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Introduction

• Whypython?
• Readablecode

• Fastprototyping

• Gluelanguage

• Python+Scipy +Numpy +Matplotlib

• Anaconda:https://www.anaconda.com/

• IDEs:spyder,ipython +vimoremacs,PyCharm,vscode,eclipse-pydev

• Usefullinks:

• https://docs.python.org/tutorial

• https://docs.python.org/library

• http://www.scipy-lectures.org/

• Book:ThePythonStandardLibrarybyExample
(예제로 배우는 파이썬 표준 라이브러리)

IDE:Integrateddevelopmentenvironment
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PythonBasic

• CodingRule

• Datatype

• ControlFlow

• FunctionandClass

• ModuleandPackages

• TextHandling

• TimeHandling

• FileHandling

• FileSystemHandling

• Internet

• Parallelism
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InvokingPython

1) print("HelloWorld")

$python

https://www.python.org/shell/

>>>exit()
or
>>>Ctrl+d(Linux)

>>>Ctrl+z(Windows)
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BasicSyntax

1) print("Hello,\

2) World!")

3) print('Hello');print("World!")

4) #Comments

5) ifTrue:

6) print("True")

7) else:

8) pass

9) ifTrue:print("True")

10)else:print("False")

Theycanbeenclosedinsinglequotes
('...')ordoublequotes("...")withthe
sameresult.

Passcanbeusedwhenastatementis
requiredsyntacticallybuttheprogram
requiresnoaction.
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Variables

1) 2+2

2) print(_)

3) 50 - 5*6

4) (50 - 5*6)/ 4

5) 8 / 5

6) 17 / 3

7) 17//3

8) 17 % 3

9) 5 **2

10)2 **7

11)width=20

12)height=5

13)height*=9

14)width*height
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Thelastprintedexpressionisassignedto
thevariable_.

height=height*9

Todo floordivision andgetaninteger
result(discardinganyfractionalresult)

VariableCaseSensitive

functionand variable:
snake_code
lowerCamelCode

Class:
UpperCamelCode
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Strings(1)

1) 'spameggs'

2) 'doesn\'t'

3) "doesn't"

4) '"Yes,"theysaid.'

5) "\"Yes,\"theysaid."

6) s='Firstline.\nSecond line.'

7) print(s)

8) print('C:\some\name')

9) print(‘C:\\some\\name')

10)print(r'C:\some\name')

print()functionproducesamorereadable
output.

\nmeansnewline

Youcanuse rawstrings byadding
an r beforethefirstquote.
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Strings(2)

1) print("""\

2) One

3) Two""")

4) 'S'+'u'*3+'per'

5) 'Py''thon'

6) word='Python'

7) word[0]

8) word[5]

9) word[-1]

10)word[-6]

Stringscanbe indexed (subscripted),with
thefirstcharacterhavingindex0.

+---+---+---+---+---+---+
|P|y|t|h|o|n|
+---+---+---+---+---+---+

0123456
-6-5-4-3-2-1
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Indexing

1) word[0:2]

2) word[2:5]

3) word[:2]

4) word[4:]

5) word[-2:]

6) word[:2]+word[2:]

7) word[::2]

8) word[::-1]

9) word[0]='J'

10)'J'+word[1:]

11)len(word)
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Anomittedfirstindexdefaultstozero,

anomittedsecondindexdefaultstothe

sizeofthestringbeingsliced.

Stringis immutable.
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List(1)

1) squares=[1,4,9,16,25]

2) squares

3) squares[0]

4) squares[-1]

5) squares[-3:]

6) squares[::-1]

7) squares+[36,49,64,81,100]

8) cubes=[1,8,27,65,125]

9) cubes[3]=64

10)delcubes[4]

thecubeof4is64,not65!

Listismutable.
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List(2)

1) letters=['a','b','c','d','e','f','g']

2) letters[2:5]=['C','D','E']

3) letters[2:5]=[]

4) letters[:]=[]

5) len(letters)

6) a=['a','b','c']

7) n=[1,2,3]

8) x=[a,n]

9) y=x[:]

10)y[0][0]='z'

11)x

Allsliceoperationsreturnanewlist
containingtherequestedelements.
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Tuple 1) numbers=(1,2,3)

2) numbers=1,2,3

3) numbers=1,

4) numbers[0]

5) numbers[0]=2#Fail

6) number_list =list(numbers)

Imutable

Iterable
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Dictionary

1) numbers={1:'One',2:'Two'}

2) numbers={'One':1,'Two':2}

3) info=(('One',1),('Two',2))

4) dict(info)

5) dict(One=1,Two=2)

6) numbers['One']

7) numbers['Three']=3

8) delnumbers['Three']

Mutable

Iterable

Indexing
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ControlFlow(if)

1) num=input("Pleaseenteraninteger:")

2) x=int(num)

3) ifx<0:

4) print('Negative')

5) elif x==0:

6) print('Zero')

7) elif x==1:

8) print('Single')

9) else:

10) print('More')

11)x=1

12)ifx:print("True")

13)x=0

14)ifnotx:print("False")

True,numbernot0,iterable not0length
ex.)-1,1,"a",[1]

False,Zero,zerolength,None
ex.)0,"",[]
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ControlFlow(for)

1) words=['cat','window','defenestrate']

2) forwinwords:

3) print(w,len(w))

4) range(10)

5) list(range(5,10))

6) list(range(0,10,3))

7) list(range(-10,-100,-30))

8) sum(range(4))

9) fori inrange(len(words)):

10) print(i,a[i])

Python’s for statementiteratesover
theitemsofanysequence(alistor
astring),intheorderthatthey

appearinthesequence.

Iterable object.Itdoesn’treally
makethelist,thussavingspace.
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ControlFlow(for)(2)

1) numbers=[1,2,2,3]

2) fori,ninenumerate(numbers):

3) ifn%2==0:delnumbers[i]

4) corr =0

5) fori inrange(len(numbers)):

6) ifnumbers[i - corr]%2==0:

7) delnumbers[i - corr]

8) corr +=1

9) odds=[]

10)forninnumbers:

11) ifn%2==1:odds=odds+[n]

Codethatmodifiesacollectionwhile
iteratingoverthatsamecollection
canbetrickytogetright.

Strategy:Createanewcollection

Strategy:Iterateoveracopy
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ControlFlow(for)(3)

1) forninrange(2,10):

2) forxinrange(2,n):

3) ifn%x==0:

4) print(n,'equals',x,'*',n//x)

5) break

6) else:

7) print(n,'isaprimenumber')

8) fornuminrange(2,10):

9) ifnum%2==0:

10) print("Foundanevennumber",num)

11) continue

12) print("Foundanoddnumber",num)

Thisisexemplifiedbythe
followingloop,whichsearches
forprimenumbers

exhaustionoftheiterable
(with for)orwhenthe
conditionbecomesfalse
(with while)

continueswiththenext
iterationoftheloop
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Function(1)

1) defadd(x,y):

2) print(x+y)

3) add(1,2)

4) a=add

5) a(1,2)

6) defadd(x,y):

7) print(x+y)

8) returnx+y

9) result=add(1,2)

10)add=lambdax,y:x+y

11)add(1,2)

Thefunctiondoesn’treturnavalue

called None.

Smallanonymousfunctionscanbecreated

withthe lambda keyword.
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Function(2)

1) defadd(x,y,z=1):

2) returnx+y+z

3) add(1,1)

4) add(1,1,0)

5) add(1,1,z=0)

6) z_init =1

7) defadd(x,y,z=z_init):

8) returnx+y+z

9) z_init =2

10)add(1,1)

Thedefaultvaluesareevaluatedatthe
pointoffunctiondefinitionin
the defining scope

x,yarepositionalargument;zis
positionalorkeywordargument,optional
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Function(3)

1) defadd(x,*args,y=0,**kwargs):

2) returnx,args,y,kwargs

3) add(1,2,3,z=5,a=6)

4) add(1,2,3,4,z=5,a=6)

5) args =(2,3)

6) kwargs ={'z':5,'a':6}

7) add(1,*args,4,**kwargs)

8) defadd(x:int,y:int)->int:

9) returnx+y

args andkwargs containallpositional
andkeywordarguments.
args istuple;kwargsdict

UnpackingArgumentLists
4)and7)showsameresults.

Functionannotations arecompletely
optionalmetadatainformationaboutthe
typesusedbyuser-definedfunctions.
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Class 1) classCalc:

2) def__init__(self,n1,n2):

3) self.n1=n1

4) self.n2=n2

5) defadd(self):

6) returnself.n1+self.n2

7) calc=Calc(1,2)

8) calc.n1,calc.n2

9) calc.add()

Classisakindofdatatypewhichhas
functionsandvariablesinits
namespace.
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MoreonLists(1)

1) numbers=[1,3,2,5,4,3]
2) len(numbers)

3) numbers.count(3)
4) numbers.index(3)
5) numbers.index(3,2)

6) numbers.append(0)
7) numbers.pop()
8) numbers.extend([10,11])

9) numbers.insert(0,-1)
10)numbers.remove(-1)

11)numbers.reverse()
12)numbers.sort()

numbers[len(numbers):] = [0]

numbers[len(numbers):] = [10,11]
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MoreonLists(2)

1) squares=[]

2) forxinrange(10):

3) squares.append(x**2)

4) squares=[x**2forxinrange(10)]

5) squares=(x**2forxinrange(10))

6) list(squares)

7) [(x,y)forxin[1,2,3]foryin[1,2,3]ifx!=y]

8) combs=[]

9) forxin[1,2,3]:

10) foryin[1,2,3]:

11) ifx!=y:

12) combs.append((x,y))

Generatorallowsyoutodeclarea
functionthatbehaveslikean
iterator.
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LoopingTechnique

1) records=[[0,'Park'],[1,'Kim']]

2) records.sort(reverse=True)

3) id=[];name=[]

4) for_id,_nameinrecords:

5) id.append(_id)

6) name.append(_name)

7) list(zip(*records))

8) id,name=zip(*records)

9) info=dict(records)

10)forkininfo:

11) print(k,info[k])

12)fork,vininfo.items():

13) print(k,v)

Thecomparison

uses lexicographical ordering:first

thefirsttwoitemsarecompared,

andiftheydifferthisdetermines

theoutcomeofthecomparison;

(1,2,3)<(1,2,4)

(1,2,3,4)<(1,2,4)
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ModulesandPackages(1)

1) importos

2) dir(os)

3) os.name

4) os.listdir()

5) os.mkdir('kasi')

6) os.listdir()

7) importos.path

8) os.path.exists('kasi')

9) importos.path asos_path

10)os_path.exists('kasi')

11)fromos.path importexists,isdir aspath_isdir

12)path_isdir('kasi')

PackagesareawayofstructuringPython’s

modulenamespacebyusing“dottedmodule

names”.

AmoduleisafilecontainingPython

definitionsandstatements.Thefilename

isthemodulenamewiththe

suffix .py appended.
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ModulesandPackages(2)

package/__init__.py

1) frompackage.sub_package importmodule

2) from.sub_package importmodule

package/sub_package/__init__.py

1) from.importmodule

2) from..sub_package2\

3) importmoduleasmodule2

4) frompackageimportmodule

5) frompackage.sub_package \

6) importmodule,module2

The __init__.py filesarerequiredtomake
Pythontreatdirectoriescontainingthe
fileaspackages.

package/
__init__.py
sub_package/
__init__.py
module.py

sub_package2/
__init__.py
module.py

Relativeimportsuseleadingdotsto
indicatethecurrentandparentpackages
involvedintherelativeimport.
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TextHandling(1)

1) bin=b'Park'

2) txt=bin.decode()

3) txt.encode()

4) score=88.334

5) name='Park'

6) f'{name}\'sscoreis{score}'

7) f'{name:10}\'sscoreis{score:+08.4}'

8) forxinrange(1,11):

9) r=x,x*x,x*x*x

10) print(f'{r[0]:2d}{r[1]:3d}{r[2]:4d}')

[[fill]align][sign][#][0][width][grouping_option][.precision][type]

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

bytesstoresrawdataas8bitssequence.

strstoresencodedrawdatatorepresent

textinsystemencodingscheme.
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TextHandling(2)

1) '{},{}'.format('Park','Jongyeob')

2) fullname =('Park','Jongyeob')

3) '{},{}'.format(*fullname)

4) '{1}{0}'.format(*fullname)

5) '{1[0]}.{0}'.format(*fullname)

6) '{last}{first}'.format(first='Jongyeob',last='Park')

7) fullname ={'first':'Jongyeob','last':'Park'}

8) '{last}{first}'.format(**fullname)

9) '{0[first]}{0[last]}'.format(fullname)

10)'{0[first][0]}{0[last]}'.format(fullname)

11)'{0[first][0]:5}{0[last]}'.format(fullname)
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TextHandling(3)

1) text='Spam-Egg-Sandwitch'

2) text.upper()

3) text.lower()

4) text.startswith('Spam')

5) text.endswith('Sandwitch')

6) text.replace('Egg','Onion')

7) i =text.find('a')

8) i2=text.find('a',i+1)

9) text[i+1:i2]

10)text.split('-')

11)"42".zfill(5)

12)"-42".zfill(5) https://docs.python.org/3/library/stdtypes
.html#text-sequence-type-str
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DatesandTimes(1)

1) importdatetime

2) d=datetime.date(2022,2,11)

3) t=datetime.time(12,0,0)

4) dt=datetime.datetime.combine(d,t)

5) print("Datetimeis{:%y%m%d_%H%M%S}".format(dt))

6) dt_str ="220211_120000"

7) fmt ="%y%m%d_%H%M%S"

8) dt=datetime.datetime.strptime(

9) dt_str,

10) fmt)

11)dt.strftime(fmt) strftime() and strptime() FormatCodes:
https://docs.python.org/3/library/datetime
.html
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DatesandTimes(2)

1) td=datetime.timedelta(days=1)

2) td.total_seconds()

3) td2=datetime.timedelta(days=1,seconds=10)

4) td2- td

5) t1=datetime.datetime(2020,2,28,0,0,0)

6) td=datetime.timedelta(days=1)

7) t1+td

8) t2=datetime.datetime(2020,2,29,0,0,0)

9) t2- t1

10)datetime.datetime.now()

11)datetime.datetime.utcnow()
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FileHandling(1)

1) text=\

2) '''Apple

3) Orange

4) Watermelon

5) '''

6) f=open('workfile.txt','w')

7) f.write(text)

8) f.close()

9) f=open('workfile.txt','r')

10)f.read()

11)f.close()

12)importos

13)os.listdir()

'r':Fileread
'w':Filewrite
'r+':Filereadandwrite

'a':Fileappend
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FileHandling(2)

1) add_text =\

2) '''Carrot

3) '''

4) withopen('workfile.txt','a')asf:

5) f.write(add_text)

6) f=open('workfile.txt','r')

7) f.readline()

8) forlineinf:

9) print(line)

f.readline() readsasingleline
fromthefile;anewlinecharacter
(\n)isleftattheendofthe
string,and isonlyomittedonthe
lastlineofthefileifthefile
doesn’tendinanewline.

Theadvantageusingwithkeywordis
thatthefileisproperlyclosed
afteritssuitefinishes.
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FileSystemHandling(1)

1) importos

2) cwd =os.getcwd()

3) os.listdir(cwd)

4) filepath =os.path.join(cwd,'workfile.txt')

5) os.path.exists(filepath)

6) os.path.isfile(filepath)

7) os.path.isdir(filepath)

8) relpath =os.path.relpath(filepath)

9) abspath =os.path.abspath(relpath)

10)os.path.split(abspath)

11)os.path.splitext(abspath)

UNC:c:\windows\path
POSIX:/linux/path
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FileSystemHandling(2)

1) fori inrange(10):

2) d=f'sub/sub{i}'

3) os.makedirs(d)

4) forjinrange(10):

5) p=f'{d}/test{j}.txt'

6) withopen(p,'w')asf:

7) pass

8) importglob

9) files=glob.glob('sub/**/*.txt')

10)len(files)

11)glob.glob('sub/sub[0-1]/test[0-1].txt')

The glob moduleprovidesafunctionfor
makingfilelistsfromdirectory
wildcardsearches

sub/sub0/test0.txt
...
test9.txt

...
sub9/test9.txt
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InternetAccess

1) fromurllib.parse importurlparse

2) url ='http://worldtimeapi.org/api/timezone/etc/UTC.txt'

3) o=urlparse(url)

4) o.hostname
5) o.path

6) importos
7) dirpath,filepath =os.path.split(o.path)

8) fromurllib.request importurlopen

9) withurlopen(url)asresponse:
10) withopen(filepath,'w')asf:
11) text=response.read().decode()
12) f.write(text)

13) os.listdir()

Convertbytestoastr
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Parallelism(1)

1) importtime

2) num=0

3) defpop(id):

4) globalnum

5) time.sleep(1)

6) fori inrange(10):

7) print(f"{id}[{i}]Num={num}")

8) num+=1

9) time.sleep(0.1)

10) importthreading

11) threads=[threading.Thread(target=pop,args=(i,))fori inrange(2)]

12) forth inthreads:th.start()

13) forth inthreads:th.join()
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1[8]Num=16
0[8]Num=16
1[9]Num=18
0[9]Num=18
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Parallelism(2)

1) lock=threading.Lock()

2) num=0

3) defpop(id):

4) globalnum

5) time.sleep(1)

6) fori inrange(10):

7) lock.acquire()

8) print(f"{id}[{i}]Num={num}")

9) num+=1

10) lock.release()

11) time.sleep(0.1)

12) threads=[threading.Thread(target=pop,args=(i,))fori inrange(2)]

13) forth inthreads:th.start()

14) forth inthreads:th.join()
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Criticalsection

0[8]Num=16
1[8]Num=17
0[9]Num=18
1[9]Num=19


