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5T 2 [FAmoebaDE AE FE THAHABCE EBITHINNEOA T O IMEMER IEEEH1=OICELN =T

THH, ] (Wikipedia)
PythonldT—2H ATV ADHDBHF TCLLFERAEINSEEETY , PythonlZIZLL T OHEEAHYET,
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® HRELTIEPythonlI3RDEFIRTHS3.6%
@ BEAELLTIETE2D
O ZMDPythonTHEELGEDTATS)EAVAM—ILLTULKAE
B PythonDIREFBE A THEETESAMEIT
O Anaconda(miniconda)ZF|FH9 55 %
B PythonDRIEZB N THEETLHEEI GV ARIT
B AVRMSEFEO>TRELRYINIZ7T—KDAVR—FF1TS

1. RDPythonhs A1 VR F—JL

@® PythonlZIIN\VT—U BB R T ATHDpiphMZETHBELTLS=OH. pipZFIALTRESATIVEAY
AR—=ILT B
O Python3RZFDELDDAVA—ILIFEIE

$ pip install jupyter numpy pandas scipy matplotlib scikit-learn



2. Anaconda(miniconda)%#/HLTA VX b—JL

@ AnacondaldPython RUSDITICWHELSA TS —HERBL TN S\ —
@ minicondal&AnacondaD F THMICHELR/NEDAHEH-BEDT(AMN)E2—aY
O Anaconda® & > O—KR— (https://conda.io/miniconda.html) MS{FERAL TLNR0SIZEHET-
AVAN—FFERFELTH Y A—FT 5
O S [EIEPython3 6 RN ATIED =8 Python3.6 NIV A—Z%FIAT %

2. AnacondaZfIHLTA YR F—JL (i Z)

Conda «<notitle>  Contents

Miniconda

s @ B

Windows Mac OS X Linux
Python 3.6 64-bit (exe installer) 64-bit (bash installer) 64-bit (bash installer)
32-bit (exe installer) 32-bit (bash installer)
Python 2.7 64-bit (exe installer) 64-bit (bash installer) 64-bit (bash installer)

Other resources:

32-bit (exe installer)

* Miniconda with Python 3.6 for Power8
* Miniconda with Python 2.7 for Power8
» Miniconda Docker images

+ Installation instructions
» MD5 sums for the installers
» conda change log

32-bit (bash installer)




3. miniconda®f#E VA

® RIEZFED
$ conda create -n analytics

® REDT7IT4N—k
$ activate analytics

@ RERTO/N\YIT—IAVAR—)L
$ pip(conda) install jupyter numpy pandas scipy matplotlib scikit-learn

® RIEDKRT

$ deactivate analytics

@ Jupyter notebook E TOIEEZFHELELLFET .
@ IVUREEFTLIETALIMZIL—FELTCupyterBNEBEILET S

$ jupyter notebook



;EE1 : PythonDEST (2—=FILER)

° —IFJ)LH SpythonZE#2EIL TLIEELY,
® PythonMD/\—2a ZRERL TS,

‘ ce _—Dy‘lhon—EOXZ;‘""" o

o0 @ I bosh — 80x24

Last login: Fri Nov 15 87:52:16 on ttys@@@
[p(anaconda-2.4.0) (base)

Python 3.7.3 (default, Mar 27 2019, 16:54:48)
[Clang 4.0.1 (tags/RELEASE_401/final)]l Anaconda, Inc. on darwin

$ python

Type "help", "copyright", "credits" or "license" for more information.

[>>> print("Hi!!")
Hit!

>>> I

[(anaconda-2.4.8) (base) [N - thon —-version

Python 3.7.3

(anaconda-2.4.0) (base) NN |




BB 2 : PythonM=E1T (Jupyter notebook#&)

® A—3F)Lh BJupyter notebookZEEITL TLIEEUY,
® [ Chapter01_introduction.ipynb IZ BN TLE &Y,

ece M upyter-notebook — 80x24 ‘

[(anaconda-2.4.0) N s oy ter notebook

[I 89:25:26.760 NotebookApp] JupyterLab extension loaded from //anaconda3/lib/py
thon3.7/site-packages/jupyterlab

[I 89:25:26.760 NotebookApp] JupyterlLab application directory is //anaconda3/sha

re/jupyter/lab
= Jupyter aut | | Logou
Fies | Rumning Gusters
Select toms to perform actions on them. Upload | New= &
S0 - |m AER/ ®E/ ATOYSIVO RE
Name & | Last Modfied o size
o won

7EH  496K8

® PythonlZIX)TIILELSREEENHYFET,
e “[HJ)a—F—1avI¥ [LuFIIa—F—aV]THES=3DEXFH)TFIILENNET,
0 /OB EFITEARLI-EDERE)TIILENNET,
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EE3 : XFAY) T I IILDERE

® [CAITBLIFIEVNSIXFIEH AT HUEBEREL TS,

EE4 : XFHNY) T I IILDERER

® [SHOXRIE BN TT, IELDIKIIT. XFHL VT INA—T—2a0F EOUXFIITIINELE DTS
MIBEREL TS,

o [SHDXRIFTBN ' TY, JEWLDIKIIC. XFFHIATILA—T—2avZ2EOXFIITIIIVEE LT 50
BERELTIEEL,
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® PythonCO—FRICOAUMERATBRET# O r—NEFENET, THILRICESXEIL. ZDTORDHYE
TEREINET,

® BHITOAAVERATIRICIEN V(T WNIA—T—2a) EE“ ) (AT NI +—T—32)%3DT
JAVRT IR BEREEAET

BEES: aOXAY FORE

® AVREIITRREL TEELY,
0 BHEITOAAUIXFEHEHLTIEESY,
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1Tk

® RDETFEET HIf XA° for XGE, REBICHI DX ERFOXEHEAEXEVNVET,
® f XTRFHXAEDHZEICREDUENRTEINETN, ECHLEEFTTOXERTIIDONETRT D
[ZEHONEZDATAYITY , Javali & TIE, FERDFRIZ(-ITRESNFET,
if (FH) {
TOYIRONIE
T0vIRDMNIE2
}

® Python TIXEFRILZXFEEHLTIZ. LAV T UM SN TOWAXERLITOYSELTHRNET,
if &=
JOvIRDLIE
JOv RO NE2
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7o UN

AIEIETOREZRDIRYIRY
EHEF
AITDxorElF

14



HIEIE TOEZRDIRYIRY

Python & (&

® [T4RIFAmoebaDFEMEFETHAHABCEEIHINNEOF T IMEMEXM G SE HI=dITEon -

THH, ] (Wikipedia)
® PythonlIT—AHA IV ADDEH CLUEAINDEETT . PythonlZIZ LI TOREEMNAHYET .

> SUEMNDUTNTIA—TAUT ENDLESTEL,
> HUEHE. HALETERTESSMTIINEE,

> Web7 ), APIREIERTESDSAIIULEE,
® HEZLDIAZ2=T4HPython [CKBFARELELTVWETA. UTDOILIEIEFTY,

> AXRT7 TR,
> F—LT7Os534,

15



_

Jupyter Jupyter
b

@ WebISUHMLPythonGEDTOY SV EBERITIEHIRE
@ HLiHllL. PythonDAUASIT4T L z)LEELY5RSIICLTzIPythonHVIAEY
0 BILBEHETOTOYISLEITELTHE
0 FAITPHMDRAEELSTILIARVFDEST
O etc
@ [PythonZWeb#ZHIZETEE BN DT D EL T, IPython Notebook AN E 15
O T—ITLRITIT7, HADEDHIAH
O MarkdownMD 1B A H
O ipynbeKICLY ., T BREEARTEERTHZIERL TREFLETNAREIC
@ [Python NotebookZPython A4t D E FBICH R S 7=H D HJupyter Notebook
O Python
O R
O Julia

® PythonlZIX)TIILELSREEENHYFET,
o “[AT)a—T—2a ] [P IINa—T—2aV] TR0 EXFERNTIILENNET,
0 /OB EFITEARLI-EDERE)TIILENNET,
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O— FICEE&E TS5 A2 F

® PythonTO—RIZOAVIEEAT BRI 4] (v —N)EFENET, M# I URIZEXEIL. ZDITOERDHYE
TEEINET,

® BHITOAAUERATBRICIET V(T NIA—T—2a) FE 1A TINI+—T—30)%3DT
AAVRT INT BEDEEAET

1Tk

® RDETFEET HIf XA° for XGE, REBICH DX ERHFOXZEHEAEXEVVET,
o f XTREFHXANEDHZEICNEDUENRITEINET N, ECHLEEFTOXERTIIDONETRT D
[ZEHONEZDATAYITY , Javali & TIE, FERDHRIZ(-ITREESNFET,
if (FH) {
TOvIRONE
T0vIRDMNIE2
}

® Python CIIEFRILGEXFEZFEHT 2. ALAVT USSR TWAXERILTOYIELTHRINVET,
if &4=:
JOy RO NE
JOv RO NE2

17



® (PythonTEDTOYZLMBIZENT) EHEEICFINORKIE, SHEXEEEDOF—T—FTREFT H1LH4
#HTI,
® HIfIMGEETEWMERLE. ARV EDT—RITIEALOTVEIIZDITEHEHTITY

In [1]: fkeyword ="ZAIBIET T e— [keywordEWSEHIZ[CAITHIK]ELS
print(keyword) XFHERALTVET,
CAITBIT

18



HE1 Rt

® [CAITBLIEIEVOIXFIZEERICHKAL, TDEHZLE NT HMEEREL TS,

® PythonTIIEHMIEZRATHE BRI THEHELTUNET,
o ZHDEIItypeOBMTHRT LN TEFT,
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EE2 . EHOBROMERE

0 ZTHIXFH., FEFRALTIZELY,
0 FNFNDEHOEEFEZEL TS,

EEI: Rogeaxi

o EEKALEFHINMRABEEELLGEEOREHIEL TS,
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ERDEE

® PythonDEHIZEIXFHNE, BHE, FH/PMRABLGEAHYET N HEICHOEBRETIENTEET,
o BIZIEstrOBMEERT HEXFINEIZ, intOBBEFERT HEREKEIC, float OB RZEHEA T HEFE/ N
RBZEHIDIENTEEY,

# X FI R E BT CITHRLET,
param_1 ="1"
print(param_1, type(param_1))

param_2 = int(param_1)
print(param_2, type(param_2))

# X FI R EZENE T ERLET,
param_3 ="1.23"
print(param_3, type(param_3))

param_4 = float(param_3)
print(param_4, type(param_4))

ERDEE

® “1-23"LULVOXFHNEFE/IMMABICERLLIELIZY, 1237V X FHNEBEHBIEBRLLIET HE.
IS—MRELFT, REBIBEULGRBEOAHAMNEITARETT,
param_="1.23"

HIS—DRELET,
print(type(int(param_)))

ValueError Traceback (most recent call last)
<ipython-input-19-39906922da24> in <module>

1 param_ ="1.23"

2HIS—IPRELET,
----> 3 print(type(int(param_)))

ValueError: invalid literal for int() with base 10: '1.23'
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mE4 BZE

XEFENE BYHE FHNEREREOERE

EITLTLESLY,
123" LS X F I E BB CEBRT HNBEFEST
“1-23" EWVSXFSEZE/ N AR CEBRT DMNEBERTLTLESWNIS—NERELET),

LTSN (T S—AEELFT),

EHOmARA

EHOGAIERATEDIDETROXFTY,

> INXFOEF
> RKXFOEF
> FUH—Ra7

® HFFEHDOBRDEBEICIEEZAFEA,

# S DER
~aa=1

File "<ipython-input-26-d086c52fd5b3>", line 1
~aa=1
A

SyntaxError: can't assign to operator

# SEERICHFERER

1a ="chars"

File "<ipython-input-27-a502d951e202>", line 2
1a = "chars"
A

SyntaxError: invalid syntax
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EES5 : thnARA

o MBARAIHDOLGNVERRATIS—ARETHEEMHEL TS,

Fi#eE & B AAH R

0 ZEHAFIL—IIZRLETNIE, BEXMIZIZBERICDIFTEIENTEET,
o I==LIFHEICIHHAAHBEEHE IERCAFTEDITEDILEET=IEINKNTT,

param_int = 1
type = float
print(type(param_int))

1.0
15 : [type] ELNS ZE # I “floatE R ALT=1=8. [type]BE %X

(FRZIGT OEMTIEEL, FR M RB KR
PR EGOTLENELS,

23



JRE6 : TR, MAAsH BB DHRE

FRIFBEREZEL TZELY,
print(__import__('keyword").kwlist)

['False', '"None', 'True', 'and', 'as', 'assert', 'async', 'await', 'break’, 'class', 'continue’, 'def', 'del', 'elif', 'else', 'except’, 'finally', 'for', 'from', 'globa
I', 'if", 'import', 'in', 'is', 'lambda’, 'nonlocal’, 'not', 'or', 'pass’, 'raise', 'return’, 'try', 'while', 'with', 'yield']

HAAH BB B EHERL TSN,

print(dir(__builtins__))

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException’, 'BlockinglOError', 'BrokenPipeError', 'BufferError', 'BytesWarning', 'ChildPro
cessError', 'ConnectionAbortedError', 'ConnectionError’, 'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning', 'EOFError', 'Ell
ipsis', 'EnvironmentError', 'Exception', 'False', 'FileExistsError', 'FileNotFoundError', 'FloatingPointError', 'FutureWarning', 'GeneratorExit', 'IOErro
r', 'ImportError', 'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError', 'IsADirectoryError', 'KeyError', 'Keyboardinterrupt', 'LookupE
rror', '"MemoryError', '"ModuleNotFoundError', 'NameError', 'None', 'NotADirectoryError', 'Notimplemented', 'NotimplementedError', 'OSError', 'Ov
erflowError', 'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError', 'RecursionError', 'ReferenceError', 'ResourceWarning', 'Runti
meError', 'RuntimeWarning', 'StopAsynclteration’, 'Stoplteration’, 'SyntaxError', 'SyntaxWarning', 'SystemError', 'SystemExit', 'TabError', 'Timeo
utError', 'True', 'TypeError', 'UnboundLocalError', 'UnicodeDecodeError', "UnicodeEncodeError', 'UnicodeError', 'UnicodeTranslateError', 'Unicode
Warning', 'UserWarning', 'ValueError', "Warning', 'ZeroDivisionError', '__IPYTHON__", '__build_class__', '__debug__",'__doc__", '__import__',
'__loader__',"'__name__'",'__package__'", '__spec__", 'abs', 'all', 'any', 'ascii', 'bin’, 'bool', 'breakpoint’, 'bytearray’, 'bytes', 'callable’, 'chr', 'cl
assmethod', 'compile’, 'complex’, 'copyright', 'credits', 'delattr’, 'dict’, 'dir', 'display’, 'divmod', 'enumerate’, 'eval', 'exec', 'filter', 'float', 'forma
t', 'frozenset’, 'get_ipython', 'getattr’, 'globals', 'hasattr', 'hash', 'help', 'hex’, 'id', 'input’, 'int', 'isinstance’, "issubclass', 'iter', 'len’, 'license’, 'lis
t', 'locals', 'map’, 'max', 'memoryview', 'min’, 'next', 'object’, 'oct', 'open’, 'ord’, 'pow', 'print', 'property’', 'range’, 'repr', 'reversed', 'round', 'set’,

'setattr', 'slice’, 'sorted', 'staticmethod', 'str', 'sum’, 'super’, 'tuple’, 'type', 'vars', 'zip']

IOz HO MER
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AICzH pEF

PythonZA TR 3 2 A2 b &Y (httos/docs ovthonore/ia/a/reference/datamodel htmifobiects values-and-types )

® Python IZHF5 AT DUk (object) &I, T—2EHERMIZEKLIZEDTT , Python TAT S LIZEITS
T—REET AT I FREA Tz I/MEDOBERELTREINE T,

® ITARTOREMIE. B—1k (identity), B, EZHL->TVET, R—% FERShE=HEEIERINFHFA SN
FATOTORDTRLRADESBEDIZEBZONEDELNER A, is BEFIE2D2OF T/ DR
FHELET, id) BABIIE—14ERTEBHZRLET,

AITzH pEF

o ERMICIEIBHOXFI YR 3TNGEDT—RIFATOIMTT,

param_string = "X F5TF, "
param_int = 1
param_float = 1.0

print(type(param_string))
print(type(param_int))
print(type(param_float))

<class 'str'>
<class "int'>
<class 'float'>

XFEHE, BYE FHIMMRBEORHLUTIVE
FITPIIRTY,

list_=[0.0, 1.0, 2.0]
print(type(list_))

<class 'list">

JAREATOTORTT,

25



AICzH pEF

® JUSRATOIYMEAVRAVRIELIZADIATOLIMTT,

class test:
pass

HARERE
test_instance = test()

type(test_instance)

__main__.test
SE
® [ Chapter02_variable_object.ipynb |DS & [ZRFHIN TSI —REZERIZHMNLTH T, I—FOEFHERERL
THELLD,
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E3E : HAAABEMEE—T—2D

JAagsz29

FoTUNR

® FIEIETHHEEDRYEY
® HAAHBEKET
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HIEIE TOEZRDIRYIRY

® (PythonTEDTOYZLMBIZENT) EHEEICFINORKIE, SHEXEEEDOF—T—FTREFT H1LH4
#HTI,
® HIfIMGEETEWMERLE. ARV EDT—RITIEALOTVEIIZDITEHEHTITY

In [1]: fkeyword ="ZAIBIET T e— [keywordEWSEHIZ[CAITHIK]ELS
print(keyword) XFHERALTVET,
CAITBIT
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ERDEE

® PythonDEHIZEIXFHNE, BHE, FH/PMRABLGEAHYET N HEICHOEBRETIENTEET,
o BIZIEstrOBMEERT HEXFINEIZ, intOBBEFERT HEREKEIC, float OB RZEHEA T HEFE/ N
RBZEHIDIENTEEY,

# X FI R E BT CITHRLET,
param_1 ="1"
print(param_1, type(param_1))

param_2 = int(param_1)
print(param_2, type(param_2))

# X FI R EZENE T ERLET,
param_3 ="1.23"
print(param_3, type(param_3))

param_4 = float(param_3)
print(param_4, type(param_4))

ERDEE

® “1-23"LULVOXFHNEFE/IMMABICERLLIELIZY, 1237V X FHNEBEHBIEBRLLIET HE.
IS—MRELFT, REBIBEULGRBEOAHAMNEITARETT,
param_="1.23"

HIS—DRELET,
print(type(int(param_)))

ValueError Traceback (most recent call last)
<ipython-input-19-39906922da24> in <module>

1 param_ ="1.23"

2HIS—IPRELET,
----> 3 print(type(int(param_)))

ValueError: invalid literal for int() with base 10: '1.23'
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EHOmARA

& ZTHDGMAICHERATEDIDIFITEDXFTY,

> INXFORF # EEDER
- ~aa=|
> RKXFORF
— File "<ipython-input-26-d086c52fd5b3>", line 1
> ¥ ~aa=1
A
> TUH—RA7 SyntaxError: can't assign to operator

® HFFIEHDBRDEBEICEIFEZFTEA.
# LRI FELER

1a ="chars"

File "<ipython-input-27-a502d951e202>", line 2

1a ="chars"
A

SyntaxError: invalid syntax

Fi#eE & B AAH R

0 ZEHAFIL—IIZRLETNIE, BEXMIZIZBERICDIFTEIENTEET,
o I==LIFHEICIHHAAHBEEHE IERCAFTEDITEDILEET=IEINKNTT,

param_int = 1
type = float
print(type(param_int))

1.0

15 : [type] ELNS ZE # I “floatE R ALT=1=8. [type]BE %X
(FREEBTIERTIEEL BN ERICEHRT
HEEL>TLEWELS =,
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AICzH pEF

PythonZA TR 3 2 A2 b &Y (httos/docs ovthonore/ia/a/reference/datamodel htmifobiects values-and-types )

® Python IZHF5 AT DUk (object) &I, T—2EHERMIZEKLIZEDTT , Python TAT S LIZEITS
T—REET AT I FREA Tz I/MEDOBERELTREINE T,

® ITARTOREMIE. B—1k (identity), B, EZHL->TVET, R—% FERShE=HEEIERINFHFA SN
FATOTORDTRLRADESBEDIZEBZONEDELNER A, is BEFIE2D2OF T/ DR
FHELET, id) BABIIE—14ERTEBHZRLET,

AITzH pEF

o ERMICIEIBHOXFI YR 3TNGEDT—RIFATOIMTT,

param_string = "X F5TF, "
param_int = 1
param_float = 1.0

print(type(param_string))
print(type(param_int))
print(type(param_float))

<class 'str'>
<class "int'>
<class 'float'>

XFEHE, BYE FHIMMRBEORHLUTIVE
FITPIIRTY,

list_=[0.0, 1.0, 2.0]
print(type(list_))

<class 'list">

JAREATOTORTT,
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AICzH pEF

® JUSRATOIYMEAVRAVRIELIZADIATOLIMTT,

class test:
pass

HARERE
test_instance = test()

type(test_instance)

__main__.test

HAAAHBER &1
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HAAAHBIRE (X

o FRETHEINTVWIEHDILEZAAHAABBETUVET  FAGRELTHECTHF AT HIEMNATEE
—G-;—O

o HMAAABBAIITRDOLIICHRTHIENTEET,

print(dir(__builtins__))

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException’, 'BlockinglOError', 'BrokenPipeError', 'BufferError', 'BytesWarning', 'ChildPro
cessError', 'ConnectionAbortedError', 'ConnectionError', 'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning', 'EOFError', 'Ell
ipsis', 'EnvironmentError', 'Exception', 'False', 'FileExistsError', 'FileNotFoundError', 'FloatingPointError', 'FutureWarning', 'GeneratorExit', 'lOErro
r', 'ImportError', 'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError', 'IsADirectoryError', 'KeyError', 'Keyboardinterrupt', 'LookupE
rror', '"MemoryError', '"ModuleNotFoundError', 'NameError', 'None', 'NotADirectoryError', 'Notimplemented', 'NotimplementedError', 'OSError', 'Ov
erflowError', 'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError', 'RecursionError', 'ReferenceError', 'ResourceWarning', 'Runti
meError', 'RuntimeWarning', 'StopAsynclteration', 'Stoplteration', 'SyntaxError', 'SyntaxWarning', 'SystemError', 'SystemExit', 'TabError', 'Timeo
utError', 'True', 'TypeError', 'UnboundLocalError', ‘UnicodeDecodeErrur‘, 'UnicodeEncodeError‘, 'UnicodeErrur', 'UnicodeTransIateError‘, 'Unicode
Warnlng' 'UserWarnlng‘ 'VaIueError' 'Warnlng', 'ZeroDivisionError', IPYTHON _build_class__','__debug__","'__doc__","'__import__",

_loader__", '__name. __package__ ,'__spec__', 'abs', "all', any ‘ascii', bln bocl breakpomt 'bytearray', 'bytes', 'callable’, ‘chr', 'cl
assmethod‘ ‘compile’, 'complex’, 'copyright', ‘credits’, 'delattr' 'dlct' ‘dir', 'dlsplay' 'dlvmod' ‘enumerate’, 'eval', 'exec', 'filter', ‘float' ‘forma
t', 'frozenset', 'get_ipython', 'getattr’, 'globals', 'hasattr', 'hash', 'help', 'hex', 'id', ‘input’, ‘int', ‘isinstance‘, 'issubclass', 'iter', 'len’, 'license’, 'lis
t', 'locals’, 'map’, 'max’, 'memoryview', 'min’, 'next', 'object’, 'oct', 'open’, ‘ord', 'pow', 'print', 'property', 'range’, 'repr', 'reversed', 'round’, 'set’,
'setattr', 'slice', 'sorted', 'staticmethod', 'str', 'sum’, 'super’, 'tuple’, 'type', 'vars', 'zip']

# A BB DB

® abs()
> BUEDIEREZRENT HEETT,
® alll)
> BIBISELE-EENTARTETHNIETrueZFRLET , TN LIS EFalse TY,
® any()
> ORZEHTIIHMIZELEEZOWVWININETHNIETrueZRBLET , TN LIS M EFalse TT ,
® bin()

> BIBICEHEET L BT DDV 2ERKREOXFINCEBRLET , XEHB TG XF
5|z RY ECAITFELTLIEELY,
® bool()

> BIMOEZIFELTELDTrue, B SFalseZREILET .
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A 7B B DK

complex()
> BREFERIVSRATT, SIHIZIZERHRE DTN, F—515UIEHER. F 51T
DEEZELFET,
dict()
> BHEITRATY, SIEMHLWEEF IO IMEERLTGRLET,
divmod()
> 2DM5|HEELEST. TDEBYUTHOEINVEDHERERYDRTERHALET,
enumerate()
> BIBICATL—avamlRefA T O HMEET Lenumerate A TV RERLET .

> enumerate4 T T OMIATFL—ETHY. next 0ZFEVHITEIZHEVHEL-BIHETDA TS
FOEZRDATIVERLET,

A 7B B DK

eval()

>  5l#FEPythonDXELTERELET S

exec()

> BIBITELEXERTITEHENTEET,

filter()

> BIBTETIRANMIE Diterable M EHICESERLTEIAINA) T THIENTEET , FHILR
BMELTELET,

float()

> FENRBEOA T HNVEERLET,

format()

> BIBIBUCTA—TyRLIWMEZ . F25 MU T+ —TYMEEXFINZEET CETEBMBOMELIER
HEnZFEY,
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A 7B B DK

® frozenset()

> iterableF5|#ZED T, frozensetH TV OMERELET  EAMICsetBERILKIICEESEESE
’ZAFzT,
® help(
> PythonF TPz VbDEBAERLSIENTELIEEICEFLEAHKTT,
® hex()
> BIBICEHMEET L. BEICOXEDIT 16 ERDIEIIERLET . .
® int()
> BYEROSADAVREIVAA T M RAILES,

® isinstance()

> BELEAITOIIMD, HDITADAVARBUANEIMEFIFELTrue/FalseZREILET .

#H A A A BEEL D I
® len()
> DAROHEOHAAF#WHBTHIEMTT,
® st
> listA IO EERLET,
® map()
> iterable D ETDEZRICZ function ZEAL, ZOFHEINSERINDIITL—2FRLET,
® max()
> 2 DU EDSIHOFTHRRDEDERLET,
® min)

> 2DUEDSIHOBPTRIDLDERLET,
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A 7B B DK

® next()
> iterator DRDEZRZWEHELET,
® oct()

> B xF 8 HEXFIIEBRLET,
® pow(x vy[, z])

> xDyFEERTLET5IEELTz NEZONDE XDy BITHTD z DEIRERLET,
® range(start, stop[, step])

> rangeBA T HMNEERLET,

® reversed()

> BEREZHIRICRYETATL—2ERLET,

A 7B B DK

® sorted()

> iterable DERFIHREZ-FHT-0) AERLET,
® sum(iterablel[, start])

> start&iterable DB EBEREENOANEETLET, start DT IAILME 0 TI,
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4/ : 1 TSIITNGET—2ZFFEHL -

JAagsz29

FoTUNR

® HIEFTOEEDERYERY
® AT3TI.O—rUREF
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HIEIE TOHEZEDHR Y iR

HArH BB LK

o BRETHEINTLWAEHDILEZAHAABBETUVET  FAGRELTHECTHF AT HIEMNATEE
—G-g_o

o HAAABBBIITERDIIICHERTHENTEET,

print(dir(__builtins__))

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException’, 'BlockinglOError', 'BrokenPipeError', 'BufferError', 'BytesWarning', 'ChildPro
cessError', 'ConnectionAbortedError', 'ConnectionError', 'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning', 'EOFError', 'Ell
ipsis', 'EnvironmentError', 'Exception', 'False', 'FileExistsError', 'FileNotFoundError', 'FloatingPointError', 'FutureWarning', 'GeneratorExit', 'lOErro
r', 'ImportError', 'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError', 'IsADirectoryError', 'KeyError', 'Keyboardinterrupt', 'LookupE
rror', '"MemoryError', '"ModuleNotFoundError', 'NameError', 'None', 'NotADirectoryError', 'Notimplemented', 'NotImplementedError', 'OSError', 'Ov
erflowError', 'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError', 'RecursionError', 'ReferenceError', 'ResourceWarning', 'Runti
meError', 'RuntimeWarning', 'StopAsynclteration', 'Stoplteration', 'SyntaxError', 'SyntaxWarning', 'SystemError', 'SystemExit', 'TabError', 'Timeo
utError', 'True', 'TypeError', 'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError', 'UnicodeError', 'UnicodeTranslateError', 'Unicode
Warning', 'UserWarning', 'ValueError', 'Warning', 'ZeroDivisionError', '__IPYTHON__', '__build_class__','__debug__'","'__doc__','__import__"',
'__loader__',"'__name__','__package__','__spec__', 'abs', 'all', 'any', 'ascii', 'bin', 'bool', 'breakpoint', 'bytearray', 'bytes', 'callable’, ‘chr', 'cl
assmethod', 'compile’, 'complex', 'copyright', 'credits', 'delattr', 'dict’, 'dir', 'display', 'divmod', 'enumerate’, 'eval', 'exec', 'filter', 'float’, 'forma
t', 'frozenset', 'get_ipython', 'getattr’, 'globals', 'hasattr', 'hash', 'help', 'hex', 'id', input', 'int', 'isinstance’, "issubclass', 'iter', 'len’, 'license', 'lis
t', 'locals’, 'map’, 'max', 'memoryview', 'min’, 'next', 'object’, 'oct', 'open’, ‘ord', 'pow', 'print', 'property', 'range’, 'repr', 'reversed', 'round’, 'set’,

'setattr', 'slice', 'sorted', 'staticmethod’, 'str', 'sum’, 'super’, 'tuple’, 'type', 'vars', 'zip']
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A 7B B DK

abs()

> BUEDIEREZRENT HEETT,

all()

> BIHICELEEENT AR TETHNIETrueZBLET . TN LIS EFalse TT .

any()

> OREHTEIHMELEEROWVWINOADNETHNILTrueZFRLET , TN LS EFalseTT,

bin()

> BIBICEHEFET L GBI OOV 2EMREOXFIICEBRLET , XBHE TIEILEL XF
H|ZRT ECAITERLTLESLY,

bool()

> BIMOEZITELTELDTrue, B SFalseZREILET .

A 7B B DK

complex()
> BREFRSIVSRATYT, SIHICIZIERHREDOXFI| M, F—55UIEHER. FE 51T EHE
DEEZELFET,

dict()
> BHEITRATY, SIEMHLWEEF IO IMEERLTGRLET,
divmod()

> 2DMD5|HEEST. TDBHUTHIVEDHBRERYDARTERALET

enumerate()
> BIBICATL—IavamlRe i A T O OMEET Lenumerate A Tz I RERLET,

> enumerate4 T T OMIATFL—ETHY. next 0ZFEVHITEIZFEVHEL-BI#HETDA TS Y
FOEREDATILERLET,
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A 7B B DK

® eval()
> 5l#EPythonDXELTEHELET .

® exec()
> BIBITELEXEETTHENTEET,
® filter()
> SBIHTETANIE DiterableMDFEHICEIMBEZTE TR T T BHIENTEET , FHILE
BMELTELEY,
® float()
> FEVNABROATOHINEERLET,
® format()
> FIGIRICTA—<YrLI=LMEZ . E251IT+—<YMEEX FIEET ETERBDEIIKR
HNENFET,

A 7B B DK

® frozenset()

> iterableZF 5|8 Eo T, frozensetA T VMERHLET , EARMICsetBILRICKSICEREES
wAET,
® help(
> PythonA TPz DBAERLENTELIEEICENLZEARTT,
® hex()
> SIBICEBHEET L BICOXEDIT16EHDOXXFHICEHLES . .
® int()
> BEBISADAVAZRAA T HMERALET,

® isinstance()

> BELEAITOIIMD, HBDITADAVARBUANEIMEHIFELTrue/FalseZFREILET .
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A 7B B DK

® len()
> DAROHEOHAAFWBTHIEHMTT,
® st
> listA IOz O EERLET,
® map()
> iterable M ETDEZRIC function ZBEAL, ZDHEINSERINDIITL—E2FRLET,
® max()
> 2D EDFIHOFTRADEDERLET,
® min()

> 22U EDSIHDOFTRIDLEDERLET,

A 7B B DK

® next()
> iterator DRDEZRZWHLET,
® oct()

> B xESEXFIIEMLETS,

® pow(x vy[, z])

> xDyEERTLET5IELTz NEZONDE XDy BITHTD z DEIRERLET,
® range(start, stop[, step])

> rangeBA T HOMNEERLET,

® reversed()

> BREFERICRYHETATL—EZRLET,
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RV NG L (0]

® sorted()

> iterable DERFIHREZ-FT-) AERLET,
® sum(iterablel[, start])

> start&iterableDEBRFENOANEETLET , start DT IAILME 0 TH,

4T3, o= IRER
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HHAHT—2 B

® PythonDHAHAT—RBZ(FAZ2—2T Il (immutable) . T 2—42 T JL (mutable) . 41757 )L (iterable) .
o —H52 X (sequence) . RYE 4 (mapping) ImEMHYET,

y
#5258 mutable iterable seguence mapping
o

bool

int o

float o

complex o

str o o o
list o o o
tuple o o o
range o o o
dict o o o
set o o

bytes o o o
bytearray o o o
file object o o

B : https://gammasoft jp/blog/python-built-in-types/

R 1E 7] (iterable)

® ATTTINEIE  BRE1DT DRI IENTESA TVIVMTT (forXT1 DT DERETMYLEELIATOY
}\) o

test_list=[0, 1, 2, 3, 4]

for e in test_list:
print(e)

HWN=O

43



K& 7] (iterable)

ATFS5TIIET—RIEfor XD H THL next A YRIZE > TIREEZ EDH DI ENTEET,
ATL—ar DA RERIREE (27D (B D ER(TET H) EStoplterationEWVHBINEFFRESEFT,

BB forXICLBATISIITINEBT—EADTHIER

test_list=[1, 2, 3]

#ATL—SEMRLET,

itr_test = iter(test_list)

#EBREICTOEILET,

print(next(itr_test))

print(next(itr_test))

print(next(itr_test))

# REDEFIELEE, b5—EnextERITIBE, I5—IRELET,
print(next(itr_test))

1
2
3

Stoplteration Traceback (most recent call last)
<ipython-input-4-b760965137f7> in <module>

7 print(next(itr_test))

8 # REDERICEL,, HOI—Enext2RITTSL, IS—DBRELET,
----> 9 print(next(itr_test))

Stoplteration:

JARDERZFfor X TRYHB T IO S LEREL TS,
XFEIDEXFEEfor XL TRYHTTOT S LERELTESLY,
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BE2:. A TL—E3—IC&BAT3TNLET—E3~ADT7 IR

0 JRMDEFRFATL—EF—DnextBEH THMYETTAT S LEREL TS,

JRARREATL—RIZEKDBTOEADEL

® ATL—BIZLETIERZETEHBE. ENERNSREINTLENEVIIREBIZREFSTHIENTEET . —
EITRTOERIITTIEALERICBET7 IV EREZRAATH. TIERTEHIENTEFE A,
® —F JAMIKEBZERH LW =H. BEUXDEFLONOITRTOERIZTIEATEEY,

test_list = [0, 1, 2] test_list = [0, 1, 2]
#ATL—SEERLET,
itr_test = iter(test_list) #—[F INTOEEI-PHEILET,

# —B. INTOERITEALET, TG e

for e in itr_test: print(e)
print(e)
R BEINTDEZRICT O ERT BN TEES,
#BEINTDERICTOCRERBETH, 7O TEEE A, for e in test_list:
for e in itr_test: print(e)
print(e)

0
1
2

nN=0OMN=0
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HE3: URMEATL—RICEDT IO ERADEL

DRAREATL—RIZEKDT I ERADEBWNEFERLTZEL,

=4 R (sequence)

BEDAUTYIRERELTERICTVERATEST—HETY,
HARAHBEEIen) TERB (R ZMFTEET . =, XFH (st BV —7 VA TT,
=V RBFITRTIRETED(ATITI) IATPIIRTT,

vegetables = ["potato"”, "tomato", "onion"]
H2EEDERIC 7O ERERAAET,
print(vegetables[1])

tomato
sentence = "§HIZL<ENTVET 1, "

#IXFEICT O EREHAZET .
print(sentence[8])

Ly
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BBA: VY ORGET—E~ADTIER

® i URIET—RIZHL, AT VIRERELTERICTIEALTZEL,
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g5m : v b, HE, 2T %

FERALETASSs0Y

FoTUNR

® HIEFTOEEDERYERY
® tuh BE ATLLE

48



HIEFE TOHRBOHKRYIRY

HHAAT—2 B

® PythonDHAHAT—RBZ(FAZ2—2T Il (immutable) . T2—42 T JL (mutable) . 4757 )L (iterable) .
o —452 X (sequence) . YE 4 (mapping) mEMRHYET,

#3258 mutable iterable sequence mapping
o

bool

int o

float o

complex o

str o o o
list o o o
tuple o o o
range o o o
dict o o o
set o o

bytes o o o
bytearray o o o
file object o o

B : https://gammasoft jp/blog/python-built-in-types/
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R &7 (iterable)

® ATTTINEIE BRE1DT DRI IENTESA TVIVUMTT (forXT1 DT DERETMYEELATOY
}\) o

test_list=[0, 1, 2, 3, 4]

for e in test_list:
print(e)

WM =0O

R &7 (iterable)

0 ATFSTIIET—RIEforXDH T, next AV YRIZE > TIREEZED DI EMNTEET,
® ATL—1arhRAEEIREEICZE S (B DERITIET ) EStoplterationE LN FISNEFHESEET,

test_list=[1, 2, 3]

#ATL—SEMHRLET,

itr_test = iter(test_list)

#EBRICTOEILET,

print(next(itr_test))

print(next(itr_test))

print(next(itr_test))

# REDEFIELEE, b5—EnextERITIBE, I5—IRELET,
print(next(itr_test))

1
2
3

Stoplteration Traceback (most recent call last)
<ipython-input-4-b760965137f7> in <module>

7 print(next(itr_test))

8 # REDERICEL,, HOI—Enext2RITT5L, IS—DBRELET,
----> 9 print(next(itr_test))

Stoplteration:
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JRAMEATL—RICKDTIOEADEL

ATL—RIZLBT I ERET HEE. EOBRRNSEINTOSINELSIRE IZRIFTHENTEFT, —
EITRTOERIITTIEALERICBET7 IV EREZRAATH. TIERTEHIENTEFE A,
— A JAMPKREBEFH-LN =0, BEYALDIELONIT N TOERICTIVEATEET,

test_list = [0, 1, 2] test_list=[0, 1, 2]
H#ATL—SEERLET,
itr_test = iter(test_list) #—F. INTOEEICFLEILET,

#—&. INTOBRITHLALET, e e e

for e in itr_test: print(e)
print(e)
R BEITNTDEHICTOERTBENTEET,
# BEINTOEZICTOCIERBETH, FOEITEEG A, for e in test_list:
for e in itr_test: print(e)
print(e)
0 1
1
2 2
0
1
2

=4 R (sequence)

BEDAUTYIRERELTERICTVERATEST—HETY,
HARAHBEEIen) TERB (R ZMFTEET . =, XFH (st BV —7 VA TT,
=V RBFITRTUIRETED(ATITIV) IATPTIRTT,

vegetables = ["potato"”, "tomato", "onion"]
H2BEDEFICTOEREHABFET,
print(vegetables[1])

tomato

sentence = "§H(IL<BENTOET 1, "
#IOXFEHICT O EREHBET,
print(sentence[8])

A

51



ty b, BE FTINER

£y bk (set) &lE

o tYNIEEEELLLWDLNLHET, EREZRAYVAITHKYZFET,
® tUNI—BLRERDAHEZRFELET.

test_set = {1, 2, 3, 4, 5}
print(test_set)

# ERLIEBEFEFOTOET,
test_set={1, 2, 3, 3,4, 5, 5, 5}
print(test_set)

—_
[enE e

N“I\J
w W
ol
wuu

e, iy
-

-
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£y kb (set) &lE

TYMNIBERDIBFZEZREGODEVIFEEE O TLET,
IEFZE RGN0, AT YIREEELTEREMYL T, Lo LBFTEFEEA,

# test_setICi L ENFE THRARSNBDIITIEHYER A,
test_set = {1, 2,'b', 5, 3, 4}
print(test_set)

{1,2,3,4,5,'0"}

BEE1: vk (set)

set TIXEN —EITRIFSN S EEHERL TZELY,
set TIXIEFENMRIESN GV EZTHERL TS,
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& (dictionary) &I(&

o HEIJIRAFDIIICEBDT—HERFTHLOTTH, URMEESIDRFEEREF— |LMEIORT TR

BHLET,
® HETHNITHF—LEZRTET .. DEANERDFT—  BANERDIETY . EREFESERLCEAYT
fekyzxEd,

test_dic = {1:"potato", 2:"tomato", 3:"onion"}
print(test_dic)

{1: 'potato’, 2: 'tomato’', 3: 'onion'}

& (dictionary) &I(&

® {HEICIEXFIIOHIE. YANMEEPYthonA T VR THNITHATEHERZET,
® F—[FAZa—FTIN(RENEETELGVITILOXFS, HELE) NEZFET,

#F—ICURNEREL TEET, F—ITZa—42TIL(FEH
test_dic_error = {[0, 1]:"potato", 2:"tomato", 3:"onion"} FETERYRNIE)FETFE

L&OETHE I5—DHAE
TypeError Traceback (most recent call last) LET,

<ipython-input-11-74db26fee7ce> in <module>
1# F—ICUARERELTHET,
----> 2 test_dic_error = {[0, 1]:"potato", 2:"tomato", 3:"onion"}

TypeError: unhashable type: 'list'
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& (dictionary) &I(&

o HERLLIMNILAULKFEDIEFARFEINERE A ZD=H. VAMOCETILOLSITHEMNE TEREIE
EIHLEEFTEFHA, HERTRX—ZE->TERTEELFT,
o HEOEHCHIRGEL. F—EH_EIHETERITTEET,

print(test_dic)

{1: 'potato’, 2: 'tomato’, 3: 'onion'}
print(test_dic[2])

tomato

test_dic[2] = "sold out"
print(test_dic)

{1: 'potato’, 2: 'sold out', 3: 'onion'}

HBE2 : #E (dictionary)

BEVWTTIERBLTIZE,

F—[TZ2—FTIHEEFEL, T5—HHDIIEEFERL TSI,
F—ZFHEELTETRYETLEFETLTZE,
BERELEEL TS,
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2 JJL (tuple) &lF

® ATILIFVARMIZKVGEL =V RABTY , YA AN YR T OTKEDITHL T, 27 )LIERADY30T
KYFEY,

test_tuple=(0, 1, 2, 3, 4)
print(test_tuple)
0,1,2,3,4)
® RNERKRIZ.AVTYIRTEZSRLIZY ., BERBESBIHIENTEET,

print(test_tuple[3]) print(len(test_tuple))

2 JIJL (tuple) &lF

w
w

® ATLIFVARRBTNDECENEHBYFET N VAN BN —EELERFELETHENTEFEE A

test_tuple[3] =5

TypeError Traceback (most recent call last)
<ipython-input-5-5cb1fb3466d0> in <module>
----> 1 test_tuple[3] =5

TypeError: 'tuple' object does not support item assignment

@ FIJNFRBETETEFTAMN, YArEYLERENRNEVIEFEAHYET, FHFEZEBELLESTRWMV RN
MELSEBTIEEYIE. AT ILDIFEFIANHENBRILGYET,
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BTN TT—2ERFLTIIESLY,

DARERRRIZ, AV TYIRERELTEN S TEDHIEEHERL TS,
DANERRICERZBMNSRTEHLEMHRBL TS,
BTINEEBLEIETDETIT— N RETHIEEHRELTZEL,
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g6[m : pythonlZ &k AEXRMLR

7 O —Hil

FoTUNR

@ BEBELTEELX
@ PythonlZ&kDE AR T7O—HIE
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BE{EEE LpythonlZ kK 2 EXRNLZ 7 O—FHf

BELEE

® [WikipediakV] 3D T D F R TCFHEEBET HLLIE. JO—Fr— 0o St E e ERIRTE
BIEFBRRTINS, 3D T D FER (HIEEE) (X, L TOEDTHS,

> HEIDODFHEERFTL. ENADEI—DDFHEEEITI S ER)
> T—ILEEXDEIZR -T2 O2DFHMEDENINDEEITT 5 (EIR)
> ToIEREXNETHLRY., FRELEBRYBRLRETT S (RHE)

By

ANEFE2

&R
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Python|Z &k % 7 IS AL : ifXC

® IfXIXTOYSLFTELESIRETVNEEITHENET, fXEIEZAONEENTROVTNEOIEHE
@RI HNETY,
>  Yes(True: E)EDH
> No(False: &) 72D H

® IIXDEAMGHEXILTENEYTY,

if [ =)
[EHEK D TrueD EEITITHIIE]

EE1: ifXIT kB0

o IfXICBVWTEHEE-THEICNEERTITEIOTSILERELTZEN,
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PythonIZ & % 5 it AL : if else3

CCETIFEBENTruelZiH B LEDMNEBEFZE LEL, SEITITrue® EEE 1T THL, EHER HFalsel 2o
fEEICEKAEEEELET,

® IfelseXDERNLGEXIITIENEYTY,

if (S =]:
[EHERXDTrued EESIZTHNIE]

else:
[EHERX A FalseD EEITITHAIE]

EHE2 : ifelseXIT & 550

If else XITHWT, FHEBSHNEEICHUEERITTETOT S LEREL TS,
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PythonlZ & % 7 it A0 EE : if elif XX

o [ifXDOEHEITFBE=-SHLD., BlOEHEEHI=Li=belse T RIDMIBALT=LY, | EWLVSIBEICIF elif XAFELVE
T

® IfelfXDERMGHEXIITENDREYTT,

if (gt 1]:
[EHERX D True® EE(21T5LIE]
elif [5x4 2]:
[elifD &K 2D TrueD EE (21T 0]
else:
[FXDEHEX1EelifOEHER2BEELE
False® &EITIT5LEE]

SEE3 : if elif)XIT &k B ik

® [felifXICKDAURERITTHTATILEREL TSN,
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Python[Z & 5 IR NE : FHEHFF (ZHEREF)

® PythonlZlF, ifXZE—{TTRABTEIFMHEREF CHERETF) LMENLIEEANHYET.

® XWEEFOEANGHENIITELENRBYTY .,
FHXVPEDEEZIFHESN DR if K else FHEAXMNBDEEIFHHSN LR

® XUITIOTEZUVYEBADGSE. TNENDEEZEDFFELBRLET .
FUHADNEDEEZITRYIE if KH else FHXABDLEEITIRTE

EEY: FHEEFICE S0

® RMEEFICLDINIE(XFHNERT)EREL TS,
o XHWEEFICIINE(XERITT D) ERELTILSLY,
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PythonIZ & %5 R{ENE : forX

® PythonlTEVWTRELEERITY HHEEL T, forXERIFNDIEEANHYFET

® ForXDEARMLGEXIEITENAEYTT,

for £ in ATk
RITTH0E

PythonlCZ & 2 REMNE : forX LifXDEHEDHE

o REMEBOHIZHIKRVLIEZRET HE, NIRLEERYBLRTIHENTEEY,

# HEHROBMEEYXNLET,
x_list=[1,2,3,4,5,6,7,8,9,10,11,12]

# forX TN —TEHEDS, HESROHIEE] DT DNBLET,

for x in x_list:

VX523 A CH S S LD I8 ECET. ™)
1 print("3LLETE, ") - !
VU elif x / 4 >= 2:# [x&4 THo/ABH 2L L2 IEHFELET, 1 =i ko

i e i ForXOmITIXERHMLET
1 else: 1

L_ptCEORTE.Y ] |

ZOMHTY .

ZOMTY,

ZOMTY .

ZOMTY,

ZOMTT .

ZOMTY .

ZOMTY .

2L ETY.

2L ETY.

2L ETY,

2L ETY,

3LLETY.
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EES5 : forXIZ kA RENE

o XHWEHEFICIINE(XFIERY)ERELTIZSLY,
o XHWEHEFICIINE(XERITT D) ERELTILSLY,

SEE6 : forX EifXDIASHE

o NIFMBLREMBEZRASHETREL TS,
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PythonlZ & 5 REMNE : whileXX

® whileXIFHEELEFHANEDMISUELZRYRLEITLET,

® WhileXDEKRMGTEXIITEDREYTT,

while &#=:
FHEXLEDRFIZETTHX

PythonlZ & 4 RENE : whileXX

® whileX[FHEELEEHXVNEDORIFVEBLZBEYRLETLEYS . REXAVWODETHLEDFFIZHLIEEZL
TLESE BEMNKEITHRONDTLENET,

counter = 0

# B =3 KGRI RENBEEZETTLET,
while counter < 3:

rint(counter
#'j}é’y’}'—'y}'};—jfj}}'ﬁi}:}: """"""" E JaTHDIY 7—?’( DO) A }“Lfd:l"t N
:_CP_UPEEE:':l ____________ | lcounter < 31MMAIZH BT EMNELV =8, AL
e MR TLENET,
1
2
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JEE7 : whileXIZ kb RENE

® whileXIZTkDRENEBEEEL TS,
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gE7M : pythonlZ &k AEXRM LR

7 O —Hil{E2

7o UN

® FHIEFETHEZEDIRYERY
@® PythonlZkd7O—Hl{H
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HIEIE TOEZRDIRYIRY

BELEE

® [WikipediakV] 3D T D F R TCFHEEBET HLLIE. JO—Fr— 0o St E e ERIRTE
BIEFBRRTINS, 3D T D FER (HIEEE) (X, L TOEDTHS,

> HEIDODFHEERFTL. ENADEI—DDFHEEEITI S ER)
> T—ILEEXDEIZR -T2 O2DFHMEDENINDEEITT 5 (EIR)
> ToIEREXNETHLRY., FRELEBRYBRLRETT S (RHE)

By

ANEFE2

&R
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Python|Z &k % 7 IS AL : ifXC

0 IfXIEITOTS LR TCERDBREITVN -NEEIFENVET, XTI EZON=EENTREONT NGO ERE
I HUETY,
> Yes(True:E)TDO M
> No(False: &) IzDH

® IIXDEAMGHEXILTENEYTY,

if [ =)
[EHEK D TrueD EEITITHIIE]

Python[Z & 5 IR NE : FHEHF (ZHEEF)

® PythonlZlF, ifXZE—{TTRABTEIFHEREF CZHERETF) EMENEEEANHYET.

o XUEREFOEAMNGHENIITELENRBYTY .,
FHXVEDEEZIFHESN DR if K else THEAXMNBDEEIFHHSN SR

® XU OTEZUVYEBADGEE. TNENDEEZZDFFELBRLET .
FUHADNEDEEZITRYIE if ZKH else FHXABDLEITIRT B
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Python|Z &k 5 RIEALE : forXX

® PythonlTEVWTRELEERITY HHEEL T, forXERIFNDIEEANHYFET

® ForXDEARMLGEXIEITENAEYTT,

for £ in ATk
RITTH0E

PythonlZ & 4 RENE : whileXX

® whileXIFHEELEFHANEDMISUELZRYRLETLET,

® WhileXDEARMTEXIITEDEYTT,

while &#&=:
FHEXLEDRFIZEITTHX
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python|Z & % 7 O —l{#

YR FRERE

o ZHWEHEFLforl—T VAMEHAEOELINANEREIEVIEEANHYET,

® ForXDHEFERALILBEICLAN  A—TAUJEBEMALIENTEET EHLT I TV LERET HEH
FENMETTHENSITAREHYET ),

# HEHRDBMEEYRNLET,
x_list=1[1,2,3,4,5,6,7,8,9,10,11, 12]

# forX T —TEULH5, HEIRDHIEE] DT DUNELET,
result_list = [x * 3 if x / 4 >= 3 else x * 2 for x in x_list]
print(result_list)

[2,4,6,8,10,12,14,16, 18, 20, 22, 36]

# HEHRDBMEEYRINLET,
x_list=1[1,2,3,4,5,6,7,8,9,10,11, 12]

#URNABXRTEEAET, ACOSyoEETLET,
result_list = []
for x in x_list:
if X / 4 >= 3:# [x&4 TE|o /AW 3L LD PIEHELET,
result_list.append(x * 3)
else:
result_list.append(x * 2)
print(result_list)

[2,4,6,8,10,12,14, 16, 18, 20, 22, 36]
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HE1: YA MREXRE

o XBEFEFLOoNZEHEALTIANAEREEZREL TS,
o ELAYYIZE JAMNABRREFAE TITRELTZEN,

REWLEBDOIGA : break

o REMBEEZEDPTRTLILMES CTbreakZzERALET .
o EE REMNEEZRTIDIFHEHETS DINEMAGHLETHERSINET,

# HEHRDBIEEIZINLET,
x_list=[1,2,3,4,5,6,7,8,9,10,11,12]

for x in x_list:
if X >= 6:# x6 LI LN ?1ZEHELET,
print(str(x) + "CAEEFREILELE ")
break
print(x)

1
2
3
4
5
6THMEEPIILEL,
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JBE2 : breaklZ &k 5 RELED PR

REMEOA : continue

continueld. continue M & HNIEAZ XX v T L RENIBEARIG T HENTEET,

breakZ AL TREMEE M HMEEREL TS,

# HIEIIROMIEEIXNLET,
x_list=[1,2,3,4,5,6,7,8,9,10,11,12]

for x in x_list:
ifx% 2 ==0:
print("{B#% T3, ", x)
# continue LIBED R ¥ 7 SH R B E D RSN ET S
continue
print("SFEHTI, ", x)

HHTY,
BHTY.
BHTY.
BHTY,
HHTY,
BHTY.
HHTY,
BHTY,
HHTY.
B#%TY. 10
FHTI. 11
BHTY. 12

woNoOYUThwNn =
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JHE3 : continuelZ XA RELEBDOR Xy S

® REMIEDH TeontinueZFERHT HMIBEREL TS,

REVEBTHER IO S#HAAABEY : range

0 REHEEELLEESAMNTEET,
® SERYIRG forXEEE-LMERIE LTDLIIY—Ra—FZEERBRLET . CHITSEDHKIE (0N SI5FESD)

AL, IBFEICHATHEET,

foriin range(5):
print(i)

hWN=0O
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REVEBTER SN S AHAABEH : range

® ZTDfthZrangelIBIEN LR EFIRIEZIEET HENTEFY,
® TRDHIDZE. 10EDKIE(0OMNSIEFED) ZERL., 6N LIERICHARAATNEY,

for i in range(6, 10):
print(i)

O oo~N»

® rangelIHEDE R EFRIBELSMZ, EWINMELIEE T HENTEET,

foriin range(0, 10, 3):
print(i)

jHE4 : rangeZ AL - RENE

| |

® rangeZF(FRAL-REMEBEZEREL TS,
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JEE5 : rangeZ A L - R{ENE

® rangeDHIEDERMEFBEZIEE L RENEEREL TS,
® rangeDHUED LM, FIRIE. BIMEZHEELRELEEZREL TS,

RELE LelseDIHEHE

0 NEMEBDREZICelsexEENTEET , RIEMNELLE DR ZbreakESNIEM D11 FE D H . elselLEITE

nFE9,
# break CRIEMBEIRITIF 1L, elseldEfTEHAL), # break TREAMBEHKII BN /HEEIL, else S EITENS,
# HEHAROEKMEZIRINLET, # HESROBMEEIINLET,
x_list=[1,2,3,4,5,6,7,8,9,10, 11, 12] x_list=1[1,2,3,4,5,6,7,8,9,10,11,12]
for x in x_list: for x in x_list:
if X >= 6:# [xH6LI LD P ZHELF T if X >=15:# XD 6LIED?1ZHELET
break break
print(x) print(x)
else: else:
print("SAEBATET LELE!") print("##B£5ETLELAE!")
1 1
2 2
3 3
4 4
5 5
6
7
8
9
10
11
12
WBERTLELE!
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REWLE LelseDHEHE

® TRHNDKIIT. RIEVLEDHRCelseZELLICE>TREEZTKREHIBTEAZENHYET

EE6 : elseDEITEH

0 REMBIZHE U\ TelselZRBEHIN-MENEITINDIEHEZHERL TS (break TRELIEFIRITHEE
[FelseMEITEINENIEFFERLTIEELY)
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BB RELE LelseZ A EHE-EEEDHIR

o REMNELelseZMAETNHEDIETERREMNRIMTESLEMHEL TS,
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gEeMm : EHEEFAEL-TOTSS Y

oS

® FHIEFETHEZEDIRYERY
@ PythonlZHIT5HEH%K
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HIEIE TOEZRDIRYIRY

BELEE

® [WikipediakV] 3D T D F R TCFHEEBET HLLIE. JO—Fr— 0o St E e ERIRTE
BIEFBRRTINS, 3D T D FER (HIEEE) (X, L TOEDTHS,

> HEIDODFHEERFTL. ENADEI—DDFHEEEITI S ER)
> T—ILEEXDEIZR -T2 O2DFHMEDENINDEEITT 5 (EIR)
> ToIEREXNETHLRY., FRELEBRYBRLRETT S (RHE)

By

ANEFE2

&R
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Python|Z &k % 7 IS AL : ifXC

0 IfXIEITOTS LR TCERDBREITVN -NEEIFENVET, XTI EZON=EENTREONT NGO ERE
I HUETY,
> Yes(True:E)TDO M
> No(False: &) 7zDH

® IIXDEAMGHEXILTENEYTY,

if [ =)
[EHEK D TrueD EEITITHIIE]

Python[Z & 5 IR NE : FHEHF (ZHEEF)

® PythonlZlF, ifXZE—{TTRABTEIFHEREF CZHERETF) EMENEEEANHYET.

o XUEREFOEAMNGHENIITELENRBYTY .,
FHXVEDEEZIFHESN DR if K else THEAXMNBDEEIFHHSN SR

® XU OTEZUVYEBADGEE. TNENDEEZZDFFELBRLET .
FUHADNEDEEZITRYIE if ZKH else FHXABDLEITIRT B
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Python|Z &k 5 RIEALE : forXX

® PythonlTEVWTRELEERITY HHEEL T, forXERIFNDIEEANHYFET

® ForXDEARMLGEXIEITENAEYTT,

for £ in ATk
RITTH0E

PythonlZ & 4 RENE : whileXX

® whileXIFHEELEFHANEDMISUELZRYRLETLET,

® WhileXDEARMTEXIITEDEYTT,

while &#&=:
FHEXLEDRFIZEITTHX
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YR FRERE

o FHWEHFLforl—T VAMEHAEOELIVANNEREIEVIEEANHYET,
® ForXDHEFEALIIGEITHR, a—TA VB MADIENTEET BEHLET NIV X LELET HEH
FENMETTHENSITAVREHYET ),

# HEHRDBMEEYRNLET,
x_list=1[1,2,3,4,5,6,7,8,9,10,11, 12]

# forX T —TEULH5, HEIRDHKIEE ] DT DUNELET,
result_list = [x * 3 if x / 4 >= 3 else x * 2 for x in x_list]
print(result_list)

[2,4,6,8,10,12,14, 16, 18, 20, 22, 36]

# HEXROBIEEIINLET,
x_list=[1,2,3,4,5,6,7,8,9,10,11, 12]

#URNABXRTEEAET, ACOS Y EETLET,
result_list = []
for x in x_list:
if X/ 4 >= 3:# Ix&4 TE|o/ABH 3L LD PIEHELET,
result_list.append(x * 3)
else:
result_list.append(x * 2)
print(result_list)

[2,4,6,8,10,12,14, 16, 18, 20, 22, 36]

python|Z 3§ 1T 5 B%k
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® FEIRIFTITHEAAHEE (PythonTFHABESN-EH) 12DV TERBAL TEFELT =, PythonTIE, MEDT
WA LEBF ARG CERICTEEY,
o BRIBIHEEALENTEFTY . FERYIBERTET S LELTEFT,

51% ‘ RA %K ‘ RYME

ERDESR

o FARIIBIHA. 518, MEBZEEHLET .
® SIHIFEHES ENTEET,

ESE € 51%

# BHEENT MR ERELET,
def IK-thrac:t_odd_nurr‘(x_list):

if X% 2 ==0:
result_list.append(x) [~ quEE

return result_list
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BEROFFUHL

o TEEHRLE-BBERTIHRIL. SIMERET RIICLETS,
o —FEAVRIVATEEBLI-ERIE, SIBEEATHETHRITTEET,

# HIEXIROBIEZEIZNCLET,
x_list=[1,2,3,4,5,6,7,8,9,10,11, 12]

prin’lc_(extract_odd_num(x_Iist)}

[2,4,6,8,10, 12&'""-.

BEIC5I8EELT
ERALEY.

HE1: BAROEREFUHL

o HEJRANESIFELTREL., B AN RINT HEBEREL TS,
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EE2 . HBOZERDIIEFEL

o EFRUDNEL2ODHEVALD . AILERBSOHIEZR TEBEREL TS,

F—7— F5I#

o BBZEMTUHIMR. F—7—FEHEELTEIREES ENTEET,
o HNDIEFZRICTETSIRERETEILRE, BRGFENVANTEET,

# XFFERFEL CRIBHERELET,

message = name +ikes " + food + " very much!"
return message

Taro likes steak very much!
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EE3: F—J— FSlIHDENS

o MHEFUHIRRIC. F—T—FZEELTIIHEELTZE,

SESIHEF—T— FEIBDER

o NEZHETETDI5IHMET—T—FEIRTRESEHENTEET,
o REHEIEDFHA.KITMESIRERHAITILENHYFET,

# F—T—REIRELICESSE, I5—DRELFET,
print(concat_strs(food="steak", "Taro"))

File "<ipython-input-31-7a3a90bfOfde>", line 2

print(concat_strs(food="steak", "Taro"))
A

SyntaxError: positional argument follows keyword argument

#ALEFIHESICESE, Bl TF—T—F5|EEESSLENTEES,
print(concat_strs("Taro", food="steak"))

Taro likes steak very much!

88



B4 MESIHEF—T— FEIHDEE

o NEZHETELLSIHMELICERHL. F—T—FIMEIRICEDENHDHIEEMHRBL TS,

518 D #NHAfE

o UMD TIIHDWPMEEZIEEST HENTEEY,
o HHMTUHLKFIISIHERETS HE. TDENBESNES,

#XFINEZREL TRTBHFELLET,

def concat_strs(name="Mike", food="pizza"):
message = name + " likes " + food + " very much!"
return message

# 5| BEINTEELET,
print(concat_strs())

# 5IHE—BEHEELET,
print(concat_strs(food="steak"))
ZATESIHEF—T— 5| HEREIEFET,
print(concat_strs("Tommy", food="steak"))

Mike likes pizza very much!
Mike likes steak very much!
Tommy likes steak very much!
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HEES : 51 BDHIE

o FHHOTTIIHDHMIEEZIEEL. ZTDEEBZEHEDL TSN,

AIERSIH

o [ ZHIICEVNTEIHEERT HE. SIMDBARERNERET HENTEET,
o TERDIIMIATILTESNET,

#XFIHEREL TR PIREERLET,

def concat_strs(name="Mike", *foods):
message = name + " likes " + str(foods) + " very much!"
return message

#RNYDEFIEEH5IHMEL TRLET,

print(concat_strs("Tommy", "steak", "Sushi"))

Tommy likes ('steak’, 'Sushi') very much!
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HE6: AERSIH

® TFIERSIHMTEHEREEL TS,

Aoy k

® PythonlTEWT, BB ERITHRMLTA T D OPELTIROICEN TEFET,

#XFHNER/EL TRIBEHEERLET,

def concat_strs(name="Mike", food="pizza"):
message = name + " likes " + food + " very much!"
return message

# A T ONEL TEHICIEMLET,
f = concat_strs

# A TN EEFTLET,
print(f(food="steak"))

Mike likes steak very much!
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RE7 - BABA T b

o PBEAREATOIIVPELTETLTIEELY,
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FoE : VSREMALLTOTSEVT

7o UN

® FHIEFETHEZEDIRYERY
@® PythonlZHITHITR
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HIEIE TOEZRDIRYIRY

SETEIETIEH A2 A (Python TFHRABESNIZER) [CDOWTEHRBAL TEE L=, PythonTIE. B D7
WA RX LEBF ARG CERICTEEY,
EHILSIBESADIENTEET . FLRYEZRES -1 TEEY,

EE ‘ 55 ‘ RYIE
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ERDESR

BE%ISE% 4. 518, LEBEEZEHLES .
SIBITEHET ENTEFT,

ESE e 51%

# BHEENT MM ERELET,
def Iextrac:t_odd_nurq(x_list):

if X% 2 ==0:
result_list.append(x) [~ I

1
1
1
1
i
ireturn result_list

BERORETUH L

EEL-ERZERTI IR, 5I8EET LIILET,
—EAVREREERLE-ERIE. 5IMEEA TR ETLRITTEEY,

# HEHROBNEZIINCLET,
x_list=[1,2,3,4,56,7,8,9,10,11,12]
prinll:_-(;;(fr-a-&c-_:)aa-_-n-u-n:l&:ITS-‘C-)i

[2,4,6,8,10,12]

ERIZ5I8ZEELT
ERALEY.
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F—7— 3%

BE#HEFUVHIIR. F—7—FEHEELTEIRERT N TEEY,
EHDIEEZRICETEIRERETEIRE . BRGFENANTEET,

#XFFEHEL TR BHERELET,

def concat_strs{namej food):
message = name +Jifes " + food + " very much!"
return message

print(concat_strs{foods"steak", namer"Taro"))

Taro likes steak very much!

GBS EF—T— FEIHDERE

MEZEET S5 MEF—T—FEIRITERESEHENTEFY,
BAESEISE. RITMHESIRELHITIVEAHYFT,

#F—T—R5IHEHICESE, IS5—RELET,
print(concat_strs(food="steak", "Taro"))

File "<ipython-input-31-7a3a90bfOfde>", line 2

print(concat_strs(food="steak", "Taro"))
A

SyntaxError: positional argument follows keyword argument

#ALEFIHESICESE, Bl TF—T—F5|EEESSLENTEES,
print(concat_strs("Taro", food="steak"))

Taro likes steak very much!
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518 D #NHAfE

o BHUDOTTIIHDWIEEZIEEST HENTEEY,
o HHUMTUHLIFIISIMERETS HE. TDENBESNES,

#XFINEZRESL TRTBHEZELELET,

def concat_strs(name="Mike", food="pizza"):
message = name + " likes " + food + " very much!"
return message

7G| HEINTEHBELES,
print(concat_strs())

# 5IME—BRETHEELET,
print(concat_strs(food="steak"))

# OB 5 HEF—T—F5| R EEHIEET,
print(concat_strs("Tommy", food="steak"))

Mike likes pizza very much!
Mike likes steak very much!
Tommy likes steak very much!

o [ ZHIICEVNTEIHEERT HE. SIMDBARERNERET HENTEET,
o TERDIIMIATILTESNET,

#XFIHEREL TR PIREERLET,

def concat_strs(name="Mike", *foods):
message = name + " likes " + str(foods) + " very much!"
return message

#RNYDEFIEEH5IHMEL TRLET,

print(concat_strs("Tommy", "steak", "Sushi"))

Tommy likes ('steak’, 'Sushi') very much!
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Aoy k

® PythonlTHEWT, BARLERITHEMLTA IO VPELTRITEN TEET,

#XFHNER/EL TRTBHEERLET,

def concat_strs(name="Mike", food="pizza"):
message = name + " likes " + food + " very much!"
return message

# B A T T O L TEHACIEHLET
f = concat_strs

# A TN EEFTLET,
print(f(food="steak"))

Mike likes steak very much!

pythonlZHI1T59 5 R
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VS5REF

o JSREF . FTVINEERTHIATHEDLNED B DESBEDT. ATVIIMDEETT . I5RAD DAY
ARV RZEEFL, WBEITIENTEFT,
® “class"F—TJ—RFDRICEBDISABRZEREHL. TEDTITAVYROEHRELRHLET .

classl-tégfc_:ﬁ_s;():

EEDZFMZEDITS
CENTEFT,

o [_init JEWLWSERIDEMCTERLET . AVAMIVAF AV REZVADBERESN A EEICETESNDHNIETT,
0 LFDISTAVARAVREERT AN, EQIIBT—E%HEH-EHh. ELVSEEFEHLET,
® SIHIZEH LTV AselfElF, [V REAVRABEEFIELET .

class catClass():
# ARS8 DHRTHAyE—SEHHLET,
def __init__(self):
print("IY ALY BRITENELE, ")
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BE1: VS RADERE

o FEEDAMDIFIRERELT S,

EE2: AVRAMSHEDERE

® IVRNSVREREL. BEEHEEL T LS,
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ZrYEa—F (B

0 EHEEIATOIINMIFERETIEHOAYIRDIETT,
0 ZHILEZFS>THY. T4 aFVICUTWET . BIZIEER LS ERBEEREEHE>TEY . AVYYRES
AJYRB EAVYRRFZERFEL>TULVET,

class catClass():
def___init___(self, message):
L self.name = message

MamelEWLVSERIDEMEE
EELTWLET,

cat_instance = catClass("Tama")
print(cat_instance.name)

Tama

7 Y Ea— FOEIMGIRE

0 AURAVAERBELTRNIE 2 —FIRETEET,

lfavorite |ELNS B4
MfishlZERELTLVET,

class catClass(): # favorite \SEHICfishERELET
def __init__(self, message):

self.name = message

Fe——————— ; # favorite DR S EHEZLET,
1 cat_instance =catClass("Tama") print(cat_instance.favorite)
print(cat_instance.name)
Tama fish
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EE3: REDEE

® namellV3BMETEREL. 1A AERFF ZmessageE RE T HMEBEREL TS,

EE4 : REOBMTIEREF

® AURBVAERRICEMZHRET HLEEREL TS,

102



® AYUYREF VFSRARITERINFERDIETT  AYIYREEESN=VIANODAHAFUH T EAHESE
ERS

class catClass():
def __init__(self, message):
self.name = message

____________________________________ , leat|ELVDERTID AV YEE
def eat(self, food): L/ FELTLET,
result = self.name + " ate " + food + "!"

return result i

HARGRE(ERLET,

t_inst = catClass("Mike" . - .
;agggsé;;?ﬂb(;ﬁass( et lcat_instance]&ELVS 1R

print(cat_instance.eat("samma"))™ Ao R%E@ELTleat | AV YE
EEULELTLET,

Mike ate samma!

EBE5: AVYY FOEE

® JUSANTHAYYNEREL. VSADAVRZVRAEEBHLTHEUTHELTIZEL,
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AUVARARVAEREI SAER

AVARBUREREF,. FNFNDAVARBV AT EITHIILEZERTT  FIZITERDAVREIVREER LT
FE.TNTNDAVRIVZAEHITHDEDELTHEONET

AUVARARVAERED SAER

0 JISREHIIETDAV ARV AR THRBLIEEZFEET . VSRAEHIIAVRIVREERT HLHESHR

class catClass():
def __init__(self, message):
self.name = message

#IDEDARIRE(FRLES -
cat_tama = catClass("Tama")
H2DEDARIAE(ERLET -
cat_mike = catClass("Mike")

#IDEDA ARG ADA R REH name | #FRLET,

print(cat_tama.name)

H2DEDA ARG ADA R REH name | #FKRLET,

print(cat_mike.name)

Tama
Mike

THIENTEFEY,

class catClass():

HNawedl 2 2 R ERHBET e e ey

def __init__(self, message):
#nameli 54> RE RAEHGIFEET,
self.name = message

#IDEDL ARG REERHLFET -
cat_tama = catClass("Tama")
#2DEDA R RE(EBHLET -
cat_mike = catClass("Mike")

# 1 DEDA2 RV RDA> RS> R name | ZRTFLET,
print(cat_tama.name)
#2DEDAL RV RADA> RS> RZEH name |ERTFLET,
print(cat_mike.name)

Tama
Mike

# 052 E Y name [ERFLET.

print(};atclass.name) :

Shimajiro

DSANDEEIZALEHE
ZRLTVEY,
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HEE6: A VR VRAERDOSR

0 AVRAVAEHPAAVRAVAZ EITESEEREFTHIEEHERL TS,

BEEB7: V7 RAERDSHE

0 JVIREHMEAVARIVAERADT VEREEITLTIIZALY,
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AVDARBVDRIAIYFRIDSAAYIYYRIRETF A YO AYY KR

0 AYYRIZIZALVRBURAI YR DTZRAAI YR REZTA YT A IR DIDNHYET,
o BIHOEZA.TAL—EFDEETANETNETNELYET,

% #1513

ADRBDRAAIYE  AVRBVADT—HREFOTH HFUHLIZES AV REVR

g&

HER1TT 5, hiselfllEESN D,
DIRXIIE ISRIEELI-AEERITS MUHLICESTI5RbiclsIS
2o HESND,
RETAVIRAIVE  JSRADRAVRERBEBRD  ISAOAVREIVRFRESN
BWLEZERITY %, XA

BEB A VARBVRAYYFR, VFRAVYYER, RB3T4vI+2Jy FO®

UHL

0 AVURBVARIIYR, DTRAYYR, RET 4O AR ERELTZE0Y,
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g10[m : EVa—IEFALFTRTSEVYT

7o UN

o FHIEFETOHHEENIRYIRY
@® PythonlZHIFTHED1—IL
@ TUaA—ILDER
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HIEIE TOEZRDIRYIRY

VIARER

® JSREF . FTVINEERTHIATHEDLNED B DESBEDT. ATVIIMDEETT . I5RAD DAY
ARAVRZEERL, WEBEITIENTEFT,
® class"F—TJ—FDRICEBDISRABRZEREHL. TEDTITAVYROEHRELHLET .

classl-tégfc_:l_a_s;():

EEDRFMZEDITS
CENTEET,
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o [_init JELSERIDEMTERLET . AVAMIVAF, AV REZVADNERESN A EECETESNDHNIETT,
0 LFDISTAVARAVREERT BN, EQXIBT—3%HEH-E5h. ELVSEEFEHLET,
® SIHIZEH LT AselfEld, 1V REAVRABEFIELET .

class catClass():
# ARS8 DHPTHA —SEHILET,
def __init__(self):
print("IY ALY BRITENELE, ")

ZrJEa—F (BH)

0 EMEEFATPIIMIBETEIEHOAIYRDIETT,
0 RAHILEZE>THEY. T4 aFVIZBTWET FIZIEERLGSERB EEHELTHF->THY., AYIRED
AJYR B EAIYRERAZEHEL>TULVET,

class catClass():

def___init__(self, message):

L _sgl_f.narp_e_'.= message
TnamelEWLVSEFTDEMEZE
S \
cat_instance = catClass("Tama") EELTVET,
print(cat_instance.name)

Tama
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7 Y Ea— FOEIRGIRE

0 AURAVAERBLTRNIE 2 —FEIEETEET,

[favorite &LV BTE(IZ
MfishlZERELTLVET,

class catglgss(): # favoritei \JBIEICfishERELET,
def __init__(self, message): setattr{cat_instance! "favorite", "fish")
self.name = message

Fe——————— ; # favorite DR S EHEZLET,
1 cat_instance =catClass("Tama") print(cat_instance.favorite)
print(cat_instance.name)
Tama fish

® AYYREF VFARICERSNIEHEDETY  AYIFRBERSN=IIANODAF VT ZEMNHRF
ERS

class catClass():
def __init__(self, message):
self.name = message

____________________________________ . feat]ELVSRBID AV YR E
| def eat(self, food): L/ =B CLET,

| result = self.name + " ate " + food + "I"

1

1

return result

___________________________________ J

HARGREFEELET,

t_instance = catClass("Mike" . - .
e s () et nsiance £L15 422
print(cat_instance.eat("samma"))" Ao R%E@ELTleat | AV YEF

EFUELTOET,

Mike ate samma!
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AUVARARVAEREI SAER

AVARBUREREF,. FNFNDAVARBV AT EITHIILEZERTT  FIZITERDAVREIVREER LT
FE.TNTNDAVRIVZAEHITHDEDELTHEONET

AUVARARVAERED SAER

0 JISREHIIETDAV ARV AR THRBLIEEZFEET . VSRAEHIIAVRIVREERT HLHESHR

class catClass():
def __init__(self, message):
self.name = message

#IDEDARIRE(FRLES -
cat_tama = catClass("Tama")
H2DEDARIAE(ERLET -
cat_mike = catClass("Mike")

#IDEDA ARG ADA R REH name | #FRLET,

print(cat_tama.name)

H2DEDA ARG ADA R REH name | #FKRLET,

print(cat_mike.name)

Tama
Mike

THIENTEFEY,

class catClass():

HNawedl 2 2 R EHBERT e e ey

def __init__(self, message):
#namell 54> RS RAEHGIFEET,
self.name = message

#IDEDL ARG REERHLFET -
cat_tama = catClass("Tama")
#2DEDA R RE(EBHLET -
cat_mike = catClass("Mike")

# 1 DEDA2 RV RDA> RS> REZEH name | ERFLET,
print(cat_tama.name)
#2DEDAL RV RADA> RS> REEH name |ERTFLET,
print(cat_mike.name)

Tama
Mike

# 052 E M name [ERFLET.

print(};atclass.name) :

Shimajiro

DSANDEEIZALEHE
ZRLTVEY,
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AVDARBVDRIAIYFRIDSAAYIYYRIRETF A YO AYY KR

0 AYYRIZIZALVRBURAI YR DTZRAAI YR REZTA YT A IR DIDNHYET,
o BIHOEZA.TAL—EFDEETANETNETNELYET,

g&

% #1513

ADRBDRAAIYE  AVRBVADT—HREFOTH HFUHLIZES AV REVR

BERTI 5. MselflSEB&RESN S,
DSAFIIR JSRICEBELI-MEBEETS HUHLICE>=I5Xhls(S
2o RESND,
RETAVIAIYR DR ADVARIVRERBERD IFAPIVREAVRIFERESN
BWNLEZRTT S, AN

pythonlZH+5EZa—IL
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EDa—-I)LEE

o [ELMAT I, TOEKLEEDHIBEHLE. EEEOHZTOISLDOEREIDDI7AILIZEE
OFLDEED2—ILEVVWET, EDa—ILIZTBIET, FTRDAYELNET,
> BEICHATEII—FEIDICEEDIENTE. - FDAVTFURANEITGD,
> BETHI—FE—FLFYIZTTELIDT,. a—FOERI LMY TS,
> FEDELOFBEHETNE DT OIT S LMSFHATESLSIZHS,

EDaAa—-ILDA R—

0 FT(XEBESATIUDFEWNAZEFICERYET,
® [import [EPa1—ILA] 1ERHTAET FALEWED 31— ILEAUR— T EHIENTEET,
0@ TEZa—IILDAVKR—NEIZ. BEDa—ILICEFNIBEMEEESBITAIENTEET,

# randomEZa—LEA>R— L ET,
import random

# IMESDRI TSI AIC DDEHERTLES,
print(random.randint(1, 5))

5
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BELEAMITEDa—ILESA VR—F

® [ import [EPa—I)L&]as MEEDLARI IERHTHIET. EDA—ILIZEEDLZRIZ DT TIUR—IT 2

ZENTEET,
0 TEUa—IILANRBEARIZEALEY., TOYSIV R TED 21— )LIZAALLDERFE-E-GE4

EIZ&uZEDITET,

# randomEZa—N &1 K- ET,
import random as rnd

# IDE5DEI TS AIC ] DDEHEFRTRLET .,
print(rnd.randint(1, 5))

2

EDa—ILREDEREETEA VR—F

® [ from [EVa—/L4]import [BARE] IELRETHLET. EVA—ILICEFNLIEEOBHEOAEAR—F

THENTEFEY,
o MNEHEETH_LT. FELGEBDAUR—IERITHIENTEET .

# randomEa—)bsrandint DaEA > R— N ET,

from random import randint

#IDESOR T AIC DDEHEXRTLET,
print(randint(1, 5))

4
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EE1 'V aA—ILDA ER—

® randomEVa—IL(BBEBEERT D) EAR— L FEOBEBEFERAL TS,

EE2 . BRDOARHIZLSHED 1 —ILDA ViR—F

® randomEV1—)L (FLEMEERT D) EA U R—LTBEIZ, EFEDLRIZEDIT TS,
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HE3 . EEDBEBOAZEA R—F

® randomEV 21—/l (FLEMEFERT D) HhbrandintBEIE D HE A R—RL TS,

ED 21— ILOERL
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EDa1—ILDER

@ TUA—JLITBEHETAIEMTEET,, Jupyter notebooklZ&KBDED 12— ILDIER A EZEFBAEIZDOULNTER
BALET .

o FTEHMERELZET,

def eat(food):
print("My favorite food is " + food + ".")

def drink(drink):
print("My favorite drink is " + drink + ".")

EDa1—ILDER

o TEMDBE#HEFEEL-. [file] -> [Download as] —> [Python (py)] TPython 77 A LA H AL TI=ZELY,

File Edit View Insert Cell Kernel Widgets Help

\ New Notebook » 4% MR B C | W [ Makdown +

‘ Open... ‘
Make a Copy...
Saveas.. thonlic &3 EY 2 —ILOFIA
Rename...

Save and Checkpoint EY21-LOBORNEOWTFELET,

Revert to Checkpoint »
Print Preview

Download as » asciidoc (asciidoc)  + [file] -> [Download as] -> [Python (
htm! (htmi) ule/chapter10_4.py& W5 /XA TRE

Trusted Notebook Jatex (tex)

| markdown (.md) [

Close and Halt "+ food + ".")
notebook (.ipynb)
def|  pdf (.pdf)
 rstrst) "+ drink + ".")

Python (.py)

slides (.slides.html)
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EDa1—ILDER

® HHALI=T74I)LZmodule/Chapter10_2 original module.pyE LN/ SATEIE L TLIEELY, (KpyIZ7AIL D & Hi]
[FIEETT,)

[l Chapter01_i...duction.ipynb __pycache__ >
B Chapter02_v..._object.ipynb
@ Chapter03_b...nctions.ipynb

Bl Chapter04_iterable.ipynb

Chapter05_s...y_tuple.ipynb

Chapter06_fl...control.ipynb

Chapter07_fl...ntrol_2.ipynb

Chapter08_function.ipynb

Chapter09_class.ipynb

Chapter10_2...module.ipynb

| Chapter10_module.ipynb

[ | module >

EDa1—ILDER

o FRTOTOJSLICEVWTHERLIZE D a—ILAVR—L. B#ESEBLET,
#IEREL7Epy Z7 AN EAR—FET,
import module.Chapter10_2_original_module as c10_2

#RRELTLET,
c10_2.eat("fish")

My favorite food is fish.
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EE4  EVA—ILOER

® TEVa—I)LEERL.AEBOTOTZLILEBESRELTIZI,

0 BHDEDI—NEIDDIAINFICEFLEOTEBTEHENTEET . COLIITIDDFEEFYTEETSE
Da—I)LEENNVT—ULELWET,

@ Chapter01_i...duction.ipynb __pycache__

[ Chapter02_v..._object.ipynb 2 Chapter10_2_original_module.py
@ Chapter03_b...nctions.ipynb 2 Chapter10_3_original_module.py
@ Chapter04_iterable.ipynb

| ChapterO5_s...y_tuple.ipynb

| Chapter06_fl...control.ipynb

| ChapterQ7_fl...ntrol_2.ipynb

| Chapter08_function.ipynb

| Chapter09_class.ipynb

~ Chapter10_2...module.ipynb

| Chapter10_3...module.ipynb

| Chapter10_module.ipynb

B module >
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NYT—DADEDa—ILDA ViR— b

o [ I(RYN)TNYr—DREED2—ILBEDHEVWTAUR—IXERELFET,

HIEREL=py Z7 A NEL > R—FLET,
import module.Chapter10_2_original_module as c10_2
import module.Chapter10_3_original_module as c10_3

# 1 DODEZ2—NDEHEXTTLES,
c10_2.drink("beer")
c10_3.hobby("walking")

My favorite drink is beer.
My hobby is walking.

BES . N\ HSr—PHOEDA—IILDOSHE

o BENYT—CHD2DODEDA—ILOBEBESRLTIIZEL,
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F11[\] : #R/BHIZ/M ERa—TIHls0E

7o UN

HIEE TOHEZEDRYIRY
ARIEMERT—T
Bl5t sz
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HIEIE TOEZRDIRYIRY

EDa—-I)LEE

o [IELMAT I, TOEKLHEDHIBEHLE. EESEOHZTOISLDEREIDDI7AILIZEE
OLDEED1—ILEVVET, EDa—ILIZTBIET, FREOAYMELNET,
> BEICHAT LI —FEIDICEEDIENTE. - FDAVTFURADNEITLGD,
> BETHI—FE—FLFYIZTTELIDT,. a—FOERI LMY TS,
> FEDELOFBEHETNE DT OI S LMSFHATESLSIZHS,
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0 BHDEDI—INEIDDIAINFICEEOTEBTEHENTEET , COLIITIDDFEEFYTEETSE
Da—I)LEE/NNT—UELWET,

@ Chapter01_i...duction.ipynb __pycache__

[ Chapter02_v..._object.ipynb 2 Chapter10_2_original_module.py
@ Chapter03_b...nctions.ipynb 2 Chapter10_3_original_module.py
@ Chapter04_iterable.ipynb

| ChapterO5_s...y_tuple.ipynb

| Chapter06_fl...control.ipynb

| ChapterQ7_fl...ntrol_2.ipynb

| Chapter08_function.ipynb

| Chapter09_class.ipynb

~ Chapter10_2...module.ipynb

| Chapter10_3...module.ipynb

| Chapter10_module.ipynb

B module »
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o MEISADEH. A/ IFZEFAL. BIMVOEEL-WERETEERLTHLWWISREZESZEE AL

WEY,
® MESNDISADIEERITARA(R—IN—YFR/EEIFR)EVVET,
0 BIUSREMEALTHESIIFADIEEFISRA(HTISR/IREISR) EVWVET,

® FUSADIOIDHRIZHIZADYISAZBERET DL, FIFRICEVWTRISRAEME T HENTEFY

124

Tt—(self, message):
self.name = message
print("My name is " + self.

clasg
d e

def eat(self, food):
result = self.name + " at
return result

# LS 2 A4
clasg catChild(catParent)

pd

#BOSRDEBERZLET,
catParent("Tama")

My name is Tama.

name + ".")

"+ food + "I"

FRLET,

<__main__.catParent at 0x108b2b9b0>

# FOSRDERERTBLET,
catChild("Mike")

My name is Mike.

<__main__.catChild at 0x108|

b2bf28>



AL

® FUSADHTIEX HBEBDEREEZTHENTEET,

#EOSREMRKLET,
class catParent():
def __init__(self, message):
self.name = message
print("My name is " + self.name + ".")

def eat(self, food):

result = self.name + " ate " + food + "!"
return result

#BOSREMAL TFOSREMRLET,
i t):

#FOSRMEDAYYRERELET,
def walk(self, message):
print("l am walking around " + message + "!")

#FOSRADALI RS IEERHLET,
cat_child = catChild("Tama")

# FOSRADASIRESRBLET,
cat_child.walk("sea park")

My name is Tama.
| I am walking around sea park! I':

HE1 O S ADK

o HUSREMALIEFISIREERLTIESLY,
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BE2: FUOSRARDEE

o HUSAREMEALI-FIFRIZENT, MBDAYYFEEELTIZELY,

0 HUSRICEEINFAVYYRE, FUSRIZBEWTLEEZTSHIEN
IS

® FHUOSRIZBWT.HISRDAYYRRERLBRITAYYRERE
FTHEBRADESIAY YR E LESZTTHIENTEET,

126

#BOSREMERLET,
class catParent():
def __init__(self, message):
self.name = message
print("My name is " + self.name + ".")

def eat(self, food):
print(self.name + " ate " + food + "!")

#BOSREMBRL TFOSIEMERLET.,
class catChild(catParent):

def eat(self, food):
print(self.name + " has eaten " + food + "!")

#BOSRDeatELRLET,
cat_parent = catParent("Tama")
cat_parent.eat("fish")

My name is Tama.
Tama ate fish!

# FOSADeatESRLET,
cat_child = catChild("Mike")
cat_child.eat("fish")

My name is Mike.
Mike has eaten fish!



BEI: A—N—F4F

® FIUSRIZBWTHIZRADAYyEE EEZLTIZELY,

BI9SADAYY FO&R

® FUSADHTlsuperOMITADAIYRRIER BT DE. FITANLRIZTADA IR ESRIHIENT
EFEI,

#BOSREMRLET,
class catParent():
def __init__(self, message):
self.name = message
print("My name is " + self.name + ".")

def eat(self, food):
print(self.name + " ate " + food + "!")

#BOSREMRL TFOSREMERLET,
class catChild(catParent):

def action(self, food):

4255 ZD Ay [cat |ESBLET,

uer().at(food)

# FoSXDactionZiBL T, LA DeatEEMLET,
cat_child = catChild("Mike")
cat_child.action("fish")

My name is Mike.
Mike ate fish!
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BE4A-BUOSADAYY FOER

® FIUSRIZBWTHIZRADAYyEE EEZLTIZELY,
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AATZERE & (X

o MOAF(EHCEKDEIN) EEEET . E—DRANELTESICENTEDHEDLEZRREMENNE
-d—o

# —EIMUDEIEL.
d .

of method1() m
param1 = "param1" I'method1 1D HIZIEZEZL
print(param1) lparam1 | &BE %k method2 1 AY
#ﬁaﬂéxnﬂuﬁ's: ) EEZEINTLET,
print(param2) N
print(locals())
Fme’{hodZJ oL S 2{!&‘(',%%??&1%2")
[EZ i param2h’
EEINTLET,

method1()

1
‘param1': 'param1’, 'method?2': <function method1.<locals>.method2 at Ox1040cd1e0>} f=

paramZ
'param2': 'param2'}

HRES : ARIZEM]

o FMOHRICEAKPERZEEEL. BAIZEMOEEZHEIL TS,
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ARa—JElx

® XO—TJLlF. EHMIEMLEEDILEVVET,
® PythonMDARAOA—FI4DIZHFENET , TN F tlocal scope. Enclosing (function ‘s) scope. Global Scope.
Built-in scope&LMNFET,

Local scope

& O—HILRI—THIETEHHEIIEHDOITT , EHNAO—HILRO—TICBIT5EHIETEHHIBEBATE
SNF-IEEDHTY,

def method3(a):

# EDEBETELET,
def f():
pass

#EDISREEH LFT,
class g:
pass

#EZ2— WD~
import os as h

print(locals())

# method32£f7L ¥,
method3(1)

{'a": 1, 'b": 2, 'f': <function method3.<locals>.f at 0x111ec90d0>, 'g": <class '__main__.method3.<locals>.g'>, 'h': <module 'os' from '//anaco
nda3/lib/python3.7/0s.py'>}

130
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Global scope

e SO—NII(EDa1—IL)Aa—TIF . BLEORTI—TTHY. 7ML (EZ2a—IL) AL THNIZEIHS

THLYT7 I ERTEEY,

# EORKETHELET,
def f():
pass

class g:
pass

# EZa—NDAL>FK—k
import os as h

print(b)

# method3#£fTL ¥,
method3(1)

2
param3

Z 2=, ZH
print(param3)

param3

#EDISREEH/ LET,

# BI#tmethod3A TE#E

VeZHDESRLET,

&Xtparam34

SHRLET,

Enclosing (function‘s) scope

BEHORICEABAERSN TGS SYRBIDORI—THAoHMUDERASRTEET,

fdefmethod1(: |

paramQ = "param0"
# —ZEIMUDETH.

param1 = "param1"
print(param0)
print(param1)

13ef method2(paramz2 [}
I print(paramO)
I print(param1) 1

1
1
1
1
1
1
# BIREANFICLET, 1
1
1
:
rint(param2

LP (p ) 1
1

1

method1()

paramO
param1
paramO
param1
param2
{'param2': 'param2', 'param1": 'param1'}

131

RN SN D
. SMDE#ZES
By IENTEET,

method3 1D A4+
Mizlparam31%5
BTEET,



Built-in scope

o CZNRIA—TIZETBlint]., Istr], Men]. Mrange 1 EDEIL. BARMIZERINTULVEEL, ETMDTE
FE32ENTEETS,

EE6: O—AHIIRa—T

o FEMBHZEZEL.EHRNOO—NILRAI—TEREL TS,
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EWE7:S0—nN\)LRa—7

® JO—/\JLRO—TEA—NIWNAI—TDSHBTELHHBEADENERERL TIZELY,

;&% 8 : Enclosing (function‘s) scope

0 ANFITH--BHTERINTWAEHOSRBEFEETHERL TS,
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PythonIZ & [+ 5 #il 4+ AL E

® PythonTHISN (EfTHICHREHINI=T5—) X vy FLIRIZETT AN (L tryPexceptZELVET,
o fHBIANRELTHRP TR TIETICNEBEZREGSEIEETEET,
® FEf-, elsefinallyZ{FIE TR THOMEBEZRTET HELHAEETT .
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Fl5LLER : try-except

® [except BINNEUILEE T HET, RELPINEFvIFTHENTEET,

try:

print(10 / 0)

except ZeroDivisionError:
print('Error")

Error

® [except ISR as BHAIERETHLET, FINERHITRMLTIMYEDSZENTEET,

try:
print(10 / 0)
except ZeroDivisionError as e:
print(e)
print(type(e))

division by zero
<class 'ZeroDivisionError'>

FERDFISTDEY KL

® lexcept |Hi[FEREETHENTEFT , TNEFNESHSHLTOREERELFET,

def divide_each(param_a, param_b):
try:

print(param_a / param_b)

except ZeroDivisionError as e: # CC TIZ0TREL TLFE /L EICRET NN EF o FLET,

print(e)
except TypeError as e: # CC Tl2#Es BICHEL TGO EERHLALEICRLET PN EFoFLET,
print(e)
# OTRELEES,

divide_each(10, 0)

division by zero

# XFHBEEFLLEES,

divide_each('10','0")

unsupported operand type(s) for /: 'str' and 'str'
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FHOBSDELY LN

1D DexceptHID P T, BHDFINEFIT IV TRETHELTEET,

def divide_each(param_a, param_b):
try:

print(param_a / param_b)

except (ZeroDivisionError, TypeError) as e: # CC T2 DD EF+vFLET,
print(e)

#OTRELEEA.
divide_each(10, 0)

division by zero

# XFIHEREFLGE,
divide_each('10', '0")

unsupported operand type(s) for /: 'str' and 'str'

JEE9 : try-exceptZ A L = HI5 J0EE

trybexceptZFE o> THINEF Yy F§5T05 S LEFREL TS,
BINZEZEHIHRMLTRYEDLESZEEFERLTESLY,
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EE10 : HHOFSNDERY HKLH

o BHOHINEXVvYFTEHTOTILERELTILZEL,
® 1 DMexceptHilATILTHEHBMDFINERETEHILLHERL TS,

IEER TRONEeelse

o (tryEiCHINMAREREET) EERTLEIGEEICETIT 0B FelsefiICIEETEET,
o (PINAFEEL Texcept TRy FLIZIGEIL. else BTN U (EETINEE A,

def divide_each(param_a, param_b):
try:
print(param_a / param_b)
except (ZeroDivisionError, TypeError) as e: # CC T2 DODHS EF v FLET,
print(e)
else:
print("finish!!")

# EREHETLESS.
divide_each(10, 2)

5.0

finish!!

# OCTRELEIZS.
divide_each(10, 0)

division by zero
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HEEM  EERTEROMNE

o FERTHROUEZseHi[TEELTIZELY,

RTHICR{TT HNE

o PINFKEDHREIZEST . RERICETIELVNE (L finally IETIICRET HTENTEET,
® lelse|&lfinally XTI HENTEET,

def divide_each_else_finally(param_a, param_b):
try:
print(param_a / param_b)
except (ZeroDivisionError, TypeError) as e: # CC T2 DDPI &F+vFLFT,
print(e)
else:
print("no error!")
finally:
print("finish!!")

# ERERTLERS,
divide_each_else_finally(10, 2)

5.0
no error!
finish!!

# OCTRELLIZS,
divide_each_else_finally(10, 0)

division by zero
finish!!

138



HEE12 . BTRICERTTH0E

® finallyFiZEELEFHZHZRL TIZE0N,
® celselfinallyZ&H(TEEL ., B2EZEHEZELTES0LY,

15151 0 18

® lexceptlBilZlpass]EiEEiT e, BN EF vy FLI-IEE THLEBRLTUEEZHITITHIENTEET,
o NTDBRIZIHEDI=®., EHELTHRELERNGVRYHRETELRVEREARETT,

def divide_each_ignore(param_a, param_b):
try:

print(param_a / param_b)

except (ZeroDivisionError, TypeError) as e: # CC T2 ODFISNEF v FLET,
# PISNEF o FL THERLET,
pass

print("try-exceptll B T LELI=, ")

# OTRELEEFS.
divide_each_ignore(10, 0)

try-exceptiLEBASHE T UEL,
# XFINHEREFLIGE,

divide_each_ignore('10', '0")
try-exceptiEB A T UEL,
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EE13 : DR

® passEEALTHINERERTHT0TSLEREL TSN,
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B12E : EESATS5 )

T7oTR

BES(4T3)EF
RESATIVICKDVRT LIRE
BESATIVIZLPBIETHE

()
)
)
® CFHDERYHKLY

141



BRESAT3YEIE

BRESA4TSY) LR

® PythonTldprint)°len(7:&E D K% HAAAH B DMIZ AFESATSYEEENDED 1 —ILENTFRELT
WET,
o EDa—I)LLF—EDREELEAREIEDIAATZPythonTAY S LDIETY
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ESM4TSYDEH

o RESATSVEFERATHETHFRANMUE, NAFUT—20E, BFET—2NBLGERLGREAEITTE
EX R

PythoniZ#5475') D4 :_https://docs.python.orgija/3/library/index.html

o FFEZPMLEBY—ER

string --- —RRRIRXFIRIE

re --- ERRRIRIE

difflib --- ZHOFHEET 3

textwrap --- 7¥ X DT DRL &FEHIAH

unicodedata --- Unicode 7—#%~—2X

stringprep --- «f ¥ —=X v kD fc & DXFFIHR

readline --- GNU readline @ >4 7 z—2

rlcompleter --- GNU readlinef& [+ #55c B %k

o NAFYUF—50E
o struct --- /N1 R3E/Xy I Enfc/N\AFUTF—F ELTRIRT S
o codecs --- codec LY RKY EHET TR

© 0000 0 o

o

o F—HR
o datetime --- EANGZAMNEE L OREHR
o calendar --- —RHIRH L5 —ICBIT B EHE
o collections --- AV FF+7F—¥H
o collections.abc --- ALY ¥ 3 Y DHREES T X
o heapq --- E—=FF 21 —FILTUXL
o bisect --- BFIZHMEFILTU XL
o array --- RO L WEIET L
o weakref --- 2R
o types --- BIIREIAER & AAAHAHB ST T S AR
o copy --- EWIE—&H KRNI E—R{E
o pprint --- F—% HH DRI
o reprlib --- £3—2® repr() DX
o enum --- FIFEBOHYR—k

BESATIVICKD VAT LEE
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T 7 A IIRRADERE

o FRESATFVosEERTIHE. T7MIVNRERIGT HIENTEET,

# 0sEAIR—ILET,
import os

# BUlEERFLET,
print(os.getcwd())

/VER/B/ATOT S D /EE

/Users/

o RESATSosEFEMTDE, THINTEERTHIENTEET,

# osEAR—NET,

import os

# AN EER T B3IV AN EETLET,
os.system("mkdir chapter12_test_folder")

| Chapter12_standard_library.ipynb
chapter12_test_folder
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RAEMBEDBE

o RESATTVosh AT HE BAEMEEZBRHTHENTEEY,

# osEAR—INET,

import os

#EFUNTA NS ICBBILET,
os.chdir("./chapter12_test_folder")

# REEERFLET,

print(os.getcwd())

/users/ I, / N\ T 5 20|/ FEB  chapter12_t
est_folder

J74IIDOaE—, BE

o RESATIshutiZfERAT DL T7MILAE—OBBNTEFT,

# shutil&A>R—~L ¥,
import shutil

# BB ERFLET,
os.getcwd()

# AN E2 DL ET,
os.system("mkdir folder1")
os.system("mkdir folder2")

# folder1 (BEILET,

os.chdir("./folder1")

# test.txtEERELE T,

os.system("echo test, test, test > "test.txt"")

# folder1 A Ttest.txtZIE—L Ttest2. txtZ(EELF T,
shutil.copyfile('test.txt', "test2.txt")

# test2.txtZfolder2ICB#ILET,
shutil.move("test2.txt","../folder2")
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& RESATJgobZERTHE T7MILDTAILEA—RIRERENEHETEET

# globZA > —FLET,
import glob
import shutil

#IZ7ANEIE—LFET,
shutil.copyfile('test.txt', 'test3.txt")

# Z7ANETAINRH—FRFELET,
glob.glob("*.txt")

['test3.txt', "test.txt']

BE1: D7A4ILNNROIE

o EXESATS)osEFHALT. ANupyter notebookDHIE (FT7AILD/NR) EEFELTLIEELY,
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HE2: A LT DERK

0 IEHESATTosEFEALT. AKjupyter notebookHHEISN TLNBTHILE [THLWITAH LT EERL TS,

HE3: HAEMEBEDEE)

o FRESATFosEHERLT, HILAERLI=TA LA ITHEEL TEELY,
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HE4: D7AIaAE—., JFMILBE

o FESATFshutiZERALT. I7MILDIE—, BEIZEML TZEL,

HBES: J7AMILERER

® FEESATFgobZFERALT. I7MILDTAILRH—RERREEML TZELY,
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BESAITIVIZLIRIEHR

e, BRHR

o RESATIUmathZERALT. HRBIVHRBRDOEBERITTHENTEEY,

import math

# YLl
print(math.ceil(1.01))
# VR T
print(math.floor(1.01))
# PO AA :mathDBFH TIZ /D EEEL T
print(round(1.01, 1))

# KEXHE
print(math.fabs(-1.01))
# BT
print(math.factorial(5))
# B|VEHDRY
print(math.fmod(5, 2))
# BEHED
print(math.trunc(1.01))

2

1
1.0
1.01
120
1.0
1
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EEBRAR. AR

o RESATTUmathZERAL T, IR BERERITIHENTEEY,

import math

#e=2.718281... ZEHAWHDELLE e D x F
print(math.exp(2))

#e D xFps 1 #5100 /ME
print(math.expm1(2))

#x D (e ZEETB) HANH
print(math.log(2))

#x D (e ZEELTB) EAXE
print(math.log2(2))

#x D10EELLASTH(FA#)
print(math.log10(100))
EXDYy F

print(math.pow(2, 3))

#x DFHIR
print(math.sqrt(4))

7.38905609893065
6.38905609893065
0.6931471805599453

cooo

1
2
8
2

ZAEN. ARKR

o RESATIUmathZERAL T, ZABRKOCAELTRERITIHENTEEY,

import math

HBXxESSTONOEICERLET,
print(math.degrees(math.pi / 2))
#EXEBDPSTTACERLET,
print(math.radians(90))

#x SSFUDIE%
print(math.sin(math.pi / 2))
#X SSTDRE
print(math.cos(math.pi))
#X ST DIEHE
print(math.tan(math.pi / 4))

90.0
1.5707963267948966
1.0

-1.0
0.9999999999999999
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FEE6 : HER. BRB

o FRESATFUmathZFEALI-HME SIUBRBEDBEHERTLTIZEL,

TEET  EHER. WA

o RESATImathZERALIIEREREIHEHERTLTIZEN,
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WRES : ZARY. AEER

o FRESATFUmathZFEALI-ZAEHK. AELTHMERTLTIZE,

XFIIDHE Y KL
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Python|Z & [+ 5 3XF3I

® XFIL NARDIIIENFEERETDIXFOERELTRIENTEFT,
® YRMIERHENINTHIENTEFET A, ARICXFINTOXFHENV NS HIENTEES,

message = "§HIZRLWKRRTY"
#XFHERTLET,
print(len(message))

9

EE D FOHE

® XFINDAVTYVIREFERTHLITLY ., FEDXFIEME T HENTEET,
o Ff- B/ TXFOATYIREERTEHLICLY, FEDHE DX FINEHMETHILLTEET,

#EDS2DE (A>T v R L0DSIEEYET) DX FERBILES,
print(message[11])

#EDS 1 DH (D> Ty o RE-10588FY, ZICFID>T-1, -2E VAT RMEBA> DUXANSNET) DXFEHLLET,
print(message[-1])

+

o XFFIDSERBDOXFERTAALTLREWN,

#BEXFDA>TIIR, TXEDA> Ty O+ 1E18ELET
print(message[1:5])

BIRRL
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HBE9  XFIDOXFH

® XFIDNFHEHEL TS,

EE10 : FEDOFOHH

® AUTYIREHRELT. XFIDEEDHZHDIXFDHMEL TS,
® XFIMNOEREDNFERAFTAALTZEL,
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XFINDFEE

0 XFITIIIELANTECE. XFIERETHENTEFET,
o ZTHENFIITINERETAEEE. HIZERTILENHYET,
# XFITSNERNTESE, XFFNEFET B LN TEES,
message =" HE""MWTT. . "
print(message)
4SBT ..
messagel = "$HIZ"
# BB EXFIIEXFIN TSN ELNTESE, I5—PRBELET,
message = messagel1"&UTT, . "

File "<ipython-input-59-8f648b6c4236>", line 3
message = message1"&UTY, . "
A

SyntaxError: invalid syntax

messagel = "§HIZ"

# BRI =X FINIEXFIN TSN EBETBLEE, [+ TOHREET,
message = messagel + "EUTT, . "

print(message)

SBIEEBYUTY..

XFINDFEHE

® [xBHIZFMESLITE T, XFINEEHYEBYRLEXFIEERT HENTEEY

message = "abc"
# messageZ3EI#RYERL F T,
print(message * 3)

abcabcabc
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BHE11 . XFIDHEE

® XFHEMHEL TSN,

HE12 . XFIDEE

® XFIDNERAEEZERML TS,
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5B13E : IRESA T3 )2

FoTUNR

0 RESATIICLHBAFFHHEE
@ FESATIVIZLDERKE
@ FESATIYICLEI7MILAKA
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BRESATSY)IZXHBEMERE

B TR F

ldatetime | EP1—)LIE. BT OBLUERETH5-ODIIREREELTVET,
lcalendar JED a— /LI REDOAL VS —BEERHEFRBLTVET,

Mtime | BV 2—)LIX BZANDT IR EEBRBREFIRELTLET,

ldateutil |/ X4 —D (&, YRR AA LY —V LB X B Y R—bDHH Y —F/A\—F4—54T3UTT,
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H{+#4E : datetime

ldatetime JZEAL TRFZERYFIENTEFY,

# datetime €22 — &L R— ¥,

import datetime

# REBIERFLES,

dt_now = datetime.datetime.now()

print(dt_now)
2019-12-07 11:34:56.062119

RERZIOFERAB. BROBEMFIIHENTEFY,

# RIERSZ|DEERBLET,
print(dt_now.year)

# RERZIDAERBLET,
print(dt_now.month)

# BIERSZI DA ERBLET,
print(dt_now.day)

2019
12
7

# BURFZIDIERFLET,
print(dt_now.hour)

# RIERZI DS ERPBLET,
print(dt_now.minute)

# BRI DB ERBLET,
print(dt_now.second)

11
34
56

H{+#4E : datetime

o IVRISVAEFALT. EED B, FZlDdatetimeA T VML T HELARETT

> [datetime(year, month, day, hour=0, minute=0, second=0, microsecond=0, tzinfo=None)]

Fyear, Amonth, BdaylZWHBET, ZDMIFERATEETT . BRRLI-ESIENEEIRESNET,
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JEE1 : datetimelZ &k SHREFFZIDE Y KL

o RESATJdatetimeZEAL T, MAERZIZIGL TSN,
o JARZIDEABZIMFLTIZS,
o MERZIDHNMERFL TS,

EHE2 £ DdatetimeA TS FOER

o EENEZIDdatetimeA T U MEERL TSN,
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H {+#4E : calendar

® PythonMIZHESA TS5 calendarEL 2a—ILEFERTBHE AL A—FTL—20TFRARMOHTML, IEDY X+
HBETERTIHENTEET,
o g, TIRDIEEMNRIRETT,

import calendar # 50, fTIEZEIEELET,
print(calendar.month(2019, 1, w=3, |=2))

print(calendar.month(2019, 1))

January 2019

January 2019
Mo Tu We Th Fr Sa Su Mon Tue Wed Thu Fri Sat Sun
123456

78910111213 123456
141516171819 20
21222324252627 7 8 91011 1213
28293031

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

H {+#4E : calendar

® RNTHIAUF—DEDRDDOEAEIEETHENTEET .

# BDIEOEAERICLET,
calendar.setfirstweekday(calendar.SUNDAY)
HIEBEDEADH > —ERELET,
print(calendar.month(2019, 1, w=3, |1=2))
January 2019
Sun Mon Tue Wed Thu Fri Sat
12345
6 78 9101112
13 14 15 16 17 18 19
20 21 22 23 24 25 26

27 28 29 30 31
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BES: ALUYA—FTOxY bDERL

o (ZEESATScalendarZFRALT. EFEDER DAL A —ZEWEHLTLEELY,
® JFiF. TIEZIEEL THL A —FIBL TS,

HE4: BHDERE

& RTIIAUA—DEDIRHDEREIEEL TS,
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B {HE4E : time

timeA T UMIBEEZI (B, 2. B, Y400 8) DEHREFOA T HRTT,
NHDIEHRIZ. BEhour. minute. second. microsecond C7 O ATEET,

AVANSYREFALT. BFEDKZ DtimeA TOTVMEERTEEY,

> [time(hour=0, minute=0, second=0, microsecond=0, tzinfo=None)]

B {HE4E : time

AL timeA TOT DB (B 53-8 -IUR) ESRT D EMNTEET,

# timeA 7T OREERELET,
t = datetime.time(12, 15, 30, 2000)
print(t)

12:15:30.002000

# B

print(t.hour)

#7

print(t.minute)

##

print(t.second)
#IUP
print(t.microsecond)

12
15
30
2000
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HES : timeA IV FOERLEBR

o FEEDEZIDtimeA T IMNEERLTIZELY,
® timeATOIVFDEMEICIT IV EAL TS,

H{+#4E : timedelta

e —“DODOHEOHEZE. BREBEEZERITAICIINTT ., B, . Y700 HDEREZES. Bltdays.
seconds. microseconds C7 A TEET,
® 2DMdatetimeA T ILDFIEHEERITT HE. timedeltaA T VMM FONET

# datetime £z — V&L R—FLET,
import datetime

# RIERZIERBLET,

dt_now = datetime.datetime.now()

# EBDHZIERERELET,

dt = datetime.datetime(2019, 12, 1, 12, 15, 30, 2000)
# datetime[fl D5 | EHEETLFET,

td = dt_now - dt

#5|IEHDFREXTLET,
print(td)

#HEEELES,
print(type(td))

6 days, 1:10:48.838166
<class 'datetime.timedelta'>
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JRE6 : timedeltaA 7oy FOEY KLY

® datetimeA TPz HFRITDEIZEEZZEITL. timedeltad TV MEEB L TLESLY,
® timedeltad Tz HFDRBEIZTZ VAL TLIEELY,

HHEE : H— FNR—F 4 —DS14 TS5

o H{TEESAT S DdatetimeDILEIRAR T, dateutiS A TSUMNHYET, BEDH B AL
[https://dateutil.readthedocs.io/en/stable/1&Z BB &Y,
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BESATIVIZEHERRE

EFRRB L

o FRRBLIF. XFIHEI1DDNF—UELI=XFITRRTARELENDIETY,
® /NI—UELEXFIDIEEAIXFEENET .

XIXF  FHA BEf BHIS
HFEO—XF a.c abc, acc, aac

A TO%HE Aabc  abcdef

$ TORE abc$  defabc

* OB ED#DEL  ab* a, ab, abb, abbb

+ 1B EDEDIRL  ab+ ab, abb, abbb

? oElE &[] ab? a, ab

{m} mEID# DR L a{3}  aaa

{m.n} m~nEID#EDRL  a{2,4} aa, aaa, aaaa

[%] *DENMXFE  [ac] ab,c
* | % *DEND alb a b
AALF OB

ZH8: hitps:/itechacademy.jp/magazine/15635
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® [match)ZEAT 4L REXFIE—HBLEXFINEMHTEET.

import re

#RELE)XFERELET,
pattern = r'ky"

# compile "
repatter = rg.compile(pattern)

#&?ﬂﬁi ﬂ@ﬁ/:&?l?ﬂkyﬂ%éh‘“

print(result.group())
ky

0 BENFIINyolNMBREXNRIXFFIN went to kyoto station. | FEEEIZIELME S . matchlFRETEEH A

# BEH RYZADE G FIIky D78 VIFE

content = r o station.’

result = repa ttontent)
# —EX ?ﬂ/ﬁ”lit lf DIS—PFREELET,
print(result.group())
AttributeError Traceback (most recent call last)

<ipython-input-12-a87e51abf2f6> in <module>
3 result = repatter.match(content)
4 # —BOCFNBEWN DI —BRELET,
----> 5 print(result.group())

AttributeError: 'NoneType' object has no attribute 'group’
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ERERRIMx1ZF->T. REXFI yo IDEFIETHRIR went to kIZRIWLET , COLIICERKEREE
AT HE, matchTHRERETHENTEET,

import re

FERBLIEVDXRFEIRELET,

pattern = r'.*yo'

# compile

repatter = re.compile(pattern)

# REFHIF
content = 1
result = rep

BEXFINky IR NG E

iwent toEé E

dyofo station.'

print(result.group())

i went to kyo

EE7 : matchzEAL-&%

LTLIZELY,

matchZEAL TXFEINTyF I %

0 BRXMRNFIIDEITHREXFIkyDELMGE . matchTIEIRR TELWNIEEHEEL TEE0Y,



EES : ERFB EmatchZFERALI-#E

® matchZEALT. BRLEVXFINRERAEZXFINDEIZANGERIC, ERRBEEFALTXFITYF
I EEBL TS,

® scarchZzfEMAT 4L REXFINBRERARXFIHFETILET T RRETDIENTEEY,

import re

#RFELEVXFEIEELET,
pattern = r'ky"

# compile

repatter = re.compile(pattern)

# BEHRNETDEIRFEXETIky D DEE
content = r'i went to kyoto station.'
result = repatter.search(content)

print(result.group())
ky
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® secarch[IRHWDIERDAZEIRLET A, findalFERTHEBRBEXFIE—HLI-ERMETERLET,

import re

#RFELEVWXFEIEELET,

pattern = r'ky"

# BREXIRIEEIDBICIRFEX FIIky BB BI5E

content = r'i went to kyoto station and tokyo station.'
results = re.findall(pattern, content)

print(results)

['ky', ky']

SEE9 : searchlZ k2 %E

® searchZfEALT. BRLEVXFIARBRMRXFIIDEITRVMGEIC, XFITYF oI EERML TS
(A
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SEE10 : findalllz &k 2%

® findalZFERALT. EHETOREFBREZIEL TS,

BESATSYICKEI77M4ILARA
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D271 ILDFRAIAH

Topen B EFERATAIEICEY . T7AMILEZRHF AL TENTEET,
e J7AILIZERITREINTWAES., SBERICHITa—FNEENTET,

# G BRALT7ANDIYR
path_input = "chapter13_test_folder/input1.txt"

YA MR TDT 7 14 ILBHAH

with open(path_input) as f:
# forX TN —TEtBL, BITEBRIBENTEET,
for s_line in f:
print(s_line)

line1
line2

line3

o RERBTERVTLLEZ W,

with open(path_input) as f:
# forX TN—TEtBL, BITELRIBLNTEET,
for s_line in f:
print(s_line.strip())

line1
line2
line3

lreadlines |Z{EATAHEIZKY, T7AMILICREH N TODERITEIALNTIETHENTEET,

— IR BERICHIGLES  XBITA—FAEENFT,

# Bi B AL 77 AN DIV R

path_input = "chapter13_test_folder/input1.txt"

with open(path_input) as f:
#UXREL TRIFT B, XKITESE
| = f.readlines()
print(l)

['line1\n', 'line2\n', 'line3\n']
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BEM1 : D74 IILDFEHAH

® THXRRTFAINEHRMRAH, BESNTNEIRBEHEZEL TS,
® FEQYTERLTESLY,

EE12: URMELTOD I 7AMILTEARAH

0 HATEVAMDERELTIFZFANERAHAATIIZEL,
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® open)D5|¥model ‘W ERET H_ET, EERAAALELTIFAILAFHAMINET
o RBELEIZFADNEELZTNIEHRES. FELTONELEE (BIFEORELHIR) TRESIET,

#HATBZ7MND/INX
path_output = "chapter13_test_folder/output1.txt"

# IZ7AIMCEZALAE
message = 'test output!'

with open(path_output, mode='w") as f:
f.write(message)

EE13: J7AILDOHA

® JFAILEHALTZEN, HATEIT7MILIZIF BFEDXFIZEREHL TS,
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%140 : NumPyZfER L7053

7o UN

NumPyDE K
NumPy[Z kB ECHI DIRE
NumPy D2 B %K
NumPy|Z &b T—2DRITULIE
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NumPy®DE K

® [WikipediadsWINumPyld, 7A4' 5345 EEPythonl 2B WV THIEET EE MEMIZIT IO DILEES 1 —IL
TH5. WEMLBEIEFEZETI-ODEMFED L RITEI (FIZERTRILPITIREERIETED) DY
R—FZPythonlZMMZ 5EEH12, FNOEIRET H-OD KRR LEEKEDKEBYMS ISV EIRH TS,
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ARAS—, R LML, 7H. TV

BHERANT—EVWVET,

AAT—FIRFTDEIIZLIzBDERIRILEVNNET,
ANT—FMBIZRABICHANIZEDETIIEVNWNET,
THEBIZANFICLIZBRTEINE TV ILEVLWET,
scalar_1 =-1.2 | #EEp1om~sr) | #2TT3FIDITE | #2x3X3D7> /N

scalar_2 = 2 vector_1 =[2] matrix = [
# BEFEH2DDNIM [1,2,3],
vector_2 = [2, 4] : [4,5, 6]

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

[7, 8,91,
[10,11,12]

[13,14,15],
[16,17,18]
]

AHT—(0ORTDES!) OFEDTYIL
RYML (A RTDOEEF) 1EOTUVIL
175 (2R T DEFI) 2BEDTUVIL
(BRTTDEF) SEEDTUVIL
(4RFTDEF) ABEDTIIL

(XRTDEEF) XBEDT I

BE1: AB5—, R RML, 175, TUYILDOERR

AHT—ERBL TSN,
NIMVERBL TS,
THZERBFLTZSL,

TUUNERBLTIZSLY,
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NumPylZE 15T —2 @&

® NumPylIZRTEINEREARMLE T —2EEELTHRET D547 3T,
0 MEKIGIHET A= . NumPyTlH AL EFESEBE TlH 4 dndarraybE WS B DT —2 B EZFELNET,

ndarray &L VS D [EN-dimensional array (NXITERE) DEETI,
BERLERILEBEOKRESEHOLELHYET,

> VARDIIITERIELITT HIRERRICEZ LI LIETEEE A

> BRAZEDEBERBORTLGLINTERTIL) I —FITTILELHYET,

ndarray®EE : T (iRE)

o ITIHINEREZRLET , XTL2DBEIXTOERIMNRENET,
® HEZSWH.EBHESELIEICndarrayDEIEZ—UIEDYER A, HIZIE. [TITERE S fzndarrayZ# KRS
BTH,. TDT—EANERICHRBIZEIEIHYEEA,
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EBE2: TUVILDEE

® NumPyTIRITEINZMERML. ERLT-1RITE S DERE T ZERIGL TS,
® 2RTEHIZMERL. YERLT=2RTERSIDEREITHEMIGL TSN,
o HRERMESRLARICBETNESRL. SRR TENEL > TUWVENIEEHERL TS,

ndarrayD &1 : flat (1RXTEHIADZEHL)

® ZRITEIEIRTEINICEBLES .
® [flatn]]&THET, BB DIRTERINDEREZHERTEFT,

# NumPy T775 (2R TTACFY) EEREL F T,
array_2d = np.array([[1, 2, 3],[4, 5, 6]])

# 1 RTEIICERLET,

print(array_2d.flat)

<numpy.flatiter object at 0x7f9d188b1e00>
#EFERZLET,

for v in array_2d.flat:
print(v)

oOouThwmNn =
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EE3 : BRTEINDIRFTEIANDEHR

® ZRITEEHIZEIRITEINICEHBLL TZELY,

ndarrayD & : real / imag (FEHEHOE Y HKLY)

o EZRNERUDEIIHLT, REBEEIMENITTRRTHENTEFY
® [reaBMtZESRIDERMERTI DENTEFT,
® [maglBItESRIHEERMERTI HENTEET,

#EERESD 1 RTEIIEERLET,
array_complex_1d = np.array([1.2-2.3}, 2.1+3.6J, 4.-3.2j])
print(array_complex_1d)

[1.2-2.3j 2.1+3.6) 4. -3.2]]

# REFERTLET,
print(array_complex_1d.real)
#IEREFRRLET,
print(array_complex_1d.imag)

[1.22.14.]
[-2.3 3.6-3.2]
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HEE4 . ERUTHEE SN SENDOERY FL

G

® HERHUTHASINDIRTEIIDES. EIED T TRRLTIIZELY,

v d
0 HBEHEHMTHEMINSG2RTERIIDEER, BEEHITTRRLTIEEL,

G

ndarrayD &1 : size / itemsize / nbytes

® [size | BRI HLE. BINCEFTNIEZDHESHBITHENTEET,
® TODHITIX, 2x3M2RFTEINDERIMEHR->TEET,

# NumPy TIT3Y (2R TTECS) EERLE T,
array_2d = np.array([[1, 2, 31,[4, 5, 61])

# BRMERTLET,
print(array_2d.size)

6
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ndarrayD &1 : size / itemsize / nbytes

o litemsize |ZEZWT DL BERIDHLYDAEIBEZSEIHENTEET,
® TOHITIE. ERIDDAEIREFINANTHAZENHERTEEY .

HEZEDAEUBEBEHXTLET,
print(array_2d.itemsize)

8

® Inbytes | ST HE, EEINEARDATR)BEEZSHRIHENTEET,
® larray 2d|ERHIEERI1DH=YS/ N+, BEEMN6DHAHD T, 8X6TI/N\ATHAIENHERTEET,

# 2RI EBEDAEBEEBZXRLET,
print(array_2d.nbytes)

48

EES By A4 X

® 2RTEINZEML. BINICEFENIERY. EXRDATIBE. BIEADATIREETRTLTZS,
® BRUZEZESL2RTEINEEML. BIICEFTNIERY. ERDATRE. I EHRDOAEIREEZRTL
TLIZELY,
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ndarray®D &% : ndim / shape

® Indm|ZzZRI 5L BEINDRTESRTHENTEET,
® [shape |ZZHBYHE BIIDHTK (mXnfTIHREDBER) S BITHENTEFT,

# NumPy T3 (2R TE ) EERLE T,
array_2d = np.array([[1, 2, 31,[4, 5, 6]1])

#RTEEZLET,
print(array_2d.ndim)
2

#IEREEZLES,
print(array_2d.shape)
(2,3)

® IRTEINZMEML., RILEMKREREZEL TS,
® 2RTEINZEMEML., RITEMRERKZEL TS,
® IRTEINZMEML., RILEMREREZEL TS,
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Numpy(Z &k SEHIDR/E

A4V T  RARUEB, 8THEDEE

® NumPyDndarrayl&Z RITT—AEEE FVRELOT T B2OIZ. RIADUT EWSHEEFR A TLVET,

® [start:stop:step]ZETEL. startMSstopE Tstepl ENBEREZSHLFET . HIZAIFKBEDERZILIZHNDE
RFECHBEFIZSELIZVEEE. k12T NIXEMDERZIREE T IENTEET (stoplFEMDER
HEIN TSI EITEELTESLY,)

# NumPy TXZPIL (1.8 TTECF) EERALE T,
array_1d = np.array([0, 1, 2, 3, 4, 5,6 ,7, 8, 9])

i

array_1dm1, 2, 38BMBLAEMES. BAME L1 O/ TvIATHH1 ERELET,
BTABE3IDATYIATHAIIC1ERBLIEAERTELET.

i

print(array_1d[1:4])
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ASAD0T  FRBRAUE. 8THEDERE

o ENLERTIIFLI-WVES. start[EERET HIENTEET,
array_1d042 5y 5 AB0~40BRERBLLNDT, MIBIBIZOERELET,
T BIEA 7o R4 EEULSERELET

print(array_1d[0:5])
[01234]

KBEPSADDEREMBLINCELAELDT, FRAEDOIIERETEET,
print(array_1d[:5])
[01234]

0 JENNEFTERZIMFLIMES. stoplFEHEETHIENTEET,

BIAMIBDADHIEEL., BT ABSEMTEEXT,
print(array_1d[4:])
[456789]

RIAVVT  ZFODEROHS

® StepZiEETHET. BERERIEILTSRI HENTEFT,

wn

BRRA/4E T RIBITEBEL, stepDHEIEELET

print(array_1d[::2])
[02468]

® SteplT-1ZIEETAH_ET. ERDUEVEHICLTSRIHIENTEET,

steplc-1 &8 ELET,

wnn

print(array_1d[::-11)
[9876543210]
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BET ARTEIDATA R

TRFTEINERTAAL AT VIR D LIDMICHLHIERZHME LTI,
IRFTEINERTAAL AT VIR LADEIZH LS ERZHME LTI,
IRTEINERTARL, AV TYIRADSDOREDBERFETEHMHLTIZEL,
IRTERFIZERTA AL, BEREIDRIFL THELTZEL,

°
°
°
°
o EXRDIHUVEHITLTSRLTIIZEL,

A4 0T  2RTLULDEII~DIEF

0 RIAZEEOLLGZEETH. LLIEWVTREYTHOHMIZTEET HENTEET,
o BIZIE. 2RFTEFIHLTIEFUTDLIIHEELES .

# NumPy TNXZRL (2 RTTEESY) EFERELE T
array_2d = np.array(

09, 11, 2, &), 4% 5, 8 o, G, Sl

[10,11,12,13,14,15,16,17,18,19],
[20, 21, 22, 23, 24, 25, 26, 27, 28, 29]

nnnnnn

||||||

print(array_2d[1:3, 2:5])

[[121314]
[22 23 24]]
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A4 T 2RI LDEII~DIER

® 1XRTDEFIEFBULSIZ, start / stop / steplF BT HIEMTEET,
® TRTIXIDHDHITHT HstopZEBELTULVET (2~3FTEEHE)

# NUmMPY TNZR L (25 TTE5Y) EERELE T,
array_2d = np.array(

[07 1’ 2’ 31 41 51 6 771 8! 9]!
[10,11,12,13,14,15,16,17,18,19],
[20, 21, 22, 23, 24, 25, 26, 27, 28, 29]
]
)

unn

3TETULOBNED, 2ITEDA 2 TYO ADHERELET,

print(array_2d[1:,])

[[1011121314151617 18 19]
[20 21 22 23 24 25 26 27 28 29]]

EES  2RTEIDRA S A R

® 2RAEFERTAALTLIZEWN, 273 TH DAV T VI AN 2~ 4D EHRZ I L TS,
® 31TX105IDEFD21TE ~3THERATAALTLZE, BT EZHEEL TEREL TS,
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S DITE. HNEMDEH : reshape

o FIDITH. SIREEHLET,
® TRDHITIH. 12EDERISHEHIRITEINZEIIT X 45 D2RTEH KL TVET,

# NumPy TN LRV (1 5 TTEC3) EHEELE T,
array_1d = np.array([0, 1, 2, 3,4, 5,6,7,8,9,10,11])

# IX4FHCERLET,
array_3_4 = np.reshape(array_1d, (3, 4))
print(array_3_4)

[[0123]
[4567]
[891011]]

B DITH. HNEMDEH : reshape

o ZTHATRDEIDEREA—HBLLENGEE, I5—NRELFET,

# NumPy TNXZRN (1.RTECF) EEELET .
array_1d = np.array([0, 1, 2, 3,4,5,6,7,8,9,10, 11])

# IX3EINERERBFT,
array_3_3 = np.reshape(array_1d, (3, 3))
print(array_3_3)

ValueError Traceback (most recent call last)
<ipython-input-6-7125fa658ea3> in <module>

1 # 3X3EWMANERERAHBET
----> 2 array_3_3 = np.reshape(array_1d, (3, 3))

3 print(array_3_3)
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JEE9 : reshapelZ K AEFDHIRE K

® 1 RITEFNZ2RITTECHN IR EHL T &N,
® EZRE'=MITXNF| LHEBAIMXNITHIZEBRL TSN (TS—INFEELET ),
® 2RITECHIIE1RITERSICHLAREH L TSN,

BEFDTH. HNBDEH : resize

o THRIZDEIDERMN—HLAEES. reshape TIXIS—HFELEL =D . resize TIEITS— T REH
TEREOYETHBRLET,

# NumPy TXZIL (1 X TTECF)) EERRLE T,
array_1d = np.array([0, 1, 2, 3,4, 5,6,7,8,9,10,11])

# BB IX MW EREHAABET,
array_3_3 = np.resize(array_1d, (3, 3))
print(array_3_3)

[[012]
[345]
[678]]
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JEE10 : resizelZ & HEF DR E L

® EFRH'=MITXNE| LHDBMXNITHZEHL TLEEL (reshape ERRY TS — I HAELETEA)

BLHI~DERDEM : append

o FHDREICERZEMLET,
® TEDHITIK IRTEINDREIZ2ZDDERZEMLTILVET,

# NumPy TNV (1.8 TTECS) EEELET
array_1d = np.array([0, 1, 2, 3,4,5,6,7,8,9,10,11])

#EREICERZEMLFET,
print(np.append(array_1d, [12, 13]))
[012345678910111213]
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BLHI~NDEFRDEM : append

2RTTERG|ICEREBMTEHIELTEET , AxisTIENMT DEFIEELET .
shapeM—BILIEWNWEIS—MRELET,

EE11 : BIANOERDENM

# NumPy TNV (2R TTES) EERLET
array_2d = np.array(

[0,1,2,3,4,5,6,7,8,9],
[10,11,12,13,14,15, 16,17, 18, 19]

)

TARICERZEMLET .
print(np.append(array_2d, [[20, 21, 22, 23,24, 25, 26, 27, 28, 29]], axis=0))

[[012345673809]
[10111213141516171819]
[20 21 22 23 24 25 26 27 28 29]]

A EICEREEMUET,
print(np.append(array_2d, [[-1],[-2]], axis=1))

[[0123456789-1]
[10111213141516171819-2]]

IRFTEHDREICERZEBMLTIESLY,
2RFTERH|ICERZEMLTIEEY,
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BEHDEID ANE A : transpose

o FIDEMEANEZDIHA. transposeZEALEY , TREDHITIE, 0L BAZANBEZITVET,

# NUmPy TSR (2K TTECS) EERELE T,
array_2d = np.array(

[0,1,2,3,4,5,6,7,8,9],
[10,11,12,13,14,15,16,17,18,19]

)

HMEANEAFET,
print(array_2d.transpose(1, 0))

[[010]
[111]
[212]

EE12 : EINDOBMOANE X

® 2RTEIIDEEANEZTIIEELY,
® IRTEIDEEANEZ TS,
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Numpy® £ Z2BE %

ERNDTY : average

® averageZFHT 5L BEXDTHERMBTHENTEET,
o IXTEIDEZEIF. RAT—ENREENET,

#NumPy TXZRIL (1K TEC ) EfERALF T,
array_1d = np.array([0, 1, 2,3, 4, 5, 6,7, 8,9])

# ERDFIEEERDET,
print(np.average(array_1d))
4.5
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EFXRDFEY : average

® 2RTESIDIZEIL. axisTEHEEH T OWMERTET A ENTEFT,

# NumPy TNZIN (2 RTEFI) EERELET,
array_2d = np.array(
[

[0! 1727 37 47 516!71 8! 9]5
[10,11,12,13,14,15,16,17,18,19]
]
)

#ITHRICEZDTFENEERDET,
print(np.average(array_2d, axis = 0))

[5.6.7.8.9.10.11.12.13.14.]
# B RICEFEDFIEEERDFET,
print(np.average(array_2d, axis = 1))
[4.514.5]

EE13 . ERDFEY

® IRTEIDERDIEHZERD TS,
® 2RFTEIDFHZERH TS,
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P REDHRF : median

o T—ARERIEGLLUIFRIB) ICHAFBRC BLOEFRDIEHFICIHSMEDZLEFRBEEVNET,
o T—ADEHMNBHDIGE. FREFEAF2ODEDFHERMYET,
(al,a27""aﬂ.aan+1,"'7a2n) » %
o T—ADEHNFHUDIEE. bLIEEATDENRRIEELTYET,
(al 302, Ayttt a2n71) » (<79 # BEZEDEHED | RTEFIEMERLET,

array_1d_odd = np.array([0, 1, 2, 3, 4, 5, 6,7, 8])
# PRIEERTLET,
print(np.median(array_1d_odd))
4.0

# BEZDBHRED | RTEFIEMEKLET,
array_1d_even = np.array([0, 1, 2, 3, 4, 5, 6,7, 8, 9])

# PRIEEZRTLET,
print(np.median(array_1d_even))

4.5

P REDERF : median

® 2RTLLEDEFIZHLTYH, axis(BAR)ZHEET A ETHRIEZRDHHENTEEY,

# NumPy TN (2 RTECT) EERELE T,
array_2d = np.array(

[0,1,2,3,4,5,6,7,8],
[10,11,12,13,14,15,16,17,18]
1
)

#BEIEELR) THREERTLET,
#E2TOEZEDFHSFIREEZTLHLET,
print(np.median(array_2d))

9.0

# B0 (FT)ICHL THREZFHLET,
print(np.median(array_2d, axis=0))
[5.6.7.8.9.10.11.12.13.]

# 815 (F))ICHL THREEZRLHLET,
print(np.median(array_2d, axis=1))

[4.14.]

195



EE14 : th{E

® IRTEIDERDPRIEZRDTZEN ERNFHELBHREDOEAZHL TS,
® 2RTEIDEZRDHRIEZROTZEN, BIDFREEZ THL TH TS,

BEHEDH : sum

& ERDMERDEY,
o IRTEISDZEIL. ERETOMEFELFT,

#EZDGFHED KT EERELET,
array_1d =np.array([0, 1, 2, 3, 4, 5, 6,7, 8])

#ERDHAEXRTLET,
print(np.sum(array_1d))
36
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BEHEDHE : sum

o 2RTEIIDZEL. MERDIWMERELLZINELETOEROMEHELET,
o HZEHRELIES. TOAMICEROMEHELES.

# NUumPy TN (2R TTECSY) E(ERELE T,
array_2d = np.array(
[

[0,1,2,3,4,5,6,7,8,],
[10,11,12,13,14,15,16,17, 18]
1
)

#EBEOMERTLET,
# MEIEELENDT, LTOEXEDHEHHLET,
print(np.sum(array_2d))

162

# BXEDHMERTLET,
# BOK R (7)ICHL CEEDHESHLET,
print(np.sum(array_2d, axis=0))

[1012141618 20 22 24 26]

# EHEDHMERTLET,
# 15 RE (FI)ICHL CEEDHESELET,
print(np.sum(array_2d, axis=1))

[36126]

HE15 . ERDEFHE

® IRTESDEZRDIHERD TS,
® 2RTEIDEZRDMERO T ZEN, BIDIEFEZEZ TRITL TS,
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EERFEZDEHS : std

o FRERFELEF. TEADFEHEDEZLZ2FRLIEDTHITHLTEARELS-HIETT,

o FADHMLEYBEERTIFEDIDELTALLIET,

® {EN[1,23 45]1NEHRDER)BEREITI4ELYET,

1

20

300

4000
50000
10864.2
19626.1876

1.80650095

FEREDRRSF : std

o BEMDFEERE (FRABDEAR. FMRFEERFE) ERO:VEEL, 518ddofIZ1E

#EBERDEEREEXTLET,
print(np.std(array_1d))

1.4142135623730951

# ddofIC1#RELET
print(np.std(array_1d, ddof=1))

1.5811388300841898

1

10

100

1000

10000
22222
3906.89741

1.75812142

1

5]

10

15

20

102
6.7941151

0.66608972
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11
12
13
14
15
13
0.14142136

0.10878566

1.01
1.02
1.03
1.04
1.05
1.03
0.01414214

0.01373023

P

X E

L/i_g-o



EE16 : BEERE

® IRTEIDEZRDFEEREERDTIZELN,
® NREFRFEREZRDTIZS,
® 2RAESIDEZRDFEEREERD TSN,

HHRI R M D E R : corrcoef

o HHERHMIL. 2BOT—ARICENIZEDEBRELHIDONETRTIDDIBIZLELTRLERSINET,

o HMHERHMAKRE(TH. 200 T —FRHICERBEFRAKYIL>TLDEIERLLEVD T, FENDBETT,

® [corrcoef | TROLNDHMEBEFZREIL. HETHEFEDBERMEICOVTORESDIEETY , IEEM DREFKRMEICD
LN TIEMIC (Maximal information coefficient) & TEEEILET ,

Pearsonr=1.0 Pearsonr=0.8 Pearsonr=0.4 Pearsonr=0.0 Pearsonr=-0.4 Pearsonr=-0.8 Pearsonr=-1.0
MIC=1.0 MIC=0.5 MIC=0.2 MIC=0.1 MIC=0. MIC=0.6 MIC=1.0

0 Pearsonr=-1.0 Pearson r=-1.0
MIC=1.0 MIC=1.0

e

Pearson r=1.0 Pearsonr=10 P .0 Peal 0
MIC=1.0 MIC=1.0 MIC=1.0 MIC=0.3

Pears: -1.
MIC=1.0

/, T

arson r=0.1 Pearson r=-0.0 Pearson r=-0.0 Pearsc
MIC=0.4 MIC=0.4 MIC=0.6

O

S8 : https://minepy.readthedocs.io/en/latest/
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EE17 AR

o 2ADHMERE (2RTELS) DR REZE RO TS
o Fln¥iER (1RTES)ZEML., ETHERL2EDOBIERH EDHEBEREERD TS,

RY FILORNIR - 75 DFF : dot

o ~ANUMLORELIE. FERDBEEZETELADLERANT—EERDHEHLETT,

ay b1
by

Qn [

G-b=ayxb +ay*by+ - +ay*b,

200



RY FILORNIR - 75 DFR : dot

ITHIDFETIEATANIMLEIIRIMLEDRNIEEERET HITHDFH IV HSIFT,
BEBAITDEADTIDINHE, BRIDITIDITEN BT IBESHYET,

(a1,a2,- - ,a,)-| . | =(a1*by +as*bs+---+a,*b,)
B(bn b12)
byr  bop

A.B— (au x by +a1p xbay ary * big + arg * by )
asy * by + age * by agy * bia + agy + by

JEE18 : RY FMILORTE - THIDFE

2DDRIMILORFEFETEL TS,
1 X175 &1 X 2175 DIEFETEL TLESWN(IS—DEELFT ),
2x 31753 X 2T H| DFEFETE L TSy,

201



NumpylZ & 5 7—4 ORTLE

LERAE (ERE) SABREHM

o ETIEMICHRAZRR(NSA—EERFERTIEE. RALKETENENR T—ILAEBIE HHETD
EEITRT—ILDEVIHEN S DSRONTLESICENHYFET . TNZEMHSEOICERILERHELES .

o HIZIE. BREEFENZBITFONET , BRIEcmTRETHEMT8ecmIDIRITIHTDEIELLY . AE(IKeTE
BRI BHLEM68Kg DL I2MTDBIELHYET  BREAKREEFHAZHRELI-ETILEERTHL. HBEOKXE
BERICKYEAES W -ETILIZHE>TLEVET,

® F- BRZEMIScmIEBIEZTDFEETRETHDTIEHL TFHERIT0cmM LD ES VEERMMLLDIMNT
EHELIZIEINT 2 DOEHMEIRBETEDLLIICHDIIELHBYET,
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Min-Max normalization

o E/MEZ0, BEXEFIETHERIEDIETT,
® (Min—Max normalization|Z[R5 3 EDERILICHIEBLTOETH) T—FRIZHNENFETHEHE. st
EENEL-RICUZERIEEERLEANETILOEEILR LLOTEGEYET,

i .
i T — Tmin
Tpew = -

Tmaxz — Lmin

JEE19 : Min-Max normalization

® Min—Max normalizationZ &L TLEELY,
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z-score normalization (E#£4t)

o EF—REEHO EEREN OF—RERTSERILOLTT .

B 20 : z-score normalization (#Z#E{L)

® z-score normalization (#Z2#E{k) FEEL TSN,
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#15[E : Matplotlibl= &k 2 T—% D[R4t

FoTUNR

@® Matplotlib&lE

@ FITUIURDIER
@ KRBT TDIER
® BEHIITDRT

205



Matplotlib & &

Matplotlib & [&

® [Wikipediad¥] Matplotlibl&. A4 5324 S iEPythonB LUV FDRZFPHERS 4TS NumPYD =D T 5D
HESAI3)Thb. AT IMERDAPIZIRELTHEY . B LGB ED I STZHET A HEED, i
BETEADIFEIZ2RTDTOYMA, IRFTTOVED#EEL BEMENTETLVS,
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A7 FOERK

® MatplotlibZ{FEA I BIZ(F, T Figure A Tz MEERBLET,
® FigureA T THOMDRIZ, JSTERTRT DAxesA T IOMEERBL. SHIZEHEFRTI=HDAxisA T LY
FERLES,

Figure
Axes

A title

y label

BRR1ET 5 7 DYERL
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Thgs52

® AxesHTOTIDplotFAREFERATHE NIRRT STEERT B EATEFT,
® plotBAMDEIMELTERLT —HDIEETXE, YEEIEE T HENTEET,

# axesA 7P T O ELBLET,
fig = plt.figure()
ax = fig.add_subplot(1,1,1)

# plotBI T —52FRLET,
ax.plot(df['Month'].values, df'#Passengers'].values)

[<matplotlib.lines.Line2D at Ox1a195b4668>]

600

500

400

300

200

100

1950 1952 1954 1956 1958 1960

Thgs 52

® AxesA TV xUhMDset xlabel / set_ylabel / set titleBISEFE AT HEXEHEL ., YEIR , FMMILERRSEBHE
MNTEET,

# axes4 7T O EERLET,
fig = plt.figure()
ax = fig.add_subplot(1,1,1)

# plotBiB Tr—SEZRLET,
ax.plot(df['Month'].values, df['#Passengers'].values)

HXBEYEMERTLET,
ax.set_xlabel("Month")
ax.set_ylabel('#Passengers')
#IANEFRRLET,
ax.set_title('"Month vs #Passengers')

Text(0.5, 1.0, 'Month vs #Passengers')

Month vs #Passengers

#Passengers
8
3

8

1950 1952 1954 1956 1958 1960
Month
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BB Th& T 5 7 DER

® RITHEBRHDERINT—IZHAAA. YHICRER. XBICFEABDY 7R RLTIZEL,
® XEEYEHDIANILERTLTIZEN, = T ITDEAMLERRLTZEL,

&)

® AxesAITUzHRDplotBAEFERTHE. INEITSTNERTEELT=,
® AxesAITVxVbDscatterBAHMEFERTHE. AR EERTHENTEET,

o 5 10 15 2 30 3* o 5 10 15 20 5 30 a5

plotB#ixEAL-EE scatterBA#xFAL-IEE
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&)

® NIRRT STLERFERIZ., AxesA TV MDset xlabel / set ylabel / set titleBEEE{FERT AEXEHL . YEIE . X
ARIVERRSEBHIENTEET,

LSTAT vs MEDV

BE2 : BMBEDOER

o KRR EEMET —2EFHARAA . YEITEEME . XBIERSEDREDT STERRLTIZEN,
® HhiRTIFLL MMEEERL TS,
® XEEYEHDINILERTLTIZEN, 2 T ITDEARLERTRLTZEL,
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EXRTSL

® AxesATVIIMDhistEAMEFERT DL EXN SLEERTHIENTEET,

EXRTSL

® ERANSLDEHEHFETIEDEHEZRODbin(BOR)Z. SIMTIHET HENTEFT,

# axesF 7T ONELKLET,
fig = plt.figure()
ax = fig.add_subplot(1,1,1)

# plotBI Tr—2EFRLET,
ax.hist(boston_df['MEDV'], bins=20)

(array([ 9.,12.,18.,37.,40.,42.,83.,71.,,72.,12.,23.,18,,16.,
4., 7,1, 5,5, 2,19.]),

array([ 5. , 7.25, 9.5,11.75,14. ,16.25, 18.5, 20.75, 23. ,
25.25,27.5,29.75,32. ,34.25, 36.5, 38.75, 41. , 43.25,
45.5,47.75,50. 1),

<a list of 20 Patch objects>)

8B 8 8 8 8 3 8
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® JSTERNILTE-H.binDIREIRETHELTEET,

# axesA TP OFEERLET,
fig = plt.figure()
ax = fig.add_subplot(1,1,1)

# plotBi# Tr—2#HKRLET,
ax.hist(boston_df['MEDV'], bins=20, rwidth=0.8)

(array([ 9.,12.,18.,37., 40.,42.,83.,71.,,72,12., 23,18, 16,
14, 7., 1., 5., 5., 2.,19.]),

array([ 5. , 7.25, 9.5,11.75,14. ,16.25, 18.5, 20.75, 23. ,
25.25,27.5,29.75,32. ,34.25,36.5,38.75, 41. , 43.25,
45.5,47.75, 50. 1),

<a list of 20 Patch objects>)

8B 8 8 8 8 3 8

s

°©

HBE3I: ERMNT S LDER

RRAATEME T —2FHH AP A EBMEDERN S LERTLTIESLY,
bin (HE M%) 220121 1L ., KUHIMWLERM S LERRL TS,
binDIEZEIELL TLFZELY,

XEHEYEBHD TN ILERTLTLIESW, T2, F57DEA LB RRLTLIESLY,
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T—2DEREDHE

THETERTRITTDENTEET,
o T—AERFILPILTEH. BRTOVEDOBEIEET H2ELTEET,

® AxesATVIIMIRIRT BT 4L, plotBA%LEE#RYERL

# axesA TP TONELRLET,

fig = plt.figure()

ax = fig.add_subplot(1,1,1)

# plot B TEFEABICT—SEHRTLET,

ax.scatter(df_younger['LSTAT'], df_younger['MEDV'], c='blue")

# plot B TEEDFEBICT —5EFXTLET,

ax.scatter(df_older['LSTAT'], df_older['MEDV'], c="red', marker="*")

<matplotlib.collections.PathCollection at 0x1a1a238198>

50| wEEw * wx

=

=1T

BE4: T—RADEREDLE

® RRAMAFTEMIET —F2EHARAHA. YERIEEME . XEIZIEFFFIEDBNE DT 57EFRRLTIIESLY,
® AFBUTOT—HEOBmEY LEDT—4%. BEEZ TRRLTLESLY,
O XENEYEHDINIILERRLTLEEN, £, TS5TDEAMILERTRLTEELY,
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AIfRIEDEEM

® ECRRIZENT. ANHIEETTSECTREZOEBANEYNCERINDIENFEAETT S, TA—T5—= VI BERB AR
AERBAEMMENT LTI X LMNZFZLTOET A, BESABTNERVIEVSDIRONEEEZFEONERKRTT .

® FE TARWIIBLTL EDOFHERN EELDOINERBHLEENAELRYIRSNET,

® SMBEFAEB(T—INFHELIE R EBLEDHER ICHDIWISAT U2 A THMEED S EAZNTT M. REITFHKA
BHMYOT VAR IEH R MAEER T FMBIATEED DS L THLIEEICHRMTT,

® BRALBIY—ILOEIBEESAIIUNBRBLTEYEHMER, HENIOBHENRASNTOET A, FEELABOMBORFENE
TIUTICEZ B EBIEREVONERKRTT,

LSTAT vs MEDV. LSTAT vs MEDV by AGE

FRTBRESTEASIIHA FRTREST5E

BRI ITDERT
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HFEBDAxesA T FDOER

Figure A 71O D RIZIZEHDAxesA T OO MEERT AT ENTEET,
Figure4A 7T FMadd_subplotBA#ZEE AL T. AxesA IOz U &I AR 5D M EIEE T=E T,

fig.add_subplot (7,5 BN £XR L E 9.

#11 : fig.add_subplot(3,3,5)

9 10 11 12

S8 https://teratail.com/questions/72586

BES . ERJ T 70K TE

® 2 DMATET ST IEERL TS,

® TICIE. FEMEDERN T LERKRLTIZELY,
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® LT RRPAFEMET —5D. YEITEEME. XBIERFEDEEDT ST7ERRLTIZEN,



0 KEETIEHATOIIVMNDIEBR. BIEITSTDER. EHITIT7DERLGEEZE LTEEL=,
o ATV HROEED 7y T L [https://matplotlib.org/tutorials/introductory/usage.html]1ZF& LN T LU EEH I =52

NENTVET DT, BERODH DA FSEICL TS,

Anafon)y of a figure
& 2

— wvzaay
Wajor tek (!
@ Legend
Minor tick
c 0
‘ » @
Major tick label ° o Grid
e
(line plot)
o
N
()
nnnnnnnn ® Priars
© (s(;}r plot)
1
Figure |
o2
Mine
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