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• & �����.doctest/���
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• $�%-)���
– import����$�%-)����.��
/
–$�%-)�#(��
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– =��7_>U4D+3.
T�F��J`<

– =���>b16J`GQ
P;��IO@`�@�b
,JGQT[S`<

• xsdhmx{i
– $0b�NMXX;j|q
b	%<

• olp:�8*
– /!: 8*)�P]F?`('

• =GA@A��D�B^aM T;
GA@A��bJ`9�b"@
O>

• ��Q��V
CNO@`<or 

C^S@S^;j|qb"E�
Z`�T�+TJ`<

– olpb
T"FGQP;LU9
�bRA��HKM@Cb�+
TJ`<

– "@MolpD7`]ATj|
qb"F<
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�-:
f{kreUlgyb�WJ=olp:�8*>b�cPY]A:
https://thinkit.co.jp/story/2014/07/30/5097

https://thinkit.co.jp/story/2014/07/30/5097
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• P\R1
– (�2I.&�B�4AQN
SC�M �8>/?$LK
J
�-

• P\R2
– (�2I.)72m,�90cm,

75cmC�M �8>/?
$LKJ
�-

• @=I3��8H90`

3!�DM�J�
• P\R1

– .+*M15J9WRCV\T
M �9J'�/

• P\R2
– .+?*M:K;Kstr�C'c',

'x'?9J-E<�G#2K>
0A0��M'e'?9J-6K
IM"�3x3C�%9WR�
 �9J'�/

• @=I3��8H90`

2018��_UZOYX[O1 3



 .JQXIHK#�!�Y
Z�"*A8<?:0Z

FCEU\

3��9\

2018�
[MUDSPVD1 4

0 1 2
3 4 5
6 7 8

• NWLB3,��0@\
• 3x3OH6����

• 1��6THK: board[0] �board[8]
• %,$,�;4+��6����

• %=1,$=2,�;4+=0
• =>��6��= [0,0,0,0,0,0,0,0,0]

• NWL6	���B3,0@\
• RWG7(1��62��)6=,5�
\
• 1��2��7&board[1]>/+'
• 3,��/1>�+-7:2�->4+'
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• 0*')(&)8doctest9���
–	��6���

– (&)��


• .%/73���
– import�from#���.%/73� � 
–.%/73�-2')
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• & �����.doctest/���
–���,���	.��
/
– ����
�

• $�%-)���
– import����$�%-)����.��
/
–$�%-)�#(��
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• ���%��+.KFLQNB�	��+=,'
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–��/(/4���HCDN�3+$	��3&5"�

–KFLQN5?�
HCDN3<	��3&A�

• 5A9'HCDN��*-5">#6,A.;�
–�8�0B�+2+:#�

–��5"��71<@%�GE6�%A)4<�

–KFLQNR
HCDNS4+2��,A5?�
5'4
<HCDN��6�#GE8��+5"�
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• >857647FdoctestG+��
–
&	D��	�

– 647+��

• <3=EA+��

– import(from1�#'<3=EA�,�,

–<3=EA+;@57
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).!,+/!1
(�8�)(�9�) File I/O, Tuples

1. Chapter 4.6 Files
1. File I/O ((� -���)
2. (� -0'/&,
3. with��

2. Chapter 5.1 Tuples
1. �
������
��#1"/%��

3. ���
4. ��

1. ��7: doctest, while�
5. ��

2018	�2).!,+/!1 9

��*1$: http://ie.u-ryukyu.ac.jp/~tnal/2018/prog1/

http://ie.u-ryukyu.ac.jp/~tnal/2018/prog1/


4 Functions, Scoping, and Abstraction

• 4.1 Functions and 
Scoping

• 4.2 Specifications
• 4.3 Recursion
• 4.4 Global Variables
• 4.5 Modules
• 4.6 Files

• File Input/Output (File I/O)
– �#� (
� 
!+�
– $)"'&��#� (��
��
�����	����
�File Input�

– #� (��������File 
Output����

2018��,$)"'%*"1 10



4.6 Files (G9;M)
• G9;M8�3�'*702 
– Step1: "G9;MEODL (file handle)#8��*7!
– Step2: EODL0�(,�3�'*7!
– Step3: �3�'(�&+6EODL8�)7!

• ?PD�
name_handle = open('kids', 'w')
for i in range(2):

name = input('Enter name: ')
name_handle.write(name + '¥n')

name_handle.close()

2018�
SHN>LIO>1 11

��-G9;M�.JPD8�
!

kids.$%G9;M0'w'Q��'
JPDR-:=BA*7+51E
ODL8��!

¥=FC=ALC@K!��/
��8��!
¥n = ��
���	-2"Option<P
+ ¥#-��!

"EODL.write()#EODL0�(,�'�4!
"EODL.close()#EODL8�)7!



���6File I/O�� (	4.12)
• open()

– open(fn, 'w'): write(��,\cT)4VCE`A��d(@9� A�
�&6.@9����e/&UbT^A"1'

– open(fn, 'r'): read(�<!<\cT)4VCE`A��/&UbT^A"
1'

– open(fn, 'a'): append(#�\cT)4VCE`A��/&UbT^A"1'
• VCE`UbT^:7��

– fh.read(): MEQ��+6)��&EOF (End of File) ;4�<!<&1
27str
GWOFIS5/3"1'

– fh.readline(): ��>/-8EOF;4�<!<&127str
GWOFIS
5/3"1'

– fh.readlines(): �7_PSA�<!B4"1'
– fh.write(s): str
GWOFISsA�,!='
– fh.writelines(S): NcKbP%�SA�,!='
– fh.close(): UbT^A$0?'

2018
�fXaJ ŶbJ1 12

��: Python TH][bS
open(): https://docs.python.org/3/library/functions.html#open
16.2. io —PS_cZA�*LDRc :̀ http://docs.python.jp/3/library/io.html

fn = VCE`�

https://docs.python.org/3/library/functions.html
http://docs.python.jp/3/library/io.html


H=>N��5�	��: with��

#H=>N6�* 8
with open('spam.txt', 'w') as file:

file.write('Spam and eggs!¥n')
file.write('hogege')

#H=>N<�7 8
with open('spam.txt', 'r') as file:

for raw_line in file:
line = raw_line.rstrip()
print(line)

2018�
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-��+.(H=>N�2
LQG< with �1��%
-IOEB5��)�;
:2$��1close()-:%
R!�1@MQ43/
.2+09",:%

&str�AID?BF.rstrip()'
��5���
(¥n)<�#%

��: Dive Into Python 3, �11�H=>N, 
http://diveintopython3-ja.rdy.jp/files.html

http://diveintopython3-ja.rdy.jp/files.html


@:C1
• File I/O
– open()9VJLZU\TYH��
–U\TY<�38!A�1��

• Tips: MSKR^��_9VJLZ %5G:1:�;F(*VJ
LZH!I9G��<�1"B+:-76!A�1H��
<5G2:>91;-�<��)read�<>read=A)
write�<>write=A3D.)read/write��5G��<>
DB��5G?.0�)

–�/6EU\TYH$4G
• with���


• Tuples
–	�91;-(&
=,GP]O\Q%�
–'#

2018��`W[NYX\N1 14



5 Structured types, mutability, and 
higher-order functions

• 5.1 Tuples
• 5.2 Lists and Mutability
• 5.3 Functions and Objects
• 5.4 Strings, Tuples, and Lists
• 5.5 Dictionaries

2018��	�������1 15



5.1 Tuples (+/2�#.)"$,)

• Like strings, tuples are 
ordered sequences of 
elements. The difference 
is that the elements of a 
tuple need not be 
characters.

• (chap 5.2) Tuples and 
strings are immutable. 
– ��������+/2�
�	��!(5&4*�
��

– ��������+/2�
�
����#.)"$,�

– ������ �����
���!������

• '5-�
>>> t1 = ()
>>> t2 = (1, 'two', 3)
>>> print(t1)
()
>>> print(t2)
(1, 'two', 3)
>>> t2[0]
1
>>> t2[0] = 0
Traceback (most recent call 
last):
File "<stdin>", line 1, in 

<module>
TypeError: 'tuple' object does 
not support item assignment

2018�
6/3%104%1 16



JPT8� 1
• &1�8��@�1JP
T'9��6�,�+�
�%

>>> (1)
1
>>> type((1))
<class 'int'>
>>> (1,)
(1,)
>>> type((1,))
<class 'tuple'>

• 5.3�?>=[
– e.g., #�8�<�%

• �75)()�7�)[
– SIM;<:$"%
– ��@��/0-6(�
	%

– X�3�2-=Y!�
D
OHCFM8EW4/2
�*=%

2018
�ZPUGRQVG1 17

��: Dive Into Python 3, �2�NBKAOLWJ
, 
http://diveintopython3-ja.rdy.jp/native-datatypes.html

http://diveintopython3-ja.rdy.jp/native-datatypes.html


��"���2
• ��"�����
=�����

�"��	
>>> (1, 2, 3) + (4, 5)
(1, 2, 3, 4, 5)

• ������������
>>> x, y, z = (1, 2, 3)
>>> x
1
>>> y
2
>>> z
3

• ���
��

def data_analysis(values):
total = 0
for value in values:

total += value
average = total / len(values)
return total, average

scores = [50, 70, 90]
total, average = data_analysis(scores)
print(total) # -> 210
print(average) " -> 70.0

2018��%�#�! $�1 18



@:C2
• File I/O
– open()9VJLZU\TYH��
–U\TY<�38!A�1��

• Tips: MSKR^��_9VJLZ %5G:1:�;F(*VJ
LZH!I9G��<�1"B+:-76!A�1H��
<5G2:>91;-�<��)read�<>read=A)
write�<>write=A3D.)read/write��5G��<>
DB��5G?.0�)

–�/6EU\TYH$4G
• with���


• Tuples
–	�91;-(&
=,GP]O\Q%�
–'#

2018��`W[NYX\N1 19
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�
• ��: ��(#-*%'��)

• ��: ����+ =��(�
&$

–��! ,�
• ���5�'�"
• 3<17:��: Mercurial, Git

• ��;��(/226)
– (paiza) Python���1:49085:0.	) (�9
�), https://paiza.jp/works/python3/primer

– (progate) Python I, II: https://prog-8.com

2018��>49085:01 21

https://paiza.jp/works/python3/primer
https://prog-8.com/
https://prog-8.com/


�
�	
• �
�: Introduction to Computation and 

Programming Using Python: With Application to 
Understanding Data

• Python ��%$*�
– open(): 

https://docs.python.org/3/library/functions.html#ope
n

– 16.2. io —��'+#������+(: 
https://docs.python.org/3/library/io.html

• Dive Into Python

– 3�11����(, http://diveintopython3-
ja.rdy.jp/files.html

–�2����� �+��, http://diveintopython3-
ja.rdy.jp/native-datatypes.html

2018��,!)�&"*�1 22

https://docs.python.org/3/library/functions.html
https://docs.python.org/3/library/io.html
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