAC

In [1]: S — ["a","b","C"]
: for 1 ,v in enumerate(s,1):
print (i, v)

w N
Q oo

V4

3.22 22 edacoleaie; ¢ aijR

srEamUchedysstr 4;SeLRelJL e TL¢ZDeale  dijRelsesCaAijaztee TaZde6acoUczSedlJARUAGzimUct

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

(continues on next page)

3.20. 20 aRUATEaSN&;ZaeTr
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(continued from previous page)

Oout[l]: 9

3.23 23 =§éclJNaRYéGRaL AamaamUeLCaTF

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

In [3]: sys.getsizeof(a) # SmacTI240&y15mUerC
out[3]: 240

3.24 24 e£Gaezd’azi

A1AG 2 THiyme6; 4672£Gazd elaizbiijNeemizcaECct HiijNafic TZe£ TaZdaAijay2 T ruecZDAECct Hiij:

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

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

3.25 25 éjnayzaetocCzcszadN

aFEayAiyte Tt @ Tiel U2 TiaAijadNmUcheayse neméiyZaetcCzeTr

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

deCadl)iymeCienaNUiayzet6cCzeTiiijNALZbijZeEéValueError:

In [2]: float('a'")

ValueError Traceback (most recent
—~call last)

<ipython-input-11-99859dade72c> in <module> ()

———-=> 1 float('a'")

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

3.23. 23 ®§éclJNaRYéGRaeL AamaamUeL CaTr 15
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3.26 26 amUcneaysaaijaijRaNU

.....

®4ijaijRaNUe; SaGzamUctieiysiijNformat(value, formatspec)ddder iyt YrerCeTlizEvaluecZD***forn

In [104]: print("i am , age ".format ("tom",18))
i am tom,agel8

3.1415926 | {.2f} |3.14 aficTZarReeTrcCzaROayd ajm
3.1415926 | {:+.2f} | +3.14 dyecticaARai£icTZaiRe TicCzaRO4yd 4)m
-1 {:+.2f} | -1.00 dyeciiedRUALICTZAIR®Ti¢cCZAROEyd 4;m
2.71828 {-.0f} |3 qymayearRaeTE

5 {(:0>2d} | 05 = TimUeadéZi (3anaBEatied, 7, 46;a7¢iy72)
5 {:x<4d} | 5xxx TiamUeaéx (RandEEaRse; 7, 46;a%¢iy74)
10 {:x<4d} | 10xx TiamUeadx (RandERaRse; 7, 46;87¢iy74)
1000000 {:) 1,000,000 | @786 AUARGALEEZT¢ZD=TiimUijaijR
0.25 (:2%} | 25.00% ¢Z; AL E=iT24ijiijR

1000000000 | {:.2e} | 1.00e+09 &NGaTresiesT

18 (:>10d} | AAY 184AZ | aRsafzéiR (62Yed6d’, 46;azeiy210)

18 (:<10d} | AAY 18 4AY | atearzé;R (46;azeiyz10)

18 (:710d} | aAY 18 4AY | ayméUtrarzé;R (36;azeiy210)

3.27 27 aEz¢zSéZEARL

al.Z477iy AaytiymaR €62 T72¢ZDEZEARLAAC

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

§734y7iymaR L6 T7iijNeL Adzéeiael]L ACR set éCEaiicZDaddaSNpopeUzaesT

V{4

3.28 28 aLkizeAAeOGaRUArzesaasdeAg

eOuaRUarzesacZDasdeAg

In [1]: eclass Student () :
: def _ init_ (self, id, name) :
self.id = id
self.name = name
def _ repr_ (self):
return 'id = '+self.id +', name = '+self.name
In [2]: xiaoming = Student (id='001",name="xiaoming')

(continues on next page)

3.26. 26 amUcneaysaeaijaijRaNU 16
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(continued from previous page)

In [3]: getattr(xiaoming, 'name') #

[a]

~e0t4RUxiaomingefZ4y246dd; NeZDnamed$daAFdAi j

Out[3]: 'xiaoming'

3.29 29 arzésaxeYraReselJLe£ZaytasdaeAg

In [1]: eclass Student () :

def _ init_ (self,id,name) :
self.id = id
self.name = name
def _ repr__ (self):
return 'id = '4+self.id +', name = '+self.name
In [2]: xiaoming = Student (id='001",name="xiaoming"')
In [3]: hasattr(xiaoming, 'name')

Out[3]: True

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

3.30 30 e£TazZdarzésacZDaSLayNaAij

e£TaZdé’1fiééa,gZDaSLayNaAu 11]NaA1J a()Ua3§laeDRgZDaeréGlé’l6ZazL’ ¢ZDa6di; NéCje Y aRfaSLayN
dict, setcmLaRFARY afze$aéC;e Y iymaRASLAjNcZD(unhashable)

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

In [2]: hash([1,2,3])

TypeError Traceback (most recent
—~call last)

<ipython-input-32-fb5blb1d9906> in <module> ()

———-> 1 hash([1,2,3])

TypeError: unhashable type: 'list'

3.31 31 ayAéToayoaLr

e£TazaarzesacZDay6akl @ UGzad

3.29. 29 arzesaxYraRezlJLe£ZaytasdaeAg 17
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In [1]: help(xiaoming)
Help on Student in module _ _main__ object:

class Student (builtins.object)
|  Methods defined here:

__init_ (self, id, name)

__repr__ (self)

__dict___
dictionary for instance variables (if defined)

__weakref

|
|
|
|
|
| Data descriptors defined here:
|
|
|
|
|
|

list of weak references to the object (if defined)

V4

3.32 32 arzesaéUicLNaRu

e£TazaarzesacZDAEEamY AlJFAIA

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

3.33 33 eOuaRUcTizelLte¢sSaEs

20aaR U Tiel e, SAESAEEGZ

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

3.34 34 éjnayzaeTradN

int(x, base =10) , xaReC;iayzimUchieaysel U TraAIjiijNAIEX
eineméiyzayAiyteZ6éAZeTr 2 TrAACieCadlJARCeTre YiamUciiedysiijNéCeiazLA6CaReC;ANEARA¢TeaR

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

3.32. 32 arzesaéUicLNaRu 18
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3.35 35 isinstance

iLd eUmobjecte Y taReiy7cszclassinfo¢ZDacdi; NiijNe Yre£TaZdtrue

In [1]: eclass Student () :
: def _ init_ (self,id,name) :
self.id = id
self.name = name
def _ _repr_ (self):
return 'id = '4+self.id +', name = '+4+self.name

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

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

3.36 36 cLuamRaEscszél’taoZ

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

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

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

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

deCadllclasse YiclassinfoaECczDiaymae§RayaECct dcZDamR ¢§7iijNiz§4ijZe£TaZd True

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

3.37 37 alLZazzecwazdéazZicszadN

difcTliter (obj, sentinel), e£TaZday AaytaR i EmizEarzesa, sen-
tinelARFCIJACTE(ay AeUgetmizcal feemd AECct diijNeiNamscz]lemc)

3.35. 35 isinstance 19
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In [1]: 1st = [1,3,5]

In [2]: for i1 in iter (lst):
print (i)

1

3

5

In [1]: class TestIter (object):
def _ init_ (self):
self.1=[1,3,2,3,4,5]
self.i=iter (self.l)

def __call_ (self): #a6Z&7L’'&%F_ call__
g&UZ&@IgZDgszgZDaodaCN&YraRrengTngD
item = next (self.i)
print ("_call_ is called, fowhich would return",
—~item)
return item
def __iter_ (self): #aTraeNAcfmAzCEAMRESS (AMSABZEZL @I JL/ _
«_iter_ () &G;aT¥)
print ("__iter_  is called!!™")

et return iter(self.l)
In [2]: t = TestIter()
In [3]: t() # &42539y246dcOrazE_ call_ 1ijNelL’AizétasdacNel;eénerCetl

_call__ is called,which would return 1
Oout[3]: 1
In [4]: for e in TestIter(): # &%33y246dcOY&asE__ iter_
~2UzesTiijNelL’ Adz&teC;&dnermaizs
print (e)
__diter_  is called!!

g s w D wr

r

3.38 38 L A=lJLarzésaazNaeaz

object & YL AzllL ¢sz¢ZDag7csz

In [1]: o = object ()

In [2]: type(0)

(continues on next page)

3.38. 38 &L A=lJLarzésaazNaeiaz 20
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(continued from previous page)

Out[2]: object

3.39 45 el'SaijA=eUGazi

e£T4ZdeUGHz4f 7880

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

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

modeaRUAAijRafiijZ

amUcne | eeDRazl

r' efzaRUiijLéz Y esd 1ijL

w' AEZAE&iijNazGAELeLte Ume UGzl

rx! 20836C2Agal.Z4az7iijNaeCaedlle UGiziansimY ALIALZad set &
a
b

' AEZAE¢iijNaeCadleUGaziamY Allal.Zal e lInai; e£; a4
' a7Ne£ZaLltizladijR

e 2UGalnzlaiijRiijLézYesd iijL
Tt 2L SaijAcTlaz0=2t = UtiijLerzaRUayOAEZAESi L

3.40 40 naazC

baseiyzazT¢ZDexpeiadzCiijNaeCaedlmodczZaGiijNaR Ui Z

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

3.41 41 2L'Samf

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

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

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

(continues on next page)

3.39. 45 eL'SaijA=e0Gazi 21
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(continued from previous page)

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

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

V4
7 O

3.42 42 al.ZazzasdeAgcZDayd cgmaeUzaijR

e£T4Za property asdeAgiijNaEyadN¢ZDe TlaesTiijZ

class C:
def @ init_ (self):
self. x = None

def getx(self):
return self._x

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

def delx(self):
del self. x
# d;fcTlipropertycszalzdzZ property asdaAd
x = property(getx, setx, delx, "I'm the 'x' property.")

d;£¢TIpythoneeEéiaZliijNasdeOriayOuyt 46NaELEy AedtcZDa TLadlTizEcAAZ

class C:
def _ init_ (self):
self. _x = None

@property
def x(self):
return self._x

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

self._x = value
@x.deleter
def x(self):

del self._x

3.42. 42 alZazzasdeAgcZDayd cgmeeUzaijR 22
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V4

3.43 43 alLZazzrangeazRalLU

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

¢T8elRiyAijtiymiRiaRY a7RaLUiijZ

In [1]: range(1l1)
Out[l]: range(0, 11)

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

3.44 50 aRmaRSecmazcazi

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

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

=N W

3.45 45 aZZelmazTaEe

4771 mizTaBgiijNndigit sizéealaiReTreCzaR04£IcTZaG miijZ

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

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

3.46 46 éjnayzéZEaRLcszadN

e£TaZ iy AdytsetarzesaiijNéZEARLAEE1ymAE ARGy =1L éGmad maECct’ #iijZ

3.43. 43 alLZazzrangeazRalU 23
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3.47 47 ejnayzalGel Garzesa
class slice(start, stopl, step])

e£Tazday Adytealcd z¢TS  range(start, stop, step) aL A@NGa6Zct ¢4ijTEZECZD
slicedfzesaiijNasCedl azéciAaRerze AgaA AaRTcit k. d’ e AgaRY 48;aAC

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

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

In [3]: a[my_slice_meaning]
out[31: [1, 2, 1]

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

In [2]: sorted(a, reverse=True)

Out[2]: T[4, 3, 2, 1, 1]

In [3]: a = [{'name':'xiaoming',6 'age':18, 'gender':'male'}, {'name':"
: xiaohong', "age':20, 'gender': "'female'}]

In [4]: sorted(a,key=lambda x: x['age'],reverse=False)

Out[4]:

[{"'name': 'xiaoming', 'age': 18, 'gender': 'male'},

{'name': 'xiaohong', 'age': 20, 'gender': 'female'}]

r

3.49 49 25CaSNaGj=TF

2$CaSNiijZ

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

(continues on next page)

3.47. 47 éjnayzalGel Garzesa 24
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(continued from previous page)

In [185]: sum(a,10) #xSCASNcZDALIAGNAAI jEyZ10
out[185]: 21

A4
[

3.50 50 ejnaECcz

z

tuple () AfEafzesae;nayzayAaytiymaRiaRY ¢ZDazRALUcszadN

In [16]: i_am_1list = [1,3,5]

In [17]: i_am_tuple = tuple(i_am_list)
In [18]: i_am_tuple

Oout[l8]: (1, 3, 5)

3.51 51 §éclJNarzesacszadN

class t ype(name, bases, dict)

aijadEeay AataRCaTieUtiijNe£TaZd object ¢ZD¢szadNiijZ

In [1]: eclass Student () :

def _ init_ (self, id, name) :
self.id = id
self.name = name
def _ repr_ (self):
return 'id = '+self.id +', name = '+self.name
In [2]: xiaoming = Student (id='001",name="xiaoming"')

In [3]: type(xiaoming)
Out[3]: __main__ .Student

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

3.52 52 éAZaRLecmazéazi

al.Za774y Ayt AZARLa7EeiéeGlafRajtaRie£mizcarzesaiymcZDAECct dcZDe £ mizEaZliijZ

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

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

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

In [4]: a = range(b)

In [5]: b = list ('abcde')

In [6]: Db

Qut[6]: ['a', 'b', 'c¢', 'd', 'e']

In [7]: [str(y) + str(x) for x,y in zip(a,b)]
OQut[7]: ['aO', 'b1l', 'c2', 'd3', 'ed']

3.53 53 nonlocalcTlazOaEEatNaGjeeTraym
aEséToermnonlocalayycTiaz0aG; e TratNagUdymiijNacie YOARYGR 1 4y7¢1dasAéClaR Y éGRiijZ

deCadlJiymacize Y OiijNi+=12aleYO14y74Gi@Tiwrappe raEEcZDasASCIARY éGRiijNaZaayzal 1 +=14i
variable¢ZDéTZeffaAC

def excepter (f):

i=0

tl = time.time ()

def wrapper|() :
try:

£0
except Exception as e:
nonlocal i
i+=1
print (f' : ")
t2 = time.time ()
if 1 == n:
print (f'spending time: {round(t2-tl,2)}")

return wrapper

V24

3.54 54 global aéieYOaEiasAaRYéGR

SELazZdcmTayzizA#zl ee A=l gl oba 1iijNayAdytaRY éGRechad ZaytaG; e Tiaij T¢TliijNeCsesl A4

i =25
def f():
print (i)

def g{():
print (i)

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

pass

£0
g()

4iEeYfiijNaeCadllelSeCseeAzxlIL aylac“};aeTfafziéAéﬁédﬁjNéﬂaeaﬁﬁjz

def h():
i+=1

h ()

emd 2UtizL 32aNciNa7RiijNbang, 4G2¢TZ47EiijA @F.ZaG74ijCayyiijZUnboundLocalErroriijNad

globaldfseYriyzegcaEsemd éU66¢YeANciaRRAGiijNAITIAG e TihAEEiijNa Y ; cd ZalTFaSEfL ¢ij

i=20

def h{():
global i
i +=1

h ()

print (i)

3.55 55 éS¢aijRaerTe¢C

i =23
print (1 < i < 3) # False
print (1 < i <= 3) # True

o s

3.56 56 aymcTielseaSNifaddcOredaco

from operator import =

def calculator(a, b, k):

return {
'+': add,
'-": sub,
"' mul,
"/': truediv,
"xx': pow
k] (a, D)

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

calculator (1, 2, '+") # 3
calculator (3, 4, '"*x") # 81

3.57 57 éS¢aijRaeSmijlJ

from operator import (add, sub)

def add_or_sub(a, b, oper):

return (add if oper == '+' else sub) (a,

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

b)

3.58 58 4zd’seméayd’aECcta

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

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

3.59 59 a0zalJAxsCazsalG

def score_mean(lst):
lst.sort ()
1st2=1st[1l: (len(lst)-1)]
return round((sum(lst2)/len(lst2)),1)

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

3.60 60 =L'Sami99izYzesTeal

el SamraGraeCiayNaeiijaijRcZDaz Y esTeal

3.57. 57 éS¢aijReSwijlJ
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1x1=1

1%x2=2 2x2=4

1%x3=3 2x3=6 3%3=9

1x4=4 2%x4=8 3x4=12 4%4=16

1x5=5 2x5=10 3x5=15 4x5=20 5%5=25

1x6=6 2x6=12 3%x6=18 4x6=24 5%x6=30 6%x6=36

1x7="7 2%x7=14 3%7=21 4x7=28 5%7=35 6x7=42 7%7=49

1+x8=8 2x8=16 3x8=24 4x8=32 5%x8=40 6%x8=48 7Tx8=56 8x8=64
1+%9=9 2%9=18 3%x9=27 4%9=36 5%x9=45 6%x9=54 T7x9=63 8x9=72 _
- 9%9=81

ayAdES2IIL 10 eaNiijNeiinieaNcZDeiin 4L Ucml #70iijZ 5 » 1iijN
AEdaym,

18RUAAIjNCAZL1ijZ1<=1<=9

1aRUaAI1jeNCAZiijZ1 <= <=1

®izemos ; NamRalEedReZDermel AxeRRe£11jNE; nAN Uiy zaeCayNiazEciAiijZ

for i in range(1,10):
for j in range(l,i+1l):
print (' ¢dx2d=%d"'%(J,1, j*i),end="\t")
print ()

3.61 61 aEiasTaijA

ar74704eCiayNaTiczDiijZ

(eeL, 2,31, 04,5111

4eCi; TAGNAE[asTaijA=LRayAczt ¢ZDaACe£Z4y1aiR 4; NamRa6dcOrcZD 1 at t enae Y6 ASA; ScL Liijh

from collections.abc import =«

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

out_1lst = []
for 1 in 1st:
if isinstance (i, Iterable): # aLd’ aemMieYriRedRFefmizcE
flatten (i, out_lst) # &r;elréAS4;S
else:
out_lst.append (i) # dZ25cTSczSaedIlT

return out_1lst

éfég"ﬁflatten:

X

29
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T
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print (flatten([[1,2,3],14,5]11))
print (flatten([[1,2,3]1, 14,511, [6,71))
print (flatten([[[1,2,31,[4,5,6111))

# czSedIJiijz

(1, 2, 3, 4, 5]

(6, 7, 1, 2, 3, 4, 5]
[1, 2, 3, 4, 5, 6]

numpyéGN¢ZDf1at t endyOuykéiécZDaG e TrasdeOfelIL 774, 6deZ¢ZDaymaRNiijZ

import numpy

b = numpy.array([[1,2,3]1,1[4,51])

b.flatten ()

array ([list([1, 2, 31), 1list([4, 5])], dtype=object)

o

3.62 62 alLUéaicmLaLE

from math import ceil

def divide (lst, size):
if size <= 0:
return [lst]
return [lst[i * size: (itl)=xsize] for i in range (0,
—ceil(len(lst) / size))]

[
[

—

r = divide([1, 3, 5, 7, 91, 2)
print(x) # [[1, 3], [5, 7], [9]]

r = divide([1, 3, 5, 7, 91, 0)
print(x) # [[1, 3, 5, 7, 9]]

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

o

3.63 63 aLUeaiaONcijr

def filter false(lst):
return list(filter (bool, 1lst))

r = filter_false([None, 0O, False, '', [], 'ok', [1, 211)
print (r) # ['ok', [1, 2]]
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r

3.64 64 xZtéTealUeal

def max_length(xlst):
return max (x1lst, key=lambda v: len(v))

r = max_length([1l, 2, 31, [4, 5, 6, 71, [81)

print (f'ezt’ eI£gZDaLUeal&Yr{r} ) # [4, 5, 6, 7]

r = max_length([1, 2, 31, [4, 5, 6, 71, [8, 9])

print (f'azt’ eI£gZDaLUeql&Yr{r} ) # [4, 5, 6, 7]

3.65 65 a$CiijUaeTr

def topl (lst):
return max (lst, default='aflUealdyzcl’z', key=lambda v: lst.
—count (v))

lst = [1, 3, 3, 2, 1, 1, 2]
r = topl (lst)
print (f' {1st}aymaGscOrenaeTrelJAAd’ ZcZDARECct 84y %: {r)") # [1, 3, 3

vvvvv

-2, 1, 1, 2]aylangOr£na£Ir£IJAad ZcZDAECct’ adyz:1

/o

3.66 66 ad’ZéalazNzelJA

def max_lists(x1lst):
return max (max (xlst, key=lambda v: max(v)))

r = max_lists([1, 2, 31, [6, 7, 81, 1[4, 5])
print (r) # 8

o r

3.67 67 aLUeaixe§eeGn

def has_duplicates(lst):

return len(lst) == len(set (lst))
x = [, 1, 2, 2, 3, 2, 3, 4, 5, 6]
y = [1, 2, 3, 4, 5]
has_duplicates (x) # False
has_duplicates (y) # True
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o r

3.68 68 aLUeéalaRmeéin

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

r = reverse([l, -2, 3, 4, 1, 21])
print(r) # [2/ l/ 4/ 3/ 72/ l]

3.69 69 etocCzaeTicml audaTralU

def rang(start, stop, n):

start, stop,n = float('%.2f" % start), float('%.2f"'" % stop),int ('
—%.d" % n)
step = (stop-start)/n
lst = [start]
while n > 0:
start,n = start+step,n-1

lst.append(round((start), 2))
return 1st

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

L)

r A4

3.70 70 zeNLzeiaaziiaLEczD

def bif by(lst, f):
return [ [x for x in 1lst if f(x)],[x for x in 1lst if not f (x)]]

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

V4 ’ 4

3.71 71 mapaddcOraRSéGRe£RcoU

#3d’ Z&ZR3LUS£RcSUAG jeTraATmap (function, iterabel, iterable2)
1st1=[1,2,3,4,5,6]

1st2=[3,4,5,6,3,2]

list (map (lambda x,y:xxy+1,1stl,1st2))

### [4, 9, 16, 25, 16, 13]
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def max_pairs(dic):

if len(dic) == 0:
return dic
max_val = max (map (lambda v: v[1l], dic.items()))
return [item for item in dic.items () if item[1l] == max_val]
r = max_pairs({'a': -10, 'b': 5, 'c¢': 3, 'd': 5})

print(x) # [('b', 5), ('d', 5)]

3.73 73 aRLazuayd aytamUaEy

def merge_dict (dicl, dic2):
return {+xdicl, *+dic2} # python3.
53R0OxTreNAcZDEVAeaNEzEcdAE6dcOrARLAZ(15mUSE Y

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

A4
L]

3.74 74 topnamUaEy

from heapq import nlargest
# S£TEZASMUSEVAAL ' Mndytael JA&d’ §4A1 jAFrZ42TcZDETS

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

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

3.75 75 aijCajmerm

from collections import Counter

# achesSsdyd’ dyiimUcriedyseYraRe,
CZyARNEMUzME1 jCAZRE M1 JNCOACHriijLZE254VZ4RYE jmerm
def anagram(strl, str2):

return Counter (strl) == Counter(str2)

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

anagram('eleven+two', 'twelve+t+one') # True_,
weflaVrayASrZcedaslcZDARYE /merm
anagram('eleven', 'twelve') # False

o

3.76 76 éAze;SaytaRLaziamUaEy

(1) dyd cgmaRLAazimUaE e UzesT
e£Z2 Y iayAeLiicZDimUAEyARLAZGAEZaesT

dicl = {'x': 1, 'y': 2}
dic2 = {'y': 3, 'z': 4}
mergedl = {xxdicl, =*=*dic2} # {('x': 1,

T

y': 3, 'z': 4}

i£6eTzmerged[AAY x4AZ]=10iijNdicliymcZDxaAijs ymaR YiijNme rge dae YiéGme Urc T§2LRcZDiy A
B Y{iijNChainMapamt iymiRNiijNasCAAEEECIAL.Z42 747 B4y Adytadzcrse£7477 :mUAEy ¢ ZDALU

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

I 4 A4 \4 V4

3.77 77 aS;aRmaECczDeRRénYaRrerzaeAg

from collections import namedtuple

Point = namedtuple('Point', ['x', 'yv', 'z'l) #

3862471’ ARmAmMUEy2Point cZDAECceUT 1 jNEMUebt dSdeAJael L x,y, z

lst = [Point (1.5, 2, 3.0), Point(-0.3, -1.0, 2.1), Point (1.3, 2.8, -
—2.5) ]

print (1st[0].y — 1st[1l].y)

~

4;£cTIaS;ARmAECzDAEZaGrelécZDizéciAdR Pz A g Zt 48 iijNAFd AEGad’ DeRE:AVE.¢Z iyt amCiyt:

v O

3.78 78 aeauaeldnaeLjzeal

difcTlsamplext @ibiijNaeCiyNi; NamRiz01004yteitelIiijmeZR 21l 7k 2d010451aAC

from random import randint, sample

1st = [randint (0,50) for _ in range (100)]

print (lst[:51)# [38, 19, 11, 3, 6]

1st_sample = sample(lst, 10)

print (lst_sample) # [33, 40, 35, 49, 24, 15, 48, 29, 37, 24]
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3.79 79 éGmeet' UeTiem06ZE

aj £<;Tl shuffl engzeIééGlaet UaeTrael(’SéZEuJNaAlja(,Uae§laeDR‘ ‘shuffle‘‘ e Y FarzIstaF$alJ¥(in
place)aet’ U(;L’N iij NeLCgIJAalYaClgl’zeUt’

from random import shuffle

1st = [randint (0,50) for _ in range (100)]
shuffle(lst)

print (1st[:5]) # [50, 3, 48, 1, 26]

3.80 80 10aytaiGaNAaLEayCcZDaiRaeaGeCz

randomzladiUiymeZDuni form (a, b) ¢T§=LR[a,b)AEE¢ZDiy AdytéZR 2l 7 TiijNaeCiayNeT§ 2 LR

from random import uniform

In [1]: [(uniform(0,10),uniform(0,10)) for _ in range (10)]
Ooutl[l]:
[(9.244361194237328, 7.684326645514235),

[e¢]

.129267671737324, 9.988395854203773),
.505278771040661, 2.8650440524834107),
.84320100484284, 1.7687190176304601),
.095385729409376, 2.377133802224657),
.522913365698605, 3.2395995841267844),
.827829601859406, 3.9298809217233766),
.4749644859469302, 8.038753079253127),
.005430657826324, 7.58011186920019),

.700789540392917, 1.2217577293254112) ]

0 W F 00 0 o W W

’ v A4 LAY

3.81 81 10ayténYaeUraLEayCcZDaiReaGeCz

randomeel’acﬁiﬁéyngIv)gau ss (u, sigma) gT§wL§ﬁiG§Aij ayzu,
acaGaGEauoayzmgmagZDzezaeu§enYeeUraLanCgZDaA1J 11JNa@CayNgT§acLR1anlazNgzt aIReeaGngi’ijN(
2#x-1)2zaelisalGaAijiyz0iijNeaGaGEAtsayz1 ¢ZDén Y 2 Ural EayCiijZ

from random import gauss

x = range (10)

y = [2xxi+l+gauss(0,1) for xi in x]
points = list(zip(x,Vy))

### 104y24ZNczt’ ¢CZiijZ

[(0, -0.86789025305992),
4.738439437453464),
5.190278040856102),
8.05270893133576),
9.979481700775292),

4

W N
~

(1
(
(
(

4

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

(5, 11.960781766216384),
(6, 13.025427054303737),
(7, 14.02384035204836),
(8, 15.33755823101161),
(9, 17.565074449028497) ]

3.82 82 chainénYaTLayseATad' ZaytaozaZiarzesa

chaindG;eTiiyse ATaaSNbiijNaEijéa; AEEmY @ TLcOGaRN 2 UGAEZas T Zt aE4iij Y éZEaAC

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

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

o BN O O W

3.83 83 =SmijlJaGjeTrarzesa

In [31]: def f£():
print ("i\'m f")

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

In [33]: [£,9]1[110)
i'm g

v/ v v v %

81.787758G; = TrafzesacZDlistiijNeizembeCsee At CeTicZDindexiijNe Uz, £c2§4y AetCeTIaAC
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V4 V4

3.84 84 cT§eLReAEazRazRalLU

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

vvvvv

chniayL aytaRCa Trayzet §eUtiijNealed 74z0¢hiiay AdjtaRCa TraijAagNEASaGRiijNezLemcal iciinaz)
3.85 85 aGjaeTrcZDazTcszaRCeaeTrajEcTla¢ NamR

pythonizT¢szaRCee THiijZ:;me; 64R Cee THiijNAEs¢ T6amUARCae TiijNéz Y e6d aRCa TriijNARFAR Y i jmc; 62

def f (a, *b,c=10, x+d) :
print (f'a: , b , C: ,d: ")

é:Ye6d’ aRCw i “c*“iymeC laanRraRYaE§eTé’aanRCceIf‘ ‘d““aRO.
erCeTif:

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

ARFARY ijmc;6aRCa TibasdaRCAROEA egcaedRayzaEngD(
5) 2 ANCARUa; Uz Vesd akij10; decregtadRay7amUAEy.

éElaeﬁaéféngf :

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

a=liijaaEseUtiadise Y faEs¢ ToamUaR CaTiiijNb,déC = llthijaa AijiijNcecniijaabe 1 2iijNe ANéidéz Y e6d
esleDRegCar§aRCeTra, eUCaRFHZEE (1) ,4Z§aRFZEE (a=1)
aEGaR ez A gl Tennay AcimeZt 48;i1jNaz70664;£¢ Tif(a=1)aACaeCadllee Adijzaltd;£¢TIE (a=1) iijNEL;

def f (*,a, *b):
print (f'a: , b ")

emd 2 Utf(1)erCoThiijNarEdijZeLséTZiijZTypeError: £() takes 0
positional arguments but 1 was given
aR1C|f (a=1) zLmeC;OK.
eit @ YOSl mélécZD 4R SeN&id; e TliijNasCaRY dyzaR1eCiiijaabsaBs¢ ToamUAR Ce THiijNéC iz LaeCi

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

a KEYWORD_ONLY

b VAR_KEYWORD

3.84. 84 cT§=LReéAEazRazRalLU 37
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ARi¢IINALIRCaTra¢ZD¢s7adNiEyZKEYWORD_ONLYiijNiz§arse YiazEazE4y7aEsé T6amUARCaTraA(

4B YfiijNaeCadlIfa6ZazL iy 7iijZ

def f (a, *b):
print (f'a: ,b: ")

2 §8cITNAR Cae Tics2adNiijZ

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

print (name, val.kind)

a POSITIONAL_OR_KEYWORD
b VAR_POSITIONAL

dRfazécIINALIARCaTrazUcaRfizéx Yiiime;6aRCa Triz§aR iz YiaEsé T6imUaRCa TraAC

7 r N 7

3.86 86 ajec¢Tislicearzesa

¢T§2l RaEsiz0eZNcsTeZDazRal UcakeliijZ

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

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

out [3]: [4, 2]

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

iEmcT§2l RayAaytazRALUIjZ

In [5]: from random import randint

: cake2 = [randint(l 100) for __in range(lOO)]

oooooooo

:d = cake2[1:10:2]

Out[e6]: [75, 33, 63, 93, 15]

aj agIJ NllemLSazna i £<;TlaRNayAgglaLGze§T11]NaLEaLnaLGa1JAayd ayleZNg§Tcakel cake?.
aRO=18aRS¢Ore Zc smal GaesTedAs Y 7 c 2RAEViijNARLeN£a6Ca0zaL GoZt Ad ZgZDaozaZlarzesaaAC

éCeizLiijNayzazAazLaymel LefZcsmil GesTarAeCEay 24y Adytarzesa

aS¢iij§arOx YiarselJL d7Esliced

46771 slicearzesaedAiyzc6 AsmTiijNaeCab LayjEéiccZDAL GasTa6Z4zL @l RsliceafzesaiijZ

perfect_cake_slice_way = slice(1l,10,2)
#50z81.Gcakel
cakel_slice = cakel[perfect_cake_slice_way]

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

cake2_slice = cake2[perfect_cake_slice_way]

In [11]: cakel_slice
out[11]: [4, 2]

In [12]: cake2 slice
Out[12]: [75, 33, 63, 93, 15]

ayOiytéiccZDezSedlayAeGr aAC

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

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

66Scz A £¢TIARNEY AL Gl GeZDa Smi 1TaR i £¢ Tislicearzesaet 4G Zei&iijNad me TicZDARNz Uties
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CHAPTER 4

azNaAAPythonamUcreajsaSNaemtalZ

amUcticiySeUdel AzymallfiijNamUcheayscZDad DeRE#Z§ 2 Y felJAdyyegAcZDaSmi JaACel ik

4.1 1 aRmejnamUcneays

st="python"

#aelzaesT1

"', join (reversed(st))
#aeUzaesT2

st[::-1]

4.2 2 amUcneaysalGel GaSma;lJ

amUcneay3aLlGel’ GeSma | ITAA
In [1]:[str("Jjava"[i%3«4:
—~15)1]
ouTf[1l]:['1l",

12|,

'jJava',

l4',

'python',

'java',

l7|,

l8l,

'jJava',

'python',

TaATaeS&xL’ ;e2femé3el05¢cZDaAmeT T
]+"python"[1%5%6:] or i) for 1 in range (1,

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

11,
'jJava',
13",
'14"']

4.3 3 joinayseATamUcneays

In [4]: mystr = ['1",

'2V,

'Java',

g,

'eython',

'java',

"7,

g,

'java',

'python',

11,

'java',

13",

'14']
In [5]: ','.join(mystr) #cTIéAUSRGE£d=0OSEMUcriedy s
Out[5]: '1,2,java,4,python, java, 7,8, java,python, 11, java,13,14"

v v

4.4 4 amUcneayscZDamUeLCéTEaze

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

str_byte_len('i love python') # lS(éyiélﬁéLC)
str_byte_len ('amUctie') # 6 (dy13mUerC)

az&iyNae YiemcaLZéCIALE

import re

4.5 5 ®§éxl ¢ cnnayAaytaNzeéEmays
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s = '1 love python very much'
pat = 'python'

r = re.search(pat, s)

print (r.span()) #(7,13)

4.6 6 ®§ézel ¢eLAxlJL1¢ZDct ¢aijT

s = '488EYIJcIJAz MATRAVCEISAtdcAN]dymameénYEy L’ 1cRm'
pat = '1'
r = re.finditer (pat, s)
for i in r:
print (i)

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

4.7 7\d aNzéEmaTiamU[0-9]

v/ v

findalleL  AGZaEICl4 me;6¢ZDal A=l ANZEEm

s = 'ayAadE$20eaNazécaAefReaNaUdéUt’ 13.59s"

pat = r'\d+" #,

wtegled’ Z4NZEEmaeTrEmMU (\déalcd’ ZeTrémUcZDEAZcTIsmUcrie) laeriaelU4d’ Zeria
r = re.findall (pat, s)

print (r)

# ['20', '13', '59"]

4.8 8 aNzéEmaetocCzeTraSNaTtr = Tr

Raled 73 miy AdytimUcticiNzeEmO= L U1 2ia

s = 'ayAaEs$20eaNazdcaAefReaNaUiéUt’ 13.59s"

pat = r'\d+\.?\d+' # ?ealcd’ ZaNZEEmMATrReTrcCZ (\.

<) OerigaelUlaeriaii jNe£ZcOmMAF Zes Tl JL’ 57247 Rbugii jNEymeC | ANZSEMAL &y 24 [ma
r = re.findall (pat, s)

print (r)

# ['20', '13.59']

# @Zt’38|clDAFesTiijz
pat = r'\d+\.\d+|\d+' # A/BiijNANZSEmMASd’ sét’ExL’MANZEEMB

4.6. 6 ®@§6xL ¢l AzlJL1¢ZDct' ¢aijT 42
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4.9 9 raNzéEmamUcneayscZDaijAad’t

s = 'This module provides regular expression matching operations,
—~similar to those found in Perl'’

pat = r'~lemrt]' # aSéal’;dzéimUcriee,m, relUtdijAAGNcZDimMUcried s

r = re.findall (pat, s)

print (r)
# [],
waz3dyzamUcriedyyScZDai jJAAd  t /@Y rémUcrie ' T 11 jNE/MATTlemrt SNZEEMeNCAZt ' FET 1 jNaL’ A
IN [11]: s2 = 'email for me is guozhennianhua@l63.com'
re.findall ('"[emrt].*",s2)# SNZEéEmdzée, m, r,
td1JAEGNcZDEMUcriedy$ii JNAROET Y Fad” Z&y/ 1472 zeDRAMUcTie
Out[1l1l]: ['email for me is guozhennianhua@l63.com']
o - v 0 , W 0 WV 4 o 4

4.10 10 re.l aLjcTead’'garRaEZ
s = 'That'
pat = r't’
r = re.findall (pat,s,re.I)
In [22]: T
out[22]: ['T', '"t']
4.11 11 cREegccompilecZDajlJdc¢TI

deCadllee AAAZA; Lad ZatiadNZéEmiijNaRfz8AELcijUrS ANz EmiaysiijZ
import re
pat = re.compile ('\W+') # \W SNZérmdjmaeYreTrimUsSNimUzracZDimUcrie
has_special_chars = pat.search('ed#2Cedc"')
if has_special_chars:

print (f'str contains special characters:{has_special_chars.
—group(0)}")
###S; SAGZcz82dI:
# str contains special characters:#
### SPmariad;fcTlpatamcdlici jUerSariesa 4AZANZEEm
again_pattern = pat.findall ('guozhennianhual@l63.com')
if '@' in again_pattern:

print ('possibly it is an email')
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4.12 12 a;£cTi()enTeOuanTermiijNaymaCsajecl zaeaij

dj£cTl () =mTeOn

s = 'This module provides regular expression matching operations,,
—~similar to those found in Perl'

pat = r'\s([a-zA-2]+)"

r = re.findall (pat, s)

print (r) #['module', 'provides', 'regular', 'expression', 'matching

"in', 'Perl']

', 'operations', 'similar', 'to', 'those', 'found',

cl) NaLraeRRaRUal’[éflaylaeIJ laNEaangflflayAaylalTéquJNa‘ £§Tl ?

ealed’ ZaL’leIcalUgn@angOrannaaeLU1aenaquNa‘EaeYraeld alUgn@e;EYaeIJ Lealed zet ta£Cal Uslder 1a£C3

s = 'This module provides regular expression matching operations,,
—~similar to those found in Perl'

pat = r'\s?([a-zA-Z]+)"

r = re.findall (pat, s)

print(r) #['This', 'module', 'provides', 'regular', 'expression'

—'matching', 'operations', 'similar', 'to', 'those', 'found', 'in',

- 'Perl']

4.13 13 splitaLEaLsamTerm

di£cTlaz8aybeUzes TALEAL SamTermiyme Yic6A=t A¢ZDiijNizBizBe YiayzazEeijTed 72aACALEAL $4

s = 'This module provides regular expression matching operations,,
—~similar to those found in Perl'’

pat = r'\s+'

r = re.split (pat,s)

print(r) # ['This', 'module', 'provides', 'regular', 'expression'
— 'matching', 'operations', 'similar', 'to', 'those', 'found', 'in'
- 'Perl']

### GYESICefZaREeFI&ZSARIcIt @084 £cTlstréG1ayeciDsplitdG el iz

s.split (" ') #4; £QTlgl’z&a1jéiEeZT

###_

d[EeYrii jNarz4206802d1 jerieeZt ' 4£44d MelCcZDaeCEAE L1 jNsplitaeUdeC 2
s = 'This,,, module ; \t provides| | regular ; '

words = re.split ('[,\s; |]+',s)

S H#SEZedGELFETEG221811 jNeIJAGROE1 j2eI L’ A4y el Z5mUcriedys

words = [1i for 1 in words if len (i) >0]

07711 JNSR2e
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v r
"V O mm rr

4.14 14 matchazOamUcneaysaijAagNajmcj0aNzéEm

esizDRmat ch,searcheml ¢ZDiymaRNiijZ
1) matchaG;=T¥

import re

### match

mystr = 'This'

pat = re.compile('hi')

pat.match (mystr) # None

pat.match (mystr, 1) # &z04 Mc;614d’ D41 JAZGNANZEEM
Out[90]: <re.Match object; span=(1, 3), match='hi'>

2) searchaGj=T¥
searche YiazOamUchieayscZDizze DR mc; 63ijAdgNaNzéEm

In [91]: mystr = 'This'
: pat = re.compile('hi')
...: pat.search (mystr)
Out[91]: <re.Match object; span=(1, 3), match='hi'>

4.15 15 eZfxméaNzéEmcZDamRays

subdGeTrasdcOrarzaNzeEmmR ij5cZD a7 emé

content="hello 12345, hello 456321"
pat=re.compile (r'\d+') #cecAxlfsmccZDéCIALE
m=pat.sub ("666", content)

print (m) # hello 666, hello 666

4.16 16 ettacCeenTeOu

(.*)ealcd ZemTeOuizze DRAd ZaytamUcticiijNaF; aReCiad Z¢ZDAaNzéEmamUciie

content="'<h>ddedadsad</h><div>graph</div>bb<div>math</div>cc'
pat=re.compile (r"<div> (.«*)</div>") #et’ 1417 teladijR
m=pat.findall (content)

print (m) #4NZEEMczSadIJidyziijsZ ['graph</div>bb<div>math']
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PythonarRi¢; NamR, Release 1.2.378

4.17 17 éidettacCaenTeOu

azEetzakaayAajtéUsaRG( 2)iijNa; UsLiczSedlJaoNAEliymaRNiijNe£Zae Y féider ta£ CaNzéEmiijNEA Z;

content="'<h>ddedadsad</h><div>graph</div>bb<div>math</div>cc'
pat=re.compile (r"<div> (.*?)</div>")

m=pat.findall (content)

print (m) # ['graph', 'math']

éidertaf£CemTeOuiijNegALS dise TGaAC

4.18 18 ayycTiaECamUcneaAz¢zS

aNzZéEms z zeDRAmMUCe

aNzZEEmamUcnedy$aijAAGNE Mg 6
aNzZEEmamUcnedySaymczSaelSciDa e 6
AL'mélcécZDA0SamReCmaAd’ M0xnaaAAlenadARAd’ Zaeta

AL’ méIéczDadSamReCmAd’ m0xnaalUcAEleg

AL’ méIéczDadSamReCmad’ mlenaelUad! Zaetia,

{n} AL'méIécZiDAdSAmRAGZcOYE%E n @fa

(n,} aL’'méléczDadsamReGsarsaGzcOY n ana

{n,m} aL’méicécZDadsamRaGscOtaenaaTrazNaz0 n—-m &zNéUt’
() alEczD, é1JReene:saGzciDeCialy

+ 0 ok

A4 a4l o -

4.19 19 ayycTieAZcTiamUcneaAzczS

\s A&NZ&Emcl’ zcZamUciie

\w aNZéEmEzzeDRamUxrm/2Tram0/59NalSczs

\W &SNAYRAEZ w ¢ZyARmiiiNaANzEEmizzaeDRamUerm/eTTam0/
~ayNaLSczrazead’ UczDamUcnie

\d AaNzZéEmamAe+sZaLlieTram0

\D &NzZéEmézd’ 4zEamAeszalleTrazéad’ UczZDaAi]

[0-9] AaNzEéEmayAsiy10-9582NeUt’ cZDaTramU

[a-z] &NzEEmATRAEZeNSxUGamUzrm

[A-7] AaNzéEmad’ §aEZeNsaeUGamUxrm

s L]

4.20 20 ¢cLnaRUcZ¢azeéeléateaGecy

import re
from urllib import request

#clrieZiclndRUcZ:4dZeéeléat3EE36Z

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

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

#8LExdRc;Séat, cadadsiamcaliegle: ;41 R

pat=r'<title> (.x?)</title>"

result=re.search (pat,data)

print (result) <re.Match object; span=(1358, 1382), match='<title>
G2 A%edVAAYNITL JNE ;34T SCcSEEAS</title>">

result.group() # cZ:4ZedVA4YNiijNE;S4rScSEEAS

rr V4

4.21 21 :eL'z6GReéjhaNUayzérijasieeaijaijR(Camel)

& TremoazSimUzsiaRmel 76GRe; HAN Uy 26T ijastedijaijR

3l EedRe£GcIN

# cTidlrclZDamcalzaysesseges

# \s @NGANZérmiijZz [ \t\n\r\f\v]

# A|BiijZealcd’ 24NZErmA&ySalUBEyS

# re.sub(pattern, newchar, string):
#.
wsubstituedzdaeZfiijNcTInewcharimUcrieaZfdzedyOpatterndNZEEmeZDimUcrieal|” AeIJL” .

—

# title(): &;naNU&yZ4d’ JAEZiijN4: NEmMRIiFZ
# 'Hello world'.title() # 'Hello World'

# print (re.sub(r"\s/_|", "", "He 1lo_worl\td"))
s = re.sub(x" (\s|[_|—-)+", " ",

'some_database_field name').title() .replace("™ ", "")
#czSaedIJiijZ SomeDatabaseFieldName

#I_l
AERFEzEcIINALIemd’ 2UlicZDerindyAdy14mUcriedyZ4d’ §AEZ11 jNéTJAéeAé | RANUAY Z4FRAEZ
s = s[0].lower()+s[l:] # @IJAczLczSaedIJ

®Tt cREdz&4yEALEedRa; UsLiaeCayNazicaAiijZ

import re

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

# @L’ ZéGRe [ idNU

(continues on next page)

o
e
o
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(continued from previous page)

def batch_camel (slist):
return [camel(s) for s in slist]

®tNefT¢zS=dlliijZ

s = batch_camel (['student_id', 'student\tname', 'student-add'])
print (s)

# czSaedIJ

['studentId', 'studentName', 'studentAdd']

4.22 22 afEcaAadL aEiecéAxgé

arEgaAé’l(’SL’ é’lEleq:AaasCu]Z 1 )e@AaasCarEgaAayz6aLr20a |
2)arEgaAaRlaNEaRﬁéNsanGaanerlaSN&IralU

pat = re.compile(r'\w{6,20}") #

—

wefiaYréTiZerrcZDii jNAZAEYVZ \wéAZEEmMcrieANZEFMcZDaeY FamUxmi i jNa T SmUSSNE

# djf£cTleIdAclsciDalUzesTiijZ\da—zA~
Zezaells  ArECAASR}ANESRNENsaUGCimUzrma SNaeTramU
pat = re.compile(r'[\da-zA-7]{6,20}")

PNALSCZ£11 -

AL ¢TlelJA#£i6Zr ¢ZDfullmat chaeUzesTiijNa§sclINe YiaRee Tt dytamUcticiyiéCiANZEEmiijZ

pat.fullmatch('qgazl12') # e£T4Zd None, éT£4ZedrRdz06
pat.fullmatch('gazl2wsxedcrfvtgb67890942234343434"') # None
L EéT£4Zedd’ §a2022

pat.fullmatch('gaz_231") # None &RnaIJL’dyNALScZf
pat.fullmatch ('nOpasswORd")

Out[4]: <re.Match object; span=(0, 10), match='nOpasswORd'>

—

%
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CHAPTER 5

v

ayLaAAPythonaeUGaziaSNaeUézlJ§

PythoneUGiziI0zSmi; il iRE2 UGizieizAEZ SmiIJiijNeOtaR U UGiziaROc i A4 RmiijNA£5a
Pythonanean §gﬁ5éLC11]NgTééalgd’ zad gane&IJ §¢ZDcalendar,

7 2

dat eaelaaIUllj NeARaeyRef,GaeyqaLreqlgd’ 7eUhéUr alzaze@Zt angZDaalaaIUuﬂdat etime,
t 1meze1@alU111Na3NL’ cEgemd éAze; SasTAijAGAC

iy AdBSeAzczSellAayycTicZD2 4iytaEsizO= UGiziaSN2 UtéUt 4d DeREziadiUcZDi; NamRaAC

import os
file_ext = os.path.splitext ('./data/py/test.py")

front,ext = file_ext
In [5]: front
Out [5]: './data/py/test'

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

5.2 2 2UGazierzaeSma;lJ

import os
# 8L742220G5z14d" 2

def mkdir (path) :

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

isexists = os.path.exists (path)
if not isexists:
os.mkdir (path)
# erzaRUx=UGEzUidfa®Ar

def openfile(filename) :
f = open(filename)
fllist = f.read()
f.close()
return fllist # e£T74Zderz3RUSEE&6Z

5.3 3 2UGaz(aEZ=SwijlJ

# SEZ3ESxUGEzUEfaxAr

# examplel

#

SWAEZ3EET1 jNdeCadl JalUGazismYaTT1 11 jNaL.ZaeyEcl’ 24EEA6Z4ROSFZ4EST 1 FNE ymd
f = open(r"./data/test.txt", "w", encoding="utf-8")

print (f.write ("etNerTeUGAzGARZARE"))

f.close

# exampleZ

#

adFZ3EST1 jNeUGEZ(15MYATTI 1 JNELZATTIaUGE2U4EES6Z4R0OSE | SES4EZAEST 1 FN&]
f = open(r"./data/test.txt", "a", encoding="utf-8")

print (f.write ("etNerTeUGAzGARZAEE"))

f.close

# example3
# with3dEséTésmUcszcz841 j26G14E18EséUmaliGaz1iaSN&d’ DeRE&T FCAYY
with open(r"./data/test.txt", "w") as f:

f.write("hello world!"™)

mY3I1J181L24.

mImY3TTI41L:

o~
I 4

5.4 4 eura¢DaymcZDa2UGaziaRe

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

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

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

In [13]: ifile
Out[13]: 'test.py'

v

5.5 5 ®L'zé GRaLoeTzeeGazi1aROCijA

276 GRi£62 Tz UGaziiaROcijA

@lJiid; NamRi; £cTIPythoncZDo s 2iadlUaSN argpar se#ladiUiijNarEaGs4;1J¢Z64; Twork_di riajNa
6AZe£Geelltid; NamRiijNad 3a6GarEdijZad geeCayEeéZargparseeladiUcZDiyzee A¢TlesTAAC

afijaEgeladiv

import argparse
import os

46Za71eDZ21TaRCaTY

def get_parser() :
parser = argparse.ArgumentParser (
description='40&4;IJ¢z04; TaymeUGa24R0Oc1 JAARMAL 62Tz ")
parser.add_argument ('work_dir', metavar='WORK_DIR', type=str,
—nargs=1,
help="'4£62T2a4R0Oci jAARMCZD2UGEZGCZ64T")
parser.add_argument ('old_ext', metavar='OLD_EXT',
type=str, nargs=1, help='a08xI&cZDaROcijA")
parser.add_argument ('new_ext', metavar='NEW_EXT',
type=str, nargs=1, help='aUrcZDAROcijA")
return parser

4RO¢ijAdRmel 26 GRi£6xT7

def batch_rename (work_dir, old_ext, new_ext):
mmn

&1 jAEASE SAL'McZE4 [ Tii jNEOSels4ROci jJASFRmi 1 jNeUrcZDARO¢i JAAFmMAROI 1 N
for filename in os.listdir (work_dir):
# e00dRU&; UsL7alG4z14R0Oci FA
split_file = os.path.splitext (filename)
file_ext = split_file[1]
# 3624 ;mM3ROci jJASFRmEvZ201d_ext c¢ZDaeUGAz(

if old_ext == file_ext:
# d£62TZ3RO2UGEz(cZDa6N2Tt " SFACT T
newfile = split_file[0] + new_ext

# 36dcOréCmas | 4rmeSma [ IJ
os.rename (
os.path.join(work_dir, filename),

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

os.path.join(work_dir, newfile)
)
print("ééN&LRéélééiéﬁl")
print (os.listdir (work_dir))

a6d¢OrMain

def main () :

o

maindG;aelf

o

# 3S;dzd’ eaNERCaTr

parser = get_parser|()

args = vars (parser.parse_args())

# 42085 ;4zd’ eaNARCeTrayma: TeriaédéadRaGZ4RCaT Y

work_dir = args['work_ dir'][0]

old_ext = args['old ext'][0]

if old _ext[0] != ".'":
old _ext = '".' + old_ext

new_ext = args['new_ext'][0]

if new_ext[0] != ".':
new_ext = '.' + new_ext

batch_rename (work_dir, old_ext, new_ext)

V4

5.6 6 xlseL'zéGRejnaméeLRxlIsx

import os

def xls_to_xlsx(work_dir):

mmn

—

&1 jAEASE [ SAL'Mc L84 Tii jNEOSel84ROci JASFmI 1 jNaeUrcZDARO¢ci JASFMAROT 1 N

mmn

old_ext, new_ext = '".xls', '".xlsx'
for filename in os.listdir (work_dir):
# eOuaRU&; UaLreUGaz1i4ROc1 FA
split_file = os.path.splitext (filename)
file_ext = split_file[1l]
# 3624 ;m3ROci jAAFmaEyZ0l1d_ext ¢ZDaUGAz

if old_ext == file_ext:
# df£62TZ3R02UG4zcZDES6N2Tt ’ SRACTT
newfile = split_file[0] + new_ext

# 36dcOTréCmMaS | AFmeSmE [ IJ
os.rename (
os.path.join(work_dir, filename),

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

os.path.join(work_dir, newfile)
)
print("ééN&LRéélééiééI")
print (os.listdir (work_dir))

xls_to_xlsx('./data')

# e:S58GZczSedIJiijz

# ['cut_words.csv', 'email_ list.xlsx', 'email test.docx', 'email_
—~test. jpg', 'email test.xlsx', 'geo_data.png', 'geo_data.xlsx',
'iotest.txt', 'pyside2.md', 'PySimpleGUI-4.7.l-py3-none-any.whl',
~'test.txt', 'test_excel.xlsx', 'ziptest', 'ziptest.zip']

A4 ’ VA v v \ 4
m 77 um mm by

5.7 7 aoZaLuaeUGazuaymaRNeagN

efTe; Ciyd ayte UGHzGalliastizZeaNaEEAGz: ymaR NiijNe£ TaZde£Z4772aNc¢ZDc¢ijUaR biijNeaNAR i
467471 ¢28e6a2 UGizlieaNa TicZDaG 2 TF

# czSebaxlGaziidy et
def statLlLineCnt (statfile):

print ('eUC4zARMT1ijZ" +statfile)

cnt = 0

with open(statfile, encoding='utf-8'"') as f:
while f.readline():

cnt += 1

return cnt

¢2§e6a2UGHz1jmaRNEZNAd DeZDamRAG | 2 THiijZ

# moreéalcd’ 24RriaIJL’ eZt’ dd’ ZéaNaeTrcZDaelGa z
def diff (more, cnt, less):
difflist = []
with open(less, encoding='utf-8') as 1:
with open (more, encoding='utf-8') as m:
lines = l.readlines()
for i, line in enumerate (lines):
if line.strip() != m.readline() .strip():
difflist.append(i)
if cnt - 1 > 1:
difflist.extend(range(i + 1, cnt))
return [no+l for no in difflist]

iyzaG = THiijZ
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# e£T&ZdcZDczSedIJeaNaRG4z0141 jJAAGN
# listeéealcd’2fileAdSNfileB&ymaRNcZDeaNcZDei FUARY

def file diff line_nos(fileA, fileB):
try:
cntA statLineCnt (fileh)
cntB statLineCnt (fileB)
if cntA > cntB:
return diff (fileA, cntA, fileB)
return diff(fileB, cntB, fileA)

except Exception as e:
print (e)

eiTe; Cayd ajteUGiazi AaSNBIijNeN£cZyarze, CosmeZDa UGizia0zerTe; CiijNe£ Gezd eaNaROCZI
&ZCallteACeZS2§Rijte UGizizelJAGROARRC; 21IL ¢ ZDad ZeaNcl 72aNcml ¢ ze 5k CEAES
difcTifile _diff_line_nos aG=T¥ijZ

if name == ! main '

import os
print (os.getcwd())

rrr

d;NSmRiijZ

fileA = "'hello world!!!!""\
'nice to meet you')\
"yes '\
"'nol'\
"jack'"

fileB = "'hello world!!!!""\

'nice to meet you'\

r r n

yes
diff = file diff line_nos('./testdir/a.txt', './testdir/b.txt'")
print (diff) # [4, 5]

iEsi702UGizierTe; CeZDiijNasdéZE4ayLiijNal [Pythoniyme I afza7 TeladlUdi £ £11ib
, ®RRi; ZeZt Ad ZaE(4zUz4ijaijR¢ZDaUGizizZt efeczE¢ZDaiTe; CiijNad ga61aRfARCeACiijZ
https://docs.python.org/3/library/difflib.html ?highlight=difflib#module-difflib

V4 r rr V4 s

5.8 8 @0uaRU=NGa6ZaR0cijAaRmcZDa2UGazi

import os

def find_file(work_dir,extension="]Jpg'):
1lst = []

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

for filename in os.listdir (work_dir):
print (filename)
splits = os.path.splitext (filename)
ext = splits[l] # @NfdLrelL’1’3ST4Fm
if ext == '.'+extension:
lst.append(filename)
return 1lst

r = find_file('."', 'md")
print (r) # e£T&4ZdalL’AxIJL’ ¢Z84 | TayNcZDmdaelUGEzZ1

5.9 12 azt¢ZDaUeéaOEazZ;,

import calendar

from datetime import date

mydate = date.today ()

year_calendar_str = calendar.calendar (2019)

print (£" {mydate.year}azszt’ czDael8a0Fa%: 1197 {year calendar str}\n")

=L SamiczSxdlliijZ
2019
January February March
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr_
—Sa Su
1 2 3 4 5 6 1 2 3 1

=2 3

7 8 9 10 11 12 13 4 5 6 7 8 910 4 5 6 7 8
=9 10
14 15 16 17 18 19 20 11 12 13 14 15 16 17 11 12 13 14 15,
—16 17
21 22 23 24 25 26 27 18 19 20 21 22 23 24 18 19 20 21 22,
23 24
28 29 30 31 25 26 27 28 25 26 27 28 29_
30 31

April May June

Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr_
—Sa Su

1 2 3 4 5 6 17 1 2 3 4 5 o
-1 2

8 9 10 11 12 13 14 6 7 8 9 10 11 12 3 4 5 o6 7
=8 9

15 16 17 18 19 20 21 13 14 15 16 17 18 19 10 11 12 13 14,
15 16
22 23 24 25 26 27 28 20 21 22 23 24 25 26 17 18 19 20 21,
.22 23 (continues on next page)

5.9. 12 azt¢ZDaeUsaOEazZ; 55




PythonarRi¢; NamR, Release 1.2.378

(continued from previous page)

29 30 27 28 29 30 31 24 25 26 27 28
—29 30
July August September

Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr_
—Sa Su

1 2 3 4 5 6 7 1 2 3 4 .
. 1

g8 9 10 11 12 13 14 5 6 7 8 9 10 11 2 3 4 5 6
-7 8

15 16 17 18 19 20 21 12 13 14 15 16 17 18 9 10 11 12 13,
—14 15
22 23 24 25 26 27 28 19 20 21 22 23 24 25 16 17 18 19 20,
—21 22
29 30 31 26 27 28 29 30 31 23 24 25 26 27,
—28 29

30
October November December
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr_
—Sa Su
1 2 3 4 5 6 1 2 3 .

- 1

7 8 9 10 11 12 13 4 5 6 7 8 910 2 3 4 5 6
-7 8

14 15 16 17 18 19 20 11 12 13 14 15 16 17 9 10 11 12 13,
—14 15

21 22 23 24 25 26 27 18 19 20 21 22 23 24 16 17 18 19 20,
—21 22

28 29 30 31 25 26 27 28 29 30 23 24 25 26 27,
—28 29

30 31

5.10 13 aLd’'=eUmaeYraReayzéUrazt

import calendar
from datetime import date

mydate = date.today ()
is_leap = calendar isleap (mydate.year)

//////

print leap str = "9587t’ @¥réUrazt’ " if is_leap else "

//////

[}

print (print_leap_str % mydate.year)

=L SamiczS=dlliijZ

o
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o~ o .

20194zt aymeYréUrazt’

5.11 14 alJi¢ZDaeUsaOEaZ;

import calendar
from datetime import date

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

print(f"{mydate.year}éét’—{mydate.month}&lJLgZD&ﬁéééE&ZgiijZ{monthﬁ
—calendar str}\n")

xL SamiczSxdlliijZ

December 2019
Mo Tu We Th Fr Sa Su
1
2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

5.12 15 selJLzelJLaGaad’r

import calendar
from datetime import date

mydate = date.today ()

weekday, days = calendar.monthrange (mydate.year, mydate.month)
print (f' {mydate.year}azt’' —{mydate.month}
weIdgtciDennayiad’ 17 e¥rédeayAasiciDeni {weekday }ad’ 1" \n")

print (f' {mydate.year}dit’ - {mydate.month}elJLAESeIJL’ {days}ad’1’\n")

=L SamiczSxdlliijZ

2019azt’ ~12&IJLciDeniniayAad’ 1 e¥réeceayiadiciDennead’ 17

201942t’ -122IJL.aFE$eIJL’ 3144’ 1’

5.11. 14 =lJLcZDaUsaOEaZ;, 57
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5.13 16 selJLcnnayAad’r

from datetime import date

mydate = date.today ()

month_first_day = date (mydate.year, mydate.month, 1)
print (£"&;SeIJLcAREYAAA’ 1/ : {month first_day}\n")

=L SamiczS=dlliijZ

&;SeIJLcAREYAAd 17 :2019-12-01

5.14 17 aelJLaelJAaROayAad’r

from datetime import date

import calendar

mydate = date.today ()

_, days = calendar.monthrange (mydate.year, mydate.month)
month_last_day = date(mydate.year, mydate.month, days)
print (£"&;SeIJLeIJAARO&VA&d’ 17 : {month_last_day}\n")

=L SamiczSxdlliijZ

&SI LelJAARO&VAEd’ 17 :2019-12-31

T4

5.15 18 e0taRUa;SalmaeUxeUt

from datetime import date, datetime
from time import localtime

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

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

local_time = localtime ()
print (strftime ("$Y-%m-%d %H:%M:%S", local_time)) #.,

& NaNUEyZz36%Z8LGicZDaedi j&41ijR 2019-12-22 18:13:41

5.13. 16 selJLcAnayAad’r
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o

5.16 19 amUcneaUiéUtejnaeluélr

from time import strptime

# parse str time to struct time
struct_time = strptime('2019-12-22 10:10:08", "SY-%Sm—od SH:SM:%S")
print (struct_time) # struct_timecsSzadNArsaeYrtimedjymcZDayAdyicsz

# time.struct_time (tm_year=2019, tm _mon=12, tm _mday=22, tm_hour=10,
—tm min=10, tm _sec=8, tm wday=6, tm yday=356, tm isdst=-1)

o

5.17 20 aUdéUtejnamUcneaUtéUt

from time import strftime, strptime, localtime

In [2]: print (localtime()) #e&fZaYrés;SAEEcZDaeUtelt”
Out[2]: time.struct_time (tm_year=2019, tm _mon=12, tm _mday=22, tm_
~hour=18, tm_min=24, tm_sec=56, tm_wday=6, tm_yday=356, tm_isdst=0)

print (strftime ("$m—-5d-%Y %$H:%M:%S", localtime())) #
& NaNU&yZ246Z41licZDaed1 741 jR
# eflaeYrimUcriedysealcd’ Z¢lDaltiéUt’ 1172  12-22-2019 18:26:21

—
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CHAPTER 6

azZ7aAAPythonadZcz£ciN

¢TiaiRi; NamRe63Pythonad Z¢7£¢INiijNéAZi£ Uz Y S GCAAC
6.1 1 ézYeod’aRratiayzczeciN

ayAeLncZDiijNcINazRéz Y esd el geaNaR a4y Aayicz£cINiijNe£ Zayicz£¢INc g4y zayzcz£cINiijNa, D
afijaEEc7£cINeZyaEscZDaladlU threading:

import threading

threading¢ZD¢szeUzesT current_thread () e£T4Zd4;SaL mez£¢INiijZ

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

&l Aiz&iijNétNerAd7EcINaZRé2Y e6d @ YiallIMa inThe adiymel geaNaAC
t . getName () 2004, Ue£Zaytcz£ciNcZDaRmamUiijNaE Gz U4y ¢ Tle UzesTiijNget Name () 206d; U

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

azdayle£ZarZazEeYazNe/mid Z¢7£cINcZDe CNal f cS&e FEIijNAZAAy 28l icZGAL miyzeméiijNae L S
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6.2 2 alLZazzczeciN

al.7az74y Adytcz£cINiijZ

my_thread = threading.Thread()

al.Za77iy AaytaRmegiayimy_t hreadeZDez£¢INiijZ

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

a1.7477¢7£cIN¢ZDZ6¢7 D Y ASERIL 46CAYGALl 2l SiziiaAZa7Ziz AuzLiijNaAZarZiz Aizl 6 AZe£Ga

def print_i1i(i):
print ('L’ Samri: '$(1,))
my_thread = threading.Thread (target=print_i,args=(1,))

my_threadcz£ciNansczRABIAL femedEiijNi; Ee YielSizina; UeNL ayNaRSarDeNL éS6iijNARFAE s

my_thread() .start ()

eL’samri:1

eGsemd'iijNad Z¢z£cINcZyaEscZDeayaf Ce§eerEeCriijNatsczR e A z¢zS 46N TAACH B Y fiijNizEiz
208iyNelgiijNe AL ALaZ T¢TIAd Z¢7£¢INcijUciNiijNelJAe et cZDiy AdzZiayles£aAC

ayzazEeZt 48;03¢6GLIjNAAGA6ZebacsUel)za Y FamTedycZDiijNaF ¢6adfzizOcpy t honiijNe£Zayta
aijAe §3iytcz£ciNiijNeCEALit hreadsiym:

import time
from datetime import datetime
import threading

def print_time() :
for _ in range(5): # dIJl@erRayicZfcIN&jmael’ SSmMi5aria
time.sleep(0.1) # @lqaeNSaL’SSMrdL’mciDclyaEsdd’ DeREEAze:S
print ('&;SaL’mcifciNgs, &L’ Sam¥czSaelsalnélt’ 4y2: ¢s"
—% (threading.current_thread () .getName () ,datetime.today()))

threads = [threading.Thread (name="t '%$(i,),target=print_time) for_
—1 in range(3)]

6.2. 2 alZazzczeciN 61
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ARFAE[34y1c2£¢INiijZ

[t.start () for t in threads]

el SamiczSedlTaeCiyNiijNt 0,t 1,t 24yL ytcz£cINiijNedzem6e Smi; Icszcz§cZDeiCazec6Uzs TiijNe

&;SAL'mcZfciNt0, &L’ SamfczSelSalinet’ 452 :
&;SaL’'mczfciNtl, &L’ SamfczSaelsalinet’ 432 :
4;SaAL’'mcZ2EciNt2, &L’ SamfczSaelsalinélt’ 432 :
&4;SAL'mcZfcINtO, &L’ SamiczSaelSalinet’ 437 :
&;SaL’'mcZfciNtl, &L’ SamfczSaelsalinelt’ 452 :
&;SaL’'mczfciNt2, &L’ SamfczSaelsalinélt’ 432 :
4;SAL'mMcZEciNtO, aL’ SamiczSaelSalinélt’ 43 % :
&;SAL'mMcZfciNt2, &L’ SamfczSaelSalineut’ 457 :
&;SaL’'mczfciNtl, &L’ SamfczSaelsalinélt’ 432 :
4;SAL'mMcZEcINtO, &L’ SamfczSaelsalinélt’ 43 % :
&;SaL'mcifciNtl, &L’ SamfczSelSalnet’ 4v%:
&;SAL’'mcZEciNt2, &L’ SamfczSaelSalinelt’ 452 :
&;SaL’'mcZfciNt2, &L’ SamfczSaelsalinélt’ 4¥%:
&;SaL'mcz£ciNt0, eL’ SamiczSalsaliuélt 4% :
&;SAL'mcZfciNtl, &L’ SamfczSaelSalinet’ 457 :

2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12
2020-01-12

02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:
02:

27
27 :
27 :
:15.
:15.
:15.
27
27
27
27 :
27
27 :
27
27
:16.

277
27
27

277

15.
15.
15.

15.
15.
15.
16.
l6.
16.
l6.
16.

705235
705402
705687
805767
805886
806044
906200
906320
906433
006581
006766
007006
107564
107290
107741

6.4 4 ad'ZczeciNeekéad'zaRNayAayjtaRYéGR

ad Z¢7£¢INGijUciNiijNamY allizek.cad 7aRN&y AdjtaRY 6GR¢ZDEUGEC YAAC

efTaeCayNeéici; NamRiijNaLZazz¢ZD104ytcz£cINaRNe UticndiazL AE{3sAaRY éGRa:

import threading

a=2=o0
def addl () :
global a
a +=1
print (' adds a to 1:

—getName (), a))

threads = [threading.Thread (name="t
—range (10) ]
[t.start () for t in threads]

'$(1i,),target=addl)

'$ (threading.current_thread() .

for i in_

&L geaNczSadlliijZ

6.4. 4 ad'ZczeciNaLéad’zaRNayAaytaRYéGR
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t0 adds a to 1: 1
tl adds a to 1: 2
t2 adds a to 1: 3
t3 adds a to 1: 4
t4d adds a to 1: 5
t5 adds a to 1: 6
t6 adds a to 1: 7
t7 adds a to 1: 8
t8 adds a to 1: 9
t9 adds a to 1: 10

 ciSedlay AL GemeayyiijNaeiRayiczEcINeL geaNiy AenaiijNeLtacZDiAijit 41iijN2 JAGROa
aRY#y710iijNay AL GemiayyaAC
e£ReaNayE.eicazeciAmAAGAc AmiijNiy AL Giz§6CemcayyaAC
el Aiz&iijNaLSazneCayNezSessiijZe £ ZabtizéciAe Yicz£cINAGL aEIcZDaRUiij§
NOiijA
ad’Z¢z£ciNaymiijNaR1ee AsmY A1 aRN2 UtiefzaRUASNi£ 62 T7ay AajtaElaS AARY éGR¢ZD=CEAELiijNA
it ¢6aiijN2lIL 2 UtiijNe §R#7Ze CEAE{cZDetDa R eidizLiijNaZt é115aG76U66¢ Y ¢ZDeeCcOGzdns
elJid NaymiijNaeCadllcz£¢INO alllifs2 T2aaROiijNaE (i Ue §Ri7Z¢7£cINeL Ve Yigetal feZDa Yiaes
diBeYrallellia; NaymiijNa = a + 1ef£ZcimifSxTzeSmi;liijNeLset z2cZDeUtéUt ad tcSmizEiijN¢

6.5 5azccaAclmajlJeeTzaLkliijNaRnhéUoécYeeZtéldsaGzele
iR1eeAI D2 YOcZi6U66¢Y 27t 6135cZDA0§4741ijNAR1EUG6C Y 4GzcOree Y Y fiymaziéZ ¢ ZDAAC

eCsesae Trem6azScZDAEZaES e Smi; UiijNayAeLiclAce Ae AUt zeel SiziiaRfiz8eD§c§8cZDa Uhé Ut
iyziazEelaeN§e£ZayEZAEsaE 4, UiijNcs AaN U ) §6Ut 1ijNae LSiznaRIEITARe AdzGE TEA£ 62 TZaR Y &¢

import threading
import time

a =20
def addl () :
global a

tmp = a + 1

time.sleep(0.2) # &20GaUl0.2¢§Sii jNelaeNSAELSESeL ASTJAxUGEUt

a = tmp

print (' adds a to 1: '$ (threading.current_thread() .
—getName (), a))

threads = [threading.Thread(name='t2d'%(i,),target=addl) for i in
—range (10) ]
[t.start () for t in threads]

6.5. 5 azécaAcimijlJaTzaLliijNaRnéUsécYaeZtélusaGzaeie 63
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éCme Uie£R2aN#zECHATNARIEIA#) AeiiaiijNeUsec Y ¢cnNél nasNaE e Zt é1J5iijN¢zSedlTaeCiayNiijZ

t0 adds a to 1: 1
tl adds a to 1: 1
t2 adds a to 1: 1
t3 adds a to 1: 1
t4d adds a to 1: 1
t5 adds a to 1: 1
t7 adds a to 1: 1
t6 adds a to 1: 1
t8 adds a to 1: 1
t9 adds a to 1: 1

¢IINALFiijN 104yt z£cINaEISCle£ReaNaROiijNa¢ZDaAijaR¢Zy4; SizOay Adytcz£cINzL geaNeZDezS:
ayNéical EedRiijNayzizA#zLiijZaGr¢Orayt.éiccZDezS e dlliijZ
e£Ze Y ayAdyta; LellL ot e lJmikZ¢ZDi; NamRiijNaZaayzal) i€ 6 Tzaal miijN 1L 0.2¢gScZDiijScll

azdayLaellAeayjafCeZDiyL eaNiazecaAlijZ

tmp = a + 1
time.sleep(0.2)
a = tmp

# &z202000.2¢FS11 jNelaaeNSaEZ4ESeL’ AéTJAeUGeUt !

6.6 6 ataayLayAa=LLéTAiijNéACaEmazéaytaeCEAELaGzcOF

rr

¢§86AS6U66¢Y aG7c0rcZDa0§474aROiijNee A= Csif 6ad méUséc iijNiz§ esaéCeizl ad melCaAC
6AZ2£GpythoniymeRRi; ZcZDETA= 1731 1i1jN2 §Re6tizéciAdRC mTcZ£c N L geaNa UtiijNajk.c
al.ZazzijA=béTAlocka:

import threading
import time

locka = threading.Lock ()

6AZe£G locka.acquire () 203 UéTAIijNéAZe£G1ocka .
release () éGLaT éTAIIjNASCaznazNeUt ¢ZDe£Z47747ciATNARIC amToz£¢ Nl geaNaAC
a =290
def addl():

global a

try:

locka.acquire ()
tmp = a + 1
time.sleep(0.2)

2¢§S811 jNel a@NSAEZSESeL’ AéTTAxUGSUt

# ebud;UeTA

# &z0eUG0.

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

a = tmp
finally:
locka.release () # éGral:EéTA
print (' adds a to 1: '$ (threading.current_thread() .

—getName () ,a))

threads = [threading.Thread (name='t2d'%(1i,),target=addl) for i in
—range (10) ]
[t.start () for t in threads]

&L geaNczSedaeCiyNiijZ

t0 adds a to 1: 1
tl adds a to 1: 2
t2 adds a to 1: 3
t3 adds a to 1: 4
t4d adds a to 1: 5
t5 adds a to 1: 6
t6 adds a to 1: 7
t7 adds a to 1: 8
t8 adds a to 1: 9
t9 adds a to 1: 10

iy AetiemiayyiijNaEGa6de£ZaniczRe YiamTc7£cINéaza7Rel geaNizEiijNarselIni; NamRe ANl AiijN:
cINaZRiymaRIe L iy A=E LETAINEAZ G try . . . finallye£YeCcasifiiymiRScTsxmzéTAZAC
@sleDRE; £cTIAZ4RLiijNEA £ AEmemzE TAI N Yiel Siziallla; £cTIad Zez£cINAijAaRSe UGiélJAce A
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CHAPTER 7/

azTaAAPythonayjlLadgalrazi

Python:iymcZDayL ad’ gall aZIaNE=NiiijZe cmaz & a2 1iijNe TselRaz TiijNecEes ra 2 TiijNALL ¢ Tiae
itertools®RRi;Zefmiz¢aZl¢ZyaEscZDaSmi;1JaACemd éCIALE=TA; TelJL @ DR2e AlcZD4; NamRAEse

7.1 1 afzeel’ ¢ chnnaenaaGzcOrijmciod

def search_n(s, ¢, n):
size = 0
for i, x in enumerate(s):
if x == c:
size += 1
if size == n:
return i
return -1

print (search_n("fdasadfadf", "a", 3))# czSaedIJdyz7ii iNamccad
print (search_n("fdasadfadf", "a", 30))# czSedIlJiyZ-1371ijNamccad

r o

7.2 2 2RaescéCeasSaTralLUalmnéaz

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

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

a, b =D>b, a+ Db

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

7.3 3 ®L¢aGzeLlA=lJLéGmadmaECcta

from collections import Counter

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

find_all duplicates([1l, 2, 2, 3, 3, 31) # [2,3]

7.4 4 éATaRLc2§e6azenazeTF

o

CounterafzesaéUt ARFiz84AZx Tramee£Rc6U

from collections import Counter

a = ['apple', 'orange', 'computer', 'orange']
b = ['computer', 'orange']
ca = Counter (a)

cb = Counter (b)
#CounterdrzesadéUt’ dRFGZE8AZeTrEMee£RcEU
ca + cb # Counter({'orange': 3, 'computer': 2, 'apple': 1})

# efZayAaméat [ esa1i jNESAcOrad’ 24y141Ueal dRESECCt  dciDdyieTrczSeba

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

return
mapc = map (Counter, c)
s = Counter ([])

for ic in mapc: # ic @YrdyAdjiCounterdrzésa
s += 1ic
return s

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

#Counter ({'orange': 3, 'computer': 3, 'apple': 1, 'abc': 1, 'face':_
—1})
sumc(a, b, ['abc'], ['face', 'computer'])

7.5 5 groupbyamTamUaeo6talEczD

ad'T erTesa; TiijZ

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

eNL¢Egad T =i TimUz6tweat he ral. E¢zDasGa AziijZ

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

& SaG7czSedlIcIINAGiijNALEczDAd set iijAaO§aZiijZaL EczDAL magEéazeNL cEgaL EczDamU a6t

cloud
sunny
cloud

i£6eT7izCcAATZ

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

print (k)
for i in items:
print (i)

&, SaG7czS=dlliijZ

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

7.6 6 itemgetteraSNkeyaGjaeTF

@sleDRALisorta8SNgroupbyaeLl AcTicZDkevaG;«TrijNéZd #7E1 ambdaidEZaesTad UiijNe£Y e l)]
$ ¢li¢ i ] $ ]
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a = [{'date': '2019-12-15', 'weather': 'cloud'},
{'date': '2019-12-13', 'weather': 'sunny'},
{'date': '2019-12-14"', 'weather': 'cloud'}]

from operator import itemgetter
from itertools import groupby

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

print (k)
for i in items:
print (i)
¢zSxdlliijZ

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

7.7 7 groupbyad’ZamUaeo6talEczD

itemgetteraYfijAijlcsziijNitemgetter ('weather ') e£TaZdiyAaytaRieiCeTicZDar724aiijN

from operator import itemgetter
from itertools import groupby

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

czSadllaeCiayNiijNi;£cTiweat he raSNdat edyd djtamUzsteOSa7R aiijN

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

esleDRe£ZiytczSedllayOayt éiéczSedl=lIL 774, 6deZymaR NiijNe£ ZijteZt ad Za Yzl SiziaCs

o A4

7.8 8 sumaGjeTre6acoUaSNeAZaRLaRNaUGAA

PythoniymcZDeAZARL¢s2aG 2 T¥sum,min,maxciinayAaylaRCaTieYiit e rablecszadNiijNayAeLn
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a = [412/511]
sum([i+1 for i in a]

) # 16

aifcTIaLUealcTs2lLR&R [1+1 for i in a]alZazzayAaytéT£azeayOaiyAeaNcZDiyt e Udalus
i£cTlaL.UealcT§eLRaijR LZaz73y AdytéTL£azeayOadyAeaN¢ZDayt @ Utal.U

eiTeCsaeCedllijicZDeTiczDaéTEa7cimACZ, 45 GergiijNAEmAL Zaz 74y Adytes ZaeatcZDiyt @ UGAL U

a = [4121511]
sum(i+1l for i in a)

# 16

emd2Uli+1 for i in a=¥f(i+l for i in a)¢ZD¢6AAEZiijNa UsliiyAaytcT§2l RAZI(g

In
ouT

[8]:(i+1 for i in a)
[8] :<generator object <genexpr> at 0x000002ACT7FFA8CEO>

¢T§el RaZlefRefmizciy AemaRRAG(y ie1d)ayAaytaECct 382626ac6UaSNEAZARLARiijNe£Z4ES

7.9 9 listaLEczD(cT§aeLRaZicLL)

from math import ceil

def divide_iter (1lst,
if n <= 0:

n) :

yield 1st
return
i, div = 0, ceil(len(lst) / n)
while i < n:
yield 1lst[i * div: (1 + 1) * div]
i +=1
list (divide_iter([1, 2, 3, 4, 51, 0))Y # [[1, 2, 3, 4, 5]]
list (divide_iter([1, 2, 3, 4, 51, 2)) # [[1, 2, 3], [4, 5]]

o

7.10 10 aLUealaEiasTaijAiijLcT§aeLRazicL LiijL

#8d7 Z85CaL0ealaSTa1 jAeLREMTESCaLUeal
a=[1,2,13,4,15,6]1,71,8, ["python", 6], 9]
def function(lst):
for 1 in 1st:
if type(i)==1list:
yield from function (i)
else:
yield i
print (list (function(a))) # [1,

2, 'oython',

6,

9]

7.9. 9 listaLEczD(cT§aeLRaZicLL)
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\4 o

7.11 11 =tNerTaGjaeTrecReaN=UGéeUt cZDecEééraZi

’

#2tNerTaG @Ttel’ JeaNaUtéUt / cZDeCESSFaZ1cd’ 24, N
import time
def timing_func (fn) :
def wrapper|() :
start=time.time ()
fn () #el’ JeaNdi jA3EEcZDfndRCaTT
stop=time.time ()
return (stop-start)
return wrapper
@timing_func
def test_list_append():
lst=[]
for i in range(0,100000) :
1st.append (i)
@timing_ func
def test_list_compre():
[i for i in range(0,100000)] #4LUealcTSelR41 R
a=test_list_append()
c=test_list_compre ()
print ("test list append time:", a)
print ("test list comprehension time:",c)
print ("append/compre:", round(a/c, 3))

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

r w

o

7.12 12 ¢z§e6aaijCayyaGzcOraenaeTraSNaUiéUt ¢ZDecEééiaZ

8EZay AaytecEéstaZliijNez§ebax §Ray14ijCay yéCmad maGrcOreNGasZaenae Tie UtiijNczRAOE¢ZDa

import time
import math

def excepter(f):

i=0

tl = time.time ()

def wrapper|() :
try:

£()

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

(continues on next page)

7.11. 11 2tNefTaGjeTiecReaNaUGeUt ¢ZDesEésrazZi
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(continued from previous page)

t2 = time.time ()
if i == n:
print (f'spending time:{round(t2-tl1,2)}")
return wrapper

dEséT6emnonl ocalayycTiazO0aG; e TraNasUsiymiijNacie YOARY éGRiiay7¢idasAéCIaR Y éGRiijZ

feCadlijmicieYOiijN i +=12ale YO 14§74G @ Thwrappe rAEE¢ZDASASCIARY éGRiijNaZady za 1)1 1 +
variable¢cZDéTZeffaAC

di£cTIALZa77¢ZDecESEraG e Tiexcepter, neYiaijCayiaGrcOr¢ZDatiae TFAAC

aESetNefTazE4yd ¢szayyegAcZDaijCayyiijZe cnéztézd’ aSNaTEczDe ke TNAAC

n = 10 # except count

@excepter

def divide_zero_except () :
time.sleep(0.1)
3 = 1/(40-20%2)

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

@excepter

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

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

=L SamiaGraeiscZDezSedIaeCiyNiijZ

division by zero: 1
division by zero: 2
division by zero: 3
division by zero: 4
division by zero: 5
division by zero: 6
division by zero: 7
division by zero: 8
division by zero: 9
division by zero: 10
spending time:1.01

list index out of range: 1
list index out of range: 2

(continues on next page)

N s o

7.12. 12 ¢z§e6aaijCayyaGzcOraenaeTia

(¢
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(continued from previous page)

list index out of range:
list index out of range:
list index out of range:
list index out of range:
list index out of range:
list index out of range:
list index out of range:

= O 0 J o O > W

list index out of range:
spending time:1.01

7.13 13 =tNerTecReaNa2UléTEcZDecEesraZi

#2tNerTaG  eTrael’ JéaNaUiélUt ' cZDeSESEF&Z1cd’ 24¢: N
import time
def timing(fn):
def wrapper|() :
start=time.time ()
fn () #2L’ §éaNdi jd4E&cZDfndRCa T
stop=time.time ()
return (stop-start)
return wrapper

@timing
def test_list_append():
1st=1[]
for i in range(0,100000) :
lst.append (i)

@timing
def test_list_compre():
[i for i in range(0,100000)] #&LUeqlcTS2LR41 R

a=test_list_append()
c=test_list_compre ()

print ("test list append time:", a)

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

# test 1list append time: 0.0219
# test list comprehension time: 0.00798
# append/compre: 2.749
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def call_print (f):
def g():
print ('youl're calling function'%$(f.__ _name__ ,))
return g

difcTlcall printedEestaZliiZ

@call_print
def myfun() :
pass

@call_print
def myfun2 () :
pass

myfun()aROe£T4ZdiijZ

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

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

ﬁ;£§Ticall_print

v O 2

djaclINiijN@call_printaeTyc;6aliizza; Tay Aiyte UracZazl ¢ ZDaG @ TrayEEl¢iijNeC i Zé2Y e6d’

e£Ze Y iy zizAizl aSciij§esleDRegCar§ e UrasZazl ¢ZDcall_printaGieTi(ELiayE @3RO4H; £2 Y1

def call print (f):
def g():
print ('youl're calling function'%(f.__name__ ,))
return g

36Ca£BéazeO8aRUAyAaytaG e TifiijNcDGaROE TaZddRead Uy AdytaG e Trg.
eCRéEFaZizel Jiet’l

ellnet {ayLiijNasCayOuayNeiceZDeiCe Tl UziijR e TLaed e Yicml & TLcZDiijZ

def myfun() :
pass

def myfun2 () :
pass

def call_print(f):
def g():
print ('youl're calling function'%$(f.__ _name__ ,))
return g

ayNéice YielJAéGmee AcZDizEcAIZ

7.14. 14 ééEééraZieAZacUcREege 74
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myfun = call_print (myfun)
myfun2 = call_print (myfun2)

ad 3a6tclINae YOcZ; 4R Uiij§iz§arse Yicall_print(myfun)aRO:dyme Y ie£TaZday AdytaG; e TraR UiijN¢Di

dEmatiaefCeTimyfun, myfun2aeﬁﬁ'1‘ijNa3TLaadU & Yie£ZeiicZDiijZ

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

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

4;4cINiijNe£ZayOecEéstaZicZDasdcOte TLad e Y fiy Aelaiy AedtcZDaACESEHAZ
= call_print (myfun)iijNmyfun2 = call_print (myfun2)iijNi;EeYiecEEst

I v v - ’

7.15 15 adZaLuéASaGReSmazéazi

/ v

D aEZae§Ia

v vv

ZngD £7¢ Smar/

/////

w#ci JUSRZEYAE I fMEzEE2111 FNEAZE£GE; 1cOFermaRET 1 jNASAcOrarZieSREy IamcaTt ' T rcZD4,

.
class Descend(Iterator) :
def = init_ (self,N):
self.N=N
self.a=0
def  iter_ (self):
return self
def @ next_  (self):
while self.a<self.N:
self.N—-=1
return self.N
raise Stoplteration

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

xdya£CeeAcCriijZ
1 _ nex_ aRmimU#ymeC;aRYiijNasdcOrasZaltcZDesmizcéAze; S

2 raise StopIterationiijZéAZ£G raise ijmeUmciNaZRiijNaEECaze£72404E7

(¢4
Qo
N

ReSmaz

Qo
O\
N«<
Qo
—
o
-
p~X
(73
Qo
)¢
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CHAPTER 8

aEmaAAPythongzYaz,,

PythonayynggZDngaZGaueaEuaNEeeNnuJZmatp lotlib,

seaborn,

plot 1ycmliijNaz8iRE4y AdzZaEhaz0ayS¢T1az0¢zY ALt §Res2a7 aeCermizSaZ  cml ¢ZDaNEiijNzRR ¢

8.1 1 turtleczYalLuaéeesRazTcOrazg,

turtleczY4Z; ¢cZDAaG @ Tréldayyas; ¢ TliijNa§ze UiclINALIAG; @ TFARmamUTijNAFS

1 4fijaE&azs

eCic§86ASA6CcZDAR)

import turtle as p

2 467471 ¢T7a1JEAG; = T¥

def drawCircle(x,y,c="'red') :
p.pu() # a@kneticlzcnil
.goto (x,y) # czYELUAIJECZDetagNE mc; &
d()# @T;dyNcTzenT
.color (c) # czYaLiiceL’ S4TJEcOr
.circle(30,360) #czYALGAIJEii jZ5mES:DiijNegS&zZe

‘T 'O T 'O

3 ¢TzctiTagzallnes; ¢;6

p = turtle
p.pensize (3) # cTzZcnTdrzaryesdscié3

4 ¢zYaLlaazTcOrZ,,
fCeTicTZaTEAG & TY
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, 'blue')
drawCircle O O 'black'")

drawCircle (0
(6
drawCircle (120, 0, "red")
(9
(3

drawCircle O -30, "green')
drawCircle ,—30, 'yellow")
p.done ()

¢zSxdlliijZ

AN

8.2 2 turtleczYalLuzijnadrézZieLs

afijaEgeladiv

afijaEé turt 1eazSaSN python¢ZD random

import turtle as p
import random

¢zYALuéZIers

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

g = random.random ()

b = random.random ()

p.pencolor(r, g, )

p.pul()

p.goto (random.randint (=350, 350), random.randint (1, 270))

p.pd()

dens = random.randint (8, 12)

snowsize = random.randint (10, 14)

for _ in range(dens):
p.forward (snowsize) #_,

ARS&;SAL ' McTzeriTalz4RScGz421snowsizedCRet ' 4éTE& e

p.backward(snowsize) #_

3RS&;S&AL'McTzenTelyarmaelZ4RScGZz48] snowsizedCRet ' déT£4%e
p.right (360 / dens) # éazaUtiéSlcdza%21360 / densdze

8.2. 2 turtleczYalLiu=ijnad’rézieLs 77
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czYaLaalliéi¢

def ground(ground_line_count) :
p.hideturtle ()
p.speed(500)
for 1 in range(ground_line_count):
.pensize (random.randint (5, 10))
= random.randint (=400, 350)
= random.randint (=280, -1)
= -y / 280
= -y / 280
= -y / 280
.pencolor(r, g, b)
.penup () # @ineticlzcnl
.goto(x, y) # e6l’cTzcrilcdzazlalramd’ & mc;é
.pendown () # @l;dyNcTzcnT
p.forward (random.randint (40, 100)) #

///////

%QIJijé;SéL’lnggﬁffﬁZaRSaRSéL’lggéé£140~lOOéﬁfgeZ

o

T T T T OWQ RK X
\

[a]

ayzﬁé; &Tr

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

main ()

§Ele AASZ; c2SedlJasTed ZiijZ

8.3 3 wordcloudermiazSaz;,

import hashlib

import pandas as pd

from wordcloud import WordCloud
geo_data=pd.read_excel (r"../data/geo_data.xlsx")
print (geo_data)

# 0 ®usalds
# 1 @usalds
# 2 ®usaIds
# 3 @usalds
# 4 ®usaIds
# 5 @UsaI1Js

(continues on next page)

8.3. 3 wordcloudermazSaz,,
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(continued from previous page)

# 6 @usalds
# 7 azfaud
# 8 azfaad
# 9 azfaud
words = ','.join(x for x in geo_data['city'] if x != [1])

S#mMIEAL 4GzéTdcl 241 0eal 841 5
wc = WordCloud (
background_color="green", #eCNaelZrécIJeL’s"green"czfel’ s
max_words=100, #&Y;cd’ ZelJASd’ JermaeTr
font_path="'./fonts/simhei.ttf', #&¥Y;cd’ Z4jmelG
min_font_size=5,
max_font_size=100,
width=500 #34Z;4ZE464zZe
)
X = wc.generate (words)
x.to_file('../data/geo_data.png'")

8.4 4 plotlycTzae§scLiiaZsaSNaekYcz£aZ,,

#eSScEU8Z; el YcZ£87¢
import plotly.graph_objects as go
fig = go.Figure()
fig.add_trace(
go.Scatter (
x=[0, 1, 2, 3, 4, 51,
y=[1.5, 1, 1.3, 0.7, 0.8, 0.9]
))
fig.add_trace (
go.Bar (
x=[0, 1, 2, 3, 4, 51,

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

))
fig.show ()

—— trace 0
B trace 1

1.5

0.5

-0.5

ooooooooo

import seaborn as sns

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

# cTSeLRe]TamM8éZE,
data = np.random.random( (6,6))
np.fill_diagonal (data,np.ones (6))

features = ["propl", "prop2", "prop3", "prop4d", "propb", "propo6"]
data = pd.DataFrame (data, index = features, columns=features)
print (data)

# czYaLicOmM3%Z47;

heatmap_plot = sns.heatmap (data, center=0, cmap='gist_rainbow')
plt.show ()

8.5. 5 seaborn¢CmakZaz; 80
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propl

prop2

prop3

prop4

props

propé

propl prop2 prop3 prop4 props propé

8.6 6 matplotlibseekYcz£azZ;,

v

xlaaiUaRmcgfiijZexample_utils.pyiijNéGNéicaNExeNnayL ay1aG 2 TriijNa

import matplotlib.pyplot as plt

# aL2&z2cTz4%Z:; figdSNaxes
def setup_axes|():
fig, axes = plt.subplots(ncols=3, figsize=(6.5,3))
for ax in fig.axes:
ax.set (xticks=[], yticks=[1])
fig.subplots_adjust (wspace=0, left=0, right=0.93)
return fig, axes
# 3Z;cL’ GedGecy
def title(fig, text, y=0.9):
fig.suptitle (text, size=14, y=y, weight='semibold', x=0.98, ha=
—~'right',
bbox=dict (boxstyle="round', fc='floralwhite',6 ec='
~#8B7E66",
lw=2))
# dyieTrambaeldzatdeliGel JriesléGE
def label (ax, text, y=0):
ax.annotate (text, xy=(0.5, 0.00), xycoords='axes fraction', ha=
—'center',
style='italic',
bbox=dict (boxstyle="'round', facecolor='floralwhite',

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

ec="#8BT7E66"))

import numpy as np
import matplotlib.pyplot as plt

import example_ utils
x = np.linspace (0, 10, 100)

fig, axes = example_utils.setup_axes|()
for ax in axes:
ax.margins (y=0.10)

# SMRaZ:;1 ézYedd’ plotdd’ ZaelacZfiijNéSIJeL’ S¢szczSALESEm
for i in range(l, 6):
axes[0] .plot (x, 1 *» x)

# SMREZ:;2 &8Tcd’ Z¢czfcZDiymARNlinestyle
for i, 1ls in enumerate(['-', '—=', "', '"=.'1):
axes[1l].plot (x, np.cos(x) + 1, linestyle=1s)

# SMR3Z:;3 3STcd’ ZczfcZDiymaRNlinestyledSNmarker

for i, (ls, mk) in enumerate(zip([('', '-', ':'1, ['o', "', 's'])):
axes[2] .plot (x, np.cos(x) + i % x, linestyle=ls, marker=mk,

—markevery=10)

# e6s¢jbadGecy

# example_utils.title(fig, '"ax.plot(x, y, ...)": Lines and/or,
—markers', y=0.95)

# S£T5mMYEZ;cL’G

fig.savefig('plot_example.png', facecolor='none')

# 4sTcd’ 28Z;¢cL’ G

plt.show ()

8.6. 6 matplotlibaekYcz£aZ;, 82
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8.7 7 matplotlibaeTécCzazZ;,

— ’ ,
_@}  scatter(x, y,s)| | scatter(x, y, s, c)| |

arzazTazCcaAiijZ

@TEcCZ4%; cZD&SZaeIdricTIasT
import numpy as np
import matplotlib.pyplot as plt

import example utils

# éZRaeIJzcTSalRaeTramd

np.random.seed (1874)

X, Y, z = np.random.normal (0, 1, (3, 100))
t = np.arctan2(y, Xx)

size = 50 x np.cos(2 = t)x%x2 + 10

fig, axes = example_utils.setup_axes ()

# AmMR3Z;1

axes[0] .scatter(x, y, marker='o', color='darkblue', facecolor=
~'white', s=80)

example_utils.label (axes[0], 'scatter(x, vy)')

# SMRAZ;2
axes[1l].scatter(x, y, marker='s', color='darkblue', s=size)
example_utils.label (axes[1], 'scatter(x, vy, s)'")

# SMR&Z:3
axes[2].scatter(x, y, s=size, c=z, cmap='gist_ncar')
example_utils.label (axes[2], 'scatter(x, vy, s, c)'")

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

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

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

plt.show ()

8.8 8 matplotlibsee§scLiiazZ;,

]
| [bar(x, y, yerr=e)| [barh(x, y) |bar(l, h, w, b)

v

t787TazecaATLZ

import numpy as np
import matplotlib.pyplot as plt

import example_utils

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

tornado (axes[1]

]

basic_bar (axes[0])
171)
general (axes[2])
# example utils.title(fig, '"ax.bar(...)": Plot rectangles')

fig.savefig('bar_example.png', facecolor='none')
plt.show ()

# SMR&Z:1
def basic_bar (ax):
y = [1, 3, 4, 5.5, 3, 2]
err = [0.2, 1, 2.5, 1, 1, 0.5]
X = np.arange (len(y))
ax.bar(x, y, yerr=err, color='lightblue', ecolor='black")

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

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

# SMR&Z:2

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

# SmMR&Z:3
def general (ax) :
num = 10
left = np.random.randint (0, 10, num)
bottom = np.random.randint (0, 10, num)
width = np.random.random (num) + 0.5
height = np.random.random(num) + 0.5
ax.bar (left, height, width, bottom, color='salmon')
ax.margins (0.15)
example_utils.label (ax, 'bar(l, h, w, b)")

main ()

8.9 9 matplotlibcmLénYcz£az;,

contourf + contour
+ clabel
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import matplotlib.pyplot as plt
import numpy as np
from matplotlib.cbook import get_sample_data

import example_utils
z = np.load(get_sample_data('bivariate_normal.npy'))
fig, axes = example_utils.setup_axes|()

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

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

axes[2].contourf (z, cmap='gist_earth')

cont = axes([2].contour(z, colors='black"')

axes[2] .clabel (cont, fontsize=6)

example_utils.label (axes[2], 'contourf + contour\n + clabel')

""contour, contourf, clabel": Contour/

# example utils.title(fig,
—~label 2D data',
# y=0.96)

fig.savefig('contour_example.png', facecolor='none')

plt.show ()

8.10 10 imshowaz,

arzazTazCcadAlijZ

import matplotlib.pyplot as plt

import numpy as np

from matplotlib.cbook import get_sample_data
from mpl_toolkits import axes_gridl

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

import example_utils

def main() :

fig, axes = setup_axes|()

plot (axes, =xload_data())

# example utils.title(fig, '"ax.imshow(data, ...)": Colormapped_,
—or RGB arrays')

fig.savefig('imshow_example.png', facecolor='none')

plt.show ()

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

# ézVebd’ cZfaeAJaeRSAA1
axes[0] .imshow(scalar_data, cmap='gist_earth', extent=[0, ny,
—ny, 0])

# @IJAe£SéCzeRS4A1 5
axes[1l].imshow (scalar_data, cmap='gist_earth', interpolation=
< 'nearest',
extent=[0, ny, ny, 0])

# 85Tcd’ Z2RGB/RGBAxTIamb
axes[2].imshow (img_data)

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

def setup_axes() :

fig = plt.figure(figsize=(6, 3))

axes = axes_gridl.ImageGrid(fig, [0, O, .93, 11, (1, 3), axes_
—pad=0)

for ax in axes:

ax.set (xticks=[], yticks=[1])
return fig, axes

main ()
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8.11 11 pyechartsczYalLliazteaicZy

[ 9%

4;£¢Tipip install pyecharts 461 &EiijNcL Leelltiayz v1.6iijNpyechartscz VAL tGiaztealcZ YiijNaRIEITAee A

from pyecharts import charts

# dzrealcl¥y
gauge = charts.Gauge ()
gauge.add ('Pythond¥Ri:NamR', [ ('PythonaIJza’zlamesza’', 30), (
< 'PythondS§zcalA', 70.),

('Python=mcadLz', 90)])
gauge.render(path="./data/éiié@igZY.html")
print ('ok")

izkealcZ YV aymaEsasTed 24y L éaziijNaefRéaz¢ZDei iy Niy730%,70%,90%iijNagCayNaZ é2 Y e6d aRm;

Python/)\GiIF

Python#/128%>]

\
'

f
(
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8.12 12 pyechartszijRae(Uaz;

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

def funnel_base() —-> Funnel:
c = (
Funnel ()
.add ("esteje", [list(z) for z in zip(['&éIél’n', 'asTeNL’AaL1’"',
S'aeTélr v, raséesr', 'ad’gaiju', rayreTr', 'cL’ zelreNL’ '],
[randint (1, 20) for _ in range(7)]1)1)
.set_global_opts(title_opts=opts.TitleOpts (title=
o"edteexijRellAZ:™))
)

return c
funnel_base () .render ('./img/car_fnnel.html")

4287 comeieadNaRLe§RAytasde AgaAljcz Y dLicZD=ijReUUAZ; iijNasde AgaAijad geat.élae£SeijRa(

BERE o @ en s @S s A @

bE3 a7

N 4
B
N £
- -

) A

8.13 13 pyechartseeU8aOEazZ;,

import datetime

import random

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

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

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

end = datetime.date (2019, 12, 27)
data = [
[str (begin + datetime.timedelta(days=i)), random.
—randint (1000, 25000)]
for i in range(0, (end - begin).days + 1, 2) #_
L &ZTad’ 1’ czSéba
]
calendar = (
Calendar (init_opts=opts.InitOpts (width="1200px")) .add
"", data, calendar_opts=opts.CalendarOpts (range_="2019

.set_global_opts(
title_opts=opts.TitleOpts(title="Calendar—
—2019%azt’ =meaTrczSeda"),
visualmap_opts=opts.VisualMapOpts (
max_=25000,
min_=1000,
orient="horizontal",
is_piecewise=True,
pos_top="230px",
pos_left="100px",
)

)

return calendar

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

¢zYAaL6201937¢ 1elIL12UALF1 210 L27anegZDaEIééaNaaIn1jNaéYmUzgzZangZDaZ(,a i¢a6;aze90

VO NV

InitOpts (width="1200px")4AZaG74a;6eiCiijNaziajTvisualmapae Y cd zel Azl eméxTiiijNa

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

@ 1000-5500 @ 5800 - 10600 10600 - 15400 @ 15400 - 20200 (@ 20200 - 25000

wm—HE 42w

8.14 14 pyecharts¢zYalLigraphazg,

import Jjson

import os

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

def graph_base () —-> Graph:

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

nodes = [
{"name": "cusl", "symbolSize": 10},
{"name": "cus2", "symbolSize": 30},
{"name": "cus3", "symbolSize": 20}
]
links = []
for i in nodes:
if i.get('name') == 'cusl':
continue
for j in nodes:
if j.get('name') == 'cusl':

continue

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

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

)

return c

edDazz47;iijNaEGiymaccelicCz14y0aE Gz Uayd aytacceLiéCiesazellL aEscsz(1 ink)iijNiz8aise Y
cus’

cus?Z

cus3

8.15 15 pyechartsaitcRCaz;,

from pyecharts
from pyecharts
from pyecharts

def liquid()

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

-> Liquid:

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

c =
Liquid{()
.add("1g", [0.67, 0.30, 0.151)
.set_global_opts(title_opts=opts.TitleOpts(title="Liquid"))
)

return c

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

&ft ¢cRCAZ;¢ZDaRUEAIj [0.67, 0.30, 0.15]8aled zayNaZ; dymcZDEV L’ &y tascet ko £iijNi

8.16 16 pyechartsééijazZ;,

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

def pie_base() —-> Pie:
c =
Pie ()
.add("", [list(z) for z in zip(['&&Iél’'n', 'asTeNL’A&L1’',
~'asTélryr, raséesr', 'ad’gaiju', rayreTr', 'cL’ zelreNL’ '],
[randint (1, 20) for _ in_

—range(7)]1)1)
.set_global_opts(title_opts=opts.TitleOpts (title="Pie-
SaS%xIdncd’ 2a:N"))
.set_series_opts (label_opts=opts.LabelOpts (formatter="{b}:

return c

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

8.17 17 pyechartsaedAaiReaGaz;,

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

def polar_scatter0() —-> Polar:

data = [(alpha, random.randint (1, 100)) for alpha in
—range (101)] # r = random.randint (1, 100)

print (data)

(continues on next page)
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Pie-EL A4 5561 @ =c @ aur @ e O =e ok @ =m 0 R
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iERIH): 20

(continued from previous page)

c =
Polar ()
.add("", data, type_="bar", label_opts=opts.LabelOpts(is
—~show=False))
.set_global_opts(title_opts=opts.TitleOpts (title="Polar"))
)

return c

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

edAdIR=iGRalcd 7i4y7 (3d’ 2653, amed D) iijNaeC(6,94)ealcd 74d 765 Sy 26iijNamb.4; D94¢ZDcCii

/4

8.18 18 pyechartsérmazSaz;,

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

words = [

"Python", 100),
'C++", 80),
"Java", 95),

"R", 50),
"JavaScript", 79),

(
('
(
(
(
("c", 65)

(continues on next page)
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10 90

20 80

30 70

40 60

50
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def wordcloud() —> WordCloud:
c =
WordCloud ()
# word size range: AMTErmamU&E;Sad’ §E&rREeNCAZt’
.add("", words, word_size_range=[20, 100], shape='cardioid'")
.set_global_opts(title_opts=opts.TitleOpts (title="WordCloud
="))
)
return c
wordcloud () .render ('./img/wordcloud.html")

("C", 65) ealcd zalllelliietiacz§ebaiymCemeiAdGzcOr652a

Python
~Java
C++javaScript

8.19 19 pyecharts¢szalUze§scLiaz,,

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

def bar_series() —-> Bar:
c =
Bar ()
.add_xaxis (['46T617h", '®sTaNL/af17', 'agTel’y', 'assest’,
~'ad’ §aij0', rayrcTy', 'cL’ ZeUraNL’ '])
.add_yaxis ("éTAéGR", [randint (1, 20) for _ in range(7)])
.add_yaxis ("42§éGR", [randint (1, 20) for _ in range(7)])

.set_global_opts(title_opts=opts.TitleOpts(title=
w"BarcZDayzedGéeY", subtitle="Barc¢ZDAL' redGécy¥"))

(continues on next page)
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)

return c

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

Barf:i7E - s 0w

214

=5 ESZs it =g FVN +H L

8.20 20 pyechartscCmakZaz;,

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

def heatmap_car () —-> HeatMap:
X = a6té1'n', 'esTeNL’alLl’', 'a&Tél’y', 'a&sestr', 'ad’gaiju’,

ooooo

[ |l
S VAYPeTY', 'cL’ 2eUraNL’ ']
[ ]

y = Aymaz; ', 'elxeIJn', 'am0éId’, 'e;sdd’ gallr az72", 'éY¥fedzaza’,
S 'éY£AYTARRAL1 822", "@sTaZ; ', "@DRAA’ §&L1" ', 'a282N£Ad’ §' ]
value = [[1i, J, random.randint (0, 100)]
for i in range(len(x)) for j in range(len(y))]
c =
HeatMap ()

.add_xaxis (x)
.add_yaxis ("éTA&GR", y, value)
.set_global_opts(
title_opts=opts.TitleOpts (title="HeatMap"),
visualmap_opts=opts.VisualMapOpts (),

(continues on next page)

8.20. 20 pyechartscCmakZaz; 96




PythonaiRa¢ NamR, Release 1.2.378

(continued from previous page)

)

return c

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

cCmat 747 e RRe£1cZDAasdéZ = Y fayL ¢zt aEscsziijNxe; ¢ 2aled 78, eadNiijNye;t ealcd 7847 a6(iijNafR
HeatMap - w=

JIIEYN
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8.21 21 matplotlibczYalLiiakicTz

matplotlibaYipythonijmelJA¢zRAEjcZDczY 47 ANEiijNéGNéi¢animat i oneladiUeCczYalia
éeUABLafijaEsarR 4, NamRi; £¢ TicZDalaalUiijZ

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

¢T§xL ReTiemGiijNf rames_count@YiaygcZDiayteTriijNdat a_countafRiyjtaygcZDe§simR iyla

class Data:
data_count = 32
frames_count = 2

def _ init_ (self, wvalue):
self.value = value
self.color = (0.5, random(), random()) #rgh

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

# AdxTramd
@classmethod
def create(cls):
return [ [Data(randint(l, cls.data_count)) for _ in
—range (cls.data_count) ]
for frame_i in range(cls.frames_count) ]

¢zYalaabicTziijZanimat ion . FuncAnimat i ondGaTicZDaZdeiCaG 2 TicZDaRCaTif i aled 7¢
cla () ®yEéZd ayLayAaygaAC

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

# cTSelReTramd
frames = Data.create()

def animate (fi):
axs.cla() # clear last frame
axs.set_xticks([])
axs.set_yticks([])

return axs.bar (list (range (Data.data_count)), # X
[d.value for d in frames[fi]], #Y
1, # width
color=[d.color for d in frames[fi]] # color
)
# AE1¢TZ45Ted’ 2
anim = animation.FuncAnimation(fig, animate, frames=len (frames))

plt.show ()

draw_chart ()
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CHAPTER 9

ayCaAA PythonazNais

®Az¢7SPythonelJA4Gze Y SaG76TZ¢7ZDc§8efEcCziijNéAZe£GarR A, NamR¢ZD4;¢4ijRiijNiy A4y AaSL

9.1 1 aRnamTaylaECctacZDAaECczD

PythoniymelIL 47Z4G; 2 TicZDaRCa Ti¢szadNayzaECczDiijNAEGAEERIIL 14ytaECet diijNe£Zaeatal.z

c = (5) # NO!

v o

36Ca6aéZBal.Zazzay Aaytae Tt 4dNAECct 15iijNafEéazee AANIAEC et 38RO A4y Adyte ATARY:

c = (5,) # YES!

9.2 2 ézYe6d’aRCaeTied¢ ayzclz

iRzl ézYe6d ARCaeTicZDaG @ TriijNaeCadll¢szadNiyza6zaZ1iijNay Tes, ¢;6ayzcl ZijZ

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

]
)
return b

ret = £ (1)

ret.append (1)
ret .append (2)
# &;S54rmerCceTIf (1)aUtiii jNéCDeSaaL’ SEMPayz []

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

£(1)
# djExeYrimt’dyz [1,2]

e£72 YTARARY ¢§2adN¢ZDézY e6d aRCaTiizNAiSiijNeftak.aaf Eed ¢ Gemd ¢§262Y e6d’ AR Ca TiijZNe

def f (a,b=None):
pass

# YES!

7 mm

9.3 3 aEsaznaRYéGRalJiczSa6Z2azNaisS

el 2UtizCseeAdd ZaytaG e Trabsaznay AaytaElas AARY ¢GRiijN4; Esmt a1 {2 §Ray1G;
i =1
def f():

i+=1 #NO!
def g {():

print (i)

a7TereallifaG e TrAEE= Y ; cd 24t YO i djzglobaliRYEGRiijZ
i =1
def f():

global i # YES!

i+=1

9.4 4 lambdaeGlcTsaRCaeTrazNaisS

®TrAEE(TAZ

20847RaSNALEczDcZDkeyaGiaTrayyi £ TllambdaiijNeale, ; @ Zt AEAc6Azt AiijNi;Ee Y faellL djtal

a = [lambda x: x+i for i in range(3)] # NO!
for £ in a:
print (£(1))
# d;d3RreCjelJSeliZé;S4G211i341,2,3
4B Yra6déZEmt ) SaGz: 3,3,3. 46ZizL lambdai;£¢ TIcZD 1 eénicgtiyzeGic TsaR CaTiii]
a =20
a =1
a = 2
def f(a):
print (a)
xmCcabiAZesTeYieiaNUeGt ¢ T$aRCeTHijzlambdadGieTicZDéz Yo 6d! aRCaTHIjZ
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a = [lambda x,i=i: x+i for i in range(3)] # YES!

9.5 5 aRDcgmaRCaeTrajecTiazNaiS

Pythonaijzad 3ad’ ZaRYiijNaO§aZaazNay Adl 204G e THRCa TreszadNcZDad ZaeaiaNUaACae Uz, -
(1) SyntaxError: positional argument follows keyword argument

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

(3) SyntaxError: keyword argument repeated

(4) TypeError: f{) missing 1 required positional argument: GAYbAAZ

(5) TypeError: f{) got an unexpected keyword argument AAYadAZ

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

®Az¢zSiyzee A¢ZDARCaTra £¢TiogDALZ

4;mc;6aRCaTY

5 imC; 6aRCaTH¢ZDA6ZAzL1j28G  @TrerCeTlaUlxizem6aG e THGZizL ¢ ZDAR Ca Tr miijlLa; ¢a

def f (a):
return a

f(l) # &;mc;B83RCeTr

djmc;6ARCeTiiymeCicijzaiSiijZ

def f(a,b):
pass

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

egDALZ1iijZ:;mc;6aRCeeTiaLEéaziyAayAarzaz TiijNeijziyAaymaR
iEséT6amUARCa TY
a1aG e TrerCeTleUtiiijNeAZe£ GAAY 6 T6-4A1jaAZ2 Uz4ijR 4y 724G T ¢AR Ciijaa AijiijNayme Tl NI

def f(a):
print (f'a: ")

e£747LeiCcTliijNasise Y aBsé ToamUaRCaTiiljZ

f(a=1)

diBe YrayNéicerCeTlarsaymOK:
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f(a=1,20.) # SyntaxError: positional argument follows keyword
—argument

egDALZ2iijZaEséToamUaRCaTiatkéazal)iime;6aRCeTHaRse 7
ayNeicerCeTlaz§4ymOK:

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

egDALZ3iijZarzaRNajAayta;caR Cayme CiéGmad miijaaAij
ézYe5d aRCaTr

al{asZazL 4G 2 Tz UtiijNaRfizsayza; (AR CeRRa; Zé2 YV esd aAijaACarzazO= UL é2 Y esd aAijcZDa; ¢

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

egDALZ4iijZeUsetieY 4G @ TicZDAGZazL LY 2 Y ek CThiijNézVesd aR Cee TrcZDAGZaZ 1 47T

aR111186Z471 2 UtietNaAijay AeiiaiijZéz Y e6d aRCa TréAZayyaz TeréasZazL e LR aymaR AR Y ¢§zadN

ARFARY 4;mc;6ARC2TY

4eCiayNasZazL ¢ZDARCaTraiay7aRFARY 4 mc; 6AR Ce THiljZ

def f (xa):
print (a)

etCeTleUzasTiijZ

f(1) #alL’/SamMrczSedIJayZaECczDiiiz (1,)
£(1,2,3) #xL’SimrczSedIJiiiz (1, 2, 3)

diBe YriijNiymeC e£ZazLerCeTliijZ

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

ARFARY 4Es6 T mUARCa Y
deCiiyjNaz YraRARY 4Esé T6amUARC TriijZ

def f (x+a):
print (a)

etCeTieUzasTiijZ

f(a=1) #aL’SimrczSadIlJEyzamUaEyIijz{'a’: 1}
f(a=1,b=2,width=3) #&xL’/SimrczSedIJiijz{'a': 1, 'b': 2, 'width': 3}

4B YriijNaymeCje£ZazleiCeTliijZ

f(l) TypeError: f() takes 0 positional arguments but 1 was given
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208iyN2lsiijNamTcNizeOlé AAL ExedRayAdytarRi; NamRiijNczijaRLiaz&ayEARDcsmaR Cae TicszadN(

r

9.6 6 aLUealalaeZd azNaiS

aLaéZd ayAaytal. UealaymcZDAECct 4iijNemd AECct 38R C;aAL UsaliymeGmad mad ZeiaiijZ

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

eACRZSALA6Zd e£74y1a7RALU[1,3,3,3,5]aymcZDAECct 53iijN¢zSedITARS¢OrRIALA6Zd AR Gaymiayd

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

xmCcabaAZasTiijZ

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

o

9.7 7 aLUealacnéA§ad’maluazNaisS

a1 ipythonzym«ayOal.UsaleSmi; iijNasdcOra£ié A§AECet 1ad maLiijZ

a=1[1,3,51 = 3 # [1,3,5,1,3,5,1,3,5]
afo0] =10 # (10, 2, 3, 1, 2, 3, 1, 2, 3]

deCadllaLUealaECet diyzal Usale L UsmUsEy cml 40" waR L¢s7adNiijZ

s}
Il

(c1,3s,s1,12,411 = 3 # [[1, 3, 5], [2, 4], [1, 3, 5], [2, 4], [1,
- 3, 5], [2, 4]]

(tto, 3, 51, (2, 41, (10, 3, 51, (2, 4], [10, 3, 5], [2, 4]]

e£Z Y iazaay7 ad milicZDad maR Lar78$a6C; e Y ietEaijTe TliijNaz§arse Yot id(a[0])dyOid(a[2])é Ul

a = [[] for _ in range(3)]
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0.8 8 amUcneaysérzcTZ

In [1]: a = 'something'
: b = "some't+'thing'
id(a)==1id (b)
Out[l]: True

deCadlayLéici; NamRe£TaZdT rueiijNi;Be YiayNélci; NamRiyzizAdzLe YiFal se:

In [1]: a = 'Czglg.com'

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

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

&£7:4yOCpython ¢ijUerSiij Y aNUcZyaEsiijNeaNayzegiayzamicrieay 617 zcTZiijNa; Bl 2¢TZ¢ZDém

A4

9.9 9 cZyaRNaAijcZDaymaRraRYarzésa

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

### key=1,value=javacZDéT8341 jadrzcédaZleildd’ S42E

In [7]: d[1]
Out[7]: 'python'
In [8]: d[1.0]
Out [8]: 'python'

e£Zx Y aZaay7aEuelIL ¢ZyaRNaAijcZDaymaR{aRY dfzesaall lethonaylagNgzLaEuzeIJ L ¢cZyaRNGZD

v v v v

¢TsazOmYaliastayNaEs o1 alijNaymiRNaAijcZDarzesaiz§4ReCaE Rl QZyaRNgZDﬁSLﬁyNﬁA

V4

9.10 10 arzésaéTAzerAéazazR

AL.ZAa774yAdyicszSE:

class SE (object) :
def init (self):
print ("init'")
def del (self):
print ('del')

9.8. 8 amUcneaysérzcTZ 104
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81.748z74yd ay1SEA6da; NiijNa; £¢Tl1 sal.d e UmiijZ

In [63]: SE() is SE()
init

init

del

del

Out[63]: False

81.748774yd ay1SEA6da; NiijNa; £¢Tl1 dal.d e UmiijZ

In [64]: id(SE()) == 1d(SE())
init

del

init

del

Out [64]: True

efCcTi1daG; Ty, Python 4174774y A4yt SE ¢sz¢ZDaddi; NiijNazia; £ Tl daG e TieOua; UAEEmY A1)
a;Se£dcrmiyd enacfZeaNemd xSmi;1J, PythoniijZaiEcZyaRNcZDAEE mY alJtaI AAL EéEmczZciingzNi
djExYfiseaNayzamt 1y0izNaymiRNiijNéAZe£ Gl SamiéazasRAarsaR fz8cINALIAAC

9.11 11 4EEALEédd éfEfor

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

DS w N RO

dyzazAizLaymeYiel geaNayAxtiadisé AAGGiij§

&NL cEgforalliPythoniymeZDatsi; e Uz4ijR, i = 10
azliaymiijZa;saSma; tcOfaACrange(5)c T§=LR¢ZDayNayAayAECcet darseéne geaNEiijNazietNaAijczZcZb:

9.12 12 eéd’erExeL géaNaeUliaelJz

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

giyzcT§2LRAZIiijNlist(2)dROETAZA [ 1, 3, 51iijNaZadyzefRajtaECet 1CrasZeGsarSéC;aG ¢ Oriy
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array = [1, 3, 5]
g = (x for x in array if array.count (x) > 0)
array = [5, 7, 9]

efaéUs, list(g)cml 520ad ZaiSiij§e£ Zayme Y faSNayEéicéCeiaytia; NamR ¢zSed iy A= d0aR UiijNczSedl)
3, 51iijNi;Ex YfiijZ

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

e£7 1L d774ymiRie Ale66~~ 40§475a01a20i1Z

¢TselRaZizale;  2ijRaym, in amRaR&a ke YOr UlizL geaN,
eANzlaiz(imRAREALZe YialTlefReaNz Utz g2aNaAC

&l Adz8az8caAiijZ

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

cmL iz0420iijZ

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

V4

aEnaAA PythonchnaylaeUzaNE

@&Az¢zSPythondddc TicZDenniayL e UzaisaBaaNEg

(4 r

10.1 1 ayAeaNazécaAaijYaNUe,SaGzcZDaijCayyacaaeAf

pip install pretty-errors

AEZ4y AaytaGe TietNerTiijZ

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

divided_zero ()

llizsazelIL importe£Zijlpret t y—e rror salmiijNe; SaGz¢ZDéTZe it aze Afe I #7Z3EU4; ZiijZ

Traceback (most recent call last):
File "c:\Users\HUAWEI\.vscode\extensions\ms-python.python-2019.11.
50794 \pythonFiles\ptvsd_launcher.py", line 43, in <module>
main (ptvsdArgs)
File "c:\Users\HUAWEI\.vscode\extensions\ms-python.python-2019.11.
50794 \pythonFiles\lib\python\old_ptvsd\ptvsd\__main__ .py",
line 432, in main
run ()
File "c:\Users\HUAWEI\.vscode\extensions\ms—-python.python-2019.11.
50794 \pythonFiles\lib\python\old_ptvsd\ptvsd\__main__.py",
line 316, in run_file

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

runpy.run_path (target, run_name='__main__ ")
File "D:\anaconda3\lib\runpy.py", line 263, in run_path
pkg_name=pkg_name, script_name=fname)
File "D:\anaconda3\lib\runpy.py", line 96, in _run_module_code
mod_name, mod_spec, pkg_name, script_name)
File "D:\anaconda3\lib\runpy.py", line 85, in _run_code
exec (code, run_globals)
File "d:\source\sorting-visualizer-master\sorting\debug_test.py",
—~line 6, in <module>
divided_zero ()
File "d:\source\sorting-visualizer-master\sorting\debug_test.py",
—~line 3, in divided_zero
print (10/1)
ZeroDivisionError: division by =zero

elSaznd;£¢TIALZA6L eCEcZDpretty_errorsiijNimportijN:

import pretty_errors
def divided_ zero () :
for i in range (10, -1, -1):

print (10/1)

divided_zero ()

emd 2 UtclINcIINg; SaGrcZDéTZeifif am AfiijNEIdayycs; c6 AdR eI 28aNiijNaOz6CeazZAE Ui Ziga

ZeroDivisionError:
division by zero

a6NaTt ¢ZDe; SaGrifar AfaeCiyNaZ L Gel Acd 7iijZ

r

10.2 2 ayd’eaNazécaAaodcOraeUNejnaSNcijfaeT¢aZ:aCR

éeUAELAGL &CEpillow:

pip install pillow

e UNe;naZ, 4CRayNeicaz; aCR4547¢iijZ

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

®UNe;14542¢aRO¢ZDaTLaedlJaZ;
omL 2Ty Neijl 2T 47 ACRiijZ

s

10.2. 2 ayd’eaNazécaAaodcOraeUNejnaSNcijfaeT¢az;aCR 108



PythonaiRa;NamR, Release 1.2.378

1.0
.1111111111111112

LoZ9
.4285714285714286

main(pt;sdhrgsj

run ()

runpy.ruﬁ_path(target, run name='_main_ ')
pkg_néme=pkg_name, script name=fname)
mod_hamé, mod spec, pkg name, script name)

exeéicbde, run globals)

divided zero()

print(10/i)

division by zero

10.2. 2 ayd’eaNazécaAaodcOraeUNejnaSNcijfaeT¢az;aCR
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im.thumbnail ((128, 72), Image.ANTIALIAS)

¢ijl 2T aRO¢ZD 2 TL2dIIAZ,; iijZ

e£Gazd 47, 3CRARO¢ZD TLedlIAZ, iijZ

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

O ==
O] #spimE
\—
\ |
‘\\ 12.3%
\
\\ ;..
\
AN
\\‘ / 5.85%
L
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CHAPTER 11

az71aAA lJzaZiamedz3aSNaelsazeameatEc§écoUaesT

6cUSELAL Uiy, @Il etiecZDaszcaAc6UwsTiijNeAZe£Ge£Zi4774§7caA¢6Ums TcZDarR; NamRayGaET
¢DiaROIEm612675mAAd 3a£Ec§EcZDel)7871imeizic6UaesT
®lJAGRO=OcesietsazeimeizidtBe§scZDaiyafCooUesT

11.1 1 é¢EcTecoUaesTémEaLZ
esalzcaTel e0Sa7Rc6Ues T YiaEUlcoUrsTe Ciyzas;cZDiyAcime Uzaes TiijNcOral £ Y e6ia;,
eCaLZ2lIL éZRiijN&; SeUtizizsaelIL ¢ T§2l ReOSa7REGCINCZDALICTZiijNe L Adz&e£ 7477471 !
4;SeUtzlSe Y2V icTIC++aEZ¢ZDiijN2zUtie£GacCe£ AiijNPythone£EEA §ar ZethiijNa; UcZEazOPytl
§EicTze£Ya YicTimatplotlibdAZaGrelscZDiijNe£ZarseZt a6N¢, OdzEiijNayAe, zameadNe; OcZDesU
4£1é A2 0SazRALICTZ38Ted 7
4;S47620Sa7RAEIcTZ4$Ted 2

33E20S47RaLIcTZa$Ted 7

£7:477¢6Uzs TakicTzi; £¢TiMatplotlibaLii; iijN2eOiyjNaeisé AR dyeagaEEGAC
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11.2 2 20SazRc6UaesTcZDakicTzasTed 2

amedijZciinay AéCIALEaeCa; TALha; TAEIcTzaROiijNAR faiEemd &b Ae )47 Te T1a7020847Rc6Ues Ter
6eUSELcT§e L RaetNerTi;£cTicZD e TiemsiijNa; EeOSa7RcZDa Trembiyte TreGsad’ Z2 057 11ijN4; Ea

data_count = 20 # here, max value of data_count 1is 20
random_wait_sort = [12, 34, 32, 24, 28, 39, 5,
22, 11, 25, 33, 32, 1, 25, 3, 8, 7, 1, 34, 7]
random_rgb = [(0.5, 0.811565104942967, 0.11211028937187217),
(0.5, 0.5201323831224014, 0.6660999602342474),
(0.5, 0.575976663060455, 0.17788242607567772),
(0.5, 0.6880174797416493, 0.43581701833249353),
(0.5, 0.4443131322001743, 0.6993600264279745),
(0.5, 0.5538835821863523, 0.889276053938713),
(0.5, 0.4851681185146841, 0.7977608586163772),
(0.5, 0.3886717808488436, 0.09319137949618972),
(0.5, 0.8952456581687489, 0.8282376936934484),
(0.5, 0.16360202854998007, 0.4538892160157194),
(0.5, 0.23233400128809478, 0.8544141586189615),
(0.5, 0.5224648797546528, 0.8194014475829123),
(0.5, 0.49396099968405016, 0.47441724394796825),
(0.5, 0.12078104526714728, 0.7715022079860492),
(0.5, 0.19428498518228154, 0.08174917157481443),
(0.5, 0.6058698403873457, 0.6085936584142663),
(0.5, 0.7801178568951216, 0.6414767240649862),
(0.5, 0.4768865661174162, 0.3889866229610085),
(0.5, 0.4301945092238082, 0.961688141676841),
(0.5, 0.40496648895289855, 0.24234095882836093) 1
AEmATASCEAYAdylcGASmTcZDx Tiembaf7esaDat aiijZ
class Data:
def _ init_ (self, wvalue, rgb):
self.value = value
self.color = rgb
# AdaTremd
@classmethod
def create(cls):
return [Data(val, rgb) for val, rgb in zip(random_wait_

—sort[:data_count],

—count]) ]

random_rgb[:data_

11.2. 2 220SazRcoUzesTcZDakicTzasTed 2
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11.3 3 4ELaeN£AESasaaddétN

iyAxeUeaRScT§eiCaTriijNaelSiznciNamsif iimY ALraygal.Usal f rame siymiijNasleDR zmd ad DELN2

# dESaesax0S3zZR
def bubble_sort (waiting_sort_data):
frames = [waiting_sort_data]
ds = copy.deepcopy(waiting_sort_data)
for 1 in range(data_count-1):
for j in range(data_count-1i-1):
if ds[j].value > ds[]j+1].value:
ds[3jl, ds[3j+1] = ds[3j+1], ds[7]]
frames.append (copy.deepcopy (ds) )
frames.append (ds)
return frames

46détN¢zS2dlIaZ, iijZ

Miil| Ml Wil il Wl Ml Wil | il )| il

frameQ000000. frame0000001.  frame000D00Z.  frame0000003 Trame0000004 framed000005.  frame0D00006,  frame000000T frame0000008. frame0000009.
png png png png png png png png prg png

framed000010. frame0000011.  frame00000T2. frame000001 3. frame0000014. frame0000015. framed000016. frame0000017. frame0000018.  frameD0000T19.
PNy prg g Png png g PNg Phg png png

Frame0000020 frame0000021. frame0D0D022. frame0000023, frame0000024 frameD0D00025. frameQ0D00026, frameQ000027 frameD000028. frame0000029,
png png png g png png png g prg png

frame00M0030. frame0000031.  frame00D00032. frame0000033. frame0000034. frame0000035.  frame0D00036. frameQ000037. frame0000038.  frame0000039.
png png png png png png png png png png

frame0D00040. frame000004 1. frame000D042. frameQ000043. frame0000044. frameD000045. frameQ000046, frameQ00004 7. frameD000048. frame0000049,
png png png png Eng png png pna png png

46N Tt abicTzaijTed ZijZ

11.4 4 afnéA§=0SazR

SELaybazeciAiijNerTe; CozRaEyiijNaAija; UaZdaSsiijZ

def quick_sort (data_set):
frames = [data_set]
ds = copy.deepcopy (data_set)

def gsort (head, tail):
if tail - head > 1:

(continues on next page)

11.3. 3 4ELzeN£aAESasaaddéiN 114



PythonaiRa¢ NamR, Release 1.2.378

(continued from previous page)

i = head
J = tail - 1
pivot = ds[]j].value

while i < j:
if ds[i].value > pivot or ds[j].value < pivot:
ds[i], ds[j] = ds[jl, ds[i]
frames.append (copy.deepcopy (ds) )

if ds[i].value == pivot:
J o-—=1

else:
i+=1

gsort (head, 1)
gsort (i+1, tail)

gsort (0, data_count)
frames.append (ds)
return frames

a£1é A2 08a7R¢6UsTarze; SAESH) 7267 R 2T 7¢ZDaz7RAL U Y aE£3; Ady Ae Ciiyzae Y Or Y ¢ iijNaRNe:

Miil Wbl M Mdd ) Wil bdld | Gddl el Ll

frame0000000. frame0000001. frame0000002. frame0000003. frame(000004. TrameD00000S. frame00D0006. frameD000007. frame0000008.

png png png

png
il gl

png png png png png

T TR | T T

frame0000010. frame0000011 frame0000012. frame0000013 frameQ0DO014. frameD000015, frame00D001 6. Trame0000017 frame0000013
png png png png png png png png png
Ll M A
frameD000020. frame0000021 frame(000022. frame0000023

png png png png

11.5 5 éALaeNrae0SazR

s

il

frame00000049.
png

Al il

frame0000019,
Png

6AL 2Nl 20S47R4SNa1E20Sa7REC @ YT6AL &Nl 2Alczt1ijNi;Ex YieAgeCamt iymaeCaiEeOSazRi

def selection_sort (data_set):
frames = [data_set]
ds = copy.deepcopy (data_set)
for i in range (0, data_count-1):
for j in range(i+1l, data_count):
if ds[j].value < ds[i].value:
ds[i], ds[J] = ds[3j], ds[i]
frames.append (copy.deepcopy (ds) )

frames.append (ds)
return frames

aRN=itcZDe; SAESx Trem6iijNaGCa6NzLR2OSa7REIJAeA1 084y 8:

11.5. 5 éAL2Nra0SazR
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V4

11.6 6 4aE0SazR

43E2OSa7RAd 3ad’ g T7e£747E6AL NI 2 OSa7RiijNéAze; Siyhi;£¢TIazNARL 4SiijNAELazzciNiy
a6N2 Tt dz¢ciAdeCayNiijZ

def heap_sort (data_set):
frames = [data_set]
ds = copy.deepcopy (data_set)

def heap_adjust (head, tail):
i = head » 2 + 1 # head¢cZDatiesml’ SmR
while i < tail:
if 1 + 1 < tail and ds[i].value < ds[i+1l].value: #
SEAL’&N1’ dy/Ady ezt ’ 4d’ JeZDsm1 ’ SmR
i +=1
if ds[i].value <= ds[head] .value:
break
ds[head], ds[i] = ds[i], ds[head]
frames.append (copy.deepcopy (ds) )
head = 1i
i =1 %2 +1

#I_l
w3zZ¢chNEVAE el JASd! §A4E1 1 jNEz0eI JAGRO&VASE Y cLiieECcCZz41 jAGGNerCaTt
for i in range(data_count//2-1, -1, -1):
heap_adjust (i, data_count)

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

for i in range(data_count-1, 0, -1):
ds[i], ds[0] = ds[0], ds[i] #
waeliael JASd’ G441 jeT: 4IT14 Mg 5i4d’ D
heap_adjust (0, i) # dz00~i-1éfzeéaNadEerCaeTt’
frames.append (ds)
return frames

—

34E20847R¢ZDeAgeCiiz8eiTe; CiijY¢gAiijNasN2LReOS47REITAe A5 L tiaeiCa Tt AAC

Wil Ml Wi Wbl Wil il Gkl Ll Lkl hidl

framed000000, frame0000001 frame0000002 frame0000003 frameD000004. frameD000005.

frame0000006. frame0000007T frame0000008. framed000009,
png pna png prg png png png png png png
Jul JHI .-I” ..iu .-Jm ‘IH .-n" ‘IH JIH .‘I.
frame0000010. frame00000T1. frame0000012. frame00000T3. frame0000014. Trame0000015. frame0000016. frame0000017. frame0000018. frame0000019.
png Fna png png png png png pna png png
al A A A
frameD000020, framel000021 frame0000022 frameDD00023
png png png png

11.7 7 czijaRL

iy TenaeiCeTlazeaybayyes AcZDacimeOSa7Rc6UasTiijNALEALAa€iamY 2L Az=lIL 4 33SNhtmle UGi:

waiting_sort_data = Data.create()
for sort_method in [bubble_sort, quick_sort, selection_sort,

heap__
—sort]:
frames = sort_method(waiting_sort_data)
draw_chart (frames, file_name='%s.html' % (sort_method. name |,

=))

206aRUAz&4VEAGN 2Tt dz¢ciAGA AL AzelJL e Tiembe UGiziaA AczSede UGiziiijZaoNe Tt 2 7Rc:

11.8 8 aijYaNUcoUaesT

@l)z8Z1imeizae Y iy AaytcZoeiGaG e Triij Y aNUeUs6¢ YiijNezZa6Z¢ Z62aGaG @ TiHiijNeze e § e lai:

1. azEaRncmL dijR¢7ei§

2. dzEARAZymcml dijRc7exl§

3. cmL4ijRaSNiymcmL aijRcZexi§etiaRLAIN
4;ScDGREY 2l djAcszaeiaelIL izzi; Tezemi§eiaizicZDaelTA4ij Y AN UeUGEEY
aEsiazO=1TAH Y aNUU66¢YiijNad g6Ciiazd azzerTe; Cad ¢ ¢UijiijNéeUAELAd gid’ Za TZeiR 650386 2
eIl eSaelJL czSARLAGHH; TAZ 4; 6 YRe£riz8ayE.6U66¢ Y ¢ZDiij§a; LazEazyiijNe£ Y clI el e£ 2718
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11.9 9 4zEaRncmlaijRcze=i§

4AGa6Z¢Z623GAG @ Tre Y fe£dermaRiafijaG; @ THijNEUsEcY 62471 aeCiayNiijZ

Flx,y,A) = f(x,y)+ Ap(x,p)

¢DiaROiijZ

chl0/./img/1578812306173.png

6AZ2£Girsiy e UzesTesCegamd csz6U66¢ YiijNi Ee YiayzizAizL.a6CeCi2sCaGradAaAijaSEilj§

11.10 10 zel’¢ el ¢ eD§egl’

4d 3362 UGeUr éC;elJL éZRiijNARIBLUAG e A e dyag CcZDEA 72 SiijNaL s @L  sense,
deCallL AEr 8CaRFAZdA40zayNe PP Tz TezE4; SiijZaAC

vV oz

emd e3eéGLaymarzemd ¢§26U66¢Y ¢ZDAGZAazL |7

Problem:

This is the constrained optimization problem we want to solve

[min f(x) subject to h(x) =0 ]
x€R2

ayzazEeZt 48;¢ZDEYRe£H1jNc2Za6Z4y AdytaEdd; Si; NamRiijNé TAAGZiijZ

el Aiz&iijNf(x)¢ZDiy Acszal. UaRU&AijaNE2N1H0,1,100,10000¢mL 4722 DR 6= THiijZ
diBeYfiijNczeri§elaizih (x) esladZiijZczeel§ £ (x) dymiijZcml 420100iijNymiijZcml 20100002 A
iy AaytaRieaNcCziijZ

11.11 11 seérazeayNéZm

eLSizneCseeAdfzel iy AdyicgzatixcZDegDAl ZiijNi;£a; UcgzaLIAROf (x+delta_x) ARYARIijN
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f(x)le + x5 and h(x):x%+x%_2

\ 1+ 90 =0
) +z2 = -1

iso-contours of f(x) By i 5
I I3 = —

[f(X) = Z1 + 2 ]
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feasible region: h(x) = 0

T
-

iso-contours of f(x)

chl0/./img/1578812432196.png
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/\xz

. \
\ \ 1

Find 0x s.t. h(x; + adx) =0 and f(x: + adx) < f(x¢)?

—Vx [(Xe)

11.11. 11 seérazeayjNéZm 121
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—Vix f(Xe) KRB £ (x)

T
R \‘/

At any point x the direction of steepest descent of the cost
function f(x) is given by —Vy f(x).

4;£3; U (x)AGRaRzIAa£AcZD2UzaR Saise Y a6CeZDaérazeaRme UzaR SiijNams
§73emd iijNee A= Csf(x+deltax) ARYVArRiijNéAZe£GAZ,; 6 ¢aRFizécIINGGiijNaRIeAdfIwe NAGSNee criz

a@CayNaaL Agd’ 2gZDayAaylde lta xars&YrayAaylauZa‘ £a6Uf(x)aGRangZDanzaRS11]Na‘ ExYfet
h(x)= O11]NaE§aanGquogZDggzaLleeUzaRSayNeIcgnnaZZarReLCaljZeosaLr

11.12 12 cze=xi§éiécZDasTaRS
creei§éiccZDad UesTaRSiijZ

crewi§éiccZDAEE2STARSIi|Z
¢z£alllealcd 7esTARS¢ZDamc 524" 2UZ3RS
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A ',1’.2
0x

l

/

Here f(xF + adx) < f(xF) \ Z1

N\

To move dx from x such that f(x + dx) < f(x) must have

[ax- (—Vx f(x)) > o]

Vx h(x[:)
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\IH
[y

Normals to the constraint surface are given by Vy h(x)

»,

Vx h(x¢)

[ 4

/

Note the direction of the normal is arbitrary as the constraint be
imposed as either h(x) =0 or —h(x) =0
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xeeSECcIA cz£AlJ LAEEcZD 2 UzaRScgzaL fiijNarEiijZi; £5; Uf(x) aGRarRiijNaRNaUtizzadtiscml ai
=0

Direction orthogonal to Vx h(xf)

To move a small 4x from x and remain on the constraint surface
we have to move in a direction orthogonal to Vx h(x).

11.13 13 ad’§eCEcNIJaCs

elSaziiymiciad geCEAAGe6, iijNaeCadllzzatlsiyNéiécZDalaiz iijZ

chl10/./img1578812749903.png

®d7emOcinAZZaReECes3e£TiijNde 1 ta_ xafEéazemtizd 470h (x) iijNeL Adz&iijZ

—0X - pVxh(xg) =0

&l Adz&iijZ
eGsemd'iijNeLSazniaisel (AL (x) AARAfje Ticml 4700¢ZDcCziijNaise Y fiyNazZ; L Acd 2¢ZDayd
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0X - (=Vx f(x)) = =0x - uVxh(xe) =0

Vx f(%e) = pVxh(x¢)

2+ L2
A
«—— critical point
I
< b
critical point ——
b 4

A constrained local optimum occurs at x* when V, f(x*) and
Vx h(x*) are parallel that is

[ VxS (") = 1 Vch(x") |
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11.14 14 adoNaEiegécaAaeNL eiijelJUxUéazYeTiesT

eGsemd iijNatsczRa6NAEREEcaAZNL 2iijel)UeUsizY @ TresTiijNeNL @iijelJ Uz UsdigieZcZDad

L(x,pu) = f(x)+ ph(x)

e£Y2IJL aRUa; UdAdAijcZDcZDayL dylelaiziiiijNéC e Y FarzazéayEaz TajlarReECiiyme L AR

Remember our constrained optimization problem is

[min f(x) subject to h(x) =0 ]
x€ER2

Define the Lagrangian as note £(x" ;") = [(x")

(£6em) = F(x) + phix)

Then x* a local minimum <= there exists a unique " s.t.

@ V.L(x*,u*) =0 |« encodes V, f(x*) = pu* Vx h(x*)

® V, L(x*,p*) =0 [ encodes the equality constraint h(x*) =0

© y' (VI L(x*,p*))y >0 Vyst Vih(x*)'y=0

Positive definite Hessian tells us we have a local minimum

dEsazOctitiayL dytelaiziiijNimibieit 2 YOZAC
x2iijNaise YfayAaytad ZAECiij Y aNUUs6cYiijNelTAee AxsCazNeY tiafijiijNazNe Y GiafijcZDe§I 6 Y tarsecn
MatrixiijL
ayOmsCogtay AAECEUGEcYay AeiiiiijNazEAGmay AéY dafije Ticml 470 Y fe Udes TALd e Umed A Aljg
azdayhaise Y iel)zaZlimeizielJAayycTicZDiij Y aN Uz AdtgiijZeNL eiijel)UeUsizY  Tres TeZD:
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11.15 15 aiGaNAAaLEayC
afijaiES el Inead6détNeL AcTicZD4csmayyeg AALEayCiijNe£dczmil EdyCcZDizéealiijZbe t adLEayC

ngaZc ecEeeraZlay@aeIJ | éiZZaylaRCaeTraLEaLneedgd’ 71egend¢ZD2¢szeft a—:YanUGalUuJ Nye;jt'lat
itiamY¢ZDpngeUGiziiRme graAC

import pretty_ errors

import numpy as np

from scipy.stats import beta, norm, uniform, binom
import matplotlib.pyplot as plt

from functools import wraps

# 8624717 87ed a8y I8RCaTIcZDcT242; 8SESEFZ1

def my_plot (labelO=None, labell=None, ylabel='probability density,,
—~function', fn=None) :
def decorate(f) :
@wraps (f)
def myplot () :
fig = plt.figure(figsize=(16, 9))
ax = fig.add_subplot (111)
X, ¥y, y1 = £0)
ax.plot(x, y, linewidth=2, c='r', label=label0)
ax.plot(x, yl, linewidth=2, c='b', label=labell)
ax.legend()
plt.ylabel (ylabel)
# plt.show()

plt.savefig('./img/%s"'" % (fn,))
print ('¢sasTamY=LRAES' ¢ (fn,))
plt.close()

return myplot
return decorate

v, oz

@my_plot(labelO:'b a=1.0"', labell="b-a=2.0"', fn="'uniform.png')
def unif():

x = np.arange(-0.01, 2.01, 0.01)

y = uniform.pdf (x, loc=0.0, scale=1.0)

vyl = uniform.pdf (x, loc=0.0, scale=2.0)

return x, y, vyl

r \4

11.16 16 4zNéazalEayC

gzceL seengz;Eezﬂgd’ ZaRSQT§ayAzena2e@CgOGayzO 311]NeGlad’ ISOeenquDarEazcaG, eeTrlleazNeqza]
= 1521i3a ACCIINALI£750211346d6tNi1jN4; LaRfeCiaGz¢Of¢ZD@naze Tiiy710~20.4RfayOeSIeL S Z3c 7 £4r:

v
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e
0.8 9
g 0.6 q
z
é 0.4
0.2 4
0.0
# dZNéaqZaLE&yC
@my_plot (label0='n=50,p=0.3"', labell="'n=50,p=0.7', fn='binom.png',

—ylabel="probability mass function')

def bino () :

X = np.arange (50)

n, p, pl = 50, 0.3, 0.7

y = binom.pmf (x, n=n, p=p)
yl = binom.pmf (x, n=n, p=pl)
return x, vy, yl

= =
o °
& @

probability mass function

e
=Y
X

— n=50,p=0.3
— n=50,p=0.7

20 30 a0

v

11.16. 16 azNéazalLEay
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11.17 17 énYaeUraLEayC

¢réel 3 Zicr£ealcd 7aiGaAIjiy20iijN2iGAGEANSEy21.0¢ZDeeCcOGarEA7eaG 2 TriijNeSIeL s Z3c 4

# énYaeUr &LE&yC
@my_plot (labelO='u=0.,sigma=1.0"', labell='u=0.,sigma=2.0', fn=
—'guass.png')
def guass():
X = np.arange (-5, 5, 0.1)
y = norm.pdf (x, loc=0.0, scale=1.0)
vyl = norm.pdf (x, loc=0., scale=2.0)
return x, vy, yl

—— u=0.,sigma=1.0
0.40 4 — U=0.,51gma=2.0

0.25 1

0.20 4

0.15 4

probability density function

0.10 4

A4

11.18 18 betaalLEay

betaal EayCcZDz1I§211ZaAijaeCayNiijNaRfiz0ayjNeiécZDiayd eiaeZicz£iymak a4z INSFATijZ

chl0/./imgimage—-20200105205845965.png

# beta &LE&VC
@my_plot (label0="'a=10., b=30."', labell='a=4., b=4.', fn='beta.png')
def bet ():

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

x = np.arange(-0.01, 1, 0.001)
y = beta.pdf(x, a=10., b=30.)
vyl = beta.pdf(x, a=4., b=4.)
return x, y, vyl

6 — a=10.,b=30.
— a=4, b=4.

probability density function
w
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CHAPTER 12

amA3AAPandasaTieembal ExedR

4§7470Kaggle¢Tta;$4;sefDa Tiem6éZEiijNi; £¢ TIPandasiAZ = Tiembal ExdRiijNaf; aRfeC ;@ NEALE&y:

12.1 1 4zEegcaeTreemo

e TrembeiteGlkaggleiijNAESANEaNiay L dyte UGHziiijZ
1. movies.dat
2. ratings.dat
3. users.dat
_movies.datiNEeNiajLijtimUas(ijZ[aAYMovie IDAAZ, aAYMovie TitledAZ,
AAYGenreaAZ]
di£cTIpandasafijaEéemd 2 UGiziiijZ

import pandas as pd

movies = pd.read_csv('./data/movietweetings/movies.dat', delimiter=
—~'::"'", engine='python', header=None, names = ['Movie ID', 'Movie_
—~Title', 'Genre'l)

v

afijaEeaROiijNa Y cd’ ZaL m5eaNiijZ

Movie ID Movie Title \
0 8 Edison Kinetoscopic Record of a Sneeze (1894)
1 10 La sortie des usines LumicNrre (1895)
2 12 The Arrival of a Train (1896)
3 25 The Oxford and Cambridge University Boat Race

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

4 91 Le manoir du diable (1896)
5 131 Une nuit terrible (1896)
6 417 Le voyage dans la lune (1902)
7 439 The Great Train Robbery (1903)
8 443 Hiawatha, the Messiah of the Ojibway (1903)
9 628 The Adventures of Dollie (1908)
Genre
0 Documentary|Short
1 Documentary | Short
2 Documentary | Short
3 NaN
4 Short |Horror
5 Short |Comedy |Horror
6 Short|Action|Adventure|Comedy|Fantasy|Sci-Fi
7 Short |Action|Crime|Western
8 NaN
9 Action| Short
®hadfijaiEeaEiaz0ayd ajte Tiem6e UGizi
users.dat:
users = pd.read_csv('./data/movietweetings/users.dat', delimiter='::
—', engine='python', header=None, names = ['User ID', 'Twitter ID
="'1)
print (users.head())
¢zSxdlliijZ
User ID Twitter ID
0 1 397291295
1 2 40501255
2 3 417333257
3 4 138805259
4 5 2452094989
5 6 391774225
6 7 47317010
7 8 845414061
38 9 2445803544
9 10 995885060
rating.data:
ratings = pd.read_csv('./data/movietweetings/ratings.dat',
—~delimiter='::', engine='python', header=None, names = ['User ID',

—~'Movie ID', 'Rating', 'Rating Timestamp'])
print (ratings.head())

¢zSxdlliijZ
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User ID Movie ID Rating Rating Timestamp
0 1 111161 10 1373234211
1 1 117060 7 1373415231
2 1 120755 6 1373424360
3 1 317919 6 1373495763
4 1 454876 10 1373621125
5 1 790724 8 1374641320
6 1 882977 8 1372898763
7 1 1229238 9 1373506523
8 1 1288558 5 1373154354
9 1 1300854 8 1377165712

(L4

12.2 2 read_csvijecTiertaeYO

et 2 YOiijNaelliznadfijaEédat e UGizidi£¢Tipandas . read_csvaGeTiaAC

gﬁﬁéyAéylé‘lgﬁéRCaan /data/movietweetings/ratings.dat

ealed 22 UGizlicZDeZyarzeata; D
ciniazNajtaEsé ToamUARCaTHijZdelimiter=": : 'iijNealcd 72 UGizGaL E6Z Tetied; £¢T1 : -
aRO¢IcaGHiyIaEsé ToamUARC e TrLEALRidzéeald; £¢TicZDaij TS OiijNe UGiztizsazelIL 2aldd t'iijNaL

arij aEeaROdataframegZDaLUaRla‘ £cTinames aE§eT6alUé6¢ ¢;6iijNe£Zay AR Ca Trad $46GAR 28261

Kag glenga‘ seeTraelerEgnnayAeLCuJNeeLSazna‘ £ngzeTrael6§1d’ DgREaLl’ 471
panda SIIJN aG; j@Tfread_csv afij aEegzZaoZgZDayL ayleeTrzelozeUGazuaAC

import pandas as pd

movies = pd.read_csv('./data/movietweetings/movies.dat', delimiter=
—~'::", engine='python', header=None, names = ['Movie ID', 'Movie
—~Title', 'Genre'])

users = pd.read_csv('./data/movietweetings/users.dat', delimiter="'::
—~', engine='python', header=None, names = ['User ID', 'Twitter ID
="'1)

ratings = pd.read_csv('./data/movietweetings/ratings.dat',
—~delimiter='::"', engine='python', header=None, names = ['User ID',
—'Movie ID', 'Rating', 'Rating Timestamp'])

¢TlaLicZDread_csviijN2§RizZéGmee AcZDAR Ca TriijNaeCa; Ti; £¢ TlalllayEay AeL.Ciaz§ =L =L A
el 4Gza; UALEALm10aUIJAL 3(comedy)

A4 v 7

12.3 3 ad’DcREczDaRLAaAij

ealmoviesimUzbtGenretaled 7¢Ttd;$¢ZDeszadNiijNaRfeCielIL ad ZiytaAijiijNaLESZ Tctiedy | iijN

12.2. 2read_csvaj£cTieitaYO 134



PythonaiRa;NamR, Release 1.2.378

éSLarze£7¢szamU6taRUAAjTTNARF; £¢ TIPandasiymSerieseRR; Z¢ZD s t raAZ:ay Axmse;naNUiijNa

mask = movies.Genre.str.contains ('comedy', case=False,na=False)

@sleDR4; £cTicZDayd djtaRCe THiijZcase, na

caseiyz FalseiijNealed 7afzad’ §AfRAEZijme TR=DS§iijZ
na Gen-
real. U8Ry TAEC2iijiyzNaNe UtiijNelSiziid; £¢ TicZDAEEAanaAijiijNemd 4d’ DaanaEE4y7Fal se

e£TaZdcZDmaskeYiiayAczt ¢ZDSer i e siijNezSedDiayO
movies.Genre¢ZyaRNiijNaRU&Aijay7True LU False.
e3Car§czSadlliijZ

False
False
False
False
False

True

True
False
False
False

OW 0 J o U b W NP O

Name: Genre, dtype: bool

12.4 4 e6£6Ubax§RaALU

&, UaLieOr ciAmaskaROiijNpandaséidayye Uzi £a107eC; @ RRARUAGEcZ62aGeota; TiijZ

comedy = movies[mask]

comdey_ids = comedy|['Movie ID']

az&ayEiijNallipandasaymecielTAécScOGH; £¢TliijNijmiEme 3¢ GLAACCIINezSedlIcomedy_ids .
head () iijZ

5 131
6 417
15 2354
18 3863
19 4099
20 4100
21 4101
22 4210
23 4395

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

25 4518
Name: Movie ID, dtype: into64

1-447Nc7meTrambe F 2 aE&iijNad’ DeREczDaRLAAL JiijNct ’ 41 jTaT Fembcml,
pandasiymi;£cTle; CAd Z¢ZDAG; 2 TiiijNA§7420KaggleclI§46d¢Ttd; $4; sefDa Trem6éZEiijN21JAAROA; UAL
IDiijZ

5 131
6 417
15 2354
18 3863
19 4099
20 4100
21 4101
22 4210
23 4395
25 4518
Name: Movie ID, dtype: into4

éyNéiégzgngeeTfael(’Szeéégt’ééiZNeeIoJE~
12.5 5 e£daeOsayd ayteal

&N£aLiel A=lJLa0DAL g¢cZDIDaROiijNee Az Csel | AG7aEGiymazsalGa; UALE=IJARY ¢ZDALm104
AEmAZdéa; iy NratingsealczSadDiijZ

User ID Movie ID Rating Rating Timestamp
0 1 111161 10 1373234211
1 1 117060 7 1373415231
2 1 120755 6 1373424360
3 1 317919 6 1373495763
4 1 454876 10 1373621125
5 1 790724 8 1374641320
6 1 882977 8 1372898763
7 1 1229238 9 1373506523
8 1 1288558 5 1373154354
9 1 1300854 8 1377165712

pandas aymij£¢T1 301 ndEseATayd dijiRaliijNe£ deOsimUadie Yivovie

1DiijNaeCadlléazaEGeGleDiie£Zazl4; £¢ T 0 iniijZ

combine = ratings.join(comedy, on='Movie ID', rsuffix='2")

0eaRs@zSAL[iijN2§EcIINAGNETE 42EcHA
ad’ 3AGUHARFEINSFAREZ c smAEZ s TiijNiz T¢zE4y AclINiijNiijZaR S¢OrczS e dlléidayyerasijCaAC
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¢l iaBGa0§aZ4iijNe£Za Y fpandas joindG e i £¢ TicZDay Adyic6Ue Y falScCziijNaGCAIAG Y eaciymi
Movie ID.

éﬁ@éafgilv)indexﬁylé@Aeeééi’i i NijEeYiee ALl [aRC &Tr on ’aiyngZﬁCSZﬁAé

azéiyhaeYreeAzesizDReZDiajAcCz

af6eT7ay7iijZ
combine = ratings.join(comedy.set_index('Movie ID'), on='Movie ID")

print (combine.head (10))

dz&iyt.e YIOKcZDAEZaesT
e3Car§czSadlliijZ

User ID Movie ID Rating Rating Timestamp Movie Title Genre
0 1 111161 10 1373234211 NaN NaN
1 1 117060 7 1373415231 NaN NaN
2 1 120755 6 1373424360 NaN NaN
3 1 317919 6 1373495763 NaN NaN
4 1 454876 10 1373621125 NaN NaN
5 1 790724 8 1374641320 NaN NaN
6 1 882977 8 1372898763 NaN NaN
7 1 1229238 9 1373506523 NaN NaN
8 1 1288558 5 1373154354 NaN NaN
9 1 1300854 8 1377165712 NaN NaN

GenrealLUay7NaNeale YOiijNe£Ziyme Y iaUNAL 3aACEAcc AcmZEAL aG7emd AL U ymiay7NaN
¢ZDe6ta; TaAC
12.6 6 &NLaLUcmZéAL

pandaselJAxUzi; £cZDallte UziijNaise Y AR S6GRANUe£R 6 UiijNar 4R C;aGRAFS @7 Eford 1o OfcZI
&NLALUmZEAL e£7csmayyegAélIA=sCiijNeGlcDiaRfiz8e 2zl a7 TarzaAC
ayziazEcEgéa; alienaeO8ege pandas ¢ZDeIINARNiijNALE iy d 2msi0z4EZiijZ

mask = pd.notnull (combine['Genre'])

czSaedleYiyASLUARIERATrue =10 Falsec¢ZDAAijj

result = combine[mask]
print (result.head())

AR

czSadl)iymiijNGenreamUzotiymeGsarSaR eI 4 AdjtComedyamUctieiysiijNeale YOINefA#7EeLS:

User ID Movie ID Rating Rating Timestamp Movie,
~Title \
12 1 1588173 9 1372821281 Warm Bodies |,
=261+

(continues on next page)
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13 1 1711425 3 1372604878 21 & Over
—(2013)
14 1 2024432 8 1372703553 Identity Thief |
—(2013)
17 1 2101441 1 1372633473 Spring Breakers,
—(2012)
28 2 1431045 7 1457733508 Deadpool |,
—(20106)

Genre
12 Comedy | Horror | Romance
13 Comedy
14 Adventure | Comedy | Crime |Drama
17 Comedy |Crime |Drama
28 Action|Adventure|Comedy|Sci-Fi

a0 et gaijaiijNcOralllefRad’ T aR1eCAEZay AcCzaACeLS4i 6 GRAEZcZDefeczEcCriijNiy A xmsiy /

& YOad'T ¢z3cmelliciA¢Z62aGiijNALme£Ziy AcCz¢Ci~
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CHAPTER 13

amAayAaAAPythonaddaelY

13.

4y AidzZa6delY ¢ZDarRi; NamRiijNcZoaL meZCaUtielIL 54§tiijNARO=1T §ijZijme Ume LT AEEGAC
1 1 cOracCaeRmazz

aNzaL EaGaaytarRcZ a6z Y SettetEcZDaeCaLtiijZpycharmiijNpythonegééGEAZIiijNcondads L 2 ¢Eii
pycha rmaeerythonalj AaRSgZDeZEaeLRaljAaRSgOfﬁcC(Integrated Development

NS4

EnvironmentiijN¢SAcgiIDE)iijNasCall nezieUdesTel: 3eaNPythondz&ciA
pythonegeéGrarzielmeYicll§eméal §eaNizéciAcZDAatdaEniijNpycharméGNaReS, ¢;GPythone

vV v
o,

anacondaz Y fpythonayy¢ TIANECZDARLEZEiijNaziieRR:; Z¢zZael Siztidj£cTicondaisSdzd éidayy !

N4

condaddL’ e&kiijZel.SiziiasL e¢Ee£ Ganacondag;fiziaROiijNarseCiad §4; £ngcondaaS jizd ayNe
pipadL’ &&EiijZesziijijazOcondaddL e¢E¢ZDpythonadL eCEANEcZDaUzaesT
a£62eTZ6TIJaCR2ZR
8014, £ Tl eCEconda 46L e¢Ba§R47ZaNEiijZaG2cOfe Ece LUSSL ¢ Bad set 86U66¢ YiijNae JA e 1]
AELe§sclINAGScZRASL e¢Ee£GeZDETIIACR 22 RiijNemdctUaR ¢l 32aNAS dzd iijZ

conda config —-show

27 2 v O

®§8cIINEEme 6éazchanne 1 siijNagCadle Y cd ZajeelIL t s inghuaiijNaLZeft & YOa0346L e¢Ee£C

channels:

- https://mirrors.tuna.tsinghua.edu.cn/tensorflow/linux/cpu/

- https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/msys2/

- https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge/

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

- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/free/

- https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/pytorch/

ayNayAaelenJNa‘;Engconda config --remove channels

urlaIJgraiAalacZd eyEamOSTITACRI1NaeCiayNaS dzd ALA6Zd ciinay AytaAC¢DaROiijNa, leetiadl 467

conda config —-remove channels https://mirrors.tuna.tsinghua.edu.cn/

—tensorflow/linux/cpu/

x0zabicZ6a maRicTicZDiymegSad g6 TITACR27RiijZ

conda config —--add channels https://mirrors.ustc.edu.cn/anaconda/

—pkgs/free/

4z6e6,¢;6eRUct ¢eUtie Y cd 26 AZEASAIFAI A Z

conda config —-—-set show_channel_urls yes

ga(ié(id’ aeYraR@éi(SL’ SCEETII aCRaezRaeLRaL§11]NeeL’ geaNconda config
~—showiijNzL jilfchannelsaAij ayza@CayNuJZ

channels:
- https://mirrors.ustc.edu.cn/anaconda/pkgs/free/
- defaults

Done~

13.2 2 eGlakiced'aRSeCoazi

z s

PythoneGtak.Ic; @’ dRSéC iz

import smtplib

from email import (header)

from email.mime import (text, application, multipart)
import time

def sender_mail () :
smt_p = smtplib.SMTP ()
smt_p.connect (host="'smtp.gg.com', port=25)
sender, password = '113097485@qgg.com"’, "xkxxkkxxkkrxkkx
smt_p.login (sender, password)
receiver_addresses, count_num = [
'guozhennianhua@l63.com', 'xiaoxiazi99@l63.com'], 1
for email_address in receiver_addresses:
try:
msg = multipart.MIMEMultipart ()
msg['From'] = "zhenguo"

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

msg['To'] = email_address

msg['subject'] = header.Header ('éfzaVréCoazayzeécYéAZcSeE
', 'utf-8")

msg.attach (text .MIMEText (

'efZaYrayAaTAetNerTeCo42z011JNeraadNL£A2dad’ mel JNéCoEz G~

', 'plain', 'utf-8"))

smt_p.sendmail (sender, email_address, msg.as_string())

time.sleep(10)

print ('chngdenadRSEAACZZ%s' % (count_num, email_
—address))

count_num = count_num + 1

except Exception as e:

print ('chn$denaczZ$saRSEAAECHA2(A1JCAYY" % (count_num,
—~email_ address))

continue

smt_p.quit ()

sender_mail ()

esleDRiijZ

ARSEAAECEc6s2 Y qqéCHessiijNzL Aizsee AalllqqéCocosaymes, ¢;64ijAARISMTP=ITmAL 4iijNe6, ¢ 646Na
dRSEAAGROCZD2l 157, 1ijZ

X R E B FO
"zhenguo” <><> 145 " A 58

¥ <guozhennianhua@163.com>

*« {FO]LIAZROATESHt. SRER.. &8> >

ROR—ETINABAF, 152D E AP

13.3 3 4zNaLE=RIJct'¢

a7NaLE@RIct ¢ YcINaZRAS Ya£EAd GeZDc6UwsTiijNe UneszizAazLa1ZaR LiijNéCee AéIdayycES
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afR4; NamR 2RRe£FiijZ
al){eelJI247ReTr¢zDa r riaymiijNeNGasZaNzeUt [1eft,
right ]eNCaZt iEEiijNe§éel ( aECet dx

deCedliymamY alNfiijNe£TaZd-1

47NaLE2RIJct ébinarySearchiddeOrcZDiyzé Az S

def binarySearch (arr, left, right, x):
while left <= right:

mid = int (left + (right - left) / 2); #._,
wal’ s aLraymeUt’ & Mg 64AC2sCaymMcCZaEZ2LR (left+right) /
w2@lt’ 36ZeYSeZ3G211 jNel’ AdzE4MazZe66ef Zad idRz

# @CleSéxaYFaRedGZcOraI1JlE me;émid

if arr[mid] == x:
print ('found &d éIJigt’ééijIé;lg;éid ad’'D' % (x,mid))
return mid

# 4AG3eCxait’ad’ §iijNaLiiymaRFeC;4G5cOra1TldveimEéClatE,
elif arr[mid] < x:
left = mid + 1 #&RIJct’EaNzZ&Ut’ dRYEVZ [mid+1, right]
print (' aNzeut!’ gljl’érRa'Z[é’,<a]' % (mid+1, right))
#o
L&RN¢RET1 jN3AGdeCxast’ 4¥Rii jNALZ4mMaARreC; 4GZcOF4TTI4RsmEECIALE
elif x<arr[mid]:
right = mid - 1 #&RIJct’aNzéUt’dRYEyZ [left, mid-1]
print ('aNzéUt’/ cijl’ &¥REVZ[%d, 2d]" % (left,mid-1))

# 8AG4eCaRIJct’ C4LrefZéGNT1 jNeglaYOxeI ta4G2c0r41T1 [left, right ] &m
return -1

a0 Ipythonizd 47ScTNéiciymiijNetC¢TibinarySearcheZDafRDemo:

In [8]: binarySearch([4,5,6,7,10,20,100]1,0,6,5)
aNzéUt’ ¢ijl’ &¥R&y2[0,2]

found 5 at 1

Oout[8]: 1

In [9]: binarySearch([4,5,6,7,10,20,1001,0,6,4)
aNzeéUt’ ¢ijl’ &¥R&yZ[0,2]

aNzeéUt’ ¢ijl’ &¥R&ay2[0,0]

found 4 at O

out[9]: O

In [10]: binarySearch([4,5,6,7,10,20,100]1,0,6,20)
aNzéUt’ ¢cijl’ &¥R&ayZ[4, 6]
found 20 at 5

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

Oout[10]: 5

In [11]: binarySearch([4,5,6,7,10,20,100],0,6,100)
aNzéUt’ ¢cijl’ &¥RayZ[4, 6]

aNzéUt’ ¢ijl’ &¥REVZ[6, 6]

found 100 at 6

out[11]: 6

13.4 4 cLnaRUad lerTaeTremoaziegcadRaeylazeaAij
¢LRARUAA T i T TrembaziegtedRayl a7e4Al]
¢t deiRzi8eGlelINARNeC AczmiijNaeD§erciijA
¢LnaRU¢ZDhtml ¢zS2dD

chl2/./img/1.png

import requests

from lxml import etree
import pandas as pd
import re

url = 'http://www.weather.com.cn/weatherl1ld/101010100.shtml#input’
with requests.get (url) as res:
content = res.content

html = etree.HTML (content)

6AZ2£GIxmlzladiU2RRARUAAIj
IxmlefTbeautifulsoupegtedRal{e§Ra7Za117aRLeZt énY = TL

location = html.xpath('//+[Q@id="around"]//a[R@target="_blank"]/span/
~text () ")
temperature = html.xpath('//*[@id="around"]/div/ul/li/a/i/text () ")

¢zSxdlliijZ

['éelads', 'atfaud', 'aTRass', 'e53aud', 'ad’l’at’é', r'azraiz',
~radrrads', 'cSsasduazd', '@eGféze£', 'aijaadtare', 'afiasdi', 'ayL’eds
o', 'aNvsznamTazz', 'aNU&ZnaZ;amRczS', 'aymaz;aIJret’ 1amicL’ 1’ éeER!',
—'eIJLaIzaEn

azm', 'aY0AsOAcZéAUATASENAZM', 'aNUAznayCegDalSasTegléer', 'azAaLlziatn
', 'amUéTeéijsanana’, 'ad’1’aizaEnazm', 'aNUxtCGiENAZE', '@®ZrasSAENaAZE
', 'aNU&Znetlet’NéeE'] (continues on next page)
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["11/-5A¥C', '14/-5A¥C', '12/-6A¥C', '12/-5A¥C', '11/-1A¥C', '11/-

~5A¥c', '8/-7A¥c', '13/-2A¥c', '8/-6A¥C', '5/-9A¥C', 'l4/-6AfrC',

—'11/-4A¥C', '13/-3AfC'

, '13/-3A¥Cc', '12/-3A¥C', '12/-3A¥C', '13/-3A¥C', '12/-2AfC', '12/-

—3A¥C', '"13/-3A¥C', '12/-2A¥C', '12/-2A¥C', '12/-2A¥C', '12/-3AF¥C']
@dDéAiDataFrameafzesa

df = pd.DataFrame ({'location':location, 'temperature':temperature})

print ('eyl’azedlU")

print (df [ 'temperature

"1)

N v v

emCalZegtedReyl A7eaAij

df['"high'] = df['temperature'].apply (lambda x: int (re.match (' (-2[0-
©9]1%2)/=-2[0-9]%?A¥C"', x).group(l) ) )

df['"low'] = df['temperature'].apply (lambda x: int (re.match('-?[0-
9] %2/ (-2[0-91%?)A¥C"', x).group(l) ) )

print (df)

efeczEReit @ YOimR imUciieal ZamTeOu

éZd’ aiEgoAalTaIJ fald eeUlaaYraR@aNzeElazNad U11] NaelcaLZeaclec JAijReEY I aeRRaRUalRaysg
) $ALEALAa6Z471 a7E4yd aytczDiijNARfiz&¢Zt aaOeazOaNzeEngDalUgn@aysayleeRRaRUanaNzaRu(

"~ (\d ) =
0))
1))
2))

re.match (r (\d{3,81})
print (m.group (
print (m.group (

print (m.group (

m

# 010-12345
# 010
# 12345

$ 1

, '010-12345")

deCadlJemcalZeale; ; 4ijRaymasZazL #7EczDiijNarsaR fiz8alJ IMa t chaf
@sleDRAaLigroup (0) efjefla YiaO§agNamUcheidysiijiNgroup (

angTlgroup () &UzasT:
1)aAAgroup (2) 4AeaAeealcd 7¢

®lJAczLczS=dl]
Name: temperature, dtype: object
location temperature high low
0 éeZass 11/-5A%C 11 -5
1 ei£aud 14/-5ArC 14 -5
2 aTRASS 12/-6A¥C 12 -6
3 *5gaad 12/-5A¥C 12 -5
4 &d’1l’et’e 11/-1A¥C 11 -1
5 azraix 11/-5A%C 11 -5
6 ad’ 1408 8/-TA¥C 8 -7

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

7 CcSsaduazh 13/-2A¥C 13 -2

8 ESER-Y 23 8/-6AFC 8 -6

9 &41j3360Ua&RE 5/-9A¥C 5 -9

10 3£186%2 14/-6AFC 14 -6

11 AYL =353 11/-4A¥C 11 -4

12 aNUaznamtazyz 13/-3ArC 13 -3

13 ANUEZNAZ | AMR¢ZS 13/-3ArC 13 -3

14  aymaz;aIJret’ 1amicL’1l’éeE 12/-3A¥C 12 -3
15 *IJLaIZaER&A7m 12/-3AfrC 12 -3

16  aYbasbdacrzénUaiAarnazm 13/-3AfrC 13 -3
17 AaNU&aznaycCegbalsasTegléer, 12/-2A¥C 12 -2
18 szAalzett 12/-3AfC 12 -3

19 amUéTeéijsann 13/-3ArcC 13 -3

20 &d’ 1’ &aIZaEna’m 12/-2A¥C 12 -2

21 aNUetnaEnazm 12/-2A¥C 12 -2

22 ®ZFasSAENRATM 12/-2A¥C 12 -2

23 aNU&znet Get’ NéeE, 12/-3A¥C 12 -3

13.5 5 aLoajlJar ZDeéobacoUazi

1) uied;eda
dj£cTigt designer iijNeNLe¢EanacondadROiijNal{aeCayN
conda3.05\Library\bin
designer . exeeUGiziiijNARNAGzaR AL fiijZ

& QtigitH - Qt Designer

ZHF)  Edit RO =

0B O
¥idget Box L]
Filter
a Layouts
= vertical Layout
1)) Horizontal Layout
¥ Grid Layout
8B rorm Layout
a Spacers

s
.
=

W) RN

1

H)

g
WE W
B %

=1
=]

ALY

templates\forms

Dialog with Buttons ... |
Dialog without Buttons |

11

W4 Horizontal Spacer

E Vertical Spacer Main Window ‘

. Buttons Widget

(=] PushButton =0 |

a Tool Button - - 1
@ Radio Button

& Check Box

0 Comman...Button
E Dialog Button Box

4 [tem Vi el-Based) AR

m View...el-Based) - =

|l List View i 5 -~ I
¥4 Tree View BEX/: [BAKD 2|

Table View

@D column View

4 Item Wid...m-Based)
List Widget

*§ Tree Widget
Table Widget

= Containers

=1 Grenin Rav

[v! et iz 42 S

(e | [1Aw.. [ #&6 -] x6@

\ 0 20

eara; Dal:  ALfiijZ

+=/

ol

a1.7477¢tU4; SiijNAS | ARmEYZX 1 a oD 1ngiijNa Tt djtcZD TNéi¢aeCayNae L Acd 7iijZ

”
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07 QUIRLHIE - Qt Designer S s e o elEl RS
D Edit .m m eEES) BOW) WwaH)
D@ B © D%ﬁﬂlﬂ:ﬂz!ﬁig
Widget Box ax | e T HEEESE a>
| }m = a
4 Layouts - 4 MainWindow QMainWindow =
= Vertical Layout 4 = centralWidget [ Qwidget
M Horizontal Layout 4 B8 gridLayout # QGridLayout
88 Grid Layout \ pushButton_add (=] QPushB
# Form Layout pushButton_div (2] QPush on
4 Spacers 3 ‘ P :n ton_eq (=] QPushB
g Horizontal Spacer  ~ :
l Vertical Spacer
4 Buttons
@ Push Button
a Tool Button
@ Radio Button
W Check Box

0 Comman...Button
[#x Dialog Button Box
4 [tem View...el-Based)

windowModal... NonModal 5

[ List View wS/ e =
~§ Tree View | ]
5 Table view | sz ms e ™

@D column View
4 [tem Wid...m-Based)
F- List Widget

qt e6:e6aa%l@RRi;ZcZDayycTleOgizia§zellinéCieCiezatlsaijAaRSENASCiijNéAZe£GaNU:

Nz, N2z Nz

aeIJAgzLeo(,eoquDeoaganZlX iaoDin ggTNeIca@CayNu]N
aerTa@CuJNaEuaylayAangTlazOé6qganZlaeY(,gd 7¢Z DAtz éalijZl cdNumbe riijNafzesa¢ZDeszadNi

o s,

Numbe raACaRsi; iy 7e6acoUaZlayme TIALIcZDal A=l afzesaaAC
2) &jipyaeUGizi

Nz

aj £nga@CayNaS 1izd 1ijNAFEeG, 26aaé ¢ZDui e UGiazie iy zpy 2 UGHz(iijZ

pyuic5 -o ./calculator/MainWindow.py ./calculator/mainwindow.ui

3) e8ac6UazZiacdcOréAze; S
afijaE&azSiijZ

from PyQt5.QtGui import =«
from PyQt5.Q0tWidgets import =
from PyQt5.QtCore import =

import operator

from MainWindow import Ui_MainWindow

Y266V izecaAéAze; SayLes cOAiiZ

# Calculator state.
READY = 0
INPUT = 1

class MainWindow (QMainWindow, Ui_MainWindow) :
def _ init_ (self, =xargs, =<*kwargs):

(continues on next page)
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4 Di':aplay-Widgets

Q Label

AI| Text Browser
!@ Graphics View

12, Calendar Widget

Progress Bar

A

Horizontal Line
Il Vertical Line
OpenGL Widget
<1 QQuickWidget
9 QWebView
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(continued from previous page)

super (MainWindow, self).__init__ (xargs, =*xkwargs)
self.setupUi (self)
# Setup numbers.
for n in range (0, 10):
getattr(self, 'pushButton_n ' % n).pressed.

—connect (lambda v=n: self.input_number (v))

# Setup operations.

self.pushButton_add.pressed.connect (lambda: self.
—operation (operator.add))
self.pushButton_sub.pressed.connect (lambda: self.
—operation (operator.sub))
self.pushButton_mul.pressed.connect (lambda: self.
—operation (operator.mul))
self.pushButton_div.pressed.connect (lambda: self.

—operation (operator.truediv)) # operator.div for Python2.7

self.pushButton_pc.pressed.
self.pushButton_eqg.pressed.

# Setup actions

connect (self.operation_pc)
connect (self.equals)

self.actionReset.triggered.connect (self.reset)
self.pushButton_ac.pressed.connect (self.reset)
self.actionExit.triggered.connect (self.close)
self.pushButton_m.pressed.connect (self.memory_store)
self.pushButton_mr.pressed.connect (self.memory_recall)
self.memory = 0

self.reset ()

self.show()

a§7caAhaeUzesTiijZ

def input_number (self, wv):
if self.state == READY:
self.state = INPUT
self.stack[-1] = Vv

else:

* 10 + v

self.stack[—1] self.stack[—1]

self.display ()

def display(self):

self.lcdNumber.display (self.stack[-11])

&NLéS6RE M, REAT247T¢ZDasdcOréAze, SiijZ

173
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def reset (self):
self.state = READY
self.stack = [0]
self.last_operation = None
self.current_op = None
self.display ()

def memory_store(self):
self.memory = self.lcdNumber.value ()

def memory_recall (self):
self.state = INPUT
self.stack[-1] = self.memory
self.display ()

+,-,%,/,/100af247T46d¢Ofe UzasTiijZ

def operation(self, op):
if self.current_op: # Complete the current operation
self.equals ()

self.stack.append(0)
self.state = INPUT
self.current_op = op

def operation_pc(self):
self.state = INPUT
self.stack[-1] *= 0.01
self.display ()

=4R0&f247T¢ZDa2UzaesTaddcOxiijZ

def equals(self):
if self.state == READY and self.last_operation:
s, self.current_op = self.last_operation
self.stack.append(s)

if self.current_op:
self.last_operation = self.stack[-1], self.current_op

try:

self.stack = [self.current_op(*self.stack)]
except Exception:

self.lcdNumber.display('Err")

self.stack = [0]
else:

self.current_op = None

self.state = READY

self.display ()

maindGjeTriijZ

173
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if name_ == '_ _main_ ':
app = QApplication([])
app.setApplicationName ("XiaoDing")

window = MainWindow ()
app.exec_ ()

® | XiaoDin

1 I
N

RE Z

DO ||O1)|C0
@p
|

O =[] =

N
}—L
o
-
||
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CHAPTER 14

aEsaz0

Python &fRi; NamR
a72¢T§eNecsmiijN2LS¢TIPythoniijA
imeizaafRi; NamRiijNeZt e Yiacdetzer TeiZ
c&li; dameizaa7R 4; NAmRA£AHAZR ~~

encefOaEsesia AL PythonaiRi; NamRaAN&SY 2 UzaEniijUiR GiijNefRad I ciiniy A= UGe Ut eOaaR Uzl

deCadle£Z:i77aFR4; NamRiijNafzd; a1 464k IiijNerae L SaUleifaSUaTa~~

efZ izl SeZt 21JL ALIGEZiijNAEZaGzeZt 4d 288 ¢ZDaFRi; NamRaACizze DREGSECTiiNEC @ Y 1éijSak s
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