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¯�Ô�b�”��̄¢�S�>�t�Ö�“�w�°
j�<�t�K�”�|�Ô �U 9 �m
Y�M��	Ý�t���œ�i

�Ú�”�«�}
$ 1.1 �€	°�£�›�«�æ�¿�«�b�”�q�|�U�g�¢�Ÿ�ï�Å�¢�U	Z�q�`�‡�b�}�\�w�¢�Ÿ�ï�Å�¢�t

�®term�¯�q�Ö�—�`�|	Z�o�V�h�®�z�¤�¯�›�«�æ�¿�«�`�‡�b�¢
$ 1.2�£�}


$ 1.1: �®�ž�Ó�æ�­�”�³�ã�ï�›
¯�Ô�b�”�¯�w�ž� �¯�ï

1




$ 1.2: �U�g�¢�Ÿ�ï�Å�¢�t�® term�¯�q�Ö�—�`�|�®�z�¤�¯�U�_�m�T�l�h�q�\�–�}

�s�S�|
$ 1.2 �p�x�® Emacs (Terminal)�¯�‹
¯�Ô�^�•�o�M�‡�b�U�|�\�•�x���w�ž�Ó�æ�­�”�³�ã�ï

�p�b�}

�Á�Ä�t�®�z�¤�¯�U�I�ˆ�`�h�’�|�Ž�<�w�‘�O�s�h�Ø�U�I�ˆ�`�‡�b�}�¢
$ 1.3�£


$ 1.3: �®�z�¤�¯�w�h�Ø
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1.2 � �ï�Ä�é�¼�«�³�ã�ï

�\�•�Ž�ñ�| $�w
²�x�Š�Ò�q�x�����s�M�w�p	²�t�`�‡�b�}�\�•�q $�x�K�˜�d�o�Ó�é�ï�Ó�Ä�q�z�y�•�‡

�b�}�Ó�é�ï�Ó�Ä�x�¯�Ú�ï�Å�›	!�Z
Ç�Z�”�\�q�›�Ô�b�h�Š�t�|�¯�ï�Ð�á�”�»�U	Z�—�`�‡�b�}�\�w�Ý�¿

�·�”�´�›�~���`�o�|�Ì���•�|�\�•�T�’
†�Ì�b�”�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�|�î�æ�`�o�M�”�Ú�³�ï�w�Ê
²

�•�â�”�²�Ê�s�r�›
¯�Ô�^�d�h�“�|�¯�Ú�ï�Å�w�î�æ�U
R�­�`�h�T�æ

�`�h�T�t�‘�l�o�|�0� �b�”�%��

�È�›
¯�Ô�^�d�h�“�b�”
��‹�M�‡�b . �T�˜�M�M�Ó�é�ï�Ó�Ä�›�–�l�o�M�”
��›�_�T�Z�h�’�|�r�O�M�O
é

�t�`�o�M�”�T
`�›�T�Z�o�	�M�o�ˆ�‡�`�•�O

1.2.1 Hello, world

�\�œ�s�ò�a�w�|�¯�>�s�M
¯�Ô�U�¢�Ÿ�ï�Å�¢�w	Í�w�M�t�p�o�M�‡�b�T�•

ls2011077@azalea13:~$

�\�\�p�| �
e

� �q�'�m�q�|�j�Œ�œ�q e �q
¯�Ô�^�•�‡�b �}

�q�t�T�X�7	s�x�s�t�U�s�œ�i�T�˜�T�’�s�M�T�‹�`�•�s�M�p�b�U�|	6�O�‘�“�ó�•�–�p�b�T�’�|�q�t

�T�X echo Hello, world �q�'�l�o�ˆ�‡�`�•�O �}�\�œ�s�_�h�Š�t�s�•�y�q�“�K�Q�c OK �p�b �}

$ echo Hello , world

$�x�‹�q�T�’	Z�—�^�•�o�M�‡�b�T�’�| e �T�’�Ö�—�b�•�y�‘�M�p�b�}

�^�o�|�\�\�p �
 

� �›�_�M�o�ˆ�‡�`�•�O�}�<�w�‘�O�t�s�•�y
R�­�p�b�}

$ echo Hello , world
Hello , world
$

�^�o�|���|�?�›�`�h�w�p�`�•�O�T�}

1.2.2 �¯�Ú�ï�Å�q�¾
:

�î�x�|���| �¯�Ú�ï�Å �q�M�O�‹�w�›�î�æ�`�‡�`�h�} $ �T�’�7	s�w�í
(�‡�p�U�¯�Ú�ï�Å�Ê�p�b�}

�\�w	Ô�ù�| echo�U�¯�Ú�ï�Å�Ê�p�b�}

�f�`�o�|�7	s�w�í
(�Ž�ñ�x �¾
: �p�b�}�¾
:�q�M�O�w�x�?�p�`�•�O�T�}�«�Q�y�| echo�q�M�O�w�x

�7�‘�s��	·�›	Z�—�p�V�”
Z�;�$�s�¯�Ú�ï�Å�p�b�}�p�b�T�’�| Hello �w�„�T�t�‹ bye �• Stand up

Workers �s�r�7�‘�s�\�q�›	Z�—�p�V�‡�b�}�f�\�p�|�¯�Ú�ï�Å�›�î�æ�b�”�q�V�t�x�é�.�$�t�?�›�b�•

�y�M�M�w�T�­�Q�”
ž�A�U�K�“�‡�b�}�f�w�­�Q�”�º�0�q�M�O�w�U�¾
:�p�|�¯�Ú�ï�Å�t���Z�o	{�X�\�q

�p�|�¯�Ú�ï�Å�t�¦�Ô�p�V�‡�b�}

1.2.3 �¯�Ú�ï�Å�w�,�Š

�^�o�|�¯�Ú�ï�Å�x�7�‘�s�\�q�U�p�V�”�q�t�M�‡�`�h�}�f�•�p�x�|�é�.�$�t�r�w�‘�O�t�|�?�U�p�V

�”�w�p�`�•�O�T�}�s�e�|�˜�_�˜�_�»�”�Û�Æ�ç�T�’�¯�Ú�ï�Å�›�b�;�b�”�w�p�`�•�O�T�}
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�¯�Ú�ï�Å�x�|���•�l�o�ˆ�h�q�S�“�|���È�›�Õ�”�µ�t�¯�ï�Ð�á�”�»�t�<�b�Ë�©�p�b�}�¯�ï�Ð�á�”�»

�x�|�Ó�é�ï�Ó�Ä�T�’ �
 

� �w�Ö�—�‡�p�w���È�»�›�¯�Ú�ï�Å�q�¯�Ú�ï�Å�•�w�¾
:�p�K�”�q�r	
�`�o�Ë�©

�›�î�æ�`�‡�b�}���È�p�Ë�©�›	{�X�\�q�p�|	�	q	{�w�‘�O�t�¯�ï�Ð�á�”�»�t�?�›�b�•�y�M�M�w�T�K�’

�T�a�Š�­�Q�o�S�X�\�q�U�p�V�‡�b�}�f�O�b�”�\�q�p�|�Ì���w�T�T�”
â�^�•�?�S�‹���“�&�b�o�Ð�s
â

�^�›�|
����w	����›�T�Z�”�\�q�s�X�æ�O�\�q�U�p�V�‡�b�}

�¯�Ú�ï�Å�›�–�M�\�s�b�\�q�p�|�h�q�Q�y�| 1000�•�w�ø
��q 200�x�w��	{�U���‡�•�o�M�” 100�x�w

ZIP �Ñ�•� �ç�›
¶
æ� �ï�»�”�É�¿�Ä�T�’�¼�¢�ï�é�”�Å�`�o�‰�V�|�ø
��i�Z�›�b�‚�o 50%	V	–�`�o 1

�m�w ZIP �t�M�•�|��	{�x�›���w� �›���‰�Ñ�•� �ç�i�Z
H�V�i�` 1 �m�w�Â�©�µ�Ä�Ñ�•� �ç�t�‡�q�Š�o

���a�w�¯�ï�Ð�á�”�»�t
ù	ô�b�”�q�M�l�h�|�Ú�¢�µ�›�–�l�o
â�^�`�o�M�”�q�>�w���X�s�”�‘�O�s�\�q

�U���o�t�p�V�”�‘�O�t�s�“�‡�b�}

�f�•�t�x�|�\�w	·�p
†�Ì�b�”�º�0�›�ý�Q�h�Œ�Ý�U
ž�A�q�s�“�‡�b�U�|�Š	{�p�x�7	s�w�µ�Â�¿�Ó�›

�•�ˆ	Z�b	��¾�V�›�`�‡�b�} echo �¯�Ú�ï�Å�p�x�Ñ�•� �ç�›
ž�A�q�`�‡�d�œ�p�`�h�U�|	Í�w�«�w�‘�O

�s�Ñ�•� �ç
â�^�›�b�”�h�Š�t�x�|�‡�c�Ñ�•� �ç�t�m�M�o�Œ�”
ž�A�U�K�“�‡�b�}

1.3 �;� �w
T�g

�\�\�p�|�Ã�Ÿ�è�«�Ä�æ�Ï���w�é�›�b�”�q�V�t�‘�X	Z�o�X�”�;� �›	º�p�`�‡�b�}

ˆ �¯�Ú�ï�Å (command)

�¯�Ú�ï�Å�x�|�¯�ï�Ð�á�”�»�t�0�b�”�Ë�©�p�b�} UNIX �³�µ�Â�Ü�t�x�|�h�X�^�œ�w�¯�Ú�ï�Å�U�e

�L�^�•�o�M�o�|�×
ü�p
ÿ�•�b�\�q�‹�p�V�‡�b�}�¯�Ú�ï�Å�›
C�æ�b�”�q�V�x�|�z�¤�|�z�¤�¤�Û�á

�è�”�»�s�r�q�z�y�•�”�¹�Ñ�Ä�¢�£�ž (�Š	·�p�x Ubuntu �w�Ã�Ñ�¥�ç�Ä�w�³�£�ç�p�K�” bash�t�v

���`�o�r
†�`�o�K�“�‡�b ) �›�;�M�o���È�›�–�l�o�¯�Ú�ï�Å�›
C�æ�`�‡�b�}

ˆ �¾
: (argument)

�¯�Ú�ï�Å�t�|�ˆ�^�w	Ä�I�›�­�Q�”�‹�w�p�b�}�¯�Ú�ï�Å�t���Z�o	{�V�‡�b�}�¾
:�w
:�x�M�X�’�p

�‹�M�M�w�p�b�U�|�Ý�Ý�p�V�”�v�„�•	q	‚�|	{�Ü�x�¯�Ú�ï�Å�]�q�t�v�„�U�K�“�‡�b�}

ˆ �Ã�Ÿ�è�«�Ä�æ�Ã�æ�Û�» (directory delimiter)

�Ã�Ÿ�è�«�Ä�æ�w�Ê
²�q�Ê
²�›�˜�Z�”�‹�w�p�b �} / �w�<�t�K�” bin �t�Ö�l�o�M�” ls �q�M�O�Ñ�•

� �ç�›�¦�b�t�x /bin/ls �q
¯�G�`�‡�b �}�ç�”�Ä�Ã�Ÿ�è�«�Ä�æ (??
…�€	° ) �›�^�b "/" �q�Ã�æ�Û�»

�w"/" �x�‰�a���È�p�b�U�|�™�¯�U�§�O�\�q�t�«�™�`�‡�`�•�O �}�‰�a���È�p�K�”
ž
µ
Q�x�s�M�w

�p�|�³�µ�Â�Ü�t�‘�l�o�x�§�O���È�t�s�l�o�M�‡�b�U�| UNIX �p�x�r�j�’�‹ "/" �q�M�O���È�›�–�O

�q�M�O�ÿ���t�s�l�o�M�‡�b . �‰�a���È�s�’�‰�a�™�¯�i�q�¥�M���œ�p�M�”�q�|�g�r�w�f�[�t�s�”

�w�p�«�™�`�‡�`�•�O �}

ˆ �æ�Ï��

�Š
Ú�›�Ë�m�Ã�”�»�Ï���w 1 �m�p�b�}�Š
Ú�U
��X�s�”�]�q�t�¬
ü�T�•�`�o�M�X�7� �U�æ�t�Å�o�M

�”�\�q�T�’�\�O�z�y�•�‡�b�}
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ˆ �ç�”�Ä�Ã�Ÿ�è�«�Ä�æ (root dhirectory) �Ã�Ÿ�è�«�Ä�æ�w�æ�Ï���t�S�M�o���w�•�”�t�K�”�Ã�Ÿ

�è�«�Ä�æ�›�¦�`�‡�b�}

ˆ �§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ (current directory), �§�è�ï�Ä�ë�”�©�ï�¬�Ã�Ÿ�è�«�Ä�æ (current

working directory)

�®�×
ü�U���^�À�›�`�o�M�”�Ã�Ÿ�è�«�Ä�æ�¯�w�\�q�p�b�}�h�q�Q�y�|
$ 1.6 �w�¤�w�® bin�¯�q�M�O

�Ã�Ÿ�è�«�Ä�æ�p�^�À�›�`�o�M�”	Ô�ù�|�®�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�x /bin �p�K�”�¯�q�M�M�‡�b�}

ˆ �Í�µ�Ê (path name)

�\�\�p�x�|�K�”�Ã�Ÿ�è�«�Ä�æ�•�Ñ�•� �ç�w	Ô	t�›
¯�b���È�»�›�™�¯�`�‡�b �}�h�q�Q�y�Ã�Ÿ�è

�«�Ä�æ�Ã�æ�Û�»�w�«�t	Z�o�V�h "/bin/ls" �x�Í�µ�Ê�w�«�p�b �}

ˆ 
ì�0�Í�µ�Ê�q
ˆ�0�Í�µ�Ê

�—�¶�t�x
ì�0�2
ª�q
ˆ�0�2
ª�q�M�O�t�?�U�K�“�‡�b�U�| UNIX �t�S�M�o�‹�K�”�Ã�Ÿ�è�«�Ä�æ�•

�Ñ�•� �ç�‡�p�w�&�Ï�›
¯�b�M�O�t
ˆ�0�Í�µ�Ê�›�G	\�b�”�M�O�q
ì�0�Í�µ�Ê�›�G	\�b�”�M�O�U�K

�“�‡�b�}
ˆ�0�Í�µ�Ê�x�ç�”�Ä�Ã�Ÿ�è�«�Ä�æ�T�’�¤�'�b�”�b�‚�o�w�Ã�Ÿ�è�«�Ä�æ�›�G	\�`�h�‹�w

�p�b�} bin �Ã�Ÿ�è�«�Ä�æ�Ž�<�w ls �›�¦���b�”�t�x�<�G�w�‘�O�t�¦���`�‡�b�}

$ /bin/ls

�\�•�t�0�`�o
ì�0�Í�µ�Ê�q�x�|�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�›�,	j�q�`�h�&�Ï�›
¯�b�‹�w�p�b�}
$

1.6 �t�S�M�o bin �w�Ã�Ÿ�è�«�Ä�æ�t�o�^�À�›�`�o�M�”�q�`�‡�b�}�\�\�p bin �Ã�Ÿ�è�«�Ä�æ�Ž�<

�w ls �›�¦���b�”�t�x�Ž�<�w�‘�O�t�¦���`�‡�b�}

$ ./ ls

�\�\�p�® .�¯�x�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�›
¯�`�‡�b�}

�Ñ�•� �ç�w�¦���›�® / � �̄G�ø�T�’�•�Š�”�q�|�f�•�x�®
ˆ�0�Í�µ�Ê� �̄p�K�”�q�ˆ�s�^�•�‡�b 1�£�}

�®/ �¯�Ž�Ž�w���È�•�Š�”�q�|�f�•�x�®
ì�0�Í�µ�Ê�¯�p�K�”�q�ˆ�s�^�•�‡�b�}

ˆ ( �Ñ�•� �ç�Ê�w ) �¦�Á�  (extension)

�Ñ�•� �ç�Ê�x (���È	��w
M�v�›	��”�v�“ ) �×���t
Ç�Z�”�\�q�U�p�V�‡�b�U�|�Ñ�•� �ç�Ê�w�7�™

�t�|�Ñ�•� �ç�w	��¨�›
¯�˜�b���È�»�›�® .� �̄p�à
~�l�o	{�X�\�q�U�K�“�‡�b�}�\�•�›�¦�Á� �q�M

�M�‡�b�}�h�q�Q�y�| Java �t� �w�Ó�é�¬�å�Ü�U	{�T�•�h�Ñ�•� �ç�t�x�® .java��̄|�;�¸�x�® .mp3�¯

�•�® .ogg�¯�q�M�l�h�‹�w�p�b�}

1.3.0.1 �¦�Á� �w
¯�Ô�w�“�M

�¦�Á� �x�Ž�<�w�M�O�p
¯�Ô�^�d�”�\�q�U�p�V�‡�b . �&�S�h
þ�›�€�ß�t�`�o�X�i�^�M .

� Windows �w	Ô�ù

1. �¤�«�µ�Ó�é�”�å�”�›�‰�X

2. 
¯�Ô�›�«�æ�¿�«

1�£ �?�é
j�ø�U 0 �T�’�•�‡�”�q�¢�Ž�Á
j�t�s�”�‘�O�s�‹�w�p�b�}�Ñ�•� �ç�t�¸�”�&�Ï�›�b�‚�o�G	\�b�”�\�q�T�’�|�®�Ñ�ç
�Í�µ�¯�q�‹�z�y�•�‡�b�}
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3. 
¯�Ô�›�«�æ�¿�«

4. �Ñ�•� �ç�Ê�¦�Á� �t�½�£�¿�«�›�Ö�•�”


$ 1.4: �¦�Á� �›
¯�Ô�^�d�”�M�w�h�Ø

1.3.1 �×�”�Ü�Ã�Ÿ�è�«�Ä�æ (home directory) �t�m�M�o

�â�”�²�t�x�|�¤�×�U�×���t�–�Q�”�®�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�¯�U�Â�p�o�’�•�o�M�‡�b�}�ˆ�s�^�œ�w�î

�M�w�^�À�x�|�¤�×�w�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�w�<�p�æ�M�‡�b�}�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�x�|�® � �¯ (�½�ç�¼) �G

�ø�p
¯�˜�^�•�‡�b�}�h�q�Q�y�®�×
ü�w�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�t�K�”�°�Ã�µ�«�Ä�¿�Ó�±�q�M�O�Ã�Ÿ�è�«

�Ä�æ�w�œ�¯�q�M�O�‘�O�s�q�V�t�® ~/ �Ã�µ�«�Ä�¿�Ó / �œ�¯�w�‘�O�s�–�M�T�h�›�`�‡�b�}�‡�h�|���w

�â�”�²�w�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�‹�® � �â�”�²�Ê�¯�q�b�”�q
¯�d�‡�b�}�Ž�<�t�«�›�Ô�b�w�p�|�×
ü�w

�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�q��
��w�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�w
¯�`�M�›�¬�Ý�`�o�ˆ�‡�`�•�O�}

$ cd ~/ �Ã �µ �« �Ä �¿ �Ó �á �× �” �Ü �Ã �Ÿ �è �« �Ä �æ �t �K �” �Ã �µ �« �Ä �¿ �Ó
�q �M �O �Ã �Ÿ �è �« �Ä �æ �t �  �ˆ �b �”

$ pwd
/home/ugrad/xx/sxxxxxxx/ �Ã �µ �« �Ä �¿ �Ó
$ cd ~syyyyyyy �á syyyyyyy �q �M �O �â �” �² �w �× �” �Ü �Ã �Ÿ �è �« �Ä �æ �t �  �ˆ �b �”
$ pwd
/home/ugrad/yy/syyyyyyy
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$

1.3.2 �Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï (permission)

�¤�Ñ�•�  �ç�~�Ã�Ÿ�è�«�Ä�æ�x�|�Ñ�•�  �ç�w�ž�«�· �µ�V�› 
ƒ�� �b�” �h�Š�w�®�Í �” �Û�¿�³ �ã�ï

(permission)� �̄q�M�O��
Q�›�Ë�l�o�M�‡�b�}�Í�”�Û�¿�³�ã�ï�t�m�M�o�x�|�® ls �¯�Ú�ï�Å 1.7.1�¯�® chmod

�¯�Ú�ï�Å 1.8.7�¯�w	t�p�‹�O	—�`	Ä�`�X	\�‚�‡�b�}�Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï�w
ƒ���t�x�>�›�m�Z

�o�X�i�^�M�}
ƒ���›���§�Q�”�q�|�×
ü�w�Ý�”�ç�›��
��t�¡�‡�•�h�“�|�G�Ä�s�Ñ�•� �ç�U��
��t	«

�^�•�h�“�q�M�O�\�q�U�I�\�“�˜�‡�b�}�Ñ�•� �ç�³�µ�Â�Ü�t�m�M�o�w�‘�“	Ä�`�M
†�Ì�t�m�M�o�x�|

UNIX �t�m�M�o�w�Š�U�h�X�^�œ	Z�o�M�‡�b�w�p�|�f�•�’�›�€	°�b�”�w�U�‘�M�p�`�•�O�}

1-1

1.4 �Ã�Ÿ�è�«�Ä�æ�Ï���q�æ�Ï��

�\�\�p�x
â�^�w�0	Å�q�s�” �Ñ�•� �ç �q �Ã�Ÿ�è�«�Ä�æ �t�m�M�o
†�Ì�`�‡�b�}�‡�c
��Ù�t�K�”�Ñ�•� 

�ç�t�m�M�o�ß�Q�o�ˆ�‡�`�•�O �} 1 �m�Ñ�•� �ç�›
Ý
þ�`�o�ˆ�o�X�i�^�M �}�h�q�Q�y�|�\�w	��¾�V�w

PDF �Ñ�•� �ç�p�‹�M�M�p�`�•�O�}�f�•�›�æ�„�t�j�•�l�q�é�›
��Š�o�M�V�‡�b�}

UNIX �p�x�| �Ñ�•� �ç�t�ó���È�~
:�È�~�M�X�m�T�w�G�ø�T�’�s�”�Ê
² (�Ñ�•� �ç�Ê ) �›�m�Z�o��

�g�`�‡�b�}�f�`�o�|�Ñ�•� �ç�›�‡�q�Š�”�‹�w�q�`�o �Ã�Ÿ�è�«�Ä�æ (directory) 2�£�q�M�O�‹�w�U�K�“�|

�\�w�Ã�Ÿ�è�«�Ä�æ�w�¤�t�|�Ñ�•� �ç�q�Ã�Ÿ�è�«�Ä�æ�›�¨�ò�p�V�‡�b�}

�j�•�O�r�|�Ö�¶�Ü�p�‹�’�l�h�Ñ�•� �ç�›�‡�q�Š�o�S�X�q�|�K�q�K�q���’�s�M�w�p�|�Ì� �ï�¼�”�t

���a�h�“ 3�£�|�{�q�q�\�–�t�5�Š�o�”�M�h�“�`�h�q�¥�M�‡�b�U�|�f�•�q�‰�a�‘�O�s�\�q�U�|
����U�–

�M�•�b�M�‘�O�t�b�”�h�Š�t�¯�ï�Ð�á�”�»�p�‹�p�V�”�‘�O�t�s�l�o�M�”�˜�Z�p�b �}

�f�`�o�\�O�M�l�h�S�ÿ���]�q�U�K�”�w�p�|�{�q�m�w�¯�ï�Ð�á�”�»�t
ó
:�w�Ñ�•� �ç�›
ü�¨�`�o�Ö

�•�”�\�q�U�p�V�”�q�M�O�˜�Z�p�b�}

�s�S�| 1 �m�w�Ã�Ÿ�è�«�Ä�æ�º�t�‰�a�Ñ�•� �ç�Ê�w�Ñ�•� �ç�› 2 �m�Ž	Í�¨�ò�b�”�\�q�x�p�V�‡�d

�œ�}�h�i�`�|
$ 1.5 �w�‘�O�t�|���w�Ã�Ÿ�è�«�Ä�æ�t�K�”�Ñ�•� �ç�‰�œ�x�Ñ�•� �ç�Ê�U�‰�a�p�‹�ž��

�D�ó�p�b�}

2�£ �Ñ�¥�ç�¼ (folder) �q�z�y�•�”�\�q�‹�K�“�‡�b�}
3�£ �h�i�`�|�¯�ï�Ð�á�”�»�w�¤�p�x�Ì� �ï�¼�”�w�¤�t�Ì� �ï�¼�”�›���a�”�q�M�l�h�\�q�x�0�›�t�æ�Q�‡�b
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$ 1.5: �Ñ�•� �ç�Ê�U�‰�a�p�‹�|�Ã�Ÿ�è�«�Ä�æ�U�§�Q�y�ž���p�V�”

�\�O�M�l�h�Ï���•�|�f�•�›�§�Q�”�³�µ�Â�Ü�›�Ã�Ÿ�è�«�Ä�æ�Ï���|�q�z�|	6�˜�b�\�q�t�s�l�o�M�‡

�b �}�f�O�M�O�˜�Z�p�| UNIX �w�Ã�Ÿ�è�«�Ä�æ�Ï���x�|
$ 1.6 �w�‘�O�t�|�Ã�Ÿ�è�«�Ä�æ�t�Ñ�•� �ç�›

�Ö�•�”�\�q�U�p�V�‡�b�}


$ 1.6: �Ã�Ÿ�è�«�Ä�æ�Ï���w�«

�Ã�Ÿ�è�«�Ä�æ�Ï���q�x�|�\�O�M�l�h�Ñ�•� �ç�•�Ã�Ÿ�è�«�Ä�æ�›�{�O �³�µ�Â�Ü �q�Ï���w�Ä�p�b�}

�Ã�Ÿ�è�«�Ä�æ�›�^�’�t�Ã�Ÿ�è�«�Ä�æ�t�Ö�•�”�\�q�U�p�V�”�w�p�|
$ 1.6 �w�‘�O�s�Ö�•� �Ï���›�^�”

�\�q�U�p�V�‡�b�}

�^�o�z�Ã�Ÿ�è�«�Ä�æ�Ï���w�‘�O�s�“�æ�›�¦�b�;� �q�`�o�®�æ�Ï���¢ tree strategy�£�¯�q�M�O�t�?�U

�K�“�‡�b�{�\�w�t�?�x�z�Ã�Ÿ�è�«�Ä�æ�Ï���›�x�a�Š�z�Ï���$�t
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$ 1.6 �w�«�p�x�|�‡�c�® / � �̄p
¯�^�•�”�®�æ�w���¯�¢
��Ã�Ÿ�è�«�Ä�æ�w�s�M�Ã�Ÿ�è�«�Ä�æ�Š�› �� (�K

�”�M�x root / �ç�”�Ä ) �q�z�|�‡�b�}

�¯�t�K�h�” �ç�”�Ä�Ã�Ÿ�è�«�Ä�æ �q�M�O�‹�w�U�K�“�‡�b�}

�\�•�T�’�…�^�œ�U	î�•�o�M�X UNIX �p�x�| 1 �m�w�¯�ï�Ð�á�”�»�x�h�i�{�q�m�w�Ã�Ÿ�è�«�Ä�æ�À

�æ�”�›�‹�j�|
€���^�•�h�Å�å� �Ò�•�É�¿�Ä�ë�”�«	Í�w�Ã�Ÿ�è�«�Ä�æ�Ï���‹�b�‚�o�\�w�Ã�Ÿ�è�«�Ä�æ

�À�æ�”�t�€�C�b�”�\�q�t�s�l�o�M�‡�b�}

�m�‡�“�|�ç�”�Ä�Ã�Ÿ�è�«�Ä�æ�q�x�|�¯�ï�Ð�á�”�»�T�’�ˆ�Q�”�b�‚�o�w�Ñ�•� �ç�q�Ã�Ÿ�è�«�Ä�æ�w

���l�\�t�K�h�”�‹�w�p�b�}�\�•�‘�“	Í�w�Ã�Ÿ�è�«�Ä�æ�x�K�“�‡�d�œ�`�|�\�\�T�’�h�r�•�s�M�Ã�Ÿ�è

�«�Ä�æ�Ï���x�K�“�‡�d�œ�} UNIX �w�Ã�Ÿ�è�«�Ä�æ�Ï���x�® / �¯�q�M�O�Ã�Ÿ�è�«�Ä�æ�T�’�s�”�
�°�w

�Ã�Ÿ�è�«�Ä�æ�À�æ�”�›�Ë�j 4�£�|�b�‚�o�w�Ã�Ÿ�è�«�Ä�æ�w � �� � �t�s�l�o�M�‡�b�}

�^�o�|
$ 1.6 �w�ç�”�Ä�Ã�Ÿ�è�«�Ä�æ�t�x�|�f�w�¤�t �bin��usr��User� �q�M�O 3 �m�w�Ã�Ÿ�è�«�Ä�æ

�U�K�“�‡�b�v�}�Ã�Ÿ�è�«�Ä�æ �bin� �w�¤�t�x�^�’�t�| �ls��rm� �q�M�O�Ñ�•� �ç�U�K�“�‡�b�}�\�•�’

�x�î�x�Ñ�•� �ç�p�K�”�i�Z�p�s�X�|�Ó�é�¬�å�Ü�p�‹�K�“�‡�b�}�Ó�é�¬�å�Ü�x�Ñ�•� �ç�s�w�p�b�}

Windows �t�x tree �q�M�O�¯�Ú�ï�Å�U�K�“�|�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ (�™	\ ) �›�ç�”�Ä�q�`�h�Ã�Ÿ�è

�«�Ä�æ�Ï���U�_�’�•�‡�b�} Mac �p�x�Å�h�¯�Ú�ï�Å�q�`�o ls �¯�Ú�ï�Å�U�K�“�‡�b�}

�Ã�Ÿ�è�«�Ä�æ�w�æ�Ï�� �t �m�M�o�^�’ �t 	Ä�I�s�º�0�x�|�Í �w�Ö�”�´�›�€�ß�t�`�o�X�i �^�M�}

https://www.coins.tsukuba.ac.jp/~yas/coins/literacy-2018/2018-04-24/index.html

1.5 �Ñ�•� �ç�›�¯�Ú�ï�Å�å� �ï�p
â�^�b�”

1.5.1 ls - �°
j���Ê�s�¯�Ú�ï�Å�›�–�l�o�ˆ�”

�q�t�T�X�| ls / �q�'�l�o�ˆ�‡�`�•�O�}�7	s�w $�x�‹�O�h�Ø�t�p�o�M�”�x�c�s�w�p�'�h�s�M�\�q�|

�7�™�t �
 

� �›�!�b�\�q�›�h�•�c�t�}

$ ls /
V-Boot cdrom home lib32 lost+found opt run srv tmp vdsk
bin dev host lib64 media proc sbin swapfile usr
boot etc lib libx32 mnt root snap sys var
$

�\�w�¯�Ú�ï�Å�x�|�¾
:�t�˜�h�^�•�h���È�»�›�Ã�Ÿ�è�«�Ä�æ�Ê�q�r	
�`�o�|�f�w�Ã�Ÿ�è�«�Ä�æ�w�º

�0�›
¯�Ô�b�”�Ë�©�p�b�}�p�x�| �/� �q�x�r�œ�s�Ã�Ÿ�è�«�Ä�æ�T�q�M�M�‡�b�q�| ??
…�p	\�‚�h�ç�”�Ä

�Ã�Ÿ�è�«�Ä�æ�w�\�q�p�b�}�M�j�M�j�ç�”�Ä�Ã�Ÿ�è�«�Ä�æ�q�'�m�q�T�l�h�”�M�p�b�`�|�'�j���§�Q�x

�Ì�¬�w�i�p�b�T�’�|�y�X �/� �q�M�O�Ê
²�t�s�l�o�M�”�w�p�b�}�f�w�¯�Ú�ï�Å�w�A�L�U�|	Í�w�æ�µ�Ä

2 �æ�Š�Ž�ñ�w�º�0�t�s�“�‡�b�}

4�£ Windows �p�x�|�Ë�”�Å�Ã�Ÿ�µ�«�x C:\ �| USB �Ý�Þ�æ�x Z:\ �|�q�M�l�h�‘�O�t�Ã�Ÿ�è�«�Ä�æ�À�æ�”�U���•�o�S�“�|�M
�˜�y	ÿ�w�‘�O�s�Ï���t�s�l�o�M�‡�b�}�\�w�‘�O�t�s�Ï���›�q�l�o�M�”�g���q�`�o�x�|�Ë�”�Å�Ã�Ÿ�µ�«�U�ô�A�i�l�h���w
�Ê�’�p�|�I�ˆ�;�w�Ñ�é�¿�Ð�”�|�ž�Ó�æ�­�”�³�ã�ï�I�ˆ�;�w�Ñ�é�¿�Ð�”�•�-���;�w�Ë�”�Å�Ã�Ÿ�µ�«�s�r�|
��.�›
ü�Z�o�M
�h�h�Š�p�b�}
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�Í�t�|�o�t ls �q�'�m�q�r�O�s�”�p�`�•�O�}

$ ls

�s�t�T	Z�o�V�h�T�‹�`�•�‡�d�œ�`�|�?�‹
¯�Ô�^�•�s�T�l�h�T�‹�`�•�‡�d�œ�}�K�s�h�U�‹�O�?�T

�Ñ�•� �ç�›�^�l�o�M�h	Ô�ù�t�x�f�•�U
¯�Ô�^�•�”�w�p�b�}�‘�X
ü�T�’�s�M�q�¥�O�w�p�|�j�•�l�q	�

	6�M�;�w�Ã�Ÿ�è�«�Ä�æ�›�^
R�`�o�|�f�\�p�b�\�`�î�g�`�o�ˆ�‡�`�•�O�}

1.5.2 �7	s�w	�	6�M - �Ã�Ÿ�è�«�Ä�æ�w�^
R

�‡�c�| mkdir erste �q�'�l�o�ˆ�‡�`�•�O�}�\�•�x�|�Ã�Ÿ�è�«�Ä�æ�›�^
R�b�”�¯�Ú�ï�Å�p�b 5�£. �b�p

�t�‰�Ê�w�Ã�Ÿ�è�«�Ä�æ�U�K�l�h	Ô�ù�x�|���w�¾
:�›�I�`�‡�`�•�O 6�£�}

Listing 1.1: �Ã�Ÿ�è�«�Ä�æ�U
Y�`�X�^
R�^�•�h	Ô�ù

$ mkdir erste
$

Listing 1.2: �Ã�Ÿ�è�«�Ä�æ�U�b�p�t���O�`�h�w�p	O
ó�`�o�^
R�p�V�s�T�l�h	Ô�ù

$ mkdir erste
mkdir : �Ã �Ÿ �è �« �Ä �æ `erste ' �› �^ 
R �p �V �‡ �d �œ : �Ñ �• �  �ç �U �� �O �` �‡ �b
$

�‹�O�M�j�r ls �`�o�ˆ�”�q�|
²�t ls �`�h�q�V�q
z�‚�o�|���^
R�`�h�Ã�Ÿ�è�«�Ä�æ�U	ý�`�X�J	Ô�`�o

�M�”�q�¥�M�‡�b�}

mkdir �¯�Ú�ï�Å�x�|�Ã�Ÿ�è�«�Ä�æ�›�^
R�b�”�¯�Ú�ï�Å�i�q�M�M�‡�`�h�}�`�T�`�|�\�w�¯�Ú�ï�Å�x

�Ã�Ÿ�è�«�Ä�æ�›�^
R�b�”�i�Z�p�|�f�w�¤�t� �ˆ�b�”�q�M�O�\�q�‡�p�x�×�ˆ�p�x�•�l�o�X�•�‡�d�œ�}
7�£�}

�f�\�p�|�Í�t�×
ü�p�f�w�Ã�Ÿ�è�«�Ä�æ�t� �ˆ�b�”�\�q�t�‘�l�o�|�^�À�›�b�”�Ã�Ÿ�è�«�Ä�æ�›�!�Q

�”
ž�A�U�K�“�‡�b�}

1.5.3 ���M�”	Ô	t�›�Œ�”

�q�\�–�p�|�®�^�À�›�b�”�Ã�Ÿ�è�«�Ä�æ�¯�q�x�r�O�M�O�™�¯�p�`�•�O�}�î�x�\�O�`�o�¯�Ú�ï�Å�›�'

�m�q�V�|�K�s�h�‹�Ñ�•� �ç�q�‰�7�ç�”�Ä�Ã�Ÿ�è�«�Ä�æ�T�’�7�•�”�K�”	Ô	t�t�q�l�o�|�f�\�T�’�¯�Ú

�ï�Å�›�'�l�o�M�”�w�p�b�}�f�w	Ô	t�›�Œ�”�h�Š�t�| pwd �q�M�O�¯�Ú�ï�Å�›�–�l�o�Ð�‚�o�ˆ�‡�b�}

$ pwd

/home/ugrad/25/s2511xxx �q�M�O�‘�O�s�K�”�Ã�Ÿ�è�«�Ä�æ�U
¯�Ô�^�•�”�T�‹�`�•�‡�d�œ�`�|�‹

�`�T�`�h�’���w�q�\�–�t�M�”�w�T�‹�`�•�‡�d�œ�U�|�r�\�t�M�”�w�T�t���˜�’�c�|�K�”	Ô	t�U���O�`

5�£ MaKe DIRectory �w�t�p�b
6�£ mkdir zweite �s�r�q�'�l�o�X�i�^�M
7�£ �\�•�x�|�°�S�t�h�X�^�œ�Ã�Ÿ�è�«�Ä�æ�›�^�”�q�V�s�r�t�(�b�p�b�}�\�w�‘�O�t�|�°�m�w�¯�Ú�ï�Å�U�K�•�•�\�•�•�S
…

�p�›	®�X�‚�V�p�x�s�M�|�t�˜�•�h�\�q�i�Z�j�•�O�r�æ�O�t�q�r�Š�”�‚�V�i�|�q�M�O�Ó�é�¬�å�Ü�t���b�”�)�¶�t�,�n�M
�o�|�°�m�w�¯�Ú�ï�Å�]�q�t�i�M�h�M�_�l�X�“�q�°�m�w�;�ó�i�Z�t�Ü�“���œ�p UNIX �w�¯�Ú�ï�Å�x�^�’�•�o�M�‡�b
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�o�|�f�\�p�Ã�Ÿ�è�«�Ä�æ�›�^
R�`�h�q�\�–�p�b�}�^�À�›�b�”�q�V�x�|
ž�c�³�µ�Â�Ü�w�¤�w�r�\�T�t

�M�o�f�\�T�’�^�À�›�`�o�M�”�q�M�O�\�q�›�h�•�s�M�p�X�i�^�M�}

1.5.4 �Ã�Ÿ�è�«�Ä�æ�w� �ˆ

�q�M�O�\�q�p�|�q�O�x�|�×
ü�w�‰	Ô	t�t�m�M�o�Œ�“�|�f�`�o�|�f�\�t�Ã�Ÿ�è�«�Ä�æ�›�^
R�`�h�q

�\�–�p�`�h�}���S�x�|�f�w�Ã�Ÿ�è�«�Ä�æ�t�Ö�l�o�ˆ�‘�O�q�S�‹�M�‡�b�}

Listing 1.3: 
Œ�„�r�^
R�`�h�Ã�Ÿ�è�«�Ä�æ�U erste�i�l�h	Ô�ù

$ cd erste
$

cd8�£�x�|�×
ü�w�^�À�›�b�”�Ã�Ÿ�è�«�Ä�æ�›�!�Q�”�¯�Ú�ï�Å�p�b�}�‹�O�°�S pwd�b�”�q�|�^
R�`�h

�Ã�Ÿ�è�«�Ä�æ�t� �ˆ�`�o�M�”�\�q�U�˜�T�“�‡�b�}

1.5.5 �Ñ�•� �ç�›�^�”

�^�o�|�\�\�p ls �`�o�ˆ�o�X�i�^�M�}�S�f�’�X�‡�i�?�‹�s�M�q�¥�M�‡�b�}�f�\�p�|	ý�h�t�Ñ�•� �ç

�›�^�l�o�ˆ�‘�O�q�¥�M�‡�b�}

$ touch test
$

�‹�O�°�S�|�o�t ls �q�'�l�o�ˆ�‡�`�•�O�}

test �q�M�O�Ñ�•� �ç�U�å�C�^�•�o�M�”�x�c�p�b�}

�p�x���S�x�¦�Á� 
Ç�V�w�Ñ�•� �ç�›�^�l�o�ˆ�‡�`�•�O . ���s�x�7�‹�°
`�$�s�¦�Á� �p�K�” .txt �w

�Â�©�µ�Ä�Ñ�•� �ç�›�^�l�o�ˆ�h�M�q�¥�M�‡�b . �^�“�M�x
Œ�„�r�q�‰�a�p�z�Ñ�•� �ç�Ê�t�¦�Á� �›�m

�Z�”�i�Z�p�b .

$ touch test. txt
$

�¯�Ú�ï�Å�U�î�æ�p�V�h�’ , �\�•�p�‡�h ls �q�'�l�o�ˆ�‡�`�•�O�}

test.txt �q�M�O�Ñ�•� �ç�U�å�C�^�•�o�M�”�x�c�p�b�}

�^�’�t�M�–�œ�s�¯�Ú�ï�Å�›�<�p�r
†�`�o�M�‡�b�U�|�‡�i�‘�X�g�r�`�o�M�s�M�;�ó�›�¼�b�q�V�x�|

	O�A�s�Ñ�•� �ç�›�¡�l�o	«�^�s�M�‘�O�t�|�\�O�`�o�Â�µ�Ä�;�w�Ã�Ÿ�è�«�Ä�æ�›�^�l�o�æ�O�q�‘�M�p

�`�•�O�}

8�£ Change the working Directory �w�t�p�b
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1.6 �¯�Ú�ï�Å�æ�µ�Ä

��	º�p�`�h�‹�w�›���Š�| UNIX �t�x�h�X�^�œ�w�¯�Ú�ï�Å�U�K�“�‡�b�}�f�•�’�›
¯ 1.1 �t�‡�q�Š�‡

�`�h�}�¤�¯�Ú�ï�Å�w	Ä�I�x�| man �¯�Ú�ï�Å�›�;�M�”�s�r�`�o�Ð�‚�o�X�i�^�M�}


¯ 1.1: �¯�Ú�ï�Å�æ�µ�Ä

�¯�Ú�ï�Å�w�;�ó �¯�Ú�ï�Å�Ê

( �Ñ�•� �ç�³�µ�Â�Ü���È ) �y�y

�Ã�Ÿ�è�«�Ä�æ�›� �ˆ�`�‡�b�} cd

�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�›
â�^�`�‡�b�} pushd, popd

�Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï�›�!�Ë�`�‡�b�} chmod

�Ñ�•� �ç�w�¯�Ð�”�›�`�‡�b�} cp

�Ã�Ÿ�µ�«�–�;�”�›
¯�Ô�`�‡�b�} du

�Ñ�•� �ç�w�æ�ï�«�›�`�‡�b�} ln

�Ã�Ÿ�è�«�Ä�æ�t�K�”�Ñ�•� �ç�Ê�›
¯�Ô�`�‡�b�} ls

�Ã�Ÿ�è�«�Ä�æ�›�^
R�`�‡�b�} mkdir

�Ã�Ÿ�è�«�Ä�æ�›�_	†�`�‡�b�} rmdir

�Ñ�•� �ç�w� �ˆ�|�Ñ�•� �ç�Ê�w�!�Ë�›�`�‡�b�} mv

�Ñ�•� �ç�›�_	†�`�‡�b�} rm

�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�›
¯�Ô�`�‡�b�} pwd

�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�w�q�O�w	Ý�6�›
¯�Ô�`�‡�b�} dirs

�Ñ�•� �ç�w�y	V�~�2�‰�›�`�‡�b tar

( �°
`�$�s�^�À�¯�Ú�ï�Å ) �y�y

�Â�©�µ�Ä�Ñ�•� �ç�w�º�0�›
¯�Ô�`�‡�b�} cat�| more�| lv

�Ô
Ç�~�Ì���›
¯�Ô�`�‡�b�} date

�§�è�ï�¼�”�›
¯�Ô�`�‡�b�} cal

���w�-�‰�;�p�¯�Ú�ï�Å�›�î�æ�`�‡�b�} ssh

�É�¿�Ä�ë�”�«	Í�w�×�µ�Ä���p�Ñ�•� �ç�›�¯�Ð�”�`�‡�b�} scp

�Ó�é�¬�å�Ü�w�î�æ�Ì���›�-���`�‡�b�} time

( �®�Ñ�Ÿ�ç�»�¯�q�`�o�–�˜�•�”�‹�w ) �y�y

�Ñ�•� �ç�º�w�|�¦���`�h���È�»�›���‰�æ�›
H�V	Z�`�‡�b�} grep�| egrep

�Ñ�•� �ç�w�º�0�›�|
Œ�„�T�’�¦���`�h�æ
:�i�Z
¯�Ô�`�‡�b�} head

�Ñ�•� �ç�w�º�0�›�|�¤
Œ�T�’�¦���`�h�æ
:�i�Z
¯�Ô�`�‡�b�} tail

�Ñ�•� �ç�w�º�0�›�|�æ�o�•�p�¹�”�Ä�`�o
¯�Ô�`�‡�b�} sort

( �Ó�é�·�µ�t���b�”�‹�w ) �y�y

�Ó�é�·�µ�t�³�¬�Æ�ç�›
ù�“�‡�b�} kill
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¯ 1.1: �¯�Ú�ï�Å�æ�µ�Ä

�¯�Ú�ï�Å�w�;�ó �¯�Ú�ï�Å�Ê

�-�‰�;�p�ˆ�M�o�M�”�Ó�é�·�µ�w	Ø�C�›
¯�Ô�`�‡�b�} ps�| top�| pstree

( �Ó�æ�ï�Ä���È�w�¯�Ú�ï�Å ) �y�y

�¹�n�›�`�‡�b�} lp

�Ó�æ�ï�»�•�w�¹�n�w�A�{�›	��“	«�`�‡�b�} cancel

�Ó�æ�ï�»�•�J�å�^�•�o�M�”�´�ã�Ò�w�¬�Ý�›�`�‡�b�} lpstat

( �f�w���w�¯�Ú�ï�Å ) �y�y

�¯�Ú�ï�Å�w
†�Ì�›
¯�Ô�`�‡�b�} man, info

�f�w�-�‰�;�t�é�¬� �ï�`�o�M�”
��›
¯�Ô�`�‡�b�} who�| �nger

�×
ü�w�â�”�²�Ê�›
¯�Ô�`�‡�b�} whoami

�¦���`�h�â�”�²�w�â�”�² ID �•�¬�ç�”�Ó ID �s�r�›
¯�Ô�`�‡�b�} id

�¦���`�h�â�”�²�w�¬�ç�”�Ó ID �›
¯�Ô�`�‡�b�} groups

�f�w�-�‰�;�p�m�U�?�›�`�o�M�”�T�›�Ð�‚�‡�b�} w�| last

�Ñ�•� �ç�•�Ã�Ÿ�è�«�Ä�æ�w	t���¬�ç�”�Ó�›�!�Ë�`�‡�b�} chgrp

�³�µ�Â�Ü�w�ž�”�©�Â�«�½�ß�›
¯�Ô�`�‡�b�} arch

�¢�Ÿ�ï�Å�¢�t
¯�Ô�^�•�o�M�”�h
þ�›�Ñ�•� �ç�t�-���`�‡�b�} xwd

�¬�å�Ñ�›	{�V�‡�b�} gnuplot


$�›	{�V�‡�b�} tgif

�†�›	{�V�‡�b�} xpaint �| gimp

�h
þ���Ü�w�!�õ�•�|�¦�G	V	–�s�r�w�$	B�›�`�‡�b�} convert, sips
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1.7 �Ñ�•� �ç�t���b�”�¯�Ú�ï�Å

1.7.1 ls �¯�Ú�ï�Å

�×
ü�U�q�O�^�À�›�`�o�M�”�Ã�Ÿ�è�«�Ä�æ (�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�q�M�M�‡�b ) �t�K�”�Ñ�•� �ç�w

�Ê
²�›
¯�Ô�`�‡�b�}

$ ls
dir1 file1 file2
$ ls /
V-Boot cdrom home lib32 lost+found opt run srv tmp vdsk
bin dev host lib64 media proc sbin swapfile usr
boot etc lib libx32 mnt root snap sys var
$

�\�w�«�p�x�|�‡�c�¾
:�›�)�Q�c�t ls �¯�Ú�ï�Å�›�î�æ�`�| 3 �x�w�Ñ�•� �ç�S�‘�|�±�Ò�Ã�Ÿ�è�«�Ä�æ

�w�Ê
²�U
¯�Ô�^�•�‡�`�h�}�Í�t�|�¾
:�q�`�o�Ã�Ÿ�è�«�Ä�æ�›�)�Q�”�\�q�p�|�f�w�Ã�Ÿ�è�«�Ä�æ�t�K

�”�Ñ�•� �ç�•�±�Ò�Ã�Ÿ�è�«�Ä�æ�w�Ê
²�›
¯�Ô�`�‡�`�h�}�\�w�‘�O�t ls �¯�Ú�ï�Å�w�¾
:�q�`�o�Ã�Ÿ

�è�«�Ä�æ�›�)�Q�”�\�q�p�|�f�w�Ã�Ÿ�è�«�Ä�æ�w�¤
��›
¯�Ô�p�V�‡�b�}

ls �¯�Ú�ï�Å�t�|�® -l�¯ (	–���È�w L) �q�M�O�¦�Ó�³�ã�ï�›
Ç�Z�”�\�q�t�‘�“�|�f�•�g�•�w�Ñ�•� �ç�~

�Ã�Ÿ�è�«�Ä�æ�t�m�M�o�w	Ä�`�M	Ø�C�›�_�”�\�q�U�p�V�‡�b�}

$ ls -l
�ù �- 3
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:54 dir1
-rw-r--r-- 1 s2011077 ugrad 6 4 �D 5 17:54 file1
-rw-r--r-- 1 s2011077 ugrad 11 4 �D 5 17:55 file2
$

�\�\�p�|�Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï�w
¯�Ô�t�m�M�o
†�Ì�`�‡�b�}�(�T�’�|�®�Ñ�•� �ç�w�Í�”�Û�¿

�³�ã�ï	Ø�C��̄®�æ�ï�«
:��̄®�Ñ�•� �ç	t��	���̄®�Ñ�•� �ç	t���¬�ç�”�Ó��̄®�Ñ�•� �ç�±� �¶��̄®�Ñ�•� 

�ç�w�7	4�Ë	ý�Ô�Ì��̄®�Ñ�•� �ç�Ê�¯�›�Ô�`�o�M�‡�b�}�«�q�`�o�|	Í�w �le1 �t���`�o�_�o�ˆ�‡�b�}

-rw-r--r-- 1 s2011077 ugrad 11 4 �D 5 17:55 file1

�M�j�y�œ�(�t -rw-r--r-- �q
¯�Ô�^�•�o�M�‡�b�U�|�\�•�U�f�w�Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï�w
¯�Ô

�p�b�}�\�w 10 �;�w���È�»�w�O�j�|�°
j�(�w 1 ���È�x�|�f�w�Ñ�•� �ç�w	��¨�›�Ô�`�o�M�‡�b�}�\�•

�U�®-�¯�s�’�è	×�w�Ñ�•� �ç�|�® d�¯�s�’�Ã�Ÿ�è�«�Ä�æ�|�® l�¯�s�’�|�³�ï�Ø�æ�¿�«�æ�ï�«�p�b 9�£�}�’�“

�w 9 �;�U�|�î�M�w�ž�«�·�µ�•�D	Ø�C�›�Ë�l�o�M�‡�b�}�\�w 9 �;�w
¯�˜�b	Ø�C�x�|
¯ 1.2 �w�‘�O�t

�s�l�o�M�‡�b�}

9�£ ���t�‹�K�“�‡�b�U�|�f�•�’�x man �p�Ð�‚�o�ˆ�o�X�i�^�M�}
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¯ 1.2: 9�;�w���È�»�w�™�¯

�(�� 3 �; �Ñ�•� �ç�w�¦�”�Æ�”�w�Ë�m�V�b

�¤�� 3 �; �¬�ç�”�Ó�w�Ë�m�V�b

�È�� 3 �; �f�w���w
��w�Ë�m�V�b

�f�•�g�•�w 3 �;�U�|�®�¡�ˆ��̄®	{�V��̄®�î�æ�¯�t�m�M�o�w�•�D�›
¯�˜�`�o�M�‡�b (
¯ 1.3) 10�£�}


¯ 1.3: ���È�w�™�¯

�(�w�;�U r �¡�‰�\�q�U�•�D�^�•�o�M�”�}

�¤���w�;�U w 	{�V���ˆ�U�•�D�^�•�o�M�”�}

�È�w�;�U x �î�æ (�Ã�Ÿ�è�«�Ä�æ�t�0�`�o�w	Ô�ù�x�|�s�g ) �U�•�D�^�•�o�M�”�}

-�w
¯�Ô �•�D�^�•�o�M�s�M�}

�\�•�’�w
¯�T�’�|
Œ���w�«�w�Ñ�•� �ç�x�|�®�¦�”�Æ�”�x�¡�ˆ�~	{�V�U�p�V�|�¬�ç�”�Ó�w
��q�f�w

���w
��x�¡�‰�\�q�w�ˆ�p�V�”�¯�q�M�O�\�q�U�˜�T�“�‡�b�}

���‡�p�w�«�p�x�|�®�Å�¿�Ä�Ñ�•� �ç 11�£�¯�›�_�”�\�q�U�p�V�‡�d�œ�}�Å�¿�Ä�Ñ�•� �ç�›�_�”�q�V�t

�x�|�® -a� �̄¦�Ó�³�ã�ï�›
Ç�Z�‡�b�}�‡�h�|�® -F� �̄¦�Ó�³�ã�ï�›�m�Z�”�q�|�Ã�Ÿ�è�«�Ä�æ�Ê�w�¤
Œ�t / �U


Ç�M�o
Q���`�•�b�X�s�“�‡�b�}�Ô�Š� �w�Ñ�•� �ç�Ê�U
Y�`�X
¯�Ô�^�•�s�M�q�V�x�® -v�¯�›�m�Z�”�q


Y�`�X
¯�Ô�^�•�”�T�‹�`�•�‡�d�œ 12�£�}�\�•�’�w���| ls �¯�Ú�ï�Å�t�x��
:�w�¦�Ó�³�ã�ï�U�K�“�‡�b

�U�|�f�•�’�w	Ä�I�x�® man ls�¯�q�`�o�| ls �¯�Ú�ï�Å�w�Ú�Ç�á�ž�ç�›�€	°�`�o�X�i�^�M�}

1.7.2 mkdir �¯�Ú�ï�Å

mkdir �¯�Ú�ï�Å�x�|	ý�`�X�Ã�Ÿ�è�«�Ä�æ�›�^
R�b�”�¯�Ú�ï�Å�p�b�} mkdir �
�Ã�Ÿ�è�«�Ä�æ�Ê

� �w�‘�O

�t�`�o�–�M�‡�b�}

$ ls -l
�ù �- 3
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:54 dir1
-rw-r--r-- 1 s2011077 ugrad 6 4 �D 5 17:54 file1
-rw-r--r-- 1 s2011077 ugrad 11 4 �D 5 17:55 file2
$ mkdir dir2
$ ls -l
�ù �- 3
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:54 dir1
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:56 dir2
-rw-r--r-- 1 s2011077 ugrad 6 4 �D 5 17:54 file1
-rw-r--r-- 1 s2011077 ugrad 11 4 �D 5 17:55 file2

10�£ Windows �s�r�p�x .COM �• .EXE �q�M�O�¦�Á� �U�î�æ�Ñ�•� �ç�t�s�“�‡�b�U�| UNIX �p�x�f�w�Ñ�•� �ç�U�î�æ
�Ñ�•� �ç�T�r�O�T�x�\�w�î�æ�Í�”�Û�¿�³�ã�ï�t�‘�l�o�Ý���^�•�‡�b�}

11�£ �® .�¯�G�ø�p�x�a�‡�”�Ñ�•� �ç�~�Ã�Ÿ�è�«�Ä�æ�w�\�q�p�b�}
ƒ���Ñ�•� �ç�s�r�t�‘�X�–�˜�•�‡�b�}
12�£ �f�•�p�‹
Y�`�X
¯�Ô�^�•�s�M�q�V�x�»�”�Û�Æ�ç�w
ƒ���p���È�·�¿�Ä�¤�ï�¯�”�Ã�Ÿ�ï�¬�›�!�Ë�`�o�ˆ�o�X�i�^�M�}
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$

1.7.3 rmdir �¯�Ú�ï�Å

rmdir �¯�Ú�ï�Å�x�|�í�w�Ã�Ÿ�è�«�Ä�æ�›�_	†�b�”�¯�Ú�ï�Å�p�b�} rmdir �
�Ã�Ÿ�è�«�Ä�æ�Ê

� �w�‘�O�t

�`�o�–�M�‡�b�}

$ ls -l
�ù �- 3
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:54 dir1
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:56 dir2
-rw-r--r-- 1 s2011077 ugrad 6 4 �D 5 17:54 file1
-rw-r--r-- 1 s2011077 ugrad 11 4 �D 5 17:55 file2
s2011077@azalea13 :~/erste$
$ rmdir dir2
$ ls -l
�ù �- 3
drwxr -xr -x 2 s2011077 ugrad 2 4 �D 5 17:54 dir1
-rw-r--r-- 1 s2011077 ugrad 6 4 �D 5 17:54 file1
-rw-r--r-- 1 s2011077 ugrad 11 4 �D 5 17:55 file2
$

1.7.4 cp �¯�Ú�ï�Å

cp �¯�Ú�ï�Å�x�|�Ñ�•� �ç�›�¯�Ð�”�b�”�h�Š�w�¯�Ú�ï�Å�p�b�}�K�”�Ñ�•� �ç�›�|���w�Ñ�•� �ç�Ê

�t�¯�Ð�”�`�h�M	Ô�ù�| cp �
�¯�Ð�”�i�Ñ�•� �ç�Ê

� �
�¯�Ð�”
Œ�Ñ�•� �ç�Ê

� �w�‘�O�t�`�‡�b�}

$ ls

$ cp file1 file2
$ ls
file1 file2
$ cp file2 file3
$ ls
file1 file2 file3
$

�¯�Ð�”
Œ�Ñ�•� �ç�Ê�t�Ã�Ÿ�è�«�Ä�æ�Ê�›�¦���b�”�q�|�f�w�Ã�Ÿ�è�«�Ä�æ�w�¤�t�Ñ�•� �ç�w�¯�Ð�”

�U�^�’�•�‡�b�}�‡�h�\�w	Ô�ù�t�x�|�¯�Ð�”�i�Ñ�•� �ç�Ê�›
ó
:�¦���p�V�‡�b�}

$ mkdir dir1
$ ls dir1
$ ls -F
dir1/ file1 file2
$ cp file1 file2 dir1
$ ls dir1
file1 file2
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$ mkdir dir2
$ cd dir2
$ cp ../ file1 . �y �y �y �y �y �á

�¯ �Ð �” 
Œ �Ã �Ÿ �è �« �Ä �æ �t �Å �¿ �Ä �› �¦ �� �b �” �q �§ �è �ï �Ä �Ã �Ÿ �è �« �Ä �æ �t �¯ �Ð �” �p �V �”
$ ls
file1
$

1.7.5 mv �¯�Ú�ï�Å

mv �¯�Ú�ï�Å�x�| cp �¯�Ú�ï�Å�q�x�Ÿ�s�“�|�®�Ñ�•� �ç�w� �ˆ��̄®�Ñ�•� �ç�Ê�w�!�Ë�¯�›�æ�s�O�¯�Ú

�ï�Å�p�b�} mv �
� �ˆ�i�Ñ�•� �ç�Ê (
ó
:�D )

� �
� �ˆ
Œ�Ã�Ÿ�è�«�Ä�æ�Ê

� �K�”�M�x mv �
�†�Ñ�•� �ç�Ê

� �
	ý�Ñ�•� �ç�Ê

� �w

�‘�O�s	{�Ü�p�–�M�‡�b�}

$ ls -F
dir1/ file1 �á �Ñ �• �  �ç 1�m �t �| �Ã �Ÿ �è �« �Ä �æ 1 �m�}
$ ls dir1

�á dir1 �w �¤ �t �Ñ �• �  �ç �x �s �M �}
$ mv file1 file2
$ ls -F
dir1/ file2 �y �y �y �y �y �y �y �y �y �á �Ñ �• �  �ç �Ê �U �! �˜ �l �h �}
$ mv file2 dir1
$ ls -F
dir1/
$ ls dir1
file2 �y �y �y �y �y �y �y �y �y �y �y �y �á �Ñ �• �  �ç �U �  �ˆ �` �h �}
$

1.7.6 rm �¯�Ú�ï�Å

rm �¯�Ú�ï�Å�x�|�Ñ�•� �ç�w�_	†�›�b�”�h�Š�w�¯�Ú�ï�Å�p�b�} rm �
�Ñ�•� �ç�Ê (
ó
:�D )

� �w�‘�O�t�`

�o�–�M�‡�b�}�‡�h�| rm -r �
[�Ã�Ÿ�è�«�Ä�æ�Ê ]

� �w�‘�O�t�b�”�q�|�¦���`�h�Ã�Ÿ�è�«�Ä�æ�w�¤�w�Ñ�•� �ç

�b�‚�o�|�S�‘�|�|�f�w�Ã�Ÿ�è�«�Ä�æ�Š�.�›�b�‚�o�_	†�`�‡�b�}�® -i�¯�¦�Ó�³�ã�ï�›�m�Z�o�î�æ�b�”

�q�|�_	†�b�”�Ñ�•� �ç�t�m�M�o�|�f�•�g�•�Š�p�t�_	†�b�”�T�r�O�T�	�M�o�V�‡�b�}�\�w�í�ð�t�x�|

y (yes) �T n(no) �p�t�Q�o�X�i�^�M�}

$ ls -F
dir1/ file1 �y �y �y �á �Ñ �• �  �ç 1�m �t �| �Ã �Ÿ �è �« �Ä �æ 1 �m�}
$ ls dir1
file2 �y �y �y �y �y �y �á �Ã �Ÿ �è �« �Ä �æ �º �t �| �Ñ �• �  �ç 1 �m �}
$ rm -r dir1
$ ls
file1 �y �y �y �y �y �y �y �á �Ã �Ÿ �è �« �Ä �æ �U �_ 	† �^ �• �h �}
$ rm -i file1
rm: �è 	× �Ñ �• �  �ç 'file1 ' �› �_ 	† �` �‡ �b �T ? �y �y �á y �q �t �Q �” �q
$ ls �á �Ñ �• �  �ç �U �_ 	† �^ �• �h �}
$
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rm �¯�Ú�ï�Å�›�–�;�b�”�M�x�|�¡�l�o
ž�A�s�Ñ�•� �ç�~�Ã�Ÿ�è�«�Ä�æ�›�_	†�`�s�M�‘�O�t�«�™�`

�‡�`�•�O�}�›�t�| rm -r * 13�£�w�‘�O�s�¯�Ú�ï�Å�x�A�«�™�p�b�}�\�w�¯�Ú�ï�Å�x�§�è�ï�Ä�Ã�Ÿ�è�«

�Ä�æ�|�S�‘�|�f�•�‘�“�<�t�K�”�b�‚�o�w�Ñ�•� �ç�S�‘�|�Ã�Ÿ�è�«�Ä�æ�›	«�ˆ�b�”�¯�Ú�ï�Å�p�b�}�m

�‡�“�|�Ã�Ÿ�è�«�Ä�æ�o�•�p�_�l�X�“	«�`�o�`�‡�Q�”�w�p�(�b�q�M�Q�y�(�b�p�b�U�|	«�`�o�`�‡�l�h

�™�t
ž�A�q�s�”�q�|
î�i�p�V�s�X�s�l�o�`�‡�O�\�q�‹�K�“�‡�b�}�_	†�b�”
²�t�Š�p�t�_	†�`�o�`

�‡�l�o�‹�G	Î
É�s�w�T�½�£�¿�«�`�o�T�’�_	†�`�‡�`�•�O�}

1.7.7 cd �¯�Ú�ï�Å

�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�›� �ˆ�b�”�¯�Ú�ï�Å�p�b�} cd �
�Ã�Ÿ�è�«�Ä�æ�Ê

� �w�‘�O�t�`�o�–�M�‡�b�}�Ã�Ÿ

�è�«�Ä�æ�Ê�›	²�t�`�h	Ô�ù�x�|�®�×
ü�w�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�•�w� �ˆ�¯�q�s�“�‡�b�}�‡�h�|�® cd -�¯

�q�b�”�q� �ˆ�b�”
²�w�Ã�Ÿ�è�«�Ä�æ�t�í�“�‡�b�}

1.7.8 pwd �¯�Ú�ï�Å

���M�”�Ã�Ÿ�è�«�Ä�æ�w
ˆ�0�Í�µ�Ê�›�¬�Ý�p�V�”�¯�Ú�ï�Å�p�b�} cd �¯�Ú�ï�Å�p�K�l�j�\�l�j�t

�æ�l�o�M�”�q�³�ï�Ø�æ�¿�«�æ�ï�«�s�r�t�í�˜�^�•�o�|���×
ü�U�r�\�t�M�”�T
Q�’�s�X�s�”�\�q�U�‘

�X�K�“�‡�b�}�f�w�‘�O�s�q�V�t pwd �¯�Ú�ï�Å�›�–�O�q�|�×
ü�w�M�”�Ã�Ÿ�è�«�Ä�æ�U�˜�T�“�‡�b�}

$ pwd
/home/ugrad/99/s99xxxxx
$

1.8 �Ñ�•� �ç�w�¤
��t���b�”�¯�Ú�ï�Å

1.8.1 cat �¯�Ú�ï�Å

�Ñ�•� �ç�w�º�0�›�h�Ø�t
¯�Ô�b�”�¯�Ú�ï�Å�p�b�} cat �
�Ñ�•� �ç�Ê

� �w�‘�O�t�`�o�–�M�‡�b�}�f�w

�Ñ�•� �ç�U�Â�©�µ�Ä�Ñ�•� �ç (�è	×�w���È�T�’�s�”�Ñ�•� �ç ) �s�’�y�|�f�w�º�0�›�¡�‰�\�q�U�p�V

�‡�b�}�Ñ�•� �ç�Ê�›
ó
:�¦���b�”�q�|�¦���`�h	q
j�t�Ñ�•� �ç�›���Z�o
¯�Ô�`�‡�b�}�\�•�›�b�;�`

�o�|
ó
:�w�Ñ�•� �ç�›�È�A�b�”�M�t�‹�–�O�\�q�U�p�V�‡�b�}

$ cat file1
This is test 1.
$ cat file2
This is test 2.
$ cat file1 file2 > file3
$ cat file3
This is test 1. �á file1 �| file2 �w �º �0 �U file3 �t �Ö �l �o �M �” �}
This is test 2.
$

13�£ * �x�ë� �ç�Å�§�”�Å�p 0 ���È�Ž	Í�w�Ú�™�w���È�»�t�Î�¿�Ä�`�‡�b�}
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1.8.2 lv �¯�Ú�ï�Å

cat �¯�Ú�ï�Å�p�x�| 1 �h�Ø�›�ý�Q�”�Õ�^�w�Ñ�•� �ç�›�¡�‹�O�q�b�”�q�|�Ñ�•� �ç�w�7	s�w�M�U�µ

�«�é�”�ç�`�o�h�Ø�T�’	«�Q�o�`�‡�M�|�º�0�U�¡�Š�‡�d�œ�}�Õ�M�Ñ�•� �ç�›�¡�‰�q�V�t�| 1 �h�Ø�c�m

�¡�‰�h�Š�w�¯�Ú�ï�Å�U lv14�£�p�b�}�\�\�p�x�| lv �w�©�”
â�^�›���o�t
¯ 1.4 �t�‡�q�Š�o�S�V�‡�b�}


¯ 1.4: lv �¯�Ú�ï�Å�w�‡�q�Š

�©�” �;�ó

q lv �›	4�ƒ�`�‡�b�}

j 1 �æ�¡�ˆ
��ˆ�‡�b (�Ñ�•� �ç�w�™�M�t�²�l�o�µ�«�é�”�ç�`�‡�b )�}

k 1 �æ�í�“�‡�b (j �w�o�p�b )�}

f,(space) 1 �h�Ø�¡�ˆ
��ˆ�‡�b�}

b 1 �h�Ø�í�“�‡�b (f �w�o�p�b )�}

g,> 
Œ�„�t� �ˆ�`�‡�b�}

G,> �¤
Œ�t� �ˆ�`�‡�b�}

/ �Í�»�”�ï �Í�»�”�ï�p�Ô�^�•�h���È�»�w�U�g�›�|�Ñ�•� �ç�™�M�t�²�l�o�æ�s�M�‡�b�}

? �Í�»�”�ï �Í�»�”�ï�p�Ô�^�•�h���È�»�w�U�g�›�|�Ñ�•� �ç
²�M�t�²�l�o�æ�s�M�‡�b�}

n �Ú
²�w�U�g�›�™�M�t�²�T�l�o���“�&�`�‡�b�}

N �Ú
²�w�U�g�›
²�M�t�²�T�l�o���“�&�`�‡�b�}

lv �x�|�®��	{�~��	·�w�Ö�l�h�Ñ�•� �ç�›
¯�Ô�`�|�f�w�º�0�› (
����U ) �¡�‰�¯�\�q�›�è�$�q�`�h�¯

�Ú�ï�Å�p�b�U�| cat �t�m�M�o�x�|�Ñ�•� �ç�›
¯�Ô�b�”�h�Š�i�Z�p�s�X�|�Ñ�•� �ç�w�º�0�›�È�A�b�”

�h�Š�t�‹�–�˜�•�‡�b�}

1.8.3 head �¯�Ú�ï�Å

head �¯�Ú�ï�Å�x�|�¦���`�h�Ñ�•� �ç�•
ª	j�Ö�—�w�7	s�w 10 �æ�›
¯�Ô�b�”�¯�Ú�ï�Å�p�b�} �
-n 
:�È

�

�¦�Ó�³�ã�ï�›
Ç�Z�”�\�q�t�‘�“�|
Œ�„�T�’�Ú�™�w�æ
:�›
¯�Ô�p�V�‡�b�}

$ cat file1
line 1.
line 2.
line 3.
line 4.
line 5.
line 6.
$ head -n 3 file1
line 1.
line 2.
line 3.

14�£ �\�O�M�O�¯�Ú�ï�Å�›�®�Ö�”�´�ß�¯�q�‹�M�M�‡�b�}
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$

1.8.4 tail �¯�Ú�ï�Å

tail �¯�Ú�ï�Å�x�|�¦���`�h�Ñ�•� �ç�•
ª	j�Ö�—�w�7�™�w 10 �æ�›
¯�Ô�b�”�¯�Ú�ï�Å�p�b�} head �¯

�Ú�ï�Å�q�‰�7�t�| -n �¦�Ó�³�ã�ï�›
Ç�Z�”�\�q�t�‘�“�|�7�™�T�’�Ú�™�w�æ
:�›
¯�Ô�p�V�‡�b�}

$ tail -n 4 file1
line 3.
line 4.
line 5.
line 6.
$

1.8.5 grep �¯�Ú�ï�Å

grep �¯�Ú�ï�Å�x�|�Ñ�•� �ç�•
ª	j�Ö�—�t�0�`�o�¦���`�h���È�»�›�U�g�`�|�f�w���È�»�U���‡�•

�”�æ�›
¯�Ô�b�”�¯�Ú�ï�Å�p�b�}

$cat file2
tsukuba
kenkyugakuen
bampakukinenkoen
midorino
miraidaira
moriya
$ grep ba file2
tsukuba
bampakukinenkoen
$

1.8.6 sort �¯�Ú�ï�Å

sort �¯�Ú�ï�Å�x�|�Ñ�•� �ç�•
ª	j�Ö�—�t�0�`�o�|�æ�o�•�p�w�¹�”�Ä�›�æ�O�¯�Ú�ï�Å�p�b�}

$ sort file2
bampakukinenkoen
kenkyugakuen
midorino
miraidaira
moriya
tsukuba
$
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1.8.7 chmod �¯�Ú�ï�Å

chmod15�£�¯�Ú�ï�Å�x�|�Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï 1.3.2 �›�!�Ë�b�”�h�Š�w�¯�Ú�ï�Å�p�b�} chmod

�
�Í�”�Û�¿�³�ã�ï�!�Ë�³�ï�Ø�ç

� �
�Ñ�•� �ç�Ê

� �q�M�O	{�Ü�p�–�M�‡�b�}�Í�”�Û�¿�³�ã�ï�!�Ë�³�ï�Ø�ç�x�|

�®�Í�”�Û�¿�³�ã�ï�›�r�w�‘�O�t
ƒ���b�”�T�¯�›
¯�˜�b���È�»�p�|�®�m�t�0�`�o�w�Í�”�Û�¿�³�ã�ï�›�!

�Ë�b�”�w�T (u,g,o �K�”�M�x a �w�G�ø�›�;�M�‡�b )��̄®�•�D�›�)�Q�”�w�T�|�•�D�›	��“	«�b�w�T (+,-

�K�”�M�x = �w�G�ø�›�;�M�‡�b )��̄®	{�V�\�ˆ�|�¡�ˆ�\�ˆ�|�î�æ�•�D�w�O�j�w�r�•�t�0�`�o�T (r,w �K

�”�M�x x �w�G�ø�›�;�M�‡�b )�¯�›�¦���b�” 3 �m�w
æ
ü�T�’�s�“�‡�b�}
¯ 1.5 �t�|�«�›�•�[�‡�b�}


¯ 1.5: ���g	��V�v�w�!�Ë

chmod u+w �le1 �le1 �t�0�`�o�®�¦�”�Æ�”�t�‘�”	{�V���ˆ�•�D�¯�›	Z�b�}

chmod g+r �le2 �le2 �t�0�`�o�®�¬�ç�”�Ó�t�‘�”�¡�ˆ���ˆ�•�D�¯�›	Z�b�}

chmod o-x �le3 �le3 �t�0�`�o�®���w
��t�‘�”�î�æ�•�D�¯�›	��“	«�b�}

chmod a+rx �le4 �le4 �t�0�`�o�®�b�‚�o�w
��t�0�b�”�¡�ˆ���ˆ�~�î�æ�•�D�¯�›	Z�b�}

chmod u=rw �le5 �le5 �t�0�b�”�¦�”�Æ�”�w�V�b�x�®�¡�ˆ�~	{�V�x�•�D�|�î�æ�x
Æ�•

�y �D�¯�q�b�”�}

�×
ü�t�0�b�”�ž�«�·�µ�•�D�U�s�M�Ñ�•� �ç�›�ž�«�·�µ�`�‘�O�q�`�o�‹�p�V�‡�d�œ�}�Ž�<�w�«�w�‘

�O�t�|�¤�å�”�t�s�“�‡�b�}

$ ls -l
total 245
drwxr -xr -x 2 johotaro ugrad 48 1 25 00:45 dir1
-rw-r--r-- 1 johotaro ugrad 7377 1 25 00:44 file1
-rw------- 1 johotaro ugrad 239914 1 25 00:44 file2
$ chmod u-r file1
$ ls -l
total 245
drwxr -xr -x 2 johotaro ugrad 48 1 25 00:45 dir1
--w-r--r-- 1 johotaro ugrad 7377 1 25 00:44 file1
-rw------- 1 johotaro ugrad 239914 1 25 00:44 file2
$ touch file1
file1: Permission denied
$

�Ñ�•� �ç�w�Í�”�Û�¿�³�ã�ï�›�|�G�ø�p�s�X
:�‹�¢ 8 
�
:�£�p�Ú
€
ƒ���b�”�•�“�M�‹�K�“�‡�b�}�\�•

�x r = 4 ; w = 2 ; x = 1 �q�`�o�|�¦�”�Æ�”�|�¬�ç�”�Ó�|���w
��w	q�t�f�w�è�›���‚�”�•�“�T�h�p�b

�¢
¯ 1.6 �€	°�£�}�ó�•�”�q�°�S�t�b�‚�o�w�Í�”�Û�¿�³�ã�ï�w
ƒ���U�p�V�o�(�b�p�b�}

$ ls -l
total 245

15�£ CHange MODe �w�t�p�b�}
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drwxr -xr -x 2 johotaro ugrad 48 1 25 00:45 dir1
-rw-r--r-- 1 johotaro ugrad 7377 1 25 00:44 file1
-rw------- 1 johotaro ugrad 239914 1 25 00:44 file2
$ chmod 666 file1
$ ls -l
total 245
drwxr -xr -x 2 johotaro ugrad 48 1 25 00:45 dir1
-rw-rw-rw- 1 johotaro ugrad 7377 1 25 00:44 file1
-rw------- 1 johotaro ugrad 239914 1 25 00:44 file2
$

�le1 �t�«�è�b�•�y�|�˜�T�“�•�b�M�q�¥�M�‡�b�}�\�\�p�M�¤�¢ 6 �æ�è�£�p	Z�o�V�h�® 666� �̄q�M�O
:�‹

�t�m�M�o
†�Ì�›�C�Q�o�S�V�‡�b�}�(�w
:�‹�x	t��	��w�V�v�›�|
��œ�¤�w
:�‹�x�¬�ç�”�Ó�w�V�v�›�|

�È�w
:�‹�x�f�w���¢	t��	��p�‹�¬�ç�”�Ó�p�‹�s�M�£�w
��w�V�v�›
¯�`�‡�b�}
:�‹�x 4 �U�¡�ˆ	Z�`�•

�D�| 2 �U	{�V���ˆ�•�D�| 1 �U�î�æ�•�D�›
¯�`�|�«�Q�y 6 �s�’ 4+2 �p�®�¡�ˆ	Z�`�•�D + 	{�V���ˆ�•�D�¯

�q�M�O�™�¯�t�s�“�‡�b�}�m�‡�“�|���s	Z�o�V�h 666 �p�K�•�y�®	t��	��t�‹�¬�ç�”�Ó�t�‹�f�w���t

�‹�|�¡�ˆ	Z�`�q	{�V���ˆ�›�•�D�b�”�¯�q�M�O�\�q�t�s�“�‡�b�}
:�‹�w	Ä�I�t���`�o�x
¯ 1.6 �›�€	°

�`�o�X�i�^�M�}


¯ 1.6: ���g	��V�v�›
¯�b
:�‹�w	Ä�I


:�‹ �º�0

4 �¡�ˆ	Z�`�•�D

2 	{�V���ˆ�•�D

1 �î�æ�•�D

7 (4+2+1) �¡�ˆ	Z�`�•�D�´	{�V���ˆ�•�D�´�î�æ�•�D

6 (4+2) �¡�ˆ	Z�`�•�D�´	{�V���ˆ�•�D

5 (4+1) �¡�ˆ	Z�`�•�D�´�î�æ�•�D

3 (2+1) 	{�V���ˆ�•�D�´�î�æ�•�D

1.8.8 open �¯�Ú�ï�Å

open�¯�Ú�ï�Å�q�x�|�Ñ�•� �ç�~�Ã�Ÿ�è�«�Ä�æ�~ URL �s�r�›�‰�X�¯�Ú�ï�Å�p�b�}�®�Ñ�•� �ç�¯�s�r

�w GUI ���¥�t�S�Z�”�|�Ñ�•� �ç�w�¼�Ò�ç�«�æ�¿�«�t
ì�p�`�‡�b�}

$ open file1
�â �\ �• �p file1 �q �M �O �Ñ �• �  �ç �U �‰ �T �• �h �}
$ open .
�â �\ �• �p �§ �è �ï �Ä �Ã �Ÿ �è �« �Ä �æ �U �® �Ñ �• �  �ç �¯
�p �‰ �T �• �h
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1.9 �³�µ�Â�Ü�t���b�”�¯�Ú�ï�Å

1.9.1 quota �¯�Ú�ï�Å

�×
ü�U�r�•�X�’�M�Ã�Ÿ�µ�«�›�–�;�`�o�M�”�T�›�Ð�‚�”�¯�Ú�ï�Å�p�b�}

$ quota -v
Disk quotas for user s1311350 (uid 5621):

Filesystem 1K blocks quota limit grace files quota limit grace
/home 2456883 3072000 3584000 84863 0 0

$

�\�w�«�i�q�|�–�;�” (blocks) �U 2456883�©�é�Ì� �Ä�|
M�v (quota) �U 3072000�©�é�Ì� �Ä�q�s�l

�o�M�‡�b�}

�° 
` �$ �s Linux �z �¤ �p �x quota �¯ �Ú �ï �Å �U �b �; �p �V �” �w �p �b �U�| COINS �p �x �³ �µ �Â �Ü

�w �N �ù �p quota �¯ �Ú �ï �Å �U �b �; �p �V �‡ �d �œ�} quota �w 	Í �v�~�q �O �w �– �; �”�~�’ �“ �0 �” �s �r

�x�| Windows �t �é �¬ �  �ï �` �o�| H: �Å �å �  �Ò �w �Ó �é �Í �Â �Ÿ �p �¬ �Ý �` �o �X �i �^ �M�}	Ä �I �x�|

https://www.coins.tsukuba.ac.jp/ce/?quota �›�€	°�`�o�X�i�^�M�}

1.9.2 du �¯�Ú�ï�Å

�Ã�Ÿ�µ�«�w�–�;�”�›
¯�Ô�b�”�¯�Ú�ï�Å�p�b�}�¦���`�h�Ñ�•� �ç�q�|�f�•�›�ç�”�Ä�q�b�”�Š
Ú�¤�t

�K�”
¶�Ã�Ÿ�è�«�Ä�æ�w�Ã�Ÿ�µ�«�–�;�”�›
¯�Ô�`�‡�b�}�\�\�p�x�|�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�<�w�¤�Ñ�•

� �ç�|�‡�h�x�|�Ã�Ÿ�è�«�Ä�æ�]�q�w�Ã�Ÿ�µ�«�–�;�”�w�°�a�›
¯�Ô�`�o�M�‡�b�}�® -h�¯�t�‘�l�o�Ã�Ÿ

�µ�«�–�;�”�›
����w�¡�ˆ�•�b�M�o�•�t�!�õ�`�|�® -s�¯�t�‘�l�o�¤�Ã�Ÿ�è�«�Ä�æ�w�Ã�Ÿ�µ�«�–�;�”�w


ï�-�w�ˆ�›
¯�Ô�`�o�M�‡�b�}

$ du -h -s * �á `*' �x �™ 	\ �b �” �ë �  �ç �Å �§ �” �Å
12K dir1
44M dir2
200M dir3
$

1.10 �h
þ�t���b�”�¯�Ú�ï�Å

1.10.1 convert �¯�Ú�ï�Å

COINS �t�x� �ï�µ�Ä�”�ç�^�•�o�M�‡�d�œ�U�| convert �¯�Ú�ï�Å�x�|�h
þ�w�±� �¶�•���Ü�›�!�õ�b

�”�¯�Ú�ï�Å�p�b�}
‡	×�t���X�w�;�ó�›�Ë�l�o�M�o�|�\�\�p�b�‚�o�x�â�O�p�V�s�M�w�p�|�e�{�¤�×�p

�Ð�‚�o�ˆ�o�X�i�^�M�}

$ convert piture1.png picture2.eps �á PNG�� �Ü �› EPS�� �Ü �t �! �õ
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$ convert -resize 50% piture1.png picture3.png �á �± �  �¶ �› 	N �# �q �‹ �t 50%�t 	V 	–
$ convert -resize 512x512 piture1.png picture4.png
�â 	N �# 
z �› �- �l �h �‡ �‡ �| 512x512�w �± �  �¶ �t 	) �Š �”
$ convert -resize 512x512 piture1.png picture5.png
�â 	N �# 
z �› �- �h �c �t �| 512x512�w �± �  �¶ �t �! �õ
$

1.11 �Ó�é�·�µ�›�{�O�¯�Ú�ï�Å

Unix �p�Ó�é�¬�å�Ü�›�^�l�h�“�^�À�›�`�h�“�`�o�M�”�q�|�®�Ó�é�¬�å�Ü�U�­�‡�’�s�X�s�l�h��̄®��

�w�¢�Ÿ�ï�Å�¢�T�’�Ó�é�¬�å�Ü�›���­�^�d�h�M�¯�q�M�O	Ý�6�t�s�”�\�q�U�‘�X�K�“�‡�b�}�f�w�‘�O�s

�q�V�t�;�M�”�¯�Ú�ï�Å�›
†�Ì�`�‡�b�}

1.11.1 ps �¯�Ú�ï�Å

�â�”�²�U���r�w�‘�O�s�Ó�é�·�µ (�Ó�é�¬�å�Ü ) �›�ˆ�T�`�o�M�”�w�T�Ð�‚�”�h�Š�w�¯�Ú�ï�Å�p�b�}

$ ps
PID TTY TIME CMD

5978 pts/8 00:00:00 bash
29522 pts/8 00:00:00 ps
$

ps �
-U

� �
�â�”�²�Ê

� �w�‘�O�t�b�”�q�|�f�w�â�”�²�U�ˆ�T�`�o�M�”�Ó�é�·�µ�w�°�a�U
¯�Ô�^�•�‡�b�}

�°
j�È�t
¯�Ô�^�•�”���È�»�U�î�æ�^�•�o�M�”�¯�Ú�ï�Å�w�Ê
²�p�|�°
j�(�w
:�È�U�f�•�g�•�w�Ó�é�·

�µ�t�)�Q�’�•�o�M�” �Ó�é�·�µ ID �q�M�˜�•�”
j�ø�p�b�} UNIX �p�‰�Ì�t�ˆ�M�o�M�”���X�w�Ó�é�¬�å

�Ü�x�|�\�w�Ó�é�·�µ ID �q�M�O
j�ø�p�Ý���^�•�‡�b�} ps a�q�`�h	Ô�ù�|
¶�â�”�²�U�ˆ�T�`�o�M�”�Ó

�é�·�µ�w�°�a�›
¯�Ô�p�V�‡�b�}

���t�‹�| ps l �q�b�”�q�|�Ó�é�·�µ�t�m�M�o�w�‘�“	Ä�`�M	Ø�C�U�˜�’�•�‡�b�} ps u�q�b�”�q�|�Ó�é

�·�µ�w�î�æ�‰�•�Ì���›�‰�Ì�t�˜�”�\�q�U�p�V�‡�b�}�f�`�o�| ps x�q�b�”�q�|�z�¤�w�Ú
€�w
M�š�<�t

�s�M�Ó�é�·�µ�‹
¯�Ô�p�V�‡�b�}

1.11.2 kill �¯�Ú�ï�Å

	��t�|�Ó�é�·�µ�›�§
M	4�ƒ�^�d�”�h�Š�t�–�˜�•�”�¯�Ú�ï�Å�p�b�} kill �
�Ó�é�·�µ ID

� �q�î�æ�b�”�q�|

�f�w�Ó�é�·�µ�›�§
M	4�ƒ�`�‡�b�}�\�•�p	4�ƒ�p�V�s�M�Ó�é�·�µ�t�x�| kill �
-KILL

� �
�Ó�é�·�µ ID

� �U

���®�T�‹�`�•�‡�d�œ�}

$ ps
PID TTY TIME CMD

5978 pts/1 00:00:00 bash
29621 pts/1 00:00:00 sleep
29522 pts/1 00:00:00 ps
$ kill 29621
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$ ps
PID TTY TIME CMD

5978 pts/8 00:00:00 bash
29522 pts/8 00:00:00 ps
$

1.11.3 man �¯�Ú�ï�Å

�Š	��¾�V�t	{�T�•�o�M�”
†�Ì�x�]�X���o�T�m�,�Š�$�s�‹�w�p�|�I�T�M�¯�Ú�ï�Å�‡�p�x	{�T�•�o�M

�‡�d�œ�}�Y�ð�:�s�r�U�K�l�h�“�|�–�;�O�›�h�•�o�`�‡�l�h	Ô�ù�•�|�f�w�¯�Ú�ï�Å�w	Ä�`�M�–�M�M�•

�“�7�›�Œ�“�h�M�q�V�w�h�Š�t�| man�q�M�O�¯�Ú�ï�Å�U�;�™�^�•�o�M�‡�b�}�\�•�x�|

$ man ls

�w�‘�O�t�;�M�‡�b�}�\�•�›�î�æ�b�”�q�|�f�w�¯�Ú�ï�Å�w�Ú�Ç�á�ž�ç�U�h�Ø�t
¯�Ô�^�•�‡�b�}�\�w�Ú

�Ç�á�ž�ç�x�|
¯ 1.7 �w�‘�O�t	·�U
ü�Z�o�K�“�‡�b�} �‰�a�Ê
²�w���w�Ú�Ç�á�ž�ç�U�| 2 �m�Ž	Í�w	·�t


¯ 1.7: 	·�P�o

1 	· �¯�Ú�ï�Å

2 	· �³�µ�Â�Ü�¯�”�ç

3 	· �å� �Ò�å�æ��
:

4 	· �Ã�Ì� �µ�Ñ�•� �ç

5 	· �Ñ�•� �ç�Ñ�¥�”�Ú�¿�Ä

6 	· �®�”�Ü

7 	· �f�w��

8 	· �³�µ�Â�Ü���g�¯�Ú�ï�Å

9 	· �§�”�É�ç�ç�”�½�ï

10 	· �f�w�� (2)

�Ö�l�o�M�”�\�q�U�K�“�‡�b�}�f�w	Ô�ù�x�| man �
	·
j�ø

��
�¯�Ú�ï�Å�Ê

� �w�‘�O�t�|	·�›�¦���`�o�|�×
ü�w

�_�h�M�Ú�Ç�á�ž�ç�›�_�o�X�i�^�M 16�£�}

�‡�h�| man �
-k

� �
�©�”�ë�”�Å

� �w�‘�O�t�b�”�q�|�©�”�ë�”�Å�t�����w�K�”�Ú�Ç�á�ž�ç (manual) �w�ò

�è�Ê�U
¯�Ô�^�•�‡�b�} man �¯�Ú�ï�Å�w�‘�“	Ä�`�M�–�;�O�x�|

$ man man

�w�‘�O�t�Ö�—�b�•�y�|�_�”�\�q�U�p�V�‡�b�} UNIX �›�–�M�\�s�b�h�Š�t�x�| man �›�_�”	6�ó�›�m

�Z�” �\�q�U�G
~�p�b 17�£�}

16�£ �Ú�Ç�á�ž�ç�º�p�‘�X�K�”�|�® ls(1) � �̄s�r�w�‘�O�s�¯�Ú�ï�Å�Ê�w�K�q�t�Å�€�º�t
:�È�U	{�T�•�h
¯�G�x�|�Å�€�º�w
:�È
�U	·�›
¯�˜�`�o�M�‡�b (�\�w	Ô�ù�x�® 1 	·�w ls�¯�¯�Ú�ï�Å )�}

17�£ �ó� �p�h�Ø�U�’�Š
��^�•�o�O�œ�_�“�b�”�\�q�U�K�”�q�¥�M�‡�b�U�|�f�O�É�`�M�ó� �p�x�s�M�w�p�$�Á�l�o�¡�ˆ�‡
�`�•�O�}
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1.11.4 info �¯�Ú�ï�Å

info �¯�Ú�ï�Å�p�‹�¯�Ú�ï�Å�t�m�M�o�w
†�Ì�›�_�”�\�q�U�p�V�‡�b�}�°
æ�w�¯�Ú�ï�Å�w man �¯�Ú

�ï�Å�w
†�Ì�p�x�| info �¯�Ú�ï�Å�‹�€	°�b�”�\�q�›�¦�Ô�^�•�”	Ô�ù�U�K�”�w�p�f�O�M�l�h	Ô�ù�t info

�¯�Ú�ï�Å�›�–�O�q�‘�M�p�`�•�O�}

$ info ls

�w�‘�O�t�;�M�‡�b�}

1.12 �ë� �ç�Å�§�”�Å

�ë� �ç�Å�§�”�Å 18�£�x�7�‘�s�Í�»�”�ï�t�Ú�¿�½�`�|�&�S�”�õ�^�•�‡�b�}�Å�h�‘�O�s�Ê
²�w�Ñ�•� 

�ç�•�›���w�F���t�,�n�M�h�Ê
²�w�Ñ�•� �ç�›�{�O�q�V�t�(�b�p�b�}

$ ls
a.c b.c c.c d.c a. java b. java c. java d. java report . tex
$ ls ?.c
a.c b.c c.c d.c
$ ls a.*
a.c a. java
$ ls [ab].c
a.c b.c
$ ls [^ab]. java
c. java d. java
$ ls [^ab].*
c.c d.c c. java d. java
$ ls [c-z]*.[d-z]*
c. java d. java report . tex
$

ˆ *

0 ���È�Ž	Í�w�Ú�™�w���È�»�t�Ú�¿�½�`�‡�b�}

ˆ ?

�Ú�™�w�°���È�t�Ú�¿�½�`�‡�b�}

ˆ [pat]

pat �w�¤�w�M�c�•�T�w 1 ���È�t�Ú�¿�½�`�‡�b�}

18�£ 
Y�Ü�t�x � �Ñ�•� �ç�Ê�w�”�V�õ�Q � �|�K�”�M�x � �Í�µ�Ê�w�2�‰ � �p�b�U�|�°
`�t � �ë� �ç�Å�§�”�Å � �q�M�O�Ê	¶�U
��•
�`�o�M�‡�b�}
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¯ 1.8: pat �w�«

abc a�| b�| c �w�M�c�•�T

a-c 	Í�G�q�‰�a

a-z 	–���È�w�ž�ç�Ñ�•�Õ�¿�Ä 1 ���È

A-Z �G���È�w�ž�ç�Ñ�•�Õ�¿�Ä 1 ���È

0-9 
:�È 1 ���È

a-zA-Z �G	–�›�ð�˜�c�ž�ç�Ñ�•�Õ�¿�Ä 1 ���È

0-9a-zA-Z �b�‚�o�w
R�¯�ó
:�È

� 0-9a-zA-Z �b�‚�o�w
R�¯�ó
:�È�Ž�Ž

1.13 �
tab

� �©�”�t�‘�”�4�ì

�Ö�—�w�M�¤�s�r�t �
tab

� �©�”�›�!�b�\�q�p�|�¯�Ú�ï�Å�Ê�•�Ñ�•� �ç�Ê�s�r�›�×�ˆ�p�4�ì�`�o�X�•

�‡�b�}

�«�Q�y gatherheaderdoc �q�M�O�¯�Ú�ï�Å�›�î�æ�`�‘�O�q �gather� �‡�p�Ö�—�`�h�U�|�f�•�Ž�ñ�›�®

�Q�o�M�s�T�l�h	Ô�ù�| �
tab

� �©�”�›�!�`�o�ˆ�‡�b�}

$ gather �
tab

�

$ gatherheaderdoc

�’�“�w
æ
ü�U�4�ì�^�•�‡�`�h�}

�‡�h�|�Ñ�•� �ç�Ê�w�4�ì�‹�p�V�‡�b�} ls b �‡�p�Ö�—�`�o �
tab

� �©�”�›�!�b�q�| b �T�’�•�‡�”�Ñ�•� 

�ç�Ê�U�©�4�q�`�o	Z�—�^�•�‡�b�}

$ ls b �
tab

�

bin/ bitbucket / bookmarks/ b.xx
$

�©�4�U�°�™�t���‡�’�s�M	Ô�ù�|�©�4�›	Z�—�b�”�i�Z�t�q�r�‡�“�‡�b�}

1.13.1 �§�”�¹�ç� �ˆ

�Ö�—�•�”�›�Ô�b�§�”�¹�ç�x�|	G�È�©�”�p� �ˆ�b�”�\�q�U�p�V�‡�b�}�‡�h�|�³�ã�”�Ä�§�¿�Ä�©�”�‹

�K�”�w�p�Ž�<�t���Ô�`�‡�b�}

ˆ �
Ctrl

�+ ! �o� �o�•�p�È�t�§�”�¹�ç�›� �ˆ

ˆ �
Ctrl

�+  �o� �o�•�p�(�t�§�”�¹�ç�›� �ˆ

ˆ Home �æ�w
Œ�„�t�§�”�¹�ç�›� �ˆ

ˆ End �æ�w	4�z�t�§�”�¹�ç�›� �ˆ
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1.14 �é�¬� �ï�`�o�M�”
��›�¬�Ý�b�”

�é�¬� �ï�`�o�M�”
��›�¬�Ý�b�”�¯�Ú�ï�Å�q�`�o�| who�¯�Ú�ï�Å�U�K�“�‡�b�}

$ who
s2011077 tty2 2023-04-05 17:00 (tty2)
s2011077 pts/1 2023-04-05 18:45 (2001:2f8:3a:1712:15d6:18e4:5b52:9c23)

�\�•�’�w�O�j�| 1 �æ�è�t
¯�Ô�^�•�h

s2011077 tty2 2023-04-05 17:00 (tty2)

�x�|�â�”�² s2011077�U
¯�Ô�^�•�h IP �ž�Å�è�µ�T�’�f�w�z�¤�›�b�;�`�o�M�”�\�q�›
¯�`�‡�b�}�‡

�h�| 2 �æ�è�t
¯�Ô�^�•�h

s2011077 pts/1 2023-04-05 18:45 (2001:2f8:3a:1712:15d6:18e4:5b52:9c23)

�x�|�â�”�² s2011077�U ssh �¯�Ú�ï�Å�t�‘�”�æ�Þ�”�Ä�é�¬� �ï�p
€���`�o�M�”�\�q�›
¯�`�‡�b�}

�s�S�| who�¯�Ú�ï�Å�p
¯�Ô�p�V�”�w�x ssh �¯�Ú�ï�Å�p�é�¬� �ï�`�o�M�”�â�”�²�w�ˆ�p�b�} ssh �¯

�Ú�ï�Å�Ž�Ž�p�é�¬� �ï�`�o�M�”�â�”�²�x
¯�Ô�p�V�s�M �w�p�|�«�™�`�o�X�i�^�M�}

1.15 �¯�Ú�ï�Å�›�^�’�t�–�M�\�s�b

1.15.1 
ª	j�Ö�—�|
ª	j	Z�—

�è	×�|�³�£�ç	Í�p�î�æ�b�”�¯�Ú�ï�Å�w�Ö�—�x�©�”�Ø�”�Å�T�’�æ�M�|�Ã�Ÿ�µ�Ó�è� �t	Z�—�^�•�‡

�b�}�\�•�›�f�•�g�• 
ª	j�Ö�— �| 
ª	j	Z�— �q�M�M�‡�b�}

1.15.1.1 �æ�¼� �è�«�Ä

�æ�¼� �è�«�Ä �q�x�|
ª	j�Ö�—
Œ�‡�h�x
ª	j	Z�—
Œ�›�!�Ë�b�”�;�ó�p�b�}�G�ø > �p�|
ª	j	Z�—�›

�¦���`�h�Ñ�•� �ç�t
~�“�8�Q�o�|�¦���`�h�Ó�é�¬�å�Ü�›�î�æ�`�‡�b�}�G�ø < �p�|
ª	j�Ö�—�›�¦��

�`�h�Ñ�•� �ç�t
~�“�8�Q�o�|�¦���`�h�Ó�é�¬�å�Ü�›�î�æ�`�‡�b�}

$ ls -l > file1
$ cat file1
total 9
drwxr -xr -x 2 johotaro ugrad 4096 2 15 00:10 dir1
-rw-r--r-- 1 johotaro ugrad 0 2 17 01:13 file1
-rw-r--r-- 1 johotaro ugrad 12 2 15 00:10 file2
$

�\�w�«�p�x�| ls -l �w�î�æ�A�L�›�|�h�Ø�p�x�s�X file1 �t	Z�—�`�o�M�‡�b�}
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1.15.1.2 �Í� �Ó

�Í� �Ó �q�x�|
ó
:�w�Ó�é�¬�å�Ü�›�‰�Ì�t�î�æ�`�h�“�|�Ó�é�¬�å�Ü�w
ª	j	Z�—�›�|�Í�t�î�æ�b�”

�Ó�é�¬�å�Ü�w
ª	j�Ö�—�t�m�s�M�i�“�b�”�;�ó�p�b�}�G�ø j �p
ó
:�w�¯�Ú�ï�Å�›�m�s�M�p�–�M�‡�b�}

�(���t�G	\�`�h�¯�Ú�ï�Å�U
Œ�t�î�æ�^�•�‡�b�}

$ ls -l | head -n 3
total 9
drwxr -xr -x 2 johotaro ugrad 4096 2 15 00:10 dir1
-rw-r--r-- 1 johotaro ugrad 0 2 17 01:13 file1
$

ls -l �x�Ñ�•� �ç�~�Ã�Ÿ�è�«�Ä�æ�w	Ø�C�›	Z�—�b�”�¯�Ú�ï�Å�p�| head -n 3�x�Ö�—�^�•�h�Ã�”�»�w

�O�j�|
Œ�„ 3 �æ�›
¯�Ô�b�”�¯�Ú�ï�Å�p�b�} ls -l �w	Z�—
Œ�› head -n 3 �w�Ö�—
Œ�t�m�s�Y�\�q�t�‘

�“�|�Ñ�•� �ç�~�Ã�Ÿ�è�«�Ä�æ�w	Ø�C�w�O�j�|
Œ�„ 3 �æ�›
¯�Ô�`�o�M�‡�b�}

1.15.2 �Ý�»�©�ß�å�«�»�w�¤�µ�­�”�Ó

�³�£�ç�t�x

#�y <�y >�y | �y $�y { �y } �y ( �y ) �y [ �y ] �y &�y ; �y ^�y " �y * �y ?�y ~�y ' �y ` �y \ �í
(�y�»�Ò�y #

�s�w�³�£�ç�U�r	
�`�|�¯�Ú�ï�Å�q�`�o�I�^�•�s�M �Ý�»�©�ß�å�«�» �q�M�O���È�U���O�`�‡�b�}�f�•�’

�›�³�£�ç�t�r	
�^�d�”�w�p�x�s�X�¯�Ú�ï�Å�w���È�q�`�o�I�`�h�M	Ô�ù�x�¤�µ�­�”�Ó�›�b�”
ž�A�U�K

�“�‡�b�}
¯ 1.9 �t�¤�µ�­�”�Ó�w�–�M�M�›�Ô�`�‡�b�}


¯ 1.9: �¤�µ�­�”�Ó�w�–�M�M

���Ü �¤�µ�­�”�Ó�0	Å �¤�µ�­�”�Ó�p�V�s�M�Ý�»�©�ß�å�«�»

\x �®\ �¯�w�Ú�™�w�°���È �s�`

'str' �®'�¯�p�X�X�’�•�h���È�» �®'�¯

"str" �®"�¯�p�X�X�’�•�h���È�» �®$�¯ , �® �̀¯ (�Ì�¿�«�«�¥�”�Ä ),�®"�¯ (�¼�Ò�ç�«�¥�”�Ä ), �®\ �¯ ,�®!�¯

$ echo i\'m\ happy �á ' �q �¢ �í 
( �£ �› �¤ �µ �­ �” �Ó �b �” �«
i 'm happy
$ echo "<><>" �á < �q > �› �¤ �µ �­ �” �Ó �b �” �«
<><>
$ echo '<><>' �á ' �p �‹ �¤ �µ �­ �” �Ó �p �V �”
<><>
$ echo \\ �á �Ì �¿ �« �µ �å �¿ �³ �á �× 
� �› �¤ �µ �­ �” �Ó �b �” 	Ô �ù �x 2�m 	O �v �”
\
$

1.15.3 �³�£�ç�!
:�q���¥�!
:

�³�£�ç�p�x �³�£�ç�!
: �q ���¥�!
: �w 2 	��¨�w�!
:�›�–�;�p�V�‡�b�}���¥�!
:�x� �Ó�é�·�µ�t�!
:

�U�¾�V�'�U�•�‡�b�U�|�³�£�ç�!
:�x�¾�V�'�U�•�‡�d�œ�}
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1.15.3.1 �³�£�ç�!
:�w�E�Ö�q�€	°

�³�£�ç�!
:�w���[�x �! 
: �Ê�¹ �‹ �p�æ�M�‡�b�}

$ X=100 �á X �q �M �O �Ê 
² �w �³ �£ �ç �! 
: �t 100 �› �E �Ö �b �”
$ echo $X �á �‹ �› �€ 	° �` �h �M 	Ô �ù �x �È �! 
: �Ê �w �‘ �O �t �b �” �}
100
$

1.15.3.2 ���¥�!
:�w�E�Ö�q�€	°

�� �¥ �! 
: �w �� �[ �x export �! 
: �Ê�¹ �‹ �p �æ �M �‡ �b�}�K �’ �T �a �Š �� �[ �` �h �³ �£ �ç �! 
: �›

export �³�£ �ç�! 
: �p���¥�!
:�t�!�Q�”�\�q�‹�p�V�‡�b�}

$ export Y=200 �á X �q �M �O �Ê 
² �w �! 
: �t 200 �› �E �Ö �b �”
$ echo $Y �á �‹ �› �€ 	° �` �h �M 	Ô �ù �x �È �! 
: �Ê �w �‘ �O �t �b �”
200

$ Z=300
$ bash �á �  �Ó �é �· �µ �q �` �o bash �› �I �ˆ �b �”
$ echo $Z �á �³ �£ �ç �! 
: �p �K �” Z

�x �  �Ó �é �· �µ �t �¾ �V �' �U �• �s �M �h �Š �? �‹ 
¯ �Ô �^ �• �s �M

$ exit �á �  �Ó �é �· �µ �q �` �o �I �ˆ �` �h bash �› 	4 �ƒ �b �”
$ export Z �á �³ �£ �ç �! 
: �› �^ �l �o �T �’ �� �¥ �! 
: �t �! �Q �” �\ �q �‹ �D �ó
$ bash �á �  �Ó �é �· �µ �q �` �o bash �› �I �ˆ �b �”
$ echo $Z �á Z �› �� �¥ �! 
: �t �` �h �w �p �  �Ó �é �· �µ �t �¾ �V �' �U �• �h
300
$

1.15.3.3 �!
:�w�_	†

�!
:�w�_	†�x���¥�!
:�|�³�£�ç�!
:�ž�t unset �! 
: �Ê �p�æ�M�‡�b�}

$ X=100
$ echo $X
100
$ unset X �á X �q �M �O �Ê 
² �w �³ �£ �ç �! 
: �› �_ 	†
$ echo $X �á X �q �M �O �! 
: �x �_ 	† �^ �• �h �h �Š �? �‹ 
¯ �Ô �^ �• �s �M

$ export Y=200
$ echo $Y
200
$ unset Y �á Y �q �M �O �Ê 
² �w �� �¥ �! 
: �› �_ 	†
$ echo $Y �á Y �q �M �O �! 
: �x �_ 	† �^ �• �h �h �Š �? �‹ 
¯ �Ô �^ �• �s �M

$
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1.15.3.4 
ƒ���^�•�o�M�”�!
:�w�¬�Ý

�³�£�ç�!
:�›�¬�Ý�`�h�M	Ô�ù�x set �¯�Ú�ï�Å�›�|���¥�!
:�›�¬�Ý�`�h�M	Ô�ù�x export �¯�Ú�ï�Å�›

�f�•�g�•�¾
:�s�`�p�Ö�—�`�‡�b�}�³�£�ç�!
:�•���¥�!
:�t�x�K�’�T�a�Š
ƒ���^�•�o�M�”�‹�w�U�K

�“�|�q�O�w���¥�w	Ý�6�•
ƒ���›�-�Ë�`�o�M�‡�b�}

1.15.4 �Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«

�Ã�Ÿ�è�«�Ä�æ�›� �ˆ�b�”�M�O�t�x cd �¯�Ú�ï�Å�w�‘�O�t�Í�µ�›�Ú
€�¦���b�”�M�O�w���t�| �Ã�Ÿ�è

�«�Ä�æ�µ�»�¿�« �›�;�M�”�M�O�U�K�“�‡�b�}�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�x�Ã�Ÿ�è�«�Ä�æ�w�Í�µ�›�™�Ö�•
Œ

	Z�`�w���Ü�p�G�1�`�o�X�•�‡�b�}�\�•�t�‘�“�|���M�Ã�Ÿ�è�«�Ä�æ���w� �ˆ�U�¸�t�æ�Q�‡�b�}

�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�w�°
j
Œ�„�t�x�§�è�ï�Ä�Ã�Ÿ�è�«�Ä�æ�w�Í�µ�U�Ö�l�o�M�‡�b�}�™�Ö�•
Œ	Z

�`�p�G�å�b�”�h�Š�|�Ã�Ÿ�è�«�Ä�æ�›	��“	Z�b�q�V�x�7�™�t�Ö�•�h�Ã�Ÿ�è�«�Ä�æ�Í�µ�U�7	s�t	��“	Z

�^�•�‡�b�}

�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�›
â�^�b�”�¯�Ú�ï�Å�t�x pushd �q popd �U�K�“�‡�b�} pushd �¯�Ú�ï�Å�x�¾


:�t�I�`�h�Ã�Ÿ�è�«�Ä�æ�Í�µ�›�µ�»�¿�«�t�Ö�•�o�|�f�w�Ã�Ÿ�è�«�Ä�æ�t� �ˆ�b�”�¯�Ú�ï�Å�p�b�}

popd �¯�Ú�ï�Å�x�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�w
Œ�„�w�Ã�Ÿ�è�«�Ä�æ�Í�µ�›	��“	Z�`�o�|�Í�w�Ã�Ÿ�è�«�Ä

�æ�t� �ˆ�b�”�Ë�©�p�b�} dirs �¯�Ú�ï�Å�›�;�M�”�q�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�w�q�O�w	Ý�6�›�¬�Ý�p�V

�‡�b�}

�Ž�<�t�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�w�–�M�M�w�«�›�Ô�`�‡�b�}

$ dirs �á �q �O �w �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �w 	Ý �6 �› �¬ �Ý �b �”
~
$ pushd /proc �á /proc �› �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �t �Ö �• �o /proc �t �  �ˆ
/proc ~
$ pushd /var/ log �á /var/ log �› �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �t �Ö �• �o /var/ log �t �  �ˆ
/var/ log /proc ~
$ pushd /usr/bin �á /usr/bin �› �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �t �Ö �• �o /usr/bin �t �  �ˆ
/usr/bin /var/ log /proc ~
$ popd �á �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �w �° 
j 
Œ �„ �w �Ã �Ÿ �è �« �Ä �æ �Í �µ �› 	� �“ 	Z �` �o �  �ˆ
/var/ log /proc ~
$ pwd �á �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �w �° 
j 
Œ �„ �U /var/ log

�t �s �l �h �w �p �§ �è �ï �Ä �Ã �Ÿ �è �« �Ä �æ
/var/ log �y �‹ /var/ log �t �! �˜ �l �h
$ popd �á �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �w �° 
j 
Œ �„ �w �Ã �Ÿ �è �« �Ä �æ �Í �µ �› 	� �“ 	Z �` �o �  �ˆ
/proc ~
$ pwd �á �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �w �° 
j 
Œ �„ �U /proc

�t �s �l �h �w �p �§ �è �ï �Ä �Ã �Ÿ �è �« �Ä �æ �‹ /proc �t �! �˜ �l �h
/proc
$

�‡�h�| �™
: �È �q�b�”�q�Ã�Ÿ�è�«�Ä�æ�µ�»�¿�«�º�w�Ã�Ÿ�è�«�Ä�æ�Í�µ�›
¯�b�\�q�U�p�V�‡�b�}

$ pushd /var/ log
/var/ log /proc ~
$ pushd /usr/bin
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/usr/bin /var/ log /proc ~
$ dirs -p -v �á dirs �¯ �Ú �ï �Å �t -p -v

�q �¦ �Ó �³ �ã �ï �› �I �b �q �_ �• �b �M �� �Ü �p 	Z �— �^ �• �”
0 /usr/bin
1 /var/ log
2 /proc
3 ~

$ cd ~2 �á �Ã �Ÿ �è �« �Ä �æ �µ �» �¿ �« �w �¢ �� �T �’ 
: �Q �o �£ �� 
j �Š �t �  �ˆ
$ pwd
/proc
$ dirs �á cd

�¯ �Ú �ï �Å �p �  �ˆ �` �h �h �Š �§ �è �ï �Ä �Ã �Ÿ �è �« �Ä �æ �w �Í �µ �› �Ô �b 
Œ �„ �Ž �Ž �x �! �˜ �’ �s �M
0 /proc
1 /var/ log
2 /proc
3 ~

$

1.16 �f�w�����;�s�¯�Ú�ï�Å

1.16.1 alias �¯�Ú�ï�Å

�\�w�¯�Ú�ï�Å�›�;�M�”�q�|�‘�X�–�O�¯�Ú�ï�Å�•�¦�Ó�³�ã�ï�t���s�Ê
²�›
Ç�Z�”�\�q�U	Z�R�‡�b�}

alias �
�×
ü�p
Ç�Z�h�M�Ê
²

� = ' �
�¯�Ú�ï�Å�»

�' �p���[�`�‡�b�}

$ ls
dir1 file1 file2
$ alias lls=' ls -l -F'
$ lls
total 245
drwxr -xr -x 2 johotaro ugrad 48 1 25 00:45 dir1
-rw-rw-rw- 1 johotaro ugrad 7377 1 25 00:44 file1
-rw------- 1 johotaro ugrad 239914 1 25 00:44 file2
$

�>�‡�l�h�¦�Ó�³�ã�ï�p�`�T�–�˜�s�M�¯�Ú�ï�Å�•�Ê
²�w�Õ�M�¯�Ú�ï�Å�s�r�› alias �p���Ê�t�b�”�\

�q�p�|�–�M�•�b�X�s�“�‡�b�}�h�i�`�|�»�”�Û�Æ�ç	Í�p
ƒ���`�h�¤� �æ�ž�µ�x�| 1 �S�»�”�Û�Æ�ç�›��

�a�”�q	«�Q�o�`�‡�M�‡�b�}

�‘�“�ô�S�s�U	[�›
��t�m�Z�h�M
��x�|�³�£�ç�q�x�?�T�|�‡�h�| .bashrc �• .zshrc �q�x�r�w�‘�O�s

�Ñ�•� �ç�T�›�¶�•�q�|�»�”�Û�Æ�ç�›�‰�X�h�|�t�\�w�¤� �æ�ž�µ�›�é�”�Å�b�”�‘�O�t�p�V�”�p�`�•

�O�}�\�w�‘�O�t�|�M�X�m�T�w�Î�ï�Ä�›�i�t�|�×
ü�w���¥�›�§�µ�»�Ú� �¶�`�o�M�X�q�|	—�`�c�m	Í�a

�`�o�M�V�‡�b�}�h�q�Q�y�|�×�”�Ü�Ã�Ÿ�è�«�Ä�æ�t�K�” .bashrc �q�M�O�Ñ�•� �ç�t�¯�Ú�ï�Å�›	{�V�C

�Q�o�S�X�q�|�f�w�¯�Ú�ï�Å�x�»�”�Û�Æ�ç�p�¢�Ÿ�ï�Å�¢�›�‰�X�h�|�t�î�æ�^�•�‡�b�|�q�M�l�h�\�q�T

�’�|�×
ü�p���¥�›�§�µ�»�Ú� �¶�b�”�Î�ï�Ä�›�˜�’�•�”�‘�O�t�s�”�p�`�•�O�}
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�Ž�<�t�|�(�b�s alias �w�«�›�Ô�`�‡�b�}

alias ll=' ls -l '
alias lla=' ls -al '
alias lat=' ls -tal '
alias lt=' ls -tl '
alias la='ls -A'
alias l=' ls -CF'
alias u='cd .. '
alias uu='cd ../../ '
alias uuu='cd ../../../ '

1.16.2 nkf �¯�Ú�ï�Å

���È�¯�”�Å�q�~�æ�¯�”�Å�›�!�õ�b�”�¯�Ú�ï�Å�p�b�} Windows �s�r�q
ì�“�t�Ñ�•� �ç�w�•�“�q�“

�›�b�”�q�|�Ì�‘ UNIX �T�’�Ë�l�o�M�l�h�Â�©�µ�Ä�Ñ�•� �ç�U�¡�Š�s�M�\�q�U�K�“�‡�b�}�‡�h�x�×


ü�p�^�l�h Web �Ö�”�´�U���È�=�Z�`�o�`�‡�l�o
Y�`�X
¯�Ô�^�•�s�T�l�h�“�b�”�\�q�U�K�“�‡�b�}

�f�O�M�O�q�V�t�Â�©�µ�Ä�Ñ�•� �ç�w���È�¯�”�Å�~�~�æ�¯�”�Å�›�!�õ�`�o�X�•�”�w�U nkf �¯�Ú�ï�Å

�p�b�}

	{�Ü�x nkf �
�¦�Ó�³�ã�ï

� �
�!�õ
²�Ñ�•� �ç�Ê

� > �
	Z�—
Œ�Ñ�•� �ç�Ê

�

19�£�q�s�“�‡�b�}�¦�Ó�³�ã�ï�x�|	Z�—�`

�h�M���È�¯�”�Å�t�‘�l�o -e�¢�Ô�Š�  EUC�£�| -j�¢ JIS �¯�”�Å�£�| -s�¢�³�Ñ�Ä JIS �¯�”�Å�£�| -w�¢ UTF-8 �£

�w�r�•�T�T�’
¬�|�|�~�æ�¯�”�Å�‹ -Lu (UNIX) �| -Lw (Windows) �| -Lm (Mac OS 9 �Ž
²�w Macintosh)

�w�¤�T�’ 
¬�| �‡�b�}�Ž�<�x�| Windows �p�^
R�` �h�Â�©�µ�Ä�Ñ�• �  �ç�› UTF-8 �t �! �õ�b�” �«

�p�b 20�£�}

$ ls
file1
$ locale
LANG=" ja_JP.UTF -8"
LC_COLLATE=" ja_JP.UTF -8"
LC_CTYPE=" ja_JP.UTF -8"
LC_MESSAGES=" ja_JP.UTF -8"
LC_MONETARY=" ja_JP.UTF -8"
LC_NUMERIC=" ja_JP.UTF -8"
LC_TIME=" ja_JP.UTF -8"
LC_ALL=
$ cat file1
±«�¥ çÁ©¯½e´§Áy©çhã���� ¢ ���� òð] ���� B
u �� A �� v
@ew³µªçãðUèÁA¸Áãê�� éðà©µªÁ½BA ¾¢ªç
u ½Á½çAéN8Î éñ·àA¢¯ �� ¹ñív
@±¾tv¾�� è
u»êµà¨Ox¢±Á½çv

19�£ �\�w���m�w�Ñ�•� �ç�Ê�›�‰�a�t�`�o�`�‡�O�q�f�w�Ñ�•� �ç�U	«�Q�o�`�‡�O�w�p�«�™�`�o�X�i�^�M�}
20�£ �,�Š�T�w� �¶�•�,�Š�T�w� 
¶	B 5 �j�X�‡���• �œ�Ž	{�j 1993 �å�®�w
ø�¯ http://www.aozora.gr.jp/cards/000076/

card50618.html
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@§ð¢Å

$ nkf -w file1 > file2
$ ls
file1 file2
$ cat file2 | fold -78
�\ �w �q �V �™ �T �’ �å �l �T �Z �o �R �h 
Õ 
� �x 
ò �j �w �¤ �t �q �l �o �D
�T �t �� �w �w 	Í �› 
( �M �t �U 
ˆ �• �w �› �l �œ �i �{
�® �K �• �i �z �K �• �i �¯
�y 
Õ 
� �x �¦ �^ �` �s �U �’ �™ �› 	ü �“ �& �l �o �z �c �l �q �™ �• �o �ç �Z
�o �R �” �: �› �‹ �r �T �` �U �l �h �{ �: �x �z �x �K �x �K �t �M �s �U �’
�® �K �s �h �l �h �’ �z �‡ �” �p 
h �å �w �‘ �O �t 
ø �” �œ �p �b �‹ �w �z �å
�M �m �Z �• �` �‡ �d �œ �˜ �¯
�y �: �w �\ �w �t �? �t 
É �x �˜ �™ �t �s �“
�® �f �• �t �` �o �‹ �S 
² �w �— �M �\ �q �l �h �’ �¯
�y �: �x �	 �› �m �M �p
�® �\ �• �p �‹ �° 
\ �R �Ë �i �‹ �œ �p �z �H �T �’ �\ �\ �‡ �p �° �S �‹ �s �‡
�c �t �ç �Z �o �R �h �œ �p �b �T �’ �v �¯
�® �6 �a �x �Š �Ž �‡ �i 	� �M �œ �i �v �¯
�® �S �„ �„ �„ �„ �„ �„ �„ �„ �„ �„ �¯
�® �K �x �x �x �x �x �x �x �x �x �x �¯
�Ë 
� �x �D �« �w �< �› �ä 
é �› 
~ �l �o 
ø �l �h �\ �q �U �Ù �R �t �s �M �*
�| �i �l �h �{
�Ë 
� �x �È �w �\ �q �‹ �h �• �o �z 
` �› �q �o �o 	¸ �M �ù �l �h �{
$

�h�i�`�| fold -78 �x�|
R�¯ 78 ���È
ü�w�q�\�–�p
‚�“�&�b�h�Š�w�¯�Ú�ï�Å�p�b�}

�,�Š�$�t UNIX �p�x�×�ˆ�$�t���È�¯�”�Å�x
Q���`�o�X�•�”�w�p�|
Ó�ˆ�K�‡�“�;�x�Á�M�T�‹�`�•

�‡�d�œ�U�|���w�³�µ�Â�Ü�q�Ñ�•� �ç�w�•�“�q�“�›�b�”	Ô�ù�x�«�™�U
ž�A�p�b�}

1.16.3 xclock�| xcalc �¯�Ú�ï�Å

�f�•�g�•�Ì�- 21�£�|�?�N�p�b�}

21�£ �Ì�‘�°�l�o�M�”�Ì�U�K�”�T�‹�`�•�‡�d�œ�U�f�w�Ì�x���g	��‡�p�È�W�›�S�&�M�`�‡�b�}
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�H 2 	· VSCode

VSCode(Visual Studio Code)�q�x�| Microsoft �þ�U���™�`�o�M�”�¯�”�Å�¤�Ã�Ÿ�»�p�b�}�\�\�p�x�|

Windows �›�;�M�o
†�Ì�`�‡�b�}�¦�Á�;�ó�U�[
Ë�p�|�7�‘�s�¦�Á�  1�£�w�Ñ�•� �ç�t�0� �`�o�M�‡�b�}

2.1 � �ï�µ�Ä�”�ç�w�M�O

�–�O�h�Š�t�‡�c VSCode �›� �ï�µ�Ä�”�ç�`�‡�`�•�O�}�Í�w� �ï�µ�Ä�”�ç�Ö�”�´�¢
$ 2.1�£�T�’�×


ü�U�–�;�`�o�M�”�Í�¹�¯�ï�t�Ö�l�o�M�” OS �w�‹�w�›� �ï�µ�Ä�”�ç�`�‡�b�}


$ 2.1: � �ï�µ�Ä�”�ç�Ö�”�´

� �ï�µ�Ä�”�ç�U�p�V�h�’�|� �ï�µ�Ä�”�å�”�›�I�ˆ�`�‡�b�}�b�”�q�Í�w�h�Ø�U	Z�o�X�”�w�p�|�®�‰

�™�b�”�¯�›
¬�R�`�o�|�®�Í�•�¯�›�«�æ�¿�«�`�‡�b�}

1�£ 1.3 
…�€	°
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$ 2.2: �‰�™�h�Ø

�®�Ã�µ�«�Ä�¿�Ó	Í�t�ž� �¯�ï�›�^
R�b�”�¯�t�å�C�p�½�£�¿�«�›�Ö�•�‡�b�}�¢
$ 2.4�£


$ 2.3: �å�C�»�µ�«�w
¬�R�ƒ
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$ 2.4: �å�C�»�µ�«�w
¬�R�„

�®�Í�•�¯�›�«�æ�¿�«�`�‡�b�}


$ 2.5: �µ�»�”�Ä�Ý�Ç�á�”�Ñ�¥�ç�¼�”�w
*��

� �ï�µ�Ä�”�ç
Œ�w�Ñ�¥�ç�¼�s�t�?�‹�ð�J�U�s�Z�•�y�®� �ï�µ�Ä�”�ç�¯�›�«�æ�¿�«�`�‡�b�}
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$ 2.6: � �ï�µ�Ä�”�ç�w	j
‹�ì�ƒ

� �ï�µ�Ä�”�ç�U	4�˜�”�q�|�×�ˆ�p VSCode�U�I�ˆ�`�‡�b�}


$ 2.7: VSCode�I�ˆ�h�Ø

VSCode �t�x
¯�Ô�t� �›�Ô�Š� �t�b�”�¦�Á�;�ó�U�K�”�w�p�|� �ï�µ�Ä�”�ç�`�‡�b�}�Ž�<�|� �ï�µ

�Ä�”�ç�w	�	q�p�b�}

1.�®�¦�Á�;�ó�¯�w�ž� �¯�ï�›�«�æ�¿�«

2. �(	Í�w�U�g�]�p�® japanese�¯�q�Ö�—

3.�®Japanese Language Pack for Visual Studio Code��̄¢
$ 2.8�£�›� �ï�µ�Ä�”�ç

4. �È�<�t�Ù�¿�Ó�ž�¿�Ó�U	Z�o�X�”�¢
$ 2.9�£�w�p�® Change Language and Restart�¯�›�«�æ�¿�«

5. �×�ˆ�p�6�I�ˆ�^�•�|�I�ˆ�™�x�Ô�Š� �t�s�l�o�M�”�¢
$ 2.10�£
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$ 2.8: Japanese Language Pack�w� �ï�µ�Ä�”�ç�h�Ø


$ 2.9: �t� �!�Ë�q�6�I�ˆ�¬�Ý�w�Ù�¿�Ó�ž�¿�Ó


$ 2.10: �6�I�ˆ�™�w�h�Ø

2.2 VSCode �w�h�Ø


$ 2.11�U VSCode�w�î�M�w�h�Ø�p�b�} VSCode�w�h�Ø�x 5 �m�w�h�Ø�T�’�Ï
R�^�•�o�M�‡�b�}
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$ 2.11: �î�M�w�h�Ø

2.2.1 �ƒ�•�ž�«�Â�Ÿ�Ï�Â�Ÿ�Ì�”

VSCode �p	��A�s�;�ó�›�ž� �¯�ï�T�’
¬�R�`�‡�b�}�¦�Á�;�ó�›�Ö�•�”�q�\�\�t�ž� �¯�ï�U	Z�”�‹

�w�‹�K�“�‡�b�}�\�\�p�x
$ 2.11�t�K�”�‹�w�›	Í�T�’	q
j�t
†�Ì�`�o�M�V�‡�b�}

1. �¤�«�µ�Ó�é�”�å�”

�Ñ�•� �ç�U 2 �m	O�s�l�h�‘�O�s�_�h�è�w�ž� �¯�ï�p�b�} VSCode	Í�p�‰�M�o�M�”�Ñ�¥�ç�¼�~

�Ñ�•� �ç�›�°�a�p
¯�Ô�`�o�X�•�‡�b�}

2. �U�g

�¬���¸�w�‘�O�s�_�h�è�w�ž� �¯�ï�p�b�}�Ñ�•� �ç�º�w�Ú�™�w���È�~���È�»�›�U�g�`�o�X�•

�‡�b�}

3. git

git �w�ž� �¯�ï�p�b�} git �q�È���b�”�\�q�U�p�V�‡�b�} git �t���`�o�\�\�p	Ä�`�X�x�{�M�‡

�d�œ�}

4. �Ã�Ì�¿�¬

�È�²�V�~�¯�t	–�^�s�¬�U�m�M�o�M�”�‘�O�s�ž� �¯�ï�p�b�}�Ã�Ì�¿�¬�›�æ�O�\�q�U�p�V�‡�b�}

5. �¦�Á�;�ó

�Ò�é�¿�«�U�m
Ê�ˆ�K�U�l�o�M�”�‘�O�s�ž� �¯�ï�p�b�} VSCode �w�7�‘�s�¦�Á�;�ó�›�U�g�~�‹

�Ö�b�”�\�q�U�p�V�‡�b�}

6. �ž�§�¢�ï�Ä
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���w�¤�t
��U�M�”�‘�O�s�ž� �¯�ï�p�b�}�ž�§�¢�ï�Ä�w
ƒ���›�¦���p�V�‡�b�}

7. 
ƒ��

�Ã	��w�‘�O�s�ž� �¯�ï�p�b�} VSCode�t���b�”�7�‘�s
ƒ���U�p�V�‡�b�}

2.2.2 �„�•�±� �Å�Ì�”

�ž�«�Â�Ÿ�Ï�Â�Ÿ�Ì�”�p
¬�R�`�o�M�”�ž� �¯�ï�t�‘�l�o
¯�Ô�U�!�˜�“�‡�b�}

ˆ �¤�«�µ�Ó�é�”�å�”

�Ã�Ÿ�è�«�Ä�æ�Ï���U
¯�Ô�^�•�‡�b�}

ˆ �U�g

�U�g�A�L�U
¯�Ô�^�•�‡�b�}

ˆ git

�¯�Û�¿�Ä�`�h�“�Ó�ç�æ�«�¤�µ�Ä�›
ù�l�h�“�b�”�\�q�U�p�V�‡�b�}�»�”�Û�Æ�ç�p�•�”�M�U�¬�î

�p�b�U�|�ó�•�s�M�O�j�x�\�j�’�U�(�b�p�b�}

ˆ �Ã�Ì�¿�¬

�î�æ�Ñ�•� �ç�w	Ä�`�M	Ø�C�›�_�”�\�q�U�p�V�‡�b�}

ˆ �¦�Á�;�ó

�¦�Á�;�ó�w�°�a�›
¯�Ô�`�o�X�•�‡�b�}

2.2.3 �…�•�¤�Ã�Ÿ�»

	Í
æ�t�»�Ò�w�‘�O�s���p�‰�M�o�M�”�Ñ�•� �ç�U
¯�Ô�^�•�‡�b�}�‰�M�o�M�”�Ñ�•� �ç�w�¤
��›
¯�Ô

�`�o�X�•�‡�b�}	{�M�o�K�”�¯�”�Å�›�\�\�p�Ú
€�$	B�p�V�‡�b�}�Ñ�•� �ç�Ê�w�#�t
(�M���U�K�”	Ô

�ù�|�Ñ�•� �ç�w�!�Ë�º�0�U�-���^�•�o�M�s�M�\�q�›�Ô�`�o�M�‡�b�}�-���b�”�w�›�h�•�s�M�‘�O�t�`

�‡�`�•�O�}

2.2.4 �†�•�Í�É�ç

�»�”�Û�Æ�ç�•�Ã�Ì�¿�¬	Ø�C�U
¯�Ô�^�•�‡�b�}

2.2.5 �‡�•�µ�Â�”�»�µ�Ì�”

���È�¯�”�Å�•�t� �s�r�|�Ñ�•� �ç�w�µ�Â�”�»�µ�t���b�”	Ø�C�›
¯�Ô�`�‡�b�}

2.3 �Ñ�•� �ç�w�$	B�M�O

VSCode �p�Ñ�•� �ç�›�$	B�b�”�h�Š�t�x�|�‡�c VSCode 	Í�p�Ñ�¥�ç�¼�›
¬�R�b�”
ž�A�U�K�“�‡

�b�}�±� �Å�Ì�”�p�®�Ñ�¥�ç�¼�”�›�‰�X (Open Folder)�¯�›�«�æ�¿�«�`�o�|�‰�V�h�M�Ú�™�w�Ñ�•� �ç

�›
¬�R�`�‡�b�}�Ñ�¥�ç�¼�U�‰�T�•�h�’�|�±� �Å�Ì�”�t�Ã�Ÿ�è�«�Ä�æ�U
¯�Ô�^�•�‡�b�}
¬�R�`�h�Ñ�¥
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�ç�¼�Ê�w�È���t�K�”�ž� �¯�ï�T�’�Ñ�•� �ç�•�Ñ�¥�ç�¼�›�å�C�b�”�\�q�U�p�V�‡�b�}


$ 2.12: �Ñ�•� �ç�•�Ñ�¥�ç�¼�›�å�C�b�”�ž� �¯�ï


$ 2.13: �Ñ�•� �ç�›�å�C�`�h�7� 

2.3.1 �Ñ�•� �ç�$	B�w�h�Š�w
â�^�¯�Ú�ï�Å

VSCode�x GUI (Graphical User Interface) �±�Ù�”�Ä�U�[
Ë�s�¤�Ã�Ÿ�»�p�b�U�|
â�^�¯�Ú�ï�Å�›�æ

�–�b�”�\�q�t�‘�l�o�Ñ�•� �ç�$	B�w�®�p�U�G
ï�t�²	Í�`�‡�b�}
¯ 2.1 �w
â�^�¯�Ú�ï�Å�x
K
‡
��t�m

�Z�‡�`�•�O�}�\�\�p�x�| Windows 
[�w�¯�Ú�ï�Å�›
†�Ì�`�‡�b (Mac �w	Ô�ù�x �
ctrl

� �p�x�s�X�| �
=p

� �›

�–�;�`�‡�b )�}
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¯ 2.1: �Ñ�•� �ç�$	B�w�h�Š�w
â�^�¯�Ú�ï�Å (Windows 
[ )

�$	B�%�¢�¯�Ð�” / 
~�“	��“ / �_	† / �-���s ) �¯�Ú�ï�Å

�¯�Ú�ï�Å �;�ó

�
ctrl

� + �
c

� �¯�Ð�”

�
ctrl

� + �
x

� 
~�“	��“

�
ctrl

� + �
v

� �Ö�”�µ�Ä

�
ctrl

� + �
shift

� + �
k

� �§�”�¹�ç�U�p�h�l�o�M�”�æ�‡�h�x
¬�R�æ�›�_	†

�
ctrl

� + �
s

� �Ñ�•� �ç�w�-��

� �ˆ�%�¯�Ú�ï�Å

�¯�Ú�ï�Å �;�ó

�
home

� / �
end

� �æ�w
Œ�„/ �¤
Œ�t�§�”�¹�ç�›� �ˆ

�
ctrl

� + �
�à

� / �
�á

� �o� �o�•�p�(�È�t�§�”�¹�ç�›� �ˆ

�
ctrl

� + �
home

� / �
end

� �Ñ�•� �ç
Œ�„ / �¤
Œ�t�§�”�¹�ç�›� �ˆ

�
alt

� + �
�â

� / �
�ã

� 
¬�R�æ�›	Í�<�t� �ˆ

�
alt

� + �
�à

� / �
�á

� 
²�•�í�” / �Í�•
��‰

�‰�X/ ���a�”�%�¯�Ú�ï�Å

�¯�Ú�ï�Å �;�ó

�
ctrl

� + �
w

� �»�Ò�›���a�”

�
ctrl

� + �
shift

� + �
t

� ���a�h�»�Ò�›�6�|�‰�X

�
ctrl

� + �
shift

� + �
w

� VSCode�›���a�”
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2.4 VSCode �p�Ó�é�¬�å�Ü�›�î�æ�b�”�M�O

VSCode�p�^
R�`�h�Ó�é�¬�å�Ü�x�| VSCode�T�’�î�æ�^�d�”�\�q�U�p�V�‡�b�}�\�\�p�x�| 2.3 
…�w

�º�0�t�`�h�U�l�o�^
R�`�h Python �Ó�é�¬�å�Ü�›�î�æ�b�”�M�O�t�m�M�o
†�Ì�`�‡�b�}

�°
j���o�s�M�O�x�|�¤�Ã�Ÿ�»�–�¬�È	Í�t�K�”
$ 2.14 �w�î�æ�Ø�»�ï�›�«�æ�¿�«�b�”�\�q�p�b�}�f

�O�b�”�q�|
$ 2.15 �t�Ô�b�‘�O�t VSCode �w�Í�É�ç�–�¬�t�»�”�Û�Æ�ç�U�‰�V�|�f�\�p�q�O�¤�Ã�Ÿ�»

�–�¬�t
¯�Ô�^�•�o�M�”�Ñ�•� �ç�U Python � �ï�»�Ó�æ�»�”�›�–�l�o�î�æ�^�•�‡�b�}

�\�•�Ž�Ž�w�î�æ�M�O�• Python �Ž�Ž�w�î�æ�M�O�t�m�M�o�x�|�¬�Ü�Å�©�á�Ý�ï�Ä 2�£�›�€	°�`�‡

�`�•�O�}


$ 2.14: �î�æ�Ø�»�ï


$ 2.15: �î�æ�A�L

2.5 �f�w���w�;�ó

2.5.1 �h�Ø
ü�Â

VSCode�p�x�h�Ø�›
ü�Â�` , 
ó
:�Ñ�•� �ç�›�‰�Ì�t�þ�a�~�$	B�b�”�\�q�U�p�V�‡�b . �»�Ò�w�q�\�–

�p�È�«�æ�¿�«�›�b�”�q , �Ž�<�w�h�Ø�U�p�o�V�‡�b .

�\�\�T�’ split �T�’�•�‡�”�‹�w�›�«�æ�¿�«�b�”�q , �f�w�M�²�t�h�Ø�U
ü�Â�^�•�‡�b .

2.5.2 �Ò�è� �«�Ù� �ï�Ä

�Ò�è� �«�Ù� �ï�Ä�x�f�w�æ�p�Ó�é�¬�å�Ü�w�î�æ�›�°�Ì�¤�…�p�V�”�;�ó�p�b . �Ã�Ì�¿�¬�w�M�t�‘�X

�;�M�‡�b .

�<�w�h
þ�p
z�M���U�K�”�æ�t�Ò�è� �«�Ù� �ï�Ä�U
ƒ���^�•�o�M�‡�b . 
ƒ���w�“�M�x , �æ
j�ø�w�(

���t�§�”�¹�ç�›�T�_�b�q
z���U	Z�o�X�”�w�p , �f�\�p�«�æ�¿�«�`�o�X�i�^�M .

2�£ https://code.visualstudio.com/docs/languages/overview
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$ 2.16: �h�Ø
ü�Â�w
¬�R�h�Ø


$ 2.17: �Ò�è� �«�Ù� �ï�Ä
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�H 3 	· LATEX

�Š	·�p�x�|
Ê
[	r�g�¹�Ñ�Ä�¢�£�ž�p�K�” LATEX �t�m�M�o	º�p�`�‡�b�}�\�w	·�w�è�$�x���o�s�è

�Ù�”�Ä�T�’���À�æ���‡�p	{�Z�”�‘�O�s LATEX �w�G�O�›
��t�m�Z�”�\�q�p�b�}

3.1 LATEX �w�“�A

LATEX1�£�x�Š�•�è�Ù�”�Ä�|�æ���›�^
R�b�”�h�Š�w�À�”�ç�p�b�} Microsoft �w Word �• Just System

�w�°� �à�s�r�q�‰�a�‘�O�s�;�M�w�¹�Ñ�Ä�¢�£�ž�p�b�}�7	s�x�è	×�w�ë�”�Ó�é�¹�Ñ�Ä�t
z�‚�|�®�Q�”

�\�q�‹���X�Ø�W�t�ò�a�”�T�‹�`�•�‡�d�œ�U�|�ó�•�o�`�‡�Q�y
‡	×�t���;�s�À�”�ç�p�b�}

LATEX �w�›�Ã�q�`�o�x�«�Q�y�Í�w�‘�O�s�‹�w�U�•�[�’�•�‡�b�}

�Ú�”�«�ž�¿�Ó�t� �p�K�” LATEX �x�Ú�”�«�ž�¿�Ó�t�  2�£�w�°�m�p�b�}�\�w�M�Ü�t�‘�l�o��	{�w�.�K

�›�æ�g�$�t�G	\�p�V�‡�b�}


:�Ü�•
$�›�É�·�t	Z�—�p�V�” MS Word �t�‹
:�Ü�¤�Ã�Ÿ�»�U���O�`�‡�b�U�|�f�•�‘�“�‹�¨�ˆ�t�É

�·�s�|�T�m
¯�q�—�w�ô�M
:�Ü�›	Z�—�p�V�‡�b�}

�Á	ˆ�p�b�;�p�V�” LATEX �S�‘�|�f�w���È�À�”�ç�x�Á	ˆ�p�–�O�\�q�U�p�V�‡�b�}


ó
:�w OS �p�ˆ�^�b�” Windows �• macOS�| Linux �%�s�r�7�‘�s OS �w	Í�p�ˆ�^�`�‡�b�}

�«�Q�y�\�w	��¾�V�‹ LATEX �t�‘�l�o�^
R�^�•�o�M�‡�b�}

3.1.1 TEX �q LATEX

LATEX �›�¶	6�b�”�t�K�h�l�o�|�‰�Ì�t TEX3�£ �q�M�O�t�?�t�m�M�o�‹�¶	6�b�”
ž�A�U�K�“�‡�b�}�\

�w 2 �m�w�™�¯�›
Y�`�X�S�^�Q�o�S�X�\�q�x�|���™ TEX �• LATEX �t�m�M�o�¶	6�`�h�“ Web �s�r�p	Ø

�C�›	B�Š�h�“�b�”�M�t�þ�t�q�m�p�`�•�O�}�s�S�| LATEX �›�b�;�`�o pdf �Ñ�•� �ç�›�^
R�b�”�é�.�$

�s�M�O�x 3.4 
…�T�’
†�Ì�`�‡�b�}�‡�c�x�î�M�t LATEX �›�–�l�o�ˆ�h�M�|�q�M�O�M�x�\�\�T�’	��“
Ê

�œ�p�ˆ�o�X�i�^�M�}

3.1.1.1 TEX �q�x

TEX �q�x Donald Knuth �q�M�O
��U�| 1978�å�t�^
R�`�h�Ó�é�¬�å�Ü�t� �p�b�}�Ó�é�¬�å�Ü�t� �p

�b�T�’�| Java �• C �t� �q�‰�7�t 	r�g�% �q�z�y�•�”�Ó�é�¬�å�Ü�U�K�“�|�¹�”�µ�¯�”�Å�T�’	r�g�%�›

1�£ �®�’�o�~�¯�•�®�’�o�l�X�¯�q
C�;�`�‡�b�}�r�j�’�p
C�;�`�o�‹�Ï�M�‡�d�œ�}�f�w���t�‹�®�•�M�o�l�X�¯�s�r�q
C�;�b
�”�\�q�‹�K�“�‡�b�}

2�£ �»� �Ä�ç�•�_	Z�`�q�M�l�h��	{�w�Ï���q�|�Ñ�¥�ï�Ä�s�r�q�M�l�h�_�h�è�w	Ø�C�›��	{�w�¤�t�’�Š���‰�q�M�O�|��	{�›
�G	\�b�”�M�O�w�°�m�p�b�}

3�£ �®�o�~�¯�‹�`�X�x�®�o�l�X�¯�q
C�;�`�‡�b�}
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�;�M�o�?�’�T�w
R�L
ú�›�˜�‡�b�}
Œ�„�r�w
$ 3.2 �t�K�”�‘�O�t�| TEX �Ñ�•� �ç�¢�¹�”�µ�¯�”�Å�£

�x�| " - pTEX �s�r�w TEX �w	r�g�%�›�;�M�o DVI �Ñ�•� �ç�•�q�!�õ�`�‡�b�}�\�•�x Java �w�¹�”�µ

�¯�”�Å�› javac �q�M�l�h	r�g�%�›�;�M�o�|�î�æ�Ñ�•� �ç�›�˜�”�����q�Å�o�M�‡�b�}

TEX �w	r�g�%�x Knuth �U�^�l�h�‹�w�Ž�Ž�t�‹�h�X�^�œ�K�“�|�Ô�Š�p�x	��t " - pTEX �• " -upTEX

�q�M�O	r�g�%�U�–�˜�•�o�M�‡�b 4�£�}

�m�‡�“ TEX �q�x�k�µ�t�t�O�s�’�y�| Knuth �U�^�l�h�Ó�é�¬�å�Ü�t� �T�K�”�M�x�f�w	r�g�%�›�¦

�b�q�M�O�\�q�t�s�“�‡�b�}

3.1.1.2 LATEX �q�x

TEX �U Knuth �U�^�l�h�Ó�é�¬�å�Ü�t� �•�f�w	r�g�%�›�¦�b�\�q�t�0�`�o�| LATEX �q�x�‹�q�‹�q

�Ó�é�¬�å�Ü�t�  TEX �p	{�T�•�h �Ó�é�¬�å�Ü �w�\�q�p�b�} 1980�å�t Leslie Lamport �q�M�O
��t�‘�l

�o�^�’�•�‡�`�h�}

LATEX �x TEX �›�‘�“�(�b�t�–�Q�”�‘�O�t�b�”�Ó�é�¬�å�Ü�p�| TEX �w
H�„�p�x�\�•�’�› �Ú�«�é

�Í�¿�­�”�´ 5�£�q�z�|�‡�b�} Java �s�r
Z�;�t� �w
H�„�p�x�\�w�‘�O�s�Ó�é�¬�å�Ü�w�\�q�› �å� �Ò�å�æ

�q�z�•�\�q�U�K�“�‡�b�U�|�f�w�����q�Å�o�M�‡�b�}

�\�w TEX �q LATEX �w�����›
$ 3.1 �t�‡�q�Š�‡�`�h 6�£�}

�¹ �” �µ

�Ñ�•� �ç
TEX 	r�g�% DVI �Ñ�•� �ç

LATEX


$ 3.1: TEX 	r�g�%�q�Ú�«�é�Í�¿�­�”�´ LATEX �w����

�‡�c�…�^�œ�x VSCode �s�r�w�Â�©�µ�Ä�¤�Ã�Ÿ�»�›�;�M�o��	{�› LATEX �Ñ�•� �ç�¢�¹�”�µ�Ñ�•� 

�ç�£�•�º�0�›	{�V���ˆ�|�f�•�› " - pTEX �s�r TEX �w	r�g�%�t�I�`�‡�b�} " - pTEX �s�r TEX �w	r�g

�%�x�¯�ï�Ð�á�”�»�w�¤�T�’�×�ˆ�$�t LATEX �›�s�`	Z�`�|�\�•�›�¡�ˆ���œ�p�7	4�$�s��	{�›
\
R�`

�‡�b 7�£�}

�q�O LATEX �x
H�„�¤�p�–�˜�•�”�‘�O�t�s�“�|	—�s�X�q�‹�Ô�Š� �M�t�S�M�o�x���X�w��	{�U LATEX

�›
²���q�`�o�^
R�^�•�”�‘�O�t�s�l�h�w�p�|�M�m�`�T �LATEX� �U �LATEX �Í�¿�­�”�´�›
²���q�`�h

TEX� �q�M�O�™�¯�ù�M�p�;�M�’�•�”�‘�O�t�s�“�‡�`�h�}�p�b�U�k�µ�t�t�Q�y LATEX �x TEX �p�î
÷�^

�•�h�Ó�é�¬�å�Ü�p�b�}

4�£ ���Ê�s	r�g�%�t�m�M�o�x
$ 3.9 �t�‡�q�Š�o�K�“�‡�b�}
5�£ �K�”�M�x � �Ú�«�é � �• � �Í�¿�­�”�´ � �q	²�t�b�”�\�q�‹�K�“�‡�b�}
6�£ 
Y�¬�t�t�Q�y�|�²�h�j�U�è	× LATEX �›�;�M�”�M�x LATEX �Í�¿�­�”�´�› TEX 	r�g�%�t�‘�l�o�°�S�¯�ï�Í� �ç�`�o�˜�’

�•�h �Ñ�¥�”�Ú�¿�Ä�Ñ�•� �ç �›�;�M�‡�b�}
7�£ �m�« 6�£�t�K�”�‘�O�t�|
Y�¬�t�x LATEX �Í�¿�­�”�´�›�¯�ï�Í� �ç�`�o�˜�’�•�”�Ñ�¥�”�Ú�¿�Ä�Ñ�•� �ç�›�¡�ˆ���‰�\�q

�t�s�“�‡�b�}�‡�h LATEX �›�¡�ˆ���‡�c�t TEX 	r�g�%�›�–�O�\�q�‹�p�V�‡�b�U�|�\�w	·�p�x�r
†�`�‡�d�œ�}
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�‡�h�|�\�•�t
P�l�o�| �T EX� �q�M�O�t�?�U �LATEX �›�–�l�o�M�s�M	m
.�s TEX� �q�M�O�™�¯�t�r

	
�^�•�”�\�q�U�K�“�‡�b 8�£�}�h�i�|�…�^�œ�U�Ú�«�é�Í�¿�­�”�´�q�`�o�w LATEX �›�é�J�t�b�”�\�q�x

	—�s�M�p�`�•�O�T�’�|�\�w	·�p�x LATEX �q�M�O�t�?�›�| �LATEX �Í�¿�­�”�´�›
²���q�`�h TEX� �q�M

�O�™�¯�p�;�M�‡�b�}

LaTeX2.09 �q LaTeX2e LATEX �U TEX �p�î
÷�^�•�h�Ú�«�é�Í�¿�­�”�´�¢�Ó�é�¬�å�Ü�£�p�K�”�q

�M�O�\�q�›
²
…�p�x	\�‚�‡�`�h�}�Ó�é�¬�å�Ü�x �Windows 10� �• �macOS 10.14 Mojave� �q�M�l�h

OS �w�‘�O�t�Ì�”�´�ã�ï�›�Ë�j�‡�b�} LATEX �‹�‰�7�t�Ì�”�´�ã�ï�U�K�“�|�q�O�x LATEX 2" �q�M�O

�Ì�”�´�ã�ï�w LATEX �U�–�˜�•�o�M�‡�b�}

LATEX 2" �U�J	Ô�`�h�w�x 1993�å�p���X�w�Ì���U�&�a�`�o�M�”�w�p�|�q�O LATEX �q�M�l�h	Ô�ù�x

LATEX 2" �w�\�q�›�¦�`�‡�b�}�\�w LATEX 2" �‘�“
²�w LATEX �w�\�q�› �LATEX2.09� �q�à���`�‡�b�}

3.1.2 " - pTEX �q dvipdfmx

TEX �Ñ�•� �ç�T�’�7	4�$�s PDF �Ñ�•� �ç�›�˜�”�h�Š�t�x�|
$ 3.2 �p�Ô�`�h�‘�O�t�Í�w 2 �m�w�Ó

�é�¬�å�Ü�›�;�M�”
ž�A�U�K�“�‡�b�}

" - pTEX LATEX �Ñ�•� �ç�› DVI �Ñ�•� �ç�•�¯�ï�Í� �ç�b�”�Ó�é�¬�å�Ü

dvipdfmx DVI �Ñ�•� �ç�› PDF �Ñ�•� �ç�•�¯�ï�Í� �ç�b�”�Ó�é�¬�å�Ü

3.1.2.1 " - pTEX

Knuth �U�^�l�h TEX �›�~���`�o�|�Ô�Š� �•	N	{�V�U�p�V�”�‘�O�t�`�h pTEX �q�|�^�’�t NTS

team �t�‘�l�o�¦�Á�^�•�h " -TEX �›�Ú�”�´�`�h	r�g�%�U " - pTEX �q�s�“�‡�b�} Unicode�t�0� �`�o

�M�s�M9�£�q�M�O�=�:�x�K�“�‡�b�U�| Web �w�¿�‰�• LATEX �t���b�”�Ô�Š� 	{
v�w���X�U " - pTEX �›


²���q�`�o�M�”�\�q�U���M�w�p�|�Š	·�p�x " - pTEX �›�>�;�`�‡�b�}

	Ø�C�J�¶�¨�w�-�‰�;���¥�t�o " - pTEX �›�;�M�”	Ô�ù�x�| Ubuntu �w�»�”�Û�Æ�ç�t�o platex �q�M

�O�¯�Ú�ï�Å�›�î�æ�`�‡�b 10�£�}�b�”�q�Í�w�‘�O�s
¯�Ô�U�˜�’�•�”�x�c�p�b�}

$ platex
This is e-pTeX , Version 3.1415926-p3.4-110825-2.6 (utf8.euc) (TeX Live 2013)

restricted \write18 enabled.
**

�\�w�¯�Ú�ï�Å�t�‘�l�o�| " - pTEX�¢ e-pTeX�£�U�I�ˆ�`�‡�b�}�I�ˆ�U�¬�Ý�p�V�h�’�| �
ctrl + c

� �p�{

�q�‡�c " - pTEX �›	4�ƒ�`�‡�b�}

�‹�` pTeX�q�M�O
¯�Ô�U	Z�h	Ô�ù�|�f�•�x " - pTEX �p�x�s�X pTEX �q�M�O���w	r�g�%�p�b�}�ª�’

8�£ �\�w�ð�J�›�r�>�b�”�h�Š�t�| LATEX �s�r�›�;�M�o�M�s�M	m
.�s TEX �w�\�q�› �plain T EX� �q�z�|�|	r�g�%�w�é�J�q
�à���`�‡�b�}

9�£ ���È�¯�”�Å�U UTF-8 �w�Ñ�•� �ç�›�{�O�\�q�x�p�V�‡�b�U�|�\�•�x�º
æ�p nkf �s�r�›�;�M�o�°�t EUC �s�r�w���È
�¯�”�Å�•�!�õ�`�o�M�”�i�Z�p�b�}

10�£ 	Ø�C�J�¶�¨�w�-�‰�;�t� �ï�µ�Ä�”�ç�^�•�h���w OS �•�|�G�F�Û�-�‰�;�t�x TEX Live �U� �ï�µ�Ä�”�ç�^�•�o�M�‡�d
�œ�w�p�|	Ø�C�J�¶�¨�w�-�‰�;�›�;�M�”	Ô�ù�t�x Ubuntu �›�–�O�w�U�‘�M�p�`�•�O�}
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�X�–�;�`�o�M�”�¯�ï�Ð�á�”�»�t� �ï�µ�Ä�”�ç�^�•�h LATEX �w���¥�U�y�M�w�i�q�¥�˜�•�‡�b�} 3.24.1


…�›�€�ß�b�”�s�r�`�o�7	ý�w LATEX ���¥�•�ž�¿�Ó�Ã�”�Ä�`�‡�`�•�O�}

3.1.2.2 dvipdfmx

dvipdfmx �x DVI �Ñ�•� �ç�› PDF �Ñ�•� �ç�•�¯�ï�Í� �ç�b�”�Ó�é�¬�å�Ü�p�b�}�T�m�o�x dvipdfm

�q�M�O�Ó�é�¬�å�Ü�U�–�˜�•�o�M�‡�`�h�U�|�f�•�›�~���`�o�q�O�x dvipdfmx �U TEX Live �t	)�å�^

�•�o�M�‡�b�}

�q�O�x�Í�¿�­�”�´�w
ì
Q�q�M�O�
�:�T�’ dvipdfm �w�–�;�x
‡
*	‘�p�b�`�| TEX Live �t�‹�‰���^

�•�o�M�‡�d�œ 11�£�}

3.2 LATEX �t�‘�”��	{
\
R�w�v�•

LATEX �x�™	\�b�” LATEX �Ñ�•� �ç�q�M�O�Â�©�µ�Ä�Õ�”�µ�w�Ñ�•� �ç�T�’�| DVI �Ñ�•� �ç�q�M�O��

�Ü�w�Ñ�•� �ç�›�&�o�| PDF �Ñ�•� �ç�s�r�w�7	4�$�s��	{�•�!�õ�^�•�‡�b�}�\�•�x�Í�w
$ 3.2 �w�‘�O

�t�s�“�‡�b�}

LATEX

�Ñ�•� �ç
DVI �Ñ�•� �ç

" - pTEX

PDF �Ñ�•

� �ç

PS �Ñ�•� �ç

dvipdfmx

dvips ps2pdf


$ 3.2: LATEX �Ñ�•� �ç�T�’�7	4�$�s��	{
\
R�w�v�•

	H�l�o�| LATEX �Ñ�•� �ç�w�º�0�$	B�x VSCode�¢�H 2 	·�€	°�£�s�r�q�M�l�h�Â�©�µ�Ä�¤�Ã�Ÿ�»�p

�æ�M�|�f�•�› " - pTEX12�£�s�r�w�Ó�é�¬�å�Ü�›�;�M�o�|�™	\�b�” DVI �Ñ�•� �ç�•�!�õ�`�|�^�’�t�f

�•�› dvipdfmx �q�M�l�h�Ó�é�¬�å�Ü�t�o PDF �•�q�!�õ�b�”�\�q�p�|�7	4�$�s PDF �Ñ�•� �ç�w��	{

�U�˜�’�•�‡�b�}

�\�w�!�õ�w�\�q�› �¯�ï�Í� �ç �q�z�|�‡�b�}�m�‡�“ LATEX �w�¹�”�µ�Ñ�•� �ç�›�¯�ï�Í� �ç�b�”�\

�q�p DVI �Ñ�•� �ç�U�˜�’�•�|�^�’�t DVI �Ñ�•� �ç�›�¯�ï�Í� �ç�b�”�\�q�p PDF �Ñ�•� �ç�s�r�U

�˜�’�•�‡�b�}

�‡�c�x�¤	��Ñ�•� �ç���Ü�t�m�M�o
†�Ì�`�‡�b�}

11�£ dvipdfm �¯�Ú�ï�Å�›�î�æ�b�”�q dvipdfmx �U�“�õ�Þ�”�Å�p�I�ˆ�`�‡�b�}
12�£ �\�•�x�®�M�”�}�”�o�l�X�¯�‹�`�X�x�®�M�”�}�”�o�~�¯�q
C�;�`�‡�b�}
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3.3 LATEX �t���È�b�”�Ñ�•� �ç�w���Ü


²
…�p�x �LATEX �Ñ�•� �ç � �• �DVI �Ñ�•� �ç � �q�M�l�h�	�V�ó�•�s�M�Ñ�•� �ç���Ü�›�&�o�7	4�$

�s��	{�t�s�”�q�M�O
†�Ì�›�`�‡�`�h�}�\�w
…�p�x LATEX �t���È�b�”�Ñ�•� �ç���Ü�›�»�•�`�o�r
†

�`�‡�b�}

LATEX �Ñ�•� �ç

��	{�w�i�q�s�”�Â�©�µ�Ä�Ñ�•� �ç�p�b�}�\�•�t��	{�• LATEX �w�Ë�©�›	{�V���ˆ�‡�b�}	Ä�`�M

���O�s�r�x�™	\�`�‡�b�}

DVI �Ñ�•� �ç

DVI �Ñ�•� �ç�w DVI �q�x � D evice-I ndependent� �w�\�q�p�|��	{�w�è� �ž�¢�Ä�U
¯�Ô�Ã�Ì� �µ

�t
¶�X�‘���`�s�M���w�Ì� �Æ�æ�Ã�”�»�p�b�} LATEX �Ñ�•� �ç�›�¯�ï�Í� �ç�b�”�\�q�p
\
R�^�•

�‡�b�}�\�w DVI �Ñ�•� �ç�›�Ú
€�þ�a�~�$	B�b�”�q�M�O�\�q�x�K�‡�“�s�X�|���w�Ñ�•� �ç�•�!

�õ�b�”�h�Š�w�¤���Ñ�•� �ç�q�M�O�þ�Â�U�°
`�$�p�b�}

3.4 Hello LATEX!

�¹�”�µ�¯�”�Å 3.1 �q�‰�a�º�0�w�Â�©�µ�Ä�Ñ�•� �ç�› test.tex �w�Ê
²�p�^
R�`�o�X�i�^�M�}	Ä�I

�t�m�M�o�x�™	\�`�‡�b�w�p�|���x�q�“�K�Q�c�Á�¹�`�o�8�ø�`�o�X�i�^�M�}

Listing 3.1: Hello LATEX!

1 \ documentclass [a4j, dvipdfmx]{ jsarticle}
2

3 \ begin {document}
4

5 % �\ �w �æ�x �¯ �Ý �ï �Ä �p �b �}
6 % 
¯ �Ô �t �è �¹ �› �) �Q �‡ �d �œ�}
7 \ section {Hello \ LaTeX!}
8 \ LaTeX �w �� 	{ �x �Í �w �Ó �é �¬ �å �Ü �p �¯ �ï �Í �  �ç �` �‡ �b �}
9

10 \ begin { itemize}
11 \ item platex
12 \ item dvipdfmx
13 \ end{ itemize}
14

15 \ subsection { �¯ �ï �Í �  �ç }
16 �Ž �< �w �‘ �O �t �» �” �Û �Æ �ç �p �¯ �ï �Í �  �ç �` �‡ �b �}
17

18 \ begin {verbatim}
19 platex -kanji=utf8 test. tex
20 dvipdfmx test.dvi
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21 \ end{verbatim}
22

23 \ end{document}

�\�w test.tex �t�0�`�o�Ž�<�w�‘�O�t�¯�ï�Í� �ç�›�æ�M�‡�b 13�£�}

$ platex -kanji=utf8 test. tex
$ dvipdfmx test
$

�\�w�¯�Ú�ï�Å�t�‘�“�| LATEX �Ñ�•� �ç 3.1 �› " - pTEX �q dvipdfmx �p�¯�ï�Í� �ç�`�h�A�L�|�7�‘

�s�Ñ�•� �ç�q�ž�t test.pdf �q�M�O PDF �Ñ�•� �ç�U
\
R�^�•�|�f�•�x
$ 3.3 �w�‘�O�t�s�“�‡�b�}

1 Hello LATEX!

LATEX �w��	{�x�Í�w�Ó�é�¬�å�Ü�p�¯�ï�Í� �ç�`�‡�b�}

ˆ platex

ˆ dvipdfmx

1.1 �¯�ï�Í� �ç

�Ž�<�w�‘�O�t�»�”�Û�Æ�ç�p�¯�ï�Í� �ç�`�‡�b�}

platex -kanji=utf8 test.tex

dvipdfmx test.dvi


$ 3.3: test.pdf

LATEX �p��	{�›�^�”�7	s�w�°�2�›�•�ˆ	Z�`�‡�`�h�}�‹�`�¯�ï�Í� �ç�U	Í	��X�M�T�s�M	Ô�ù�x�Í�w


…�›�€�ß�t�`�o�X�i�^�M�}

3.4.1 �¯�ï�Í� �ç�t�æ

�`�h�q�V

Java �w	r�g�%�¢ javac �£�•���O�$�t�¡�l�h�Ó�é�¬�å�Ü�›�I�`�h�q�V�w�‘�O�t�|�¤�å�”�U
C
\�`�o

�¯�ï�Í� �ç�t�æ

�b�”�\�q�U�K�“�‡�b�}�«�Q�y�|�Í�w�‘�O�s	Ý�6�p TEX �U�­�l�o�`�‡�O�\�q�U�K

�“�‡�b�}

! Undefined control sequence.
l .362 \LATEX

?

13�£ �\�w�¦�Ó�³�ã�ï -kanji=utf8 �x LATEX �Ñ�•� �ç�w���È�¯�”�Å�›�¦���`�o�M�‡�b�}�Ñ�•� �ç�w���È�¯�”�Å�U EUC-JP
�w	Ô�ù�x euc�| Shift-JIS �w	Ô�ù�x sjis �q�¦���`�‡�b�}
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�\�w�‘�O�s	Ý�6�t�s�l�h	Ô�ù�x�|�{�q�‡�c �
x

� �q�Ö�—�`�o�T�’ � ��¢ return �£�©�”�p TEX �›	4�ƒ

�`�‡�b�}

! Undefined control sequence.
l .362 \LATEX

? x

TEX �w�¤�å�”�x ! �T�’�•�‡�“�‡�b�}�p�b�w�p�\�w	Ô�ù�x ! Undefined control sequence. �U�¤

�å�”�q�M�O�\�q�t�s�“�‡�b�}�‡�h�Í�w�æ�t�K�” l.362 \LATEX �q�x�| �362 �æ�è�w \LATEX�w
Ç�Ù�p�¤

�å�”�U
C
\�`�h � �q�M�O�\�q�›�Ô�`�o�M�‡�b�}

LATEX �w�¤�å�”�¯�”�Å�x�h�X�^�œ�K�“�‡�b�}�‹�`�…�^�œ�U�¤�å�”�q
ú�ð�`�o�`�‡�l�h	Ô�ù�x TEX

Wiki 14�£�t�¤�å�”�Ý�¿�·�”�´�w�™�¯�U���X�‡�q�Š�’�•�o�M�‡�b�w�p�|�\�j�’�›�€�ß�t���§�M�›	.
Y

�b�”�q�‘�M�p�`�•�O�}

3.5 LATEX �w�¯�Ú�ï�Å�q���¥


²
…�p�x�±�ï�Ó�ç�›�,�t LATEX �Ñ�•� �ç�›�î�M�t�¯�ï�Í� �ç�`�o PDF �Ñ�•� �ç�›�^
R�`�‡�`

�h�}�Š
…�p�x�î�M�t LATEX �Ñ�•� �ç�›�G	\�b�”�h�Š�w�G�O�›	º�p�`�‡�b�}

3.5.1 �¯�Ú�ï�Å

�¹�”�µ�¯�”�Å 3.1 �t�x �
\

��¢�Ì�¿�«�µ�å�¿�³�á�£�T�’�•�‡�”�|�«�Q�y \ documentclass �• \section

�q�M�l�h�‹�w�U�K�“�‡�b�}�\�•�’�w�\�q�› LATEX �p�x�Í�w�‘�O�t�t�M�‡�b�}

ˆ �¯�Ú�ï�Å

ˆ �Ú�«�é

ˆ �¯�ï�Ä�é�”�ç�³�”�«�¤�ï�µ�¢ Control Sequence, CS�£

ˆ
�d�M


M
�W�•

�š
�m�n�“

�ò

�\�w�O�j�r�•�›�–�l�o�‹���§�M�p�x�K�“�‡�d�œ�}�\�w	·�p�x �
\

� �T�’�•�‡�”�‹�w�›�| �¯�Ú�ï�Å �q

�M�O�;� �p�w�°�`�‡�b�}

�\�w�¯�Ú�ï�Å�q�x TEX 	r�g�%�•
Ê
[�t���b�”�¦�Ô�›�)�Q�”�Ë�©�w�\�q�p�b�}�¯�Ú�ï�Å�w�™�¯�›

�g�r�b�”�\�q�t�‘�“�| LATEX �p�É�·�s��	{�›�^�”�\�q�U�p�V�”�‘�O�t�s�“�‡�b�}

3.5.1.1 �›	����È

LATEX �p�x�°
æ�w ASCII ���È�› �›	����È �q�`�o�{�M�‡�b�}�f�•�’�w���È�›�<�t�Ô�`�‡�b�}

14�£ https://texwiki.texjp.org
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�›	����È�w�°�a

# $ % & _ { } \^~

�\�•�’�w�›	����È�x�|�f�w�‡�‡	{�M�o�‹
¯�Ô�^�•�c�|�Ë�©�q�`�o�r	
�^�•�‡�b�}�h�i�`�|�\�•�’

�q�‰�a���›�`�o�M�”
¶�¯�w���È�x�|�›	����È�q�`�o�x�{�˜�•�‡�d�œ�}�›	����È�›��	·�t�Ö�•�h�M	Ô

�ù�x�|
¯ 3.1 �t�Ô�b�M�O�p�¤�µ�­�”�Ó�b�”
ž�A�U�K�“�‡�b�}


¯ 3.1: �›	����È�w�¤�µ�­�”�Ó

���È �¯�Ú�ï�Å ���È �¯�Ú�ï�Å ���È �¯�Ú�ï�Å
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20�£ �§�Ð�b�”�M�t�x \ texttt �¯�Ú�ï�Å�‘�“�‹�| \ emph�¯�Ú�ï�Å�w�M�U�Ú�ò�$�p�T�m�è���t�‹�–�Q�‡�b�}
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²�t�‹	\�‚�‡�`�h�U \ textbf �w���;�x�|�Ö�”�´�t���È�U�g�l�o�M�”�¹	Å�›�)�Q�”�w�p�–�;�x�„�r

�„�r�t�`�‡�`�•�O�}

3.10.2 ���È�±� �¶

���È�±� �¶�›�!�Ë�b�”�M�x�Í�w�¯�Ú�ï�Å�›�–�M�‡�b�}


¯ 3.5: ���È�±� �¶�›�!�Ë�b�”�¯�Ú�ï�Å

�¯�Ú�ï�Å �A�L

\ tiny tiny

\ scriptsize scriptsize

\ footnotesize footnotesize

\ small small

\ normalsize normalsize

\ large large

\ Large Large
\ LARGE LARGE
\ huge huge

�«�™�b�”�‚�V�x�|�\�•�’�w�¯�Ú�ï�Å�x�¾
:�›	��l�o�f�w���È�»�w�G�V�^�›�!�Ë�b�”�q�M�O�˜�Z�p

�x�s�M�\�q�p�b�}�«�Q�y�| \ large {large text} �q�b�”�w�x�¡�“�p�b�}�\�•�’�w�¯�Ú�ï�Å�x �¬�ç�”

�Ó�q�M�O�| { �q } �p�“�œ�i
æ
ü�•���¥�w�¤
¶�.�t�^�;�`�‡�b�}�m�‡�“�| {\ large large text} �s�r

�q�b�”�w�U
Y�`�M�–�M�M�p�b�}

�h�i�|�\�•�’�w�¯�Ú�ï�Å�›�;�M�o�†�›�t���È�w�G�V�^�›�!�Ë�b�”�‚�V�p�x�K�“�‡�d�œ�}���X�w	Ô

�ù�x�_	Z�`�¢ 3.9 
…�£�w�¯�Ú�ï�Å�s�r�t�‘�l�o�&
~�s���È�±� �¶�t�s�“�‡�b�}�Š���w���È�±� �¶�›

�Á�‹�t�!�Ë�b�”�q�|�Š���w�ô�^�U�¤�æ�p�Ÿ�s�l�o�`�‡�l�o�_�h�è�w�¹	Å�U�‘�X�K�“�‡�d�œ�}���È�±

� �¶�w�!�Ë�x�«�Q�y
¯�¢ 3.14
…�£�w�¤�s�r�|�Š���p�x�s�M
æ
ü�t�m�M�o�æ�O�w�U�‘�M�p�`�•�O�}

3.11 �~�æ�~�~�Ö�”�´

LATEX �t�S�M�o�x�h�i�~�æ�`�h�i�Z�p�x�~�æ�^�•�‡�d�œ�}�\�•�x�~�æ�•�~�Ö�”�´�q�M�l�h�\�q�x

TEX �w	r�g�%�s�r�U�&
~�q
Q�…�`�h	Ô	t�p�æ�˜�•�”�h�Š�| LATEX �w�¹�”�µ�¯�”�Å�›�$	B�b�”�²�h�j

�U�>�t�b�”�\�q�p�x�s�M�q�M�O�ß�Q�t�‘�“�‡�b�}

�Í�w�«�›�_�o�X�i�^�M�}

1 �¹ �” �µ �¯ �” �Å �p �x �| �\ �w �Ú �™ �t �~ �æ �b �” �‹ �w �w �|
2 �~ �æ �^ �• �‡ �d �œ�}

�A�L�x�Í�w�‘�O�t�s�“�‡�b�}
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�¹�”�µ�¯�”�Å�p�x�|�\�w�Ú�™�t�~�æ�b�”�‹�w�w�|�~�æ�^�•�‡�d�œ�}

�°�_�Ú�ò�q�x�Ÿ�s�“
Æ�×���t�¥�O�T�‹�`�•�s�M�p�b�U�|�\�•�t�‘�“�| 1 �m�w�ˆ�X�U
‡	×�t�Õ�X

�s�l�o�`�‡�l�h�q�`�o�‹�|�¹�”�µ�¯�”�Å�p�x
ó
:�w�æ�t
ü�Z�o�G	\�p�V�‡�b�}	H�l�o�|�Â�©�µ�Ä�¤

�Ã�Ÿ�»�›�#�t�µ�«�é�”�ç�b�”
ž�A�U�s�X�s�“�‘�“�w�&�s�$	B�U�p�V�‡�b�}

�h�i TEX �w	r�g�%�t�‘�”�~�æ�•�~�Ö�”�´�w
Q�…�U
ž�c�`�‹�&
~�q�x�v�“�‡�d�œ�}�­�‰�›�˜�c�|

�$	B	��U�~�æ�•�~�Ö�”�´�›�æ�˜�s�Z�•�y�s�’�s�M�Á�Ø�U�K�”�w�p�|�\�\�p�x�~�æ�•�~�Ö�”�´�w�M�O

�›
†�Ì�`�‡�b�}

3.11.1 �~�æ

�~�æ�b�”�h�Š�t�x�r�O�`�h�’�M�M�T�q�t�O�q \\ �›�–�M�‡�b�}

1 �\ �w �Ú �™ �t �~ �æ �b �” �} \\
2 �~ �æ �^ �• �‡ �b �}

�A�L�x�Í�w�‘�O�t�s�“�‡�b�}

�\�w�Ú�™�t�~�æ�b�”�}

�~�æ�^�•�‡�b�}

�\�w�‘�O�t�~�æ�^�•�‡�b�U�|�\�w�M�O�x
Œ�t�‹
†�Ì�`�h�q�S�“�­�‰�›�˜�Q�s�M	Ô�ù�t�w�ˆ�–�O�‚

�V�p�b�}
Ó�ˆ�w�~�æ�t�m�M�o�x TEX �w	r�g�%�t�Ú�d�”�‚�V�p�b�}

3.11.2 �~�Ö�”�´

�Í�t�~�Ö�”�´�w�M�O�›	º�p�`�‡�b�}�~�Ö�”�´�x \ newpage�¯�Ú�ï�Å�• \ clearpage �¯�Ú�ï�Å�p�æ�O�\

�q�U�p�V�‡�b�}�\�w 2 �m�w�¯�Ú�ï�Å�x�Ë�ˆ
Ê�s�r�ˆ
Ê�w�¤�p�;�M�’�•�h	Ô�ù�w�•�ˆ�U�Ÿ�s�“�‡�b�}

\ newpage

�Í�w�ˆ�U�K�”	Ô�ù�x�Í�w�ˆ�•�æ�V�|�s�M	Ô�ù�x�~�Ö�”�´�›�æ�M�‡�b

\ clearpage

�ˆ
Ê�t���˜�’�c�~�Ö�”�´�›�æ�M�‡�b

�\�\�p�x�î�æ�«�›�Ô�`�‡�d�œ�w�p�¤�×�p�•�l�o�ˆ�o�X�i�^�M�}

3.12 �U	Ú	{�V

�U	Ú	{�V�w�M�O�›	º�p�`�‡�b�} LATEX �w�U	Ú	{�V�x 3 �m�w	��¨�U�K�“�‡�b�}
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3.12.1 	q	‚�s�`�U	Ú	{�V

itemize ���¥�x 	q	‚�s�` �w�U	Ú	{�V�›�^�“�‡�b�}

1 \ begin { itemize}
2 \ item �Á
3 \ item �Ñ �å �  �Í �ï
4 \ end{ itemize}

�A�L�x�Í�w�‘�O�t�s�“�‡�b�}

ˆ �Á

ˆ �Ñ�å� �Í�ï

3.12.2 	q	‚�K�“�U	Ú	{�V

enumerate ���¥�x 	q	‚�K�“ �w�U	Ú	{�V�q�s�“�‡�b�}

1 \ begin {enumerate}
2 \ item �Ñ �å �  �Í �ï �t �	 �› 
Ñ �X
3 \ item �[ �› �Ö �• �”
4 \ end{enumerate}

�A�L�x�Í�w�‘�O�t�s�“�‡�b�}

1. �Ñ�å� �Í�ï�t�	�›
Ñ�X

2. �[�›�Ö�•�”

3.12.3 ���[�æ�µ�Ä

���[�æ�µ�Ä�q�x�o� �q�f�w�™�¯�›�»�•�b�”�M�t�;�M�‡�b�} LATEX �p�x description ���¥�›�;�M

�o�Í�w�‘�O�t	{�V�‡�b�}

1 \ begin {description}
2 \ item [ �m �X �y ]
3 �œ �þ �G �¶ �U �K �“ �‡ �b �}
4

5 \ item [ �T �Ü ]
6 �m �X �y �� �M �G �¶ �U �K �“ �‡ �b �}
7 \ end{description}

�\�w�‘�O�t�s�“�‡�b�}

�m�X�y �œ�þ�G�¶�U�K�“�‡�b�}

�T�Ü �m�X�y���M�G�¶�U�K�“�‡�b�}
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3.13 
$

�\�•�‡�p�x���È�»�›�{�O�G	\�t�m�M�o	º�p�`�o�V�‡�`�h�U�|�Š
…�p�x�è�Ù�”�Ä�p�x
ž
"�w�h
þ�w

	��“�{�M�M�O�›	º�p�`�‡�b�}

3.13.1 graphicx �Í�¿�­�”�´

�h 
þ �› 
à �Ö �b �” �t �K �h �“�| \ documentclass �¯ �Ú �ï �Å �q \begin{document} �w �� 21�£�t

\ usepackage[dvipdfmx]{graphicx} �q �G 	\ �`�| graphicx �Í �¿ �­ �” �´ 22�£�› �¡ �ˆ �� �œ �p �M �‡ �b�}

graphicx �Í�¿�­�”�´�x�h
þ�› LATEX �p�–�O�h�Š�t
ž�A�s�Í�¿�­�”�´�p�b�}�\�w�Í�¿�­�”�´�x�h
þ

�w���t�‹�|
$���s�r�t���b�”�7�‘�s�;�ó�›���™�`�‡�b�U�Š	·�p�x�r
†�`�‡�d�œ�}	Ä�I�›�Œ�“�h�M�M

�x�m�« 22�£�w URL �›�€	°�`�o�X�i�^�M�}

�\�w graphicx �Í�¿�­�”�´�t�‘�l�o�|�h
þ�›
¯�Ô�b�”�h�Š�w \ includegraphics �¯�Ú�ï�Å�U�–�Q�”

�‘�O�t�s�“�‡�b�}

3.13.2 �h
þ�w
¯�Ô

\ includegraphics �¯�Ú�ï�Å�›�;�M�h�«�›�Ž�<�w�¹�”�µ�¯�”�Å 3.4 �t�Ô�`�‡�b�}

Listing 3.4: �h
þ�w
à�Ö

1 \ documentclass [a4j, dvipdfmx]{ jsarticle}
2 \ usepackage[dvipdfmx]{graphicx}
3 \ usepackage{float}
4

5 \ begin {document}
6

7 \ begin {figure}[H]
8 \ centering
9 \ includegraphics [width=5cm]{example -image -a.pdf}

10 \ caption { �h 
þ �w 
à �Ö }
11 \ label {fig: testpicture}
12 \ end{figure}
13

14 \ end{document}

�î�æ�A�L�x
$ 3.6 �w�‘�O�t�s�“�‡�b�}

21�£ �\�w�\�q�› �Ó�æ�ž�ï�Ò�ç �q�M�M�‡�b�}
22�£ http://ctan.org/pkg/graphicx
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$ 3.6: �h
þ�w
à�Ö

3.13.2.1 float �Í�¿�­�”�´

�‡�c 3 �æ�è�t�o�| float �Í�¿�­�”�´�›�¡�ˆ���œ�p�M�‡�b�}�\�w�Í�¿�­�”�´�x�h
þ�›
��”�›�Ú�ò�$

�t�b�”�‹�w�p�b�w�p�|�‹�Ö�›�S�ç�Š�`�‡�b�}

3.13.2.2 figure ���¥

figure ���¥�x���¥�º�t�K�”�‹�w�U
$�p�K�”�q�M�O�\�q�›�Ô�b���¥�p�b�} \begin{figure}[H] �w

[H] �w
æ
ü�x
¯�Ô�•�”�t���b�”
ƒ���›
¯�˜�`�o�M�‡�b�} H �x float �Í�¿�­�”�´�t�‘�l�o���™�^�•�”

�‹�w�p�b�U�| LATEX �w
ª	j�p�x�Í�w�‘�O�s�¦���U�p�V�‡�b�}


¯ 3.6: figure ���¥�s�r�p�–�Q�”�•�”�¦��� 

�•�”�¦���  �™�¯

h ���¥�U�–�;�^�•�h�•�”�t	Z�—�`�‡�b

t ���¥�U�q�•�”�Ö�”�´�w	Í�z�t	Z�—�`�‡�b

b ���¥�U�q�•�”�Ö�”�´�w�<�z�t	Z�—�`�‡�b

p 
¯�•
$�T�’�s�”�Ö�”�´�›�^
R�`�f�\�t	Z�—�`�‡�b

�\�•�’�x [htbp] �q�M�l�h�é�ù�t���G�p�V�|�f�O�`�h	Ô�ù�x	{�T�•�h	q�t��
Œ�S�›�Ë�j�‡�b�}�«

�Q�y [htbp] �w	Ô�ù�x�‡�c�| � h� �t	H�M���¥�U�–�;�^�•�h�•�”�t	Z�—�`�‘�O�q�`�‡�b�}�`�T�`�f�•�U

�?�’�T�w�g���t�‘�l�o�p�V�s�M	Ô�ù�| TEX 	r�g�%�x�Í�t � t � �t	H�M�|�Ö�”�´�w	Í�z�t
¯�Ô�`�‘�O�q

�`�‡�b�}�q�M�O�‘�O�t�|�7	4�$�t�D�ó�s�‹�w�›�;�M�‡�b�}

�h�i�|���X�w	Ô�ù�x float �Í�¿�­�”�´�›�;�M�o H�w�ˆ�›�¦���b�•�y�‘�M�w�p�|�\�•�’�›�®�Q�”
ž

�A�x�K�‡�“�s�M�p�`�•�O�}

3.13.2.3 \ centering �¯�Ú�ï�Å

�\�•�x�f�w�Ê�w�è�“�| \ centering �¯�Ú�ï�Å�Ž�ñ�w��	·�•�h
þ�s�r�›�¤���/�d�t�`�‡�b�}�\�w�¯

�Ú�ï�Å�x�q�O�w���¥�|�K�”�M�x�¬�ç�”�Ó�w�¤�p	4�ƒ�`�‡�b�}
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3.13.2.4 \ includegraphics �¯�Ú�ï�Å

�‡ �h 9 �æ �è �p �x [width=5cm] �t �o�|�h 
þ �w �G �V �^ �› 5cm �q �¦ �� �` �o �M �‡ �b�}�f �` �o�|

example-image-a.png �q�M�O�h
þ�›�¡�ˆ���œ�p�M�‡�b 23�£�}�î�M�t�–�O�q�V�x�| LATEX �Ñ�•� �ç�T�’

�w
ì�0�Í�µ�Ê�p�h
þ�›�¦���`�‡�b�}

3.13.2.5 \ caption �¯�Ú�ï�Å

�f�w�K�q�t�R�” \ caption �¯�Ú�ï�Å�x�h
þ�t�0�b�”���o�s
†�Ì�¢�©�ß�Ó�³�ã�ï�£�›	{�V�‡�b�}�°


`�$�t
$�w�©�ß�Ó�³�ã�ï�x
$�w�<�t�G	\�`�‡�b�}�\�w�¯�Ú�ï�Å�x	²�t�p�V�‡�b�}

3.13.2.6 \ label �¯�Ú�ï�Å

\ label �¯�Ú�ï�Å�x�|�h
þ�t�Š���s�r�T�’�€	°�b�”�h�Š�w �å�Õ�ç �›
Ç�C�`�‡�b�}�\�w�¯�Ú�ï�Å�x

	²�t�p�V�‡�b�}�\�w�å�Õ�ç�w�–�;�è�$�|�M�O�x�™	\�w�€	°�¢ 3.16
…�£�t�o	º�p�`�‡�b�}

3.14 
¯

LATEX �t�S�M�o�x tabular ���¥�›�;�M�o
¯�›�^
R�`�|�f�w
¯�w
��”�•�©�ß�Ó�³�ã�ï�› table ���¥

�•�f�w�¤�p�¦���`�‡�b�}
¯�x
$�q�x�Ÿ�s�“�|�Ó�æ�ž�ï�Ò�ç�t�x�?�‹�å�G�b�”
ž�A�x�K�“�‡�d�œ 24�£�}

�î�M�t�b�;�b�”�M�t�x�Ž�<�w�¹�”�µ�¯�”�Å 3.5 �w�‘�O�t�G	\�`�‡�b�}

Listing 3.5: 
¯�w�«

1 \ begin {table}[H]
2 \ caption {25 �Ú �µ �- �‰ �¢ �» �Z �‰�£ }
3 \ label { table: tableexample}
4

5 \ centering
6 \ begin {tabular }{|r||c|c|c|c|c|}
7 \ hline
8 �» �Z �‰ & 2 & 3 & 5 & 7 & 1 \\ \hline \ hline
9 1 & 2 & 3 & 5 & 7 & 1 \\ \hline

10 4 & 8 & 12 & 20 & 28 & 4 \\ \hline
11 9 & 18 & 27 & 45 & 63 & 9 \\ \hline
12 3 & 6 & 9 & 15 & 21 & 3 \\ \hline
13 8 & 16 & 24 & 40 & 56 & 8 \\ \hline
14 \ end{tabular}
15 \ end{table}

�A�L�x�Í�w
¯ 3.7 �w�‘�O�t�s�“�‡�b�}

23�£ �K�’�T�a�Š�h
þ example-image-a.png �›�;�™�b�”
ž�A�U�K�“�‡�b�}
24�£ �h�i�` figure ���¥�w�‘�O�t
¯�Ô�•�”�q�`�o H�›�;�M�”	Ô�ù�x float �Í�¿�­�”�´�U
ž�A�q�s�“�‡�b�}
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¯ 3.7: 25�Ú�µ�-�‰�¢�»�Z�‰�£

�»�Z�‰ 2 3 5 7 1

1 2 3 5 7 1

4 8 12 20 28 4

9 18 27 45 63 9

3 6 9 15 21 3

8 16 24 40 56 8


$�q�‰�7�t \begin{table} �w�Ú�™�t [H] �U�K�“�‡�b�} figure ���¥�q�‰�7�t
¯ 3.6 �t�K�”
¯�Ô�•�”

�›�¦���p�V�‡�b�}�p�b�U�|�›�t�g���U�s�M�v�“ [H] �›�;�M�•�y�ð�J�K�“�‡�d�œ�}

table ���¥�w�¤�t�x figure ���¥�q�‰�7�t�©�ß�Ó�³�ã�ï�¢ \ caption �¯�Ú�ï�Å�£�|�å�Õ�ç�¢ \ label

�¯�Ú�ï�Å�£�›	{�X�\�q�‹�p�V�‡�b�}


¯�x
$�q�x�Ÿ�s�“�|�°
`�$�t�©�ß�Ó�³�ã�ï�›
¯�w	Í�t�G	\�`�‡�b�}
$�w�¹�”�µ�¯�”�Å 3.4 �q
¯�w

�¹�”�µ�¯�”�Å 3.5 �›�_
z�‚�o�‹�’�Q�y�˜�T�“�‡�b�U�|�f�•�g�•�w�©�ß�Ó�³�ã�ï�w�•�”�x�¹�”�µ	Í�w

�f�w�•�”�q�‰�a�p�b�}�m�‡�“�|�\�•�’�›�o�t�b�”�\�q�‹�D�ó�q�M�O�\�q�p�b�U�|�°
`�$�t�x�\�w	q


j�›�;�M�‡�b�}

3.14.1 tabular ���¥

tabular ���¥�x
¯�t�›���s�|�‡�”�p
:�¶�w�æ�»�Ü�w�‘�O�s�Ï���›�^�”���¥�p�b�}�\�w tabular ��

�¥�x LATEX �w�º
æ�p�q�o�‹
ó�v�s	r�g�›�`�o�M�‡�b�}�f�w�S�Ä�p�|�²�h�j�°
`�w LATEX �b�;	��x�0

�›�t
¯�›�^�”�\�q�U�p�V�‡�b�}

3.14.1.1 �·�ç�º�w���È�•�”

\begin{tabular} �w�Ú�™�t�| |r||c|c|c|c|c| �q�M�O�G	\�U�K�“�‡�b�U�|�\�•�x
¯�w
¢�q�º�0�w
�

�”�›�Ô�`�o�M�‡�b�}�¤�ž�ç�Ñ�•�Õ�¿�Ä�¢ r �• c�£�x�¤�»�w���È�w
��”�›�Ô�`�|�°�»�t�m�V 1 �m�`�T

�¦���p�V�‡�d�œ�}�f�•�g�•�w�™�¯�x�Ž�<�w�‘�O�t�s�“�‡�b�}


¯ 3.8: �·�ç�º�w�•�”�¦��� 

�•�”�¦���  �™�¯

l ���È�»�›�(�/�d�t�`�‡�b

c ���È�»�›�¤���/�d�t�`�‡�b

r ���È�»�›�È�/�d�t�`�‡�b
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3.14.1.2 	N
¢

�‡�h�|�¤�‘�w���t	{�T�•�o�M�” �
j

� �x
¯�w�»���w
¢�›
¯�`�o�S�“�|�\�•�x	{�M�h�Š
:
ü�i�Z
¢�U

�¾�T�•�‡�b�}�\�\�p�w�«�p�x�|�°�»�è�q�Ë�»�è�w���t�x�Ë�Š�w
¢�U�¾�T�•�o�M�‡�b�U�|�f�•�Ž�Ž�w

	Ô	t�x�°�Š�p�b�}

3.14.1.3 �·�ç�q�#
¢

���M�o tabular ���¥�w�¤
��›�_�o�ˆ�‡�b�}�¤�»�x �
&

� �t�‘�l�o
ü�Z�’�•�‡�b�}�‡�h�|�¤�»�x \\

�t�‘�l�o�æ�w	4�˜�“�›
¯�q�`�‡�b�}�f�`�o \ hline �¯�Ú�ï�Å�x
+��
¢�›�¾�X�h�Š�w�‹�w�p�b�}�«�w

�‘�O�t 2 �m�›�È���p�G	\�b�”�\�q�t�‘�“�Ë	O
¢�›�G	\�p�V�‡�b�}

3.14.1.4 
ó
:�w�»�›�‡�h�Y�·�ç�|
ó
:�w�æ�›�›�‡�h�Y�·�ç

�‡�h�|
¯�›�b�;�b�”�M�t�x 2 �m�Ž	Í�w�·�ç�t�‡�h�U�”
¯�›�^
R�`�h�M�|�q�M�O�\�q�U�K�“�‡�b�}

�\�w�‘�O�s	{�V�M�x�Ž�<�w�¹�”�µ�¯�”�Å 3.6 �w�‘�O�t�b�”�\�q�p�D�ó�t�s�“�‡�b�}

Listing 3.6: 
ó
:�·�ç�t�‡�h�U�”
¯

1 \ begin {table}[H]
2 \ caption { 
ó 
: �· �ç �t �‡ �h �U �” 
¯ }
3 \ label { table:multicolumn}
4

5 \ centering
6 \ begin {tabular }{| l|c|r|r |}
7 \ hline
8 \ multicolumn {4}{|c|}{ �Ý �ï �Ì } \\ \ hline \ hline
9 	� 
“ �— & A�^ �œ & B�^ �œ & C�^ �œ \\ \ cline {2-3}

10 & D�^ �œ & E�^ �œ & F�^ �œ \\ \ hline
11 
í 
“ �— & G�^ �œ & F�^ �œ & G�^ �œ \\ \ cline {3-4}
12 & H�^ �œ & I �^ �œ & J�^ �œ \\ \ hline
13 �4 �= & \ multicolumn {3}{|c|}{ 	ý 
� }\\ \ hline
14 \ end{tabular}
15 \ end{table}

�î�æ�A�L�x
¯ 3.9 �w�‘�O�t�s�“�‡�b�}


¯ 3.9: 
ó
:�·�ç�t�‡�h�U�”
¯

�Ý�ï�Ì

	�
“�— A �^�œ B �^�œ C �^�œ

D �^�œ E �^�œ F �^�œ


í
“�— G �^�œ F �^�œ G �^�œ

H �^�œ I �^�œ J �^�œ

�4�= 	ý
�
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�\�\�p�;�M�o�M�”�w�x \ multicolumn �¯�Ú�ï�Å�p�b�}�\�•�x�Ú�™�w�¾
:�p�G	\�`�h
:�w�»�›�‡�q

�Š�o 1 �m�w�»�q�`�|�f�w�Í�w�¾
:�p�p�˜�·�ç�º�w
��”�›�¦���`�|�7�™�w�¾
:�t�·�ç�º�t�Ö�”�¯�ï�Â

�ï�À�›�G	\�`�‡�b�}

�\�\�‡�p�x
ó
:�w�»�t�‡�h�U�”�·�ç�U�0	Å�p�`�h�U�|�Í�t�_�”�w�x
ó
:�w�æ�t�‡�h�U�”�·�ç�p

�b�}�\�•�x \ cline �¯�Ú�ï�Å�›�;�M�”�\�q�p
¯�q�p�V�‡�b�}
¯�w 2 �æ�è�| 3 �æ�è�›�_�o�ˆ�”�q 2 �»�è

�q 3 �»�è�t	Í�<�›
ü�Z�”�‘�O�s
¢�U�Ö�l�o�M�‡�b�}�\�•�x \ cline �w�Ú�™�w {} �t�‘�l�o
c�“�›�¦��

�p�V�‡�b�} 2�| 3 �æ�è�q�‰�7�t 4�| 5 �æ�è�‹�Ž�<�w�‘�O�t�G	\�b�”�\�q�p�| 3 �»�è�q 4 �»�è�t	Í�<�›


ü�Z�”�‘�O�s
¢�U�¾�T�•�o�M�‡�b�}�\�•�›�;�M�”�\�q�p�|	Í�<�›
ü�Z�”�‘�O�s
¢�w�¾�T�•�o�M�s�M

	Ô	t�›�A�ù�·�ç�q�`�o�{�O�\�q�U�p�V�‡�b�}

3.15 �m�«

�m�«�q�x�Š���t	{�X�„�r�w�\�q�p�x�s�M�4�
�›	{�X�h�Š�t�;�M�”�‹�w�p�b�}

3.15.0.1 \ footnote �¯�Ú�ï�Å

LATEX �p�x \ footnote �¯�Ú�ï�Å�›�;�M�o�|�Í�w�‘�O�t�æ�O�\�q�U�p�V�‡�b�}

\ TeX\ footnote {Knuth �U �^ �l �h �Ó �é �¬ �å �Ü �t �  �} } �x �� �• �h 
Ê 
[ �ó �— �U �K �“ �œ �œ

�î�æ�b�”�q�Í�w
$ 3.7 �w�‘�O�t�s�“�‡�b 25�£�}

TEXa �x���•�h
Ê
[�ó�—�U�K�“�œ�œ

a Knuth �U�^�l�h�Ó�é�¬�å�Ü�t� �}


$ 3.7: �m�«�w�«

3.15.0.2 \ footnotemark �| footnotetext �¯�Ú�ï�Å

\ footnotemark �¯�Ú�ï�Å�q \ footnotetext �¯�Ú�ï�Å�›�;�M�”�\�q�p�|�m�«
j�ø�q�m�«�Š���›���‘

�t	{�X�\�q�U�p�V�‡�b�}�Í�w�‘�O�t�`�‡�b�}

1 \ TeX\ footnotemark �x �� �• �h 
Ê 
[ �ó �— �U �K �“ �œ �œ
2

3 \ footnotetext {Knuth �U �^ �l �h �Ó �é �¬ �å �Ü �t �  �} }

\ footnotemark �U�m�«
j�ø�›	Z�—�`�| \ footnotetext �U�m�«�Š���›�Ï�™�`�‡�b�}	Í�G�w�«�w�A�L

�x
$ 3.7 �q�‰�a�p�b�}�\�•�x�m�«�Š���U�q�o�‹�Õ�X�s�l�o�`�‡�l�o�| \ footnote �p	{�X�q�¹�”�µ

�¯�”�Å�U�¡�ˆ�É�X�s�l�o�`�‡�O�w�›�w�Y�®�L�U�K�“�‡�b�}

25�£ �î�æ�A�L�p�x�m�«
j�ø�U � a� �t�s�l�o�M�‡�b�}�\�•�x�±�ï�Ó�ç�w�N�ù�t�‘�”�‹�w�p�|�è	×�x�‰�;
:�È�U	ü�’�•�‡�b�}
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3.16 �€	°

�æ���•�è�Ù�”�Ä�t�S�M�o�h
þ�•
¯�›
à�Ö�`�h	Ô�ù�|�€	°�›
Ç�Z�s�Z�•�y�s�’�s�M�\�q�U�K�“�‡

�b�}�\�\�p�x LATEX �w�(�b�s�:�p�K�”
$
¯�w�€	°�M�O�t�m�M�o	\�‚�‡�b�}
$
¯�w
j�ø�›�×
ü�p
Ç

�Z�|�f�•�•�w�€	°�›�×
ü�p�m�Z�h
j�ø�›�‹�q�t�æ�O�q�M�l�h�^�À�U LATEX �p�x
ž�A�K�“�‡�d�œ�}

LATEX �x�€	°�t
ž�A�s
j�ø�›�×�ˆ�p�Â�“	ü�l�o�X�•�”�w�p�b�}

�€	°�w�“�M�p�b�U�| \ ref �¯�Ú�ï�Å�q figure ���¥�¢ 3.13
…�£�s�r�p	º�p�^�•�h \ label �¯�Ú�ï�Å�›

�;�M�”�\�q�p�î�q�p�V�‡�b�} 3.13
…�p�;�M�h
$�q�| 3.14
…�p�;�M�h
¯�›�«�q�`�‡�b�q�Ž�<�w�‘�O�t

	{�X�\�q�U�p�V�‡�b�}


$ \ ref {fig: testpicture} �q 
¯ \ ref { table: tableexample}

�Í�w�‘�O�t�s�“�‡�b 26�£�}


$ 3.6 �q
¯ 3.7

�\�w�‘�O�t \ ref �¯�Ú�ï�Å�w�¤�t�| \ label �¯�Ú�ï�Å�p�å�Õ�ç�q�`�o�G	\�`�h���È�»�›�Ö�—�b�”�\

�q�p�€	°�p�V�‡�b�}�«�™�`�o�M�h�i�V�h�M�w�x�|���w
$
¯�t�‰�a�å�Õ�ç�›
Ç�Z�”�q�™�t	Z�o�V�h�å

�Õ�ç�w�M�U��
Œ�^�•�o�`�‡�M�‡�b�}�å�Õ�ç�x	O
ó�^�d�o�x�M�Z�‡�d�œ�}�f�\�p�|	O
ó�›�w�Y�h�Š�t

�‹
$�w�å�Õ�ç�x fig: �T�’�|
¯�w�å�Õ�ç�x table: �T�’�•�Š�”�s�r�q�M�O�ó	6�U�K�“�‡�b�}

3.16.1 �_	Z�`�w�€	°

\ label �¯�Ú�ï�Å�x
$�•
¯�Ž�Ž�t�‹�| \ section �¯�Ú�ï�Å�q�M�l�h�_	Z�`�•�m�«�t�‹
Ç�Z�”�\�q�U

�p�V�‡�b�}�«�Q�y�\�w
…�t�x�Í�w�‘�O�t�å�Õ�ç�U
Ç�Z�’�•�o�M�‡�b�}

1 \ section { �€ 	° }
2 \ label {sec:reference}

�Í�w�‘�O�t�€	°�`�‡�b�}

1 �H \ ref {sec:reference} 
…

�r�w�‘�O�t�s�”�w�T�x�|�Š	·�t�h�X�^�œ�K�”�€	°�›�_�”�q
ü�T�“�‡�b�}

3.16.2 �m�«�w�€	°

\ footnote �¯�Ú�ï�Å�º�p \ label �¯�Ú�ï�Å�›�;�M�•�y�|�m�«�›�€	°�p�V�‡�b�}�Í�w�‘�O�t�`�‡�b�}

1 \ LaTeX\ footnote {\ label {fn: latex}Lamport �U �^ �l �h �Ú �« �é �p �b �} } ...... \\
2 ..... \\
3 \ LaTeX �t �m �M �o �x �m �« \ ref {fn: latex} �› �€ 	° �` �o �X �i �^ �M �}

26�£ �\�w�«�p�x�€	°�t PDF �w�æ�ï�«�U�7�’�•�o�M�‡�b�}�\�•�x hyperref �Í�¿�­�”�´�w�;�ó�›�–�l�o�æ�s�l�o�M�”�w
�p�|�\�•�›�¡�ˆ���œ�p�M�s�M	Ô�ù�x�€	°�w
j�ø�U
¯�Ô�^�•�”�i�Z�p�æ�ï�«�x�7�’�•�‡�d�œ�} hyperref �Í�¿�­�”�´�›�;
�M�h�æ�ï�«�w�7�“�M�x https://texwiki.texjp.org/?hyperref �›�]�a�X�i�^�M�}

71



�Í�w�‘�O�t�s�“�‡�b�}

LATEXa ......

.....

LATEX �t�m�M�o�x�m�« a �›�€	°�`�o�X�i�^�M�}

a Lamport �U�^�l�h�Ú�«�é�p�b

3.17 
:�Ü

�^�o�|�\�\�‡�p�w�q�\�–�p�h
þ�•
¯�›�;�M�h�è�Ù�”�Ä�•�æ���x	{�Z�”�‘�O�t�s�“�‡�`�h�}�`�T

�`�|�¯�ï�Ð�á�”�»�±� �¤�ï�µ�w
ü�ú�t�M�”�Ž	Í�x
:�Ü�q�x
~�l�o�‹
~�•�s�M���U�K�“�‡�b�}�f�\

�p�|��	{�º�w
:�Ü�›�V�•�M�t	{�X�U	[�U
ž�A�t�s�l�o�V�‡�b�} MS Word �s�r�t�‹
:�Ü�¤�Ã�Ÿ�»�U

���O�b�”�‘�O�t�|�‹�j�–�œ LATEX �t�‹
:�Ü�›	{�X�h�Š�w�M�O�U�;�™�^�•�o�M�‡�b�}�«�Q�y�|�Ž�<�w

�‘�O�s�Ü�›�G	\�p�V�‡�b�}

Z
1

x2 � 1
dx =

1
2

log

�
�
�
�
x � 1
x + 1

�
�
�
� + C

�è	×�w
:�Ü�¤�Ã�Ÿ�»�p�x�¦
:�›�O�‡�X
¯�Ô�p�V�s�T�l�h�“�|
ó�v�t�s�”�q
¶�.�w���U�H�•�h�“�`

�o�`�‡�O�\�q�U���‘�K�“�‡�b�U�| LATEX �x
H�w�¤�w�„�q�œ�r�w
:�Ü�t�0� �`�o�M�‡�b�}�s�e�s�’
H

�w�¤�w
:�¶	��U�æ���›	{�X�M�t�x���X�w	Ô�ù LATEX �›�–�M�|�‹�`�7���w LATEX �t�x�s�M	ý�`�M
:�¶

�$
¯�q�›�‹�Ö�`�h�s�’�y�|�f�•�x LATEX �w�;�ó�p�î
÷�^�•�‡�b�}	H�l�o�| LATEX �x
H�w�¤�t�K�”��

�X�w
:�¶�$�s
¯�q�t�0� �`�o�M�”�q�t�Q�”�w�p�b�}

�‡�h�|�\�w
…�p�x LATEX �t�‘�”
:�Ü�w
¯�q�—�›�Ô�b�h�Š�t�|�•�•
•�ó�$�s
:�Ü�U�«�q�`�o	{�T�•

�o�M�‡�b�}�\�w
…�x�K�X�‡�p LATEX �w
:�Ü�ó�—�t���b�”�r
†�s�w�p�|�«�t�K�”
:�Ü�w�™�¯�U
ü�T�’

�s�X�q�‹�ð�J�x�K�“�‡�d�œ�}

3.17.1 amsmath �Í�¿�­�”�´�›�b�;�`�o
:�Ü�›	{�X

LATEX �t�x
:�Ü�›�{�O�h�Š�w�^�‡�_�‡�s�¯�Ú�ï�Å�•���¥�U���™�^�•�o�M�‡�b�U�|�q�O
:�Ü�›�{�O

�æ���x�„�q�œ�r�U amsmath�Í�¿�­�”�´ 27�£ �›�;�M�o�M�”�q�t�˜�•�o�M�‡�b�}�m�‡�“�À�„�w�Ã�Ñ�•�«

�Ä�µ�»�ï�¼�”�Å�q�M�O�\�q�p�|�Š
…�p�‹ amsmath�›
²���q�`�h
:�Ü�w	{�V�M�›
†�Ì�`�‡�b�}

amsmath�Í�¿�­�”�´�x graphicx �Í�¿�­�”�´�¢ 3.13 
…�£�q�‰�a�X�| \ usepackage�¯�Ú�ï�Å�t�‘�l

�o�| \ usepackage{amsmath}�q�M�O�G	\�p�¡�ˆ���‰�\�q�U�p�V�‡�b�}

�î�M�t amsmath�Í�¿�­�”�´�›�;�M�o
:�Ü�›	{�M�o�ˆ�‡�`�•�O�}�Í�w�¹�”�µ�¯�”�Å 3.7 �›�¯�ï�Í� 

�ç�`�o�ˆ�o�X�i�^�M�}

27�£ http://www.ctan.org/pkg/amsmath
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Listing 3.7: Hello amsmath!

1 \ documentclass [a4j, dvipdfmx]{ jsarticle}
2 \ usepackage{amsmath}
3

4 \ begin {document}
5

6 \ begin {align}
7 \ left (
8 \ begin {array}{cc}
9 2 & -1\\

10 -3 & 4 \\
11 \ end{array}
12 \ right )
13 \ left (
14 \ begin {array}{c}
15 1 \\
16 2 \\
17 \ end{array}
18 \ right ) = \ left (
19 \ begin {array}{c}
20 0 \\
21 5 \\
22 \ end{array}
23 \ right )
24 \ end{align}
25

26 \ end{document}

�Í�w�Ü�¢ 3.1�£�w�‘�O�s�“�‡�b�}

0

@ 2 � 1

� 3 4

1

A

0

@ 1

2

1

A =

0

@ 0

5

1

A (3.1)

amsmath�Í�¿�­�”�´�›�‘�“	Ä�`�X�Œ�“�h�M�M�•

�\�\�p�b�;�`�h amsmath�Í�¿�­�”�´�x AM S-LATEX �w�°
æ�p�b�} AM S-LATEX �q�x American

Mathematical Societya �t�‘�l�o�‰
C�^�•�h�| LATEX 
:�Ü�;�ó�›�§�=�b�”�Ú�«�é�Í�¿�­�”�´

amsmath�q�| American Mathematical Society �w
Ê
[�t�ù�˜�d�h amscls �q�M�O�«�å�µ�Ñ�•� 

�ç�|�^�’�t
:�Ü�t�;�M�”�G�ø�¨�w�Ñ�¥�ï�Ä�›�‡�q�Š�h�‹�w�›�M�M�‡�b�}�\�w�«�å�µ�Ñ�•� 

�ç�q�x�| jsarticle �¢ 3.6 
…�£�s�r�q�‰�a�X��	{�w�è� �ž�¢�Ä�›���[�b�”�‹�w�p�b�}�\�•�x

American Mathematical Society �•�æ���s�r�›�d�Ø�b�”�q�V�t�b�;�^�•�o�M�‡�b�}

a http://www.ams.org/home/page

�^�o�|�
	ú�s	{�V�M�p�b�U
:�Ü�›�G	\�b�”�M�O�U�G�V�X
ü�Z�o �Ã�Ÿ�µ�Ó�è� 
:�Ü �q � �ï�å� �ï
:
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�Ü�w 2 �m�U���O�`�‡�b�}

3.17.2 �Ã�Ÿ�µ�Ó�è� 
:�Ü

�Ã�Ÿ�µ�Ó�è� 
:�Ü�q�x�|
:�Ü�›�Š���q�x���w�æ�t�`�o
¯�Ô�b�”�M�O�p�b�}�Ã�Ÿ�µ�Ó�è� 
:�Ü�w�h

�Š�t�|�Í�w�‘�O�s�¯�Ú�ï�Å�•���¥�U���™�^�•�o�M�‡�b 28�£�}

ˆ align ���¥

ˆ align* ���¥

ˆ \[ �¯�Ú�ï�Å�q \] �¯�Ú�ï�Å

�\�•�’�w�§�M�›	q�t
†�Ì�`�‡�b�}

3.17.2.1 align ���¥

�¹�”�µ�¯�”�Å 3.7 �t�;�M�’�•�o�M�h���¥�p�b�}�\�w align ���¥�x 
j�ø
Ç�V �Ã�Ÿ�µ�Ó�è� 
:�Ü�›��

�™�`�‡�b�}�>
Ç�M�h�M�‹�M�”�p�`�•�O�U�|�¹�”�µ�¯�”�Å 3.7 �›�î�æ�b�”�q � �¢ 3.1�£ � �w�‘�O�s
j�ø

�U�Ü�w�È�z�t�×�ˆ�p
Ç�)�^�•�‡�b�}�\�•�U
j�ø
Ç�V�q�M�O�\�q�w�™�¯�p�b�}

�‡�h�|�\�w
j�ø�x
ó
:�w�æ�t�˜�h�”
:�Ü�›�G	\�`�h	Ô�ù�‹�|�×�ˆ�p�¤�æ�t	ü�’�•�‡�b�}�Í�w�¹�”

�µ�¯�”�Å�›�_�o�X�i�^�M�}

Listing 3.8: 
ó
:�æ�t�˜�h�”
:�Ü

1 \ begin {align}
2 \ overrightarrow {dd} &= \ overrightarrow {rd} + \ left (\ vec{d} \ cdot

\ vec{n}\ right )\ vec{n} \ label {eq:vectordd1} \\
3 &= \vec{d} - \ left (\ vec{d} \ cdot \ vec{n}\ right )\ vec{n} \ label {eq:vectordd2}
4 \ end{align}

�Í�w�‘�O�t�s�“�‡�b 29�£�}

�!
dd =

�!
rd +

�
~d � ~n

�
~n (3.2)

= ~d �
�

~d � ~n
�

~n (3.3)


:�Ü�º�p�~�æ�›�`�h�M	Ô�ù�x�| \\ �p�~�æ	Ô	t�›�¦�Ô�b�”
ž�A�U�K�“�‡�b�}�\�•�x
:�Ü�w�~�æ�•

�”�› TEX �w	r�g�%�U
Q�…�p�V�s�M�T�’�p�b�}

�‡�h�|�Ü�¢ 3.2�£�q�Ü�¢ 3.3�£�x =�w�•�”�p
T�»�`�o�M�‡�b�}�\�•�x�'�Q�h�M	Ô	t�t &�›�”�X�\�q�p

�î�q�p�V�‡�b�}

�¹�”�µ�¯�”�Å 3.8 �›�_�o�>
Ç�M�h�M�‹�M�”�T�‹�`�•�‡�d�œ�U�|
:�Ü�t�0�`�o�‹�å�Õ�ç�›�;�M�”�\

�q�U�p�V�‡�b�}�m�‡�“�|���w	Ô	t�T�’�w�€	°�¢ 3.16
…�£�U�D�ó�q�M�O�\�q�p�b�}	{�V�M�x�è	×�w�€

28�£ equation ���¥�• equarray ���¥�| $$�s�r�|�\�w���t�‹ LATEX �U���™�b�”
:�Ü�;�w���¥�U�K�“�‡�b�U�| AM S-LATEX
�p���™�^�•�” align ���¥�s�r�›�–�O�M�U�‘�M�q�^�•�o�M�‡�b�}

29�£ �\�w�«�p�x
j�ø�U�¢ 3.2�£�T�’�•�‡�l�o�M�‡�b�U�|�\�•�x
Œ�„�r�w�Ü�¢ 3.1�£�w
j�ø�› 1 �q�`�o�M�”�h�Š�p�b�}
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	°�q�‰�7�t \ ref �¯�Ú�ï�Å�›�;�M�‡�b�}

�°
æ�w
:�Ü�t�i�Z
j�ø�›	ü�” �7	s�w�«�p�x�†�M�w
:�Ü�t
:�Ü
j�ø�U	ü�’�•�o�M�‡�b�}�`�T�` 1

�m�w
:�Ü�U
ó
:�w�æ�t�˜�h�l�o�S�“�|
:�Ü
j�ø�›�f�w
¶�o�t�x
Ç�Z�h�X�s�M�q�M�O�\�q�U�ß�Q�’�•

�‡�b�}�f�w�‘�O�s	Ô�ù�x \ nonumber�¯�Ú�ï�Å�›�;�M�o�|
j�ø�w
Ç�)�›�H
M�p�V�‡�b�}�Í�w�‘�O�t�`

�‡�b�}

1 \ begin {align}
2 \ left (\ lambda r.r\ right )\ left (\ lambda x.\ lambda y.x~y\ right ) & \ rightarrow _{\ eta }
3 \ left (\ lambda r.r\ right )\ left (\ lambda x.x\ right )\ nonumber \\
4 & \ rightarrow _{\ beta } \ lambda x.x
5 \ end{align}

�A�L�x�\�w�‘�O�t�s�“�‡�b�}

(�r:r ) ( �x:�y:x y ) ! � (�r:r ) ( �x:x )

! � �x:x (3.4)

�\�w�‘�O�t�K�”�æ�t�x
j�ø�›
Ç�Z�c�|�K�”�æ�t�x
Ç�Z�”�q�M�O�\�q�U�D�ó�p�b�}

3.17.2.2 align* ���¥

�\�j�’�x align ���¥�q�x�Ÿ�s�“�| 
j�ø�s�` �Ã�Ÿ�µ�Ó�è� 
:�Ü�›���™�`�‡�b�} align ���¥�p�x�j��


¶�o�w�æ�t
j�ø�U	ü�’�•�o�M�‡�`�h�U�| align* ���¥�x
:�Ü�t
j�ø�›	ü�“�‡�d�œ�}	H�l�o�|
j�ø�U�s

�M�w�p \ label �p�x�€	°�p�V�‡�d�œ�}
j�ø�U	ü�’�•�s�M�Ž�Ž�t align ���¥�q�§�M�x�K�“�‡�d�œ�}�Í

�w�«�›�_�o�X�i�^�M�}

1 \ begin {align*}
2 \ tau &::= \ alpha \, |\ , int\, |\ , bool\, |\ , \ tau _1 \ rightarrow \ tau _2 \\
3 \ sigma &::= \ tau \, |\ , \ forall \ alpha . \ sigma
4 \ end{align*}

�î�æ�b�”�q�Í�w�‘�O�t�s�“�‡�b�}

� ::= � j int j boolj � 1 ! � 2

� ::= � j 8�:�

�\�w�‘�O�t�|�æ�t
j�ø�U	ü�’�•�o�M�‡�d�œ�}

3.17.2.3 \ [ �¯�Ú�ï�Å�q \ ] �¯�Ú�ï�Å

\[ �¯�Ú�ï�Å�q \] �¯�Ú�ï�Å�p�“�‡�•�h
æ
ü�x �°�æ�w�ˆ �w�Ã�Ÿ�µ�Ó�è� 
:�Ü�q�s�“�‡�b�} align

���¥�• align* ���¥�w�‘�O�t \\ �›�;�M�o
ó
:�æ�w
:�Ü�›	{�X�\�q�x�p�V�‡�d�œ�}�Í�w�‘�O�t�s�“

�‡�b�}
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1 \[
2 Fun\ left (x, \ protect \ underbrace {Let %
3 \ left (f, \ protect \ overbrace {Fun\ left (y, x\ right )}^{\ forall \ alpha _2.\ alpha _2

\ rightarrow \ alpha _1}, f\ right )}_ %
4 {\ forall \ alpha _2.\ alpha _2 \ rightarrow \ alpha _1}\ right )
5 : \ forall \ alpha _2.\ alpha _1 \ rightarrow \ left (\ alpha _2 \ rightarrow

\ alpha _1\ right )
6 \]

�î�æ�b�”�q�Í�w�‘�O�t�s�“�‡�b�}

Fun

0

B
B
B
B
B
B
@

x; Let

0

B
@f;

8� 2 :� 2 ! � 1z }| {
Fun (y; x); f

1

C
A

| {z }
8� 2 :� 2 ! � 1

1

C
C
C
C
C
C
A

: 8� 2:� 1 ! (� 2 ! � 1)

�^�o�|�\�•�‡�p�w�«�p LATEX �x�q�o�‹
ó�v�s
:�Ü�›
¯�q�p�V�”�q�M�O�\�q�U
ü�T�l�h�w�p�x�s�M

�p�`�•�O�T�}

3.17.3 � �ï�å� �ï
:�Ü


Œ�t	\�‚�h�Ã�Ÿ�µ�Ó�è� 
:�Ü�¢ 3.17.2 
…�£�x
:�Ü�q�Š���›�ì
¶�t
ü�m�`�o�M�‡�`�h�}�p�b�U�|�è

�Ù�”�Ä�s�r�p�x��	·�w�¤�t
:�Ü�›
à�Ö�`�h�M�q�M�O�\�q�U�K�“�‡�b�}�f�w�‘�O�s�q�V�t�x $�›�;�M

�o�Š���t
:�Ü�›�’�Š���‰�\�q�U�p�V�‡�b�}�Í�t�«�›�Ô�`�‡�b�}

�m �„ �Ñ �” �æ �¤ �! �õ $X_k\ left (k = 0, 1, \ dots , N - 1\ right )$ �x �ƒ 
:
$X_k = \sum̂ {N-1}_{n=0}x_n\ mathrm{e}^{-i\ frac {2\ pi kn}{N}}$ �q �s �“ �|
�\ �w �- �‰ �” �x $\mathcal{O}\ left (N^2\ right )$ �t �s �” �}

�Í�w�‘�O�t�s�“�‡�b�}

�m�„�Ñ�”�æ�¤�!�õ X k (k = 0 ; 1; : : : ; N � 1) �x�ƒ
: X k =
P N � 1

n =0 xn e� i 2 �kn
N �q�s�“�|�\�w�-�‰

�”�x O
�
N 2

�
�t�s�”�}

�\�w�‘�O�t $�p�“�‡�•�h
æ
ü�U
:�Ü�q�`�o�r	
�^�•�‡�b�}

3.18 �¹�”�µ�¯�”�Å

	Ø�C�J�¶�¨�w�…�^�œ�x�]�J�w�è�Ù�”�Ä�•�æ���s�r�p�¹�”�µ�¯�”�Å�›	Z�—�`�h�M�q�M�O�\�q�U�K�”

�p�`�•�O�} LATEX �p�x listings �Í�¿�­�”�´ 30�£�q�M�O�;�w�$�s�Ú�«�é�Í�¿�­�”�´�t�‘�l�o�|�\�w�Š

�p�;�M�’�•�o�M�”�‘�O�s�¹�”�µ�¯�”�Å�w	Z�—�›���o�t�æ�Q�‡�b�}

30�£ http://www.ctan.org/pkg/listings
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3.18.1 listings �Í�¿�­�”�´�w�¡�ˆ���ˆ

graphicx �Í �¿�­ �” �´�¢ 3.13 
…�£�q�‰�7�t�| \ usepackage�¯ �Ú�ï �Å�› �; �M�o�Ó�æ�ž�ï �Ò�ç�t

\ usepackage{listings} �q�G	\�`�‡�b�}

3.18.2 
ƒ��

listings �Í�¿�­�”�´�x�G�!�ô
Q�ó�s�Í�¿�­�”�´�s�w�p�b�U�|	s�8
ƒ���p�x�K�‡�“
’�`�M	Z�—�U

�˜�’�•�‡�d�œ�}
ƒ���x�Í�w 2 �m�w�¯�Ú�ï�Å�p
ƒ���p�V�‡�b�}

\ lstdefinestyle

	ý�`�M �µ�»� �ç �›���[�b�”�Ë�©�p�b�}

\ lstset


¶�o�w�¹�”�µ�¯�”�Å�t�0�`�o
ƒ���›�&�;�`�‡�b�}

3.18.2.1 �µ�»� �ç�w���[

�«�Q�y 1 �m�w�è�Ù�”�Ä�t Java �w�¹�”�µ�¯�”�Å�q C �t� �w�¹�”�µ�¯�”�Å�U���O�b�”�|�q�M�O�Á�Ø

�›�ß�Q�”�q�`�‡�b�}�f�`�o�| Java �w�¹�”�µ�¯�”�Å�w
ƒ���q C �t� �w�¹�”�µ�¯�”�Å�w
ƒ���x���‘�t

�`�h�M�q�M�O�Ì�t�| � �µ�»� �ç � �q�M�O
ƒ���›�$	B	��U���[�`�|�¹�”�µ�¯�”�Å�t� �a�o	J�È�t�_�h

�è�›
~�“�8�Q�”�\�q�U�p�V�‡�b�}

\ lstdefinestyle �x�Í�w�‘�O�t�–�M�‡�b�}

1 \ lstdefinestyle { java}{
2 language=java ,
3 morekeywords={ lambda}
4 }
5

6 \ lstdefinestyle {c}{
7 language=c,
8 numbers=left
9 }

�\�w�‘�O�t�`�o�|	ý�`�M�µ�»� �ç java �q c �›�^�”�\�q�U�p�V�‡�b�}

3.18.2.2 
¶�o�w�¹�”�µ�¯�”�Å�t���b�”
ƒ��

�w�°�`�h�M
ƒ���t�m�M�o�x \ lstset �¯�Ú�ï�Å�t�o
ƒ���`�‡�b�}�«�Q�y�\�w	��¾�V�p�x�Í�w�‘�O�s


ƒ���›�`�o�M�‡�b 31�£�}

Listing 3.9: 	��¾�V�w listings �Í�¿�­�”�´�w
ƒ��

1 \definecolor{solarized@base03}{HTML}{002B36}
2 \definecolor{solarized@base02}{HTML}{073642}

31�£ 	��¾�V�p�x color �Í�¿�­�”�´�›�;�M�o���È�•
�� �w	í�›
ƒ���`�o�M�‡�b�} http://www.ctan.org/pkg/color
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3 \definecolor{solarized@base01}{HTML}{586e75}
4 \definecolor{solarized@base00}{HTML}{657b83}
5 \definecolor{solarized@base0}{HTML}{839496}
6 \definecolor{solarized@base1}{HTML}{93a1a1}
7 \definecolor{solarized@base2}{HTML}{EEE8D5}
8 \definecolor{solarized@base3}{HTML}{FDF6E3}
9 \definecolor{solarized@yellow}{HTML}{B58900}

10 \definecolor{solarized@orange}{HTML}{CB4B16}
11 \definecolor{solarized@red}{HTML}{DC322F}
12 \definecolor{solarized@magenta}{HTML}{D33682}
13 \definecolor{solarized@violet }{HTML}{6C71C4}
14 \definecolor{solarized@blue}{HTML}{268BD2}
15 \definecolor{solarized@cyan}{HTML}{2AA198}
16 \definecolor{solarized@green}{HTML}{859900}
17

18 \ lstset {
19 basicstyle=\ small \ ttfamily \color{solarized@base00},
20 rulesepcolor=\color{solarized@base03},
21 numberstyle=\ scriptsize \color{solarized@base01},
22 keywordstyle=\color{solarized@blue},
23 stringstyle=\color{solarized@cyan}\ ttfamily ,
24 commentstyle=\color{solarized@base01},
25 emphstyle=\color{solarized@red},
26 backgroundcolor=\color{solarized@base3},
27 sensitive=true ,
28 breaklines=true ,
29 breakatwhitespace=true ,
30 framerule=0pt ,
31 frame=l
32 showstringspaces=false ,
33 tabsize=2,
34 basewidth={0.57em, 0.52em},
35 }


ƒ���p�V�”�ò�è�x \ lstdefinestyle �¯�Ú�ï�Å�q \ lstset �¯�Ú�ï�Å�w���t�§�M�x�K�“�‡�d�œ�}
ƒ��

�x�r�G�t�K�”�w�p�|	Ä�I�x�m�« 30�£�t�K�”�Å�©�á�Ý�ï�Ä�›�¡�œ�p�M�h�i�X�`�T�s�M�w�p�b�U�|�f�w

�¤�p�‹�›�t	O�A�s�‹�w�›	{�V	Z�`�o�S�V�‡�b�}

language �¹�”�µ�¤�t	{�M�o�K�”�‹�w�U�|�?

�t� �s�w�T�›�G	\�`�‡�b 32�£�}

style \ lstdefinestyle �t�o���[�`�h
ƒ���›

�¦���`�‡�b�}

basicstyle �¹�”�µ�º�w
Ó�è�w���È�w�µ�»� 

�ç�›�>�Š�‡�b�}

keywordstyle �©�”�ë�”�Å�w���È�µ�»� �ç�›

�>�Š�‡�b�}

breaklines breaklines=true �q�b�”�q�|�×�ˆ

�~�æ�U���®�t�s�“�‡�b�}�_�h�è	Í�w�æ�q�î

32�£ �G	\�w�“�M�U� �›�s�w�p�«�™�U
ž�A�p�b�}	Ä�`�X�x listings �Í�¿�­�”�´�w�Å�©�á�Ý�ï�Ä�¢�m�« 30�£�£�›�€	°�`�o�X
�i�^�M�}
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�M�w�æ�x�à���^�•�‡�b�}�×�ˆ�~�æ�U�s�M�q

listings �w�î�T�’�x�ˆ	Z�”�D�ó
Q�U�K�”

�w�p�|���®�t�b�”�„�O�U�M�M�p�`�•�O�}

numbers �æ
j�ø�w�•�”�t���b�”
ƒ���p�b�}�‹

�x�Í�w�‹�w�›	��“�‡�b�}

ˆ none

ˆ left

ˆ right

firstnumber �æ
j�ø�w	s�8�‹�p�b�}�\�•�t
:

�‹�›
ƒ���b�”�q�f�w
j�ø�T�’�•�‡�”�w�p�b

�U�| auto �‡�h�x�?�‹�¦���`�s�M�q�|
²�s

�w
j�ø�w�Í�w�‹�T�’�•�‡�“�‡�b�}

frame �î�t���b�”
ƒ���p�b�}�¾
:�x�M�–�M�–

�K�”�w�p�b�U�|�q�“�K�Q�c tbrl �›�Ö�•�o

�S�Z�y�|�›�¯�p�“�˜�•�‡�b�}

tabsize �»�Ò�w
ï�U�µ�Ö�”�µ�?�x
ü�T�›
:�‹

�p�)�Q�‡�b�}

xleftmargin , xrightmargin �(�È�w�Ú�”�´�ï

�›�>�Š�‡�b�}

3.18.3 listings �Í�¿�­�”�´�w�–�M�M

�‘�O�•�X listings �Í�¿�­�”�´�›�–�O�h�Š�w	j
‹�U
T�M�‡�`�h�}�–�M�M�x�Í�w 3 	��¨�U�K�“

�‡�b�}

ˆ LATEX �¹�”�µ�¤�t�Ú
€�’�Š���‰�¢ lstlisting ���¥�£

ˆ �Ñ�•� �ç�T�’�¡�ˆ���‰�¢ \ lstinputlisting �¯�Ú�ï�Å�£

ˆ �Š���¤�t
à�Ö�b�”�¢ \ lstinline �¯�Ú�ï�Å�£

	q�t�r
†�`�‡�b�}

3.18.3.1 lstlisting ���¥

�¹�”�µ�¯�”�Å�› LATEX �Ñ�•� �ç�t�Ú
€�’�Š���‰�M�x lstlisting ���¥�›�;�M�‡�b�}�Í�w�‘�O�t�`

�‡�b�}

1 \ begin { lstlisting}[ language=java , numbers=left ]
2 public class HelloWorld {
3 public static void main (String[] args) {
4 System.out.println ("Hello World !!");
5 }
6 }
7 \ end{ lstlisting}


ƒ�� 3.9 �›�;�M�o�î�æ�b�”�q�Í�w�‘�O�t�s�“�‡�b�}

1 public class HelloWorld {
2 public static void main (String[] args) {
3 System.out.println( " Hello  World  !! " );
4 }
5 }

�\�w�‘�O�t�æ
j�ø�U�×�ˆ�p	ü�’�•�|���È�»�•�'�ÿ� �w	í�U�×�ˆ�p�!�Ë�^�•�o�M�‡�b�}
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3.18.3.2 \ lstinputlisting �¯�Ú�ï�Å

\ lstinputlisting �¯�Ú�ï�Å�x�Ñ�•� �ç�›�¦���`�o�f�w�Ñ�•� �ç�›�¹�”�µ�¯�”�Å�q�`�o�¡�ˆ���ˆ�|


T���`�o
¯�Ô�`�‡�b�}

�Í�w�‘�O�t�`�‡�b�}

\ lstinputlisting [style=java]{src/example. java}

�‡�c�| [style=java] �t�o�| \ lstdefinestyle �¯�Ú�ï�Å�¢ 3.18.2.1 
…�£�t�o���[�`�h
ƒ���›�z�|	Z

�`�|�f�•�t�,�M�o src/example.java �›�¡�ˆ���ˆ
¯�Ô�`�‡�b�}

3.18.3.3 \ lstinline �¯�Ú�ï�Å

�\�•�x�Š���w�¤�t�Ó�é�¬�å�Ü�›�’�Š���‰�M�t�b�;�`�‡�b�}�Í�w�‘�O�t�s�“�‡�b�}

1 �\ �w �Ì �| �! 
: \ lstinline [ language=java]|x| �w �� �x
2 \ lstinline [ language=java]| int | �q �s �” �}

�Í�w�‘�O�t�s�“�‡�b�}

�\�w�Ì�|�!
: x�w���x int �q�s�”�}

	Ø�C�J�¶�¨�w�¶
\�x�É�·�s�¹�”�µ�¯�”�Å�›	Z�—�b�”�h�Š�t�|
•�;�w�»�è�q�s�l�h listings �w
ƒ

���›�Ë�l�o�M�”�„�O�U	—�s�X�K�“�‡�d�œ�}���w
��w	{�M�h�è�Ù�”�Ä�s�r�w�¹�”�µ�¯�”�Å�U�q�o�‹
’

�`�X	Z�—�^�•�o�M�h�’�|�f�w
��t
`�›�T�Z�o
ƒ���›�­�Q�o�‹�’�O�w�‹�‘�M�p�`�•�O�}

3.19 	{�M�h�q�S�“�t	Z�—�b�”

\verb �¯�Ú�ï�Å�• verbatim ���¥�›�b�;�b�”�q�Â�©�µ�Ä�›	{�M�h�è�“�t	Z�—�\�q�U�p�V�‡�b�}�\

�•�’�›�b�;�`�h	Ô�ù�|�›	����È�›�¤�µ�­�”�Ó�d�c�t�–�;�b�”�\�q�U�p�V�‡�b�}�›	����È�t�m�M�o�x

3.5.1.1�w�›	����È�w�ò�›�€	°�`�o�X�i�^�M�}

3.19.1 	Z�—�`�h�M�Â�©�µ�Ä�U
ó
:�æ�w	Ô�ù


ó
:�æ�t�˜�h�”�Â�©�µ�Ä�›	{�M�h�è�“�t	Z�—�`�h�M	Ô�ù�| verbatim ���¥�›�b�;�`�‡�b�}

1 \ begin {verbatim}
2 verbatim �� �¥ �› �– �O �q �|
3 	{ �M �h �è �“ �t 	Z �— �b �” �\ �q �U �p �V �‡ �b !#^^#
4 \ end{verbatim}

�A�L�x�Í�w�‘�O�t�s�“�‡�b�}

verbatim ���¥�›�–�O�q�|

	{�M�h�è�“�t	Z�—�b�”�\�q�U�p�V�‡�b !#^^#
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3.19.2 	Z�—�`�h�M�Â�©�µ�Ä�U 1 �æ�w	Ô�ù

1 �æ�w�Â�©�µ�Ä�›	{�M�h�q�S�“�t	Z�—�`�h�M	Ô�ù�| \verb �¯�Ú�ï�Å�›�b�;�`�‡�b�}�Ž�<�w�«�w�‘

�O�t�|	{�M�h�è�“�t	Z�—�`�h�M���È�»�› * �Ž�Ž�w 1 ���È�p�¬�ˆ�‡�b�}

1 \ verb " 	{ �M �h �è �“ �t 	Z �— �` �h �M �� �È �» �› * �Ž �Ž �w 1�� �È �p �¬ �‰ "

�A�L�x�Í�w�‘�O�t�s�“�‡�b�}

	{�M�h�è�“�t	Z�—�`�h�M���È�»�› * �Ž�Ž�w 1 ���È�p�¬�‰

3.20 BibTEX �›�;�M�h�€�ß���Y

�\�\�‡�p�p�„�q�œ�r�w�è�Ù�”�Ä�x�ð�J�s�X	{�Z�”�‘�O�t�s�“�‡�`�h�}�`�T�`�‡�i�æ���¢	��t��

�æ�£�x	{�Z�‡�d�œ�}�„�q�œ�r�w���æ�x���w���Y�›�¡�‡�c�t�x
R�“�q�j�‡�d�œ�}�m�‡�“�|�?�’�T�w�€

�ß���Y�U���O�`�‡�b�}�f�w�‘�O�s�æ���x�„�…
ž�c�€�ß���Y�›���L�`�‡�b�}�\�\�p�x�€�ß���Y�›�L�d

�”�h�Š�w�M�O�›	º�p�`�‡�b�}

3.20.1 BibTEX �›�;�M�s�M

�‡�c Bib TEX33�£�›�;�M�”
²�t�| Bib TEX �U�×�ˆ
\
R�`�o�M�”�Ó�é�¬�å�Ü�t�m�M�o
†�Ì�`�‡�b�}

�¹�”�µ�¯�”�Å 3.10�›�«�t�_�o�M�V�‡�`�•�O�}

���s�x LATEX �w�H�°
�	��p�K�”����
V
™�¯�w�¶	{�| �[ �~���H 6 
[ ] LATEX 2" 
’��	{�^
R�Ö�ó � �›�«

�t�`�‡�b�}

Listing 3.10: nobib.tex

1 \ documentclass [a4j, dvipdfmx]{ jsarticle}
2 \ begin {document}
3 �� �� 
Œ 
\ �w �Š \ cite { �� �� _ �� �æ 201310} �› �€ �ß �q �` �h �}
4 \ begin { thebibliography}{ 10}
5 \ bibitem { ���� _���æ 201310} %
6 �� �� 
V 
™ , �� �æ �� �p . [ �~ �� �H 6
[ ] LATEX 2" 
’ �� 	{ �^ 
R �Ö �ó . �U 	[ 
° �æ �þ ,

�~ �� �H 6,10 2013.
7 \ end{thebibliography}
8 \ end{document}

�‡�c�\�•�›�¯�ï�Í� �ç�`�o�ˆ�‡�b�}

$ platex -kanji=utf -8 nobib.tex
$ platex -kanji=utf -8 nobib.tex
$ dvipdfmx nobib
$

33�£ �®�|�•�o�~�¯�‹�`�X�x�®�|�•�o�l�X�¯�q�¡�ˆ�‡�b�} http://ctan.org/pkg/bibtex
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2 �s platex �¯�Ú�ï�Å�›�î�æ�`�o�M�”�w�x�| 1 �S�è�t�™	\�w \ cite �t�‘�”�€	°	Ø�C�w�Ë	ý�›�æ�M�| 2

�S�è�t�7	4�$�s	Z�—�Ñ�•� �ç�›
\
R�`�o�M�”�T�’�p�b�}

�Ž�<�w�‘�O�s PDF �Ñ�•� �ç�U�˜�’�•�”�q�¥�M�‡�b�}


$ 3.8: nobib.pdf

����
Œ
\�w�Š [1] �›�€�ß�q�`�h�}

�€�ß���Y

[1] ����
V
™ , ���æ���p . [�~���H 6 
[ ] LATEX 2" 
’��	{�^
R�Ö�ó . �U	[
°�æ�þ , �~���H 6,10 2013.

3.20.1.1 thebibliography ���¥

�¹�”�µ�¯�”�Å 3.10 �w 4 �æ�è�T�’ 6 �æ�è�x thebibliography ���¥�q�s�l�o�S�“�|�\�\�p���Y	Ø

�C�›	{�M�o�M�V�‡�b�} \begin{ thebibliography }{ LONGEST� LABEL} � \ end{ thebibliography } �w���t

\bibitem[ LABEL]{ KEY} ENTRY�›���‚�o�M�V�‡�b�}

LABEL

�€�ß���Y�w�å�Õ�ç�¢�¹�”�µ�¯�”�Å 3.10 �w
z���È
æ
ü �£�›�¦���`�‡�b�}�\�w�¦�Ó�³�ã�ï�x	²

�t�D�ó�p�|	²�t�`�h	Ô�ù�t�x [1]�| [2]�| [3]�| . . . . . . �w�‘�O�t 1 �T�’�È
j�q�s�“�‡�b�}

�‹�j�–�œ
:�È�Ž�Ž�t�‹�ó
:�È�•�í
(�|�Ô�Š� �s�r�U�¦���p�V�‡�b�}

KEY

���Y�›�€	°�b�”�h�Š�w�è�¹�¢�¹�”�µ�¯�”�Å 3.10 �w�˜���È
æ
ü �£�›�G	\�`�‡�b�}�\�•�›�™	\

�w\ cite �¯�Ú�ï�Å�t�‘�“�€	°�`�‡�b�}���w�è�¹�q	O
ó�`�s�M�‘�O�t�`�o�X�i�^�M�}

ENTRY

���Y�w�º�0�¢�¹�”�µ�¯�”�Å 3.10 �w
h���È
æ
ü �£�›�G	\�`�‡�b�}�\�\�t�x�Ú�™�w LATEX �¯�”

�Å�U�G	\�p�V�‡�b�}

LONGEST-LABEL

LABEL�w�¤�p�°
j�Õ�M���È�q�‰�a
:�i�Z
:�È�›�Ö�—�`�‡�b�¢�¹�”�µ�¯�”�Å 3.10 �w�+���È


æ
ü�£�}

�h�q�Q�y LABEL�›�°
~�!�Ë�d�c�€�ß���Y�w
:�U 2 �;�i�l�h	Ô�ù�| 22 �q�T 00�| 72 �s�r�&�p

�s 2 �;�w
:�È�›�Ö�—�`�o�S�V�‡�b�} 2 �;�w
:�È�s�’�s�œ�p�‹�Ï�M�‡�d�œ�}

�‡ �h LABEL �› �! �Ë �`�| � changed label � �q �M �O �å �Õ �ç

�¢ \ bibitem [ � changed label � ]{ �s�œ�q�T } : : : : : :�£ �U �7 �Õ �i �l �h 	Ô �ù�| �� �È 
: �x 15 �¢�G
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�ø�U 2 ���È�|�é�”�Ú�È�U 12 ���È�|�í
(�U 1 ���È�£�s�w�p 123456789012345 �s�r�Ú�™�w 15 �;

�w
:�È�›�Ö�—�`�‡�b�}

3.20.1.2 \cite �¯�Ú�ï�Å

\ cite �¯�Ú�ï�Å�x���Y�w�€	°�t�;�M�‡�b�}�¹�”�µ�¯�”�Å 3.10 �p�x � ���� _���æ 201310� �q�M�O�¦

���›�`�o�M�‡�b�}

\ label �¯�Ú�ï�Å�q \ ref �¯�Ú�ï�Å�t�‘�”�€	°�M�O�¢ 3.16 
…�£�q�x	—�`�§�O�q�M�O�\�q�U�S
ü�T�“

�M�h�i�Z�h�p�`�•�O�}�€	°�b�”�M�w�Ë�©�U�§�O�q�x�M�Q�|�,�Š�$�t�x�f�w
Q�í�x�!�˜�“�‡�d�œ�}�M

�j�M�j�€	°�b�”�h�|�t
:�È�›	{�V�õ�Q�”
ž�A�‹�K�“�‡�d�œ�}

3.20.2 BibTEX �›�;�M�”

�€�ß���Y�›���L�b�”�t�x thebibliography ���¥�›�;�M�”�M�O�‹�K�“�‡�b�U�| LATEX �t�‡�T�d�o

�M�”	r�g�x�å�Õ�ç�t
j�ø�›	ü�l�o�M�”���S�p�b�}�f�\�p���Y�º�0�s�r�w�è� �ž�¢�Ä�›�°�Å�`�o�×�ˆ

�p�S�\�s�l�o�X�•�”�w�U Bib TEX �p�b�}

Bib TEX �x�€�ß���Y�t���b�” 	{�½	Ø�C �q�z�y�•�”�|�f�w�€�ß���Y�w�¶	��•�»� �Ä�ç�s�r�q�M�O	Ø

�C�›�>�Š�’�•�h�Ñ�¥�”�Ú�¿�Ä�p�G	\�^�•�h�Ñ�•� �ç�›�¡�ˆ���ˆ�‡�b�}�f�`�o Bib TEX �x�f�w	{�½	Ø

�C�›	r�g�`�o LATEX �p�{�Q�”���t�`�’�Š���œ�p�X�•�”�¹�Ñ�Ä�¢�£�ž�¢	r�g�%�£�p�b�}�\�•�t�‘�“�|

�€�ß���Y�w�Ã�”�»�Õ�”�µ�›�o�°�w LATEX �Ñ�•� �ç�w�ˆ�s�’�c�|���w�Ñ�•� �ç�q�‹�ž���p�V�‡�b�}

3.20.3 	{�½	Ø�C�w�Ö	�

�€�ß�t�`�h�æ���•�¿�‰�w	{�½	Ø�C�x���X�w	Ô�ù Web �p�Ö	��p�V�”�w�p�|�…�^�œ�U�×�—�p�^
R�b

�”
ž�A�x�K�“�‡�d�œ�} Bib TEX �w	{�½	Ø�C�›���™�`�o�M�” Web �±� �Ä�x�| TEX Wiki �w Bib TEX ��

�È�À�”�ç 34�£�t�o	º�p�^�•�o�M�‡�b�}�‡�h�| CiNii 35�£�s�r�æ���U�g�±�”�Ï�µ�•�¶�q�w Web �±� �Ä�p

�x�æ���w Bib TEX 	{�½	Ø�C�›�¬�‰�`�o�M�”	Ô�ù�U���M�p�b�}


Œ���q�‰�7�| �[ �~���H 6 
[ ] LATEX 2" 
’��	{�^
R�Ö�ó � �w Bib TEX 	{�½	Ø�C 36�£�›�«�t�`�‡�b�}

Bib TEX �w	{�½	Ø�C�x�Í�w�‘�O�s�Â�©�µ�Ä�Ñ�•� �ç�q�s�l�o�M�‡�b�}

Listing 3.11: bibunsho.bib

1 @BOOK{�� �� _ �� �æ 201310 ',
2 title={[ �~ �� �H 6
[ ] LaTeX2�� 
’ �� 	{ �^ 
R �Ö �ó },
3 author={ �� �� 
V 
™ and �� �æ �� �p },
4 publisher={ �U 	[ 
° �æ �þ },
5 year={2013} ,
6 month={10} ,
7 edition={ �~ �� �H 6},

34�£ https://texwiki.texjp.org
35�£ �Ô�Š�w�æ���U�g�±�”�Ï�µ�} http://ci.nii.ac.jp/
36�£ �\�w	{�½	Ø�C�x Lead2Amazon �¢ http://lead.to/amazon/jp/ �£�q�M�O 	{�½	Ø�C�U�g�±�”�Ï�µ�T�’	��˜�`�h�‹�w�›

�°
æ�~�!�`�h�‹�w�p�b�}
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8 isbn={9784774160450} ,
9 url={http ://amazon.co.jp/o/ASIN/4774160458/} ,

10 price={ �Ç 3,360},
11 totalpages={432} ,
12 timestamp={2014.03.13} ,
13 }

�\�w�Ñ�•� �ç�› � bibunsho.bib � �q�M�O�Ê
²�p�-���`�‡�b�}

3.20.4 LATEX �Ñ�•� �ç���w	{�Ü

Bib TEX �w	{�½	Ø�C�›�b�;�b�” LATEX �Ñ�•� �ç�›�;�™�b�”
ž�A�U�K�“�‡�b�}�Í�w�¹�”�µ�¯�”�Å

3.12�w�‘�O�t�`�‡�b�}

Listing 3.12: bibunsho.tex

1 \ documentclass [a4j, dvipdfmx]{ jsarticle}
2

3 \ bibliographystyle { junsrt}
4

5 \ begin {document}
6

7 �� �� 
Œ 
\ �w �Š \ cite { �� �� _ �� �æ 201310 '} �› �€ �ß �q �` �h �}
8

9 \ bibliography {bibunsho}
10 \ end{document}

�\ �w �¹ �” �µ �¯ �” �Å 3.12 �t �x�| \ bibliographystyle �¯ �Ú �ï �Å �q \ cite �¯ �Ú �ï �Å�|�^ �’ �t

\ bibliography �¯�Ú�ï�Å�w 3 �m�U�b�;�^�•�o�M�‡�b�}�\�•�’�t�m�M�o�r
†�`�‡�b�}

3.20.4.1 \ bibliographystyle �¯�Ú�ï�Å

�\�•�x�€�ß���Y�w
¯�Ô�M�O�›
ƒ���b�”�¯�Ú�ï�Å�p�b�}�¦���p�V�” �µ�»� �ç 37�£�q�f�w�™�¯�›
¯

3.10�t�‡�q�Š�‡�`�h�}


¯ 3.10: �–�;�p�V�”�µ�»� �ç�w�«

�µ�»� �ç �™�¯

jplain �‹�l�q�‹
ª	j�$�s�µ�»� �ç

jalpha ���Y�w
j�ø�U�¶	��Ê�q	Z
[�å�›�K�˜�d�h�‹�w�t�s�”

jabbrv �p�V�”�i�Z�y�T�X�b�”

junsrt �Š���p�¾�;�`�h	q�t���‚�”

37�£ Bib TEX �w �µ �» �  �ç �Ñ �• �  �ç �x �Ó �é �¬ �å �Ü �t �  TEX �p �x �s �X�|�› 	� �s �Ó �é �¬ �å �Ü �t �  �t �o �G 	\ �`
�o �K �“ �‡ �b�} 
Ó �è �x �µ �» �  �ç �Ñ �• �  �ç �w �î 
÷ �t �m �M �o �Œ �” 
ž �A �x �K �“ �‡ �d �œ �U�| �µ �¯ �w �K �” �M �x
http://tug.ctan.org/info/bibtex/tamethebeast/ttb_en.pdf �›�]�a�X�i�^�M�}
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3.20.4.2 \ cite �¯�Ú�ï�Å

�¹�”�µ�¯�”�Å 3.12 �p�x � ���� _���æ 201310' � �q�M�O�¦���›�`�o�M�‡�b�}�\�•�x Bib TEX 	{�½	Ø

�C bibunsho.bib �¢ 3.11�£�w 1 �æ�è�p�¦���`�o�M�” ���Y�Ê �p�b�}

3.20.4.3 \ bibliography �¯�Ú�ï�Å

�7�™�t \ bibliography �¯�Ú�ï�Å�›�;�M�o�€�ß���Y�w�°�a�›	Z�—�`�‡�b�}�¹�”�µ�¯�”�Å 3.12�t�o�|

\ bibliography �¯�Ú�ï�Å�t bibunsho �q�M�O���È�»�›�I�`�o�M�‡�b�}�\�•�x�¡�ˆ���‰ Bib TEX 	{�½

	Ø�C�Ñ�•� �ç�›�Ô�`�o�M�‡�b�}�h�i�`�|	{�½	Ø�C�Ñ�•� �ç�w�¦�Á� �x	†�V�‡�b�}���s�w�«�p�x

bibunsho.bib �q�M�O�Ñ�•� �ç�Ê�p�b�w�p�|�¦�Á� �›	��“	†�V bibunsho �q�M�O���È�»�›�)�Q�‡�b�}

3.20.5 BibTEX �›�;�M�h LATEX �Ñ�•� �ç�w�¯�ï�Í� �ç

�¯�ï�Í� �ç�b�”�q�V�w	�	q�U
ÿ�Q�‡�b�} Bib TEX �›�;�M�h�¯�ï�Í� �ç�w�•�“�M�x�Ž�<�w�‘�O�t�æ

�M�‡�b�}�Ž�<�w�«�p�x
Œ�t	\�‚�h bibunsho.tex �›�¯�ï�Í� �ç�`�o�M�‡�b�}

$ platex -kanji=utf8 bibunsho.tex
$ pbibtex -kanji=utf8 bibunsho
$ platex -kanji=utf8 bibunsho.tex
$ dvipdfmx bibunsho
$

pbibtex �q�M�O�| Bib TEX �w	r�g�%�›�Ô�Š� �•�0� �^�d�h�Ó�é�¬�å�Ü�›�;�M�‡�b�}

thebibliography ���¥�›�;�M�h	Ô�ù�q�‰�a�‘�O�t�|�€	°	Ø�C�w�Ë	ý�q	Z�—�Ñ�•� �ç
\
R�w�h�Š

�t platex �› 2 �s�î�æ�`�‡�b�}

�¯�ï�Í� �ç�U�Á�Ä�t	4�˜�”�q�Í�w�‘�O�t�s�”�x�c�p�b�}

����
Œ
\�w�Š [1] �›�€�ß�q�`�h�}

�‡�h�è�¤�t�x�Í�w�‘�O�s�€�ß���Y�w�°�a�U	Z�—�^�•�o�M�‡�b�}

�€�ß���Y

[1] ����
V
™�|���æ���p�} [�~���H 6 
[ ] LATEX 2" 
’��	{�^
R�Ö�ó�} �U	[
°�æ�þ�| �~���H

6,10 2013.

3.21 ��	{�w�(
(

��	{�w�(
(�q�x��	{�w	Í�<�(�È�wO1���w�\�q�p�b�}�\�\�p�x��	{�w�(
(�›�Ð
T�b�”�M�O�›	º�p�`

�‡�b�}
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�^�‡�_�‡�s�M�O�U�K�“�‡�b�U�| geometry �Í�¿�­�”�´ 38�£�›�;�M�”�M�O�U�‹�l�q�‹���o�p�T�m�†
¶

�p�b�}�\�•�x�Ž�<�w�‘�O�t�–�;�`�‡�b�}

1 \ usepackage{ geometry }
2 \ geometry { left=25mm, right=25mm, top=30mm, bottom=30mm}

�(�È�w�(
(�› 25mm�t�`�|	Í�<�w�(
(�› 30mm�t
ƒ���`�o�M�‡�b�}

�\�w���t�‹ geometry �Í�¿�­�”�´�x�›���w�Ö�”�´�i�Z�(
(�›
ƒ���b�”�s�r�(�b�s�;�ó�U��
:�K�”

�w�p�|�m�« 38�£�w URL �t�K�”�Å�©�á�Ý�ï�Ä�›�¡�‰�q�‘�M�p�`�•�O�}

3.22 �è�Í�w
\
R

�è�Í�x�_	Z�`�›�‡�q�Š�h�‹�w�w�\�q�p	��t�¤	·
…�•�w�€	°�q�`�o�;�M�’�•�‡�b�}�Š���›	{�X�M�t

�x�„�q�œ�r�>�t�b�”�\�q�s�X�|�è�Í�t
ž�A�s	Ø�C�x�| \ section �s�r�w�_	Z�`�¢ 3.9 
…�£�T�’�×�ˆ�p

	��˜�^�•�”�w�p�|�…�^�œ�x�è�Í�›
¯�Ô�b�”�¯�Ú�ï�Å�›�G	\�b�”�i�Z�p�b�}

�è�Í�›
¯�Ô�`�h�M�q�\�–�t�| \ tableofcontents �¯�Ú�ï�Å�›�–�;�b�•�y�è�Í�U
¯�Ô�^�•�‡�b�}

3.23 LuaLATEX �›�–�l�o�ˆ�‘�O

�Ž	Í�p�| LATEX �w�–�M�M�x�{�q�q�S�“
†�Ì�`�o�V�‡�`�h�}�Ž	Í�p�w
†�Ì�p
²���q�`�o�M�h�w

�x�| pLATEX �p�b�}�`�T�`�|�7�Ù�p�x�Ô�Š�p�‹ LuaLATEX �U�;�M�’�•�”�‘�O�t�s�l�o�V�‡�`�h�}

LuaLATEX �x�|���‡�p
†�Ì�`�o�V�h pLATEX �t
–�"�b�”
Ê
[�ó�—�›�Ë�j�‡�b 39�£�}�f�w�O�Q�| pLATEX

�t�x�s�M�|�Í�w�‘�O�s�Ý�æ�¿�Ä�›�Ë�j�‡�b�}

ˆ DVI �Ñ�•� �ç�›�&���b�”�\�q�s�X�|�Ú
€ PDF �U�˜�’�•�”�}

ˆ 
Ê
[�Ì�t Lua �t� �›�î�æ�p�V�”�}

ˆ �Ñ�¥�ï�Ä	*�%�w�{�M�U�G
ï�t���o�t�s�l�o�M�”�}

ˆ LuaLATEX 
•�;�w�Í�¿�­�”�´�U�b�;�p�V�”�}

�f�w
S�Ø�|
Ê
[���S�x pLATEX �t�	
��U	Í�U�“�‡�b 40�£�}�‡�h�| 2022�å 3 �D�q�O�p�x�|�¶�q�w�«�å�µ

�Ñ�•� �ç�x�‡�i pLATEX �U�¤	ú�w�‘�O�p�b 41�£�}�f�w�h�Š�| LuaLATEX �›�Æ�;�p�V�”�;�q�x�|�Ô	×�p

�^
R�b�”��	{�¢�è�Ù�”�Ä�s�r�£�t�v�’�•�o�`�‡�M�‡�b�}

�q�x�M�Q�|���‡�p
†�Ì�`�o�V�h�\�q�x�Á�,�t�x�s�“�‡�d�œ�} pLATEX �p
Ê
[�p�V�”��	{�T�’

LuaLATEX �p
Ê
[�p�V�”��	{�›�^
R�b�”�h�Š�t�x�|�Í�w�‘�O�s�:�›�!�Ë�b�”�i�Z�p�‘�M�w�p�b�}�o

�t�t�Q�y�|
:�Ü�w
Ê�ˆ�M�•
$
¯�w	��“�Ö�•�M�s�r�x�| LuaLATEX �p�‹�!�˜�“�‡�d�œ�}

38�£ http://www.ctan.org/pkg/geometry
39�£ �\�w�‘�O�s�ô�S�s
Ê
[�ó�—�x�| LuaTEX-ja �¢ http://sourceforge.jp/projects/luatex-ja/ �£�q�M�O�Ó�é�´�£�«�Ä

�t�‘�”�‰
C�w
R�L�p�b
40�£ �T�m�o�‘�“�T�x�ô���t
Ê
[�U�p�V�”�‘�O�p�b�U�|�f�•�p�‹ pLATEX �w�„�O�U�ô���p�b�}
41�£ 	Ø�C�J�¶�¨�w���À�Z�€�æ���w�µ�»� �ç�Ñ�•� �ç�w�7�Ü�‹�| pLATEX �U
²���t�s�l�o�M�”�‘�O�p�b�}
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ˆ ��	{�«�å�µ�›�!�Ë�b�”�}

ˆ �¦�Ó�³�ã�ï�w dvipdfmx �›�_	†�b�”�}

ˆ LuaLATEX �;�w�Í�¿�­�”�´�›�¡�ˆ���‰�}

�f�•�g�•�|�Ž�<�p	q
j�t
†�Ì�`�o�M�V�‡�b�}

3.23.1 
²���•���È�¯�”�Å�t�m�M�o

LuaLATEX �p�x�|�Ã�Ñ�¥�ç�Ä�w���È�¯�”�Å�x UTF-8 �p�b�}�f�w�h�Š�|�7	s�T�’ UTF-8 �p�Ñ�•� 

�ç�›�G	\�`�o�S�X�\�q�›
*	‘�`�‡�b�}

3.23.2 LuaLATEX �p�–�Q�”��	{�«�å�µ

LuaLATEX �p�x�|�Í�w�‘�O�s��	{�«�å�µ�›�b�;�p�V�‡�b�}�s�S�|�\�\�p�x�Ô�Š� ��	{�U
Ê
[�p�V

�”�«�å�µ�Ñ�•� �ç�w�ˆ	º�p�`�‡�b�}

3.23.2.1 ltjs �%�«�å�µ

3.6 
…�p
†�Ì�`�h�‘�O�s�| LuaLATEX �p�–�Q�”�Ã�Ñ�¥�ç�Ä�w�«�å�µ�Ñ�•� �ç�U���O�`�‡�b�}�f

�•�U�| ltjs �%�w�«�å�µ�Ñ�•� �ç�p�b�¢ pLATEX �p�w�«�å�µ�Ñ�•� �ç�Ê�w�„�t � lt � �›�m�Z�”�\�q

�p�| LuaLATEX �;�w�«�å�µ�Ñ�•� �ç�Ê�t�s�”�h�Š�|�\�\�p�x�\�w�‘�O�t�z�|�‡�b�£�} lsjsarticle ,

ltjsreport , ltjsbook �w 3 �m�U�;�™�^�•�o�M�‡�b�}

3.23.2.2 jlreq

LuaLATEX �p�x�| jlreq �q�M�O�«�å�µ�Ñ�•� �ç�U�;�M�’�•�”�\�q�‹���M�p�b�}�\�•�x�|�®�Ô�Š� 
Ê


[	r�g�w�A�E�¯�›�¬�h�b�‘�O�s
Ê
[�›�î�q�p�V�”�‘�O�t
ƒ�-�^�•�h�«�å�µ�Ñ�•� �ç�p�b�} jlreq

�x�| LuaLATEX �i�Z�p�s�X pLATEX �s�r�p�‹�b�;�p�V�‡�b�}

3.23.2.3 bxjs �%�«�å�µ

bxjs �%�«�å�µ�Ñ�•� �ç�‹�| ltjs �%�«�å�µ�Ñ�•� �ç�q�‰�a�‘�O�t�–�Q�”
Z�;�«�å�µ�Ñ�•� �ç�p�b�}

�è	×�w pLATEX �p�w�«�å�µ�Ñ�•� �ç�Ê�w�„�t � bx� �›�m�Z�h�| bxjsarticle , bxjsreport , bxjsbook

�w 3 �m�U�;�™�^�•�o�M�‡�b�} jsarticle , jsreport , jsbook �s�r�w�«�å�µ�Ñ�•� �ç�t�~�‘�U�C�Q�’

�•�h�«�å�µ�Ñ�•� �ç�p�b�}

3.23.3 �¦�Ó�³�ã�ï�t�m�M�o

���‡�p
†�Ì�`�o�V�h�¦�Ó�³�ã�ï�w�¤�p�| DVI 	r�g�%�›�¦���b�”�¦�Ó�³�ã�ï�¢ dvipdfmx �s�r�£�x�|

�h�•�c�t�_	†�`�o�S�V�‡�`�•�O�} LuaLATEX �p�x DVI 	r�g�%�›�&���d�c�t PDF �›	Z�—�b�”�h�Š�|

�ì
¶�t�™�¯�w�s�M�¦�Ó�³�ã�ï�p�b�}�f�•�i�Z�p�s�X�|�¡�^�ˆ�›�I�\�b�D�ó
Q�‹�K�“�‡�b�}

�‰�7�t�`�o�|�¤�Í�¿�­�”�´�t�I�`�o�K�”�¦�Ó�³�ã�ï�p dvipdfmx �U�K�•�y�|�\�•�‹�_	†�`�o�S�V

�‡�`�•�O�}
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3.23.4 LuaLATEX �;�w�Í�¿�­�”�´�›�¡�ˆ���‰

LuaLATEX �;�w�Í�¿�­�”�´�q�`�o�h�•�c�t�¡�ˆ���œ�p�S�V�h�M�w�x�| luatexja �Í�¿�­�”�´ 42�£�p

�b�}�\�w�Í�¿�­�”�´�p�x�| LuaLATEX �t�S�Z�”�,�Š�$�s�è��
Ê
[�;�ó�›���™�`�‡�b�}�h�i�`�| ltjs

�%�«�å�µ�›�–�O	Ô�ù�x�|�×�ˆ�p�Í�¿�­�”�´�U�¡�ˆ���‡�•�‡�b�¢�å�C�p�¡�ˆ���œ�p�‹
í�^�;�x�K�“�‡

�d�œ�£�}

�‡ �h�| LuaLATEX �² �Z �t �6 
ƒ �- �^ �• �h �Í �¿ �­ �” �´ �‹ �K �“ �‡ �b�}�« �Q�y�| otf �Í �¿ �­ �” �´ �x

LuaLATEX �p�x�b�;�p�V�c�|�E�˜�“�t luatexja-otf �›�b�;�b�”
ž�A�U�K�“�‡�b�}�^�’�t�|�p�h�“


²�p�b�U pLATEX 
•�;�w�Í�¿�­�”�´�x LuaLATEX �p�x�b�;�p�V�‡�d�œ�}�\�w�‘�O�s�Í�¿�­�”�´�›�b

�;�`�o�M�”	Ô�ù�x�|�&�S�”�V�õ�Q�~�_	†�U
ž�A�p�b�w�p�|�«�™�`�o�X�i�^�M�}

�s�S�| pLATEX 
•�;�w�G	\�›�–�l�o�M�”	Ô�ù�‹�|�\�\�p�”�õ�U
ž�A�p�b�}�«�Q�y�|�µ�Ö�”�µ�›�í�Z

�”�s�r�w�è�$�p pLATEX �p zw�q	{�M�o�M�h�q�\�–�x�| LuaLATEX �p�x ��\zw �� �q�b�”
ž�A�U�K�“�‡�b�}

3.23.5 LuaLATEX �p
Ê
[�`�o�ˆ�‘�O

LuaLATEX �p
Ê
[�b�”�h�Š�t�x�|

$ lualatex �Ñ�•� �ç�Ê

�w�¯�Ú�ï�Å�›�î�æ�`�‡�b�}�b�”�q�| DVI 	r�g�%�›
ø�’�d�”�\�q�s�X PDF �Ñ�•� �ç�U�˜�’�•�”�x�c

�p�b�}

3.24 
C�2�$�s TEX �w�é�J

�\�w
…�p�x���w
…�t
z�‚�o�•�•
C�2�$�s TEX �w�é�J�t�m�M�o	\�‚�‡�b�}

3.24.1 LATEX �›� �ï�µ�Ä�”�ç�b�”

�…�^�œ�U�×
��w�¯�ï�Ð�á�”�»�p LATEX �w�$	B�›�`�h�M�\�q�U�K�”�p�`�•�O�T�’�|�\�w
…�p�x

macOS�| Windows�| Linux �%OS �t�m�M�o LATEX �w� �ï�µ�Ä�”�ç�M�O�›	º�p�`�‡�b�}�M�c�•�‹ TEX

Live �q�z�y�•�”�|�K�“�q�K�’�•�” LATEX �w	*�%�À�”�ç�›�‰���`�h�‹�w�›� �ï�µ�Ä�”�ç�b�”�i�Z

�p�b�}

Windows �w	Ô�ù http://www.tug.org/texlive/acquire-netinstall.html �T �’ install-

tl.exe �›�¼�¢�ï�é�”�Å�`�| EXE �Ñ�•� �ç�›�î�æ�`�‡�b�}

macOS �w	Ô�ù macOS �w	Ô�ù�x�|�°
j�‘�M�w�x TEX Live �›�Ñ�ç� �ï�µ�Ä�”�ç�b�”�\�q�p�b�}

https://tug.org/texlive/acquire-netinstall.html �T�’�| tar.gz ���Ü�w�y	V�Ñ�•� �ç�›

�¼�¢�ï�é�”�Å�`�|�\�\�t���‡�•�o�M�”�î�æ�Ñ�•� �ç install-tl �t�‘�“� �ï�µ�Ä�”�ç�`�‡�b�}

�‡�h�x�| macTeX �q�z�y�•�”�| macOS ���¥�t�7�&�=�^�•�h TEX Live �›� �ï�µ�Ä�”�ç�`�o�‹

�Ï�M�‡�d�œ�}�\�w	Ô�ù�x�| 
ž�c Homebrew �&���p�|�T�m �--cask � �¦�Ó�³�ã�ï�›
P�l�o � �ï�µ

42�£ https://www.ctan.org/pkg/luatexja
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�Ä�”�ç�`�o�X�i�^�M�}�ž�ï� �ï�µ�Ä�”�ç�U���É�t�s�l�o�`�‡�O�h�Š�| macTeX �›� �ï�µ�Ä�”

�å�&���p� �ï�µ�Ä�”�ç�b�”�\�q�x
*	‘�`�‡�d�œ �}

Linux �w	Ô�ù �Í�¿�­�”�´�Ú�É�”�´�ß�”�p texlive �q�U�g�`�|�Î�¿�Ä�`�h�‹�w�›�Ð�‚�o� �ï�µ�Ä�”

�ç�`�‡�b�}�«�Q�y Ubuntu �p�x sudo apt-get install texlive-full �q�`�‡�b�}

TEX Live �x�™�w
…�¢�«�Q�y 3.13
…�s�r�£�t�o�r
†�^�•�” graphicx �Í�¿�­�”�´�q�M�l�h�¤	��w�Ú

�«�é�Í�¿�­�”�´�¢�™	\�£�›
¶�o���ˆ�‡�b�}�\�w	·�x�M�X�m�T�w�Ú�«�é�Í�¿�­�”�´�›	º�p�`�‡�b�U�|

	º�p�b�”�‹�w�x
¶�o TEX Live �t	)�å�^�•�o�M�”�‹�w�p�b�}	H�l�o�| TEX Live �w� �ï�µ�Ä�”�ç�™�t

�…�^�œ�U�?�T�Í�¿�­�”�´�›� �ï�µ�Ä�”�ç�b�”
ž�A�x�K�“�‡�d�œ�}

3.24.2 " - pTEX �Ž�Ž�w TEX 	r�g�%

TEX 	r�g�%�›
$ 3.9 �t�‡�q�Š�‡�`�h�}
$�¤�w�ü�¹�x�ÿ
\�›�Ô�`�o�|�«�Q�y " - pTEX �x pTEX �q

"-TEX �w�ÿ
\�p�K�”�q�M�O�™�¯�p�b�}�µ�¯�w�K�”�M�x�\�•�’�t�m�M�o Web �s�r�p�Ð�‚�o�ˆ�”�q�‘

�M�p�`�•�O�}

TEX

"-TEX

pTEX

" - pTEX

upTEX

"-upTEX

X ETEX

pdfTEX LuaTEX


$ 3.9: TEX 	r�g�%�w�°
æ

3.24.2.1 "-upTEX

" - pTEX �w�ÿ
\�q�`�o�Ô�Š�p�‘�X�b�;�^�•�o�M�” " -upTEX43�£�q�M�O	r�g�%�U�K�“�‡�b�}�\�•�x

�º
æ�w���È�¯�”�Å�› Unicode �•�0� �^�d�®"��¢�x�`�]�h�T�£�¯�q�M�l�h�›	��s���È�•����� �s�r�›

�{�Q�”�‘�O�t�`�o�K�“�‡�b�}

43�£ �®�M�”�•�”�}�”�o�l�X�¯�‹�`�X�x�®�M�”�•�”�}�”�o�~�¯�q
C�;�`�‡�b�} http://sourceforge.jp/projects/eptex/
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3.24.2.2 pdfTEX

TEX �w�ÿ
\�p�›�t���Ê�s pdfTEX44�£�x�| DVI �Ñ�•� �ç�›�p�^�c�Ú
€ PDF �›
\
R�`�‡�b�} DVI

�Ñ�•� �ç�›�è�’�s�M�w�p dvipdfmx �›
ž�A�q�d�c�| PDF �w�§�—�s
¯�q�—�›�b�;�p�V�”�\�q�T�’�$��

�M�p�x�ô�M
��>�U�K�“�‡�b�}�h�i pdfTEX �x�Ô�Š� �t���b�”
Ê
[	r�g�U " - pTEX �q
z�‚�o�¼�”�s

�r�w�g���T�’�|�Ô�Š�p�x�K�‡�“�;�M�’�•�o�M�‡�d�œ�}

�«�™�b�”�‚�V�x�|�‚�Ž�w�Ñ�¥�”�å�Ü�s�r�p LATEX �t�m�M�o�æ�a�’�•�o�M�”	Ô�ù�|�\�w pdfTEX �›


²���q�`�o�M�”�D�ó
Q�U�Ã�Š�o�ô�M�q�M�O�\�q�p�b�}�b�”�q�¹�”�µ�¯�”�Å�›�¯�Ð�”�`�h�t�‹���˜�’

�c�| " - pTEX �p�x
Y�`�X�ˆ�^�`�s�M�q�M�O�\�q�U�K�“�Q�‡�b�}

3.24.2.3 X ETEX

X ETEX �x�¯�ï�Ð�á�”�»�t� �ï�µ�Ä�”�ç�^�•�h�Ñ�¥�ï�Ä�›�Ú
€�–�O�\�q�p�|�Ø�W�s
ƒ���›�b�”�\

�q�s�X�|�Ñ�¥�ï�Ä�w�ô�S�s	Ø�C�›�b�;�p�V�‡�b�}�Ô�Š� �w�Ñ�¥�ï�Ä�›
Ý
þ�b�”�q�‘�X
ü�T�’�s�M�T

�‹�`�•�‡�d�œ�U�|�«�Q�y�ž�å�Ï�ž� �q�M�l�h
ó�v�s���È�›
’�`�X
¯�q�`�h�M	Ô�ù�| TEX �w	r�g�%�›

�~���b�”�s�r�`�o�0� �b�”�w�x�G�!�s�\�q�p�b�}�f�\�p X ETEX �x�Ñ�¥�ï�Ä	Ø�C�›�¡�ˆ���‰�\�q�p�|

	r�g�%�›�~���b�”�\�q�s�X
ó�v�s���È�›�‹�0�›�t�{�Q�‡�b�}

3.24.3 ConTEXt

LATEX �Ž�Ž�t�‹	m
.�s TEX �›�§�=�b�”�h�Š�w�Ú�«�é�Í�¿�­�”�´�x�M�X�m�T���O�`�‡�b�}�7�Ù�p

�x�‚�Ž�›�¤	ú�t�| ConTEXt 45�£�q�M�O LATEX �Ž�Ž�w�Ú�«�é�Í�¿�­�”�´�›�;�M�h��	{�‹
ÿ�Q�m�m�K�“

�‡�b�} LATEX �q�x�§�M�|�Í�w�‘�O�s���O�q�s�l�o�M�‡�b�}

Listing 3.13: ConTEXt �t�‘�”��	{�w�« 46�£

1 \setuphead[title ][style={\ ss \bfd},
2 before={\ begingroup },
3 after={John Doe, the author\ smallskip %
4 \currentdate\ bigskip \ endgroup}]
5

6 \starttext
7

8 \ title {\CONTEXT}
9

10 \ section {Text}
11 \CONTEXT\ is a document preparation system for the
12 \TEX\ typesetting program. It offers programmable
13 desktop publishing features and extensive
14 facilities for automating most aspects of
15 typesetting and desktop publishing , including
16 numbering and cross -referencing (for example to
17 equation \ in [eqn:famous -emc]), tables and figures ,

44�£ http://ctan.org/pkg/pdftex
45�£ �®�\�œ�o�X�b�q�¯�q
C�;�`�‡�b�} http://wiki.contextgarden.net/
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18 page layout , bibliographies , and much more.
19

20 It was originally written around 1990 by Hans
21 Hagen. It could be an alternative or complement
22 to \LATEX.
23

24 \ section {Maths}
25 With \CONTEXT\ we could write maths. Equations
26 can be automatically numbered.
27

28 \placeformula[eqn:famous -emc]
29 \startformula
30 E = mc^2
31 \stopformula
32 with
33 \placeformula[eqn:def -m]
34 \startformula
35 m = \frac {m_0}{\ sqrt {1-\ frac {v^2}{c^2}}}
36 \stopformula
37

38 \stoptext

3.24.4 �f�w���w
Ê
[	r�g�%

�\�\�p�x�| LATEX �Ž�Ž�w
Ê
[	r�g�%�w�O�j�|�Á	ˆ�p�–�Q�”�‹�w�¢�s�M�`�–�Q�”�q�'
Ý�^�•�”�‹

�w�£�›	º�p�`�‡�b�}

3.24.4.1 SATYSFI

SATYSFI47�£�q�x�|
!�Z���í�t�‘�“�‰
C�^�•�h
Ê
[	r�g�³�µ�Â�Ü�p�b 48�£�} OCaml �q�M�O�Ó�é�¬�å

�Û�ï�¬�t� �›�Õ�”�µ�t�‰
C�^�•�|
i�$�s���U�m�M�o�M�”�\�q�U�›�Ã�p�b�}

3.24.4.2 Twight

Twight �q�x�|�è�>���G�t�‘�“
C
¯�^�•�h
Ê
[	r�g�³�µ�Â�Ü�p�b�}�§�—�s�¬�å�Ñ�Ÿ�¿�«�;�ó�›
‹

�Q�”
Ê
[	r�g�%�p�b�} 2022 �å 3 �D�q�O�p�x�|�‡�i�°
`�¬�‰�^�•�o�M�s�M	r�g�%�p�b�U�|�¦�”�Ó�ï

�¹�”�µ�p�¬�‰�b�”�-�h�x�K�”�‘�O�p�b 49�£�}

3.24.4.3 CSS 
Ê
[	r�g�%

Web �U	[�›�b�;�`�h
Ê
[	r�g�%�‹�K�“�‡�b�} Vivliostyle 50�£�U�f�w�/���«�p�b�}

46�£ http://en.wikipedia.org/wiki/ConTeXt#Example_of_code
47�£ �ó�o� �w satys� �q�‰�a�¡�ˆ�›�`�‡�b�}
48�£ https://github.com/gfngfn/SATySFi
49�£ https://note.com/ipsj/n/n6f6961254850
50�£ https://vivliostyle.org/ja/
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3.24.5 Ti kZ �t�‘�”
$

Ti kZ51�£�q�x PGF �q�z�y�•�” TEX �;�w
$��
³�h�›�è�$�q�`�h�Ú�«�é�Í�¿�­�”�´�w�Ñ�é�ï�Ä�¤�ï

�Å�p�b�} Ti kZ �›�;�M�”�\�q�p�|�^�‡�_�‡�s
$�›�Â�©�µ�Ä���Ü�p�G	\�p�V�‡�b�}�Š	·�w
$ 3.2 �•
$

3.1 �‹ Ti kZ �t�‘�“
\
R�^�•�o�M�‡�b�}

�«�Q�y
$ 3.2 �x�Í�w�‘�O�s�¹�”�µ�¯�”�Å�p�^�’�•�‡�b�}

1 \begin{ tikzpicture}[scale=1.5,
2 block/.style = {rectangle , draw=black , thick , text width=6em, align=center ,

rounded corners , minimum height=2em},
3 textblock /.style = {rectangle , text width=6em, align=center , minimum

height=2em}]
4

5 \draw (-1, -1) node[block] (A) { �¹ �” �µ �Ñ �• �  �ç };
6 \draw (2, -1) node[block] (B) {DVI �Ñ �• �  �ç };
7

8 \draw[->, very thick , blue] (A) -- (B);
9 \draw (0.5, -1.2) node (Bd) {\epTeX};

10

11 \draw (5, -1) node[block] (C) {PDF �Ñ �• �  �ç };
12 \draw (5, 0.2) node[block] (D) {PS �Ñ �• �  �ç };
13

14 \draw[->, very thick , blue] (B) -- (C);
15 \draw (3.5, -1.2) node (Cd) {\dvipdfmx};
16

17 \draw[->, very thick , blue] (B) -- (D);
18 \draw (3.25, -0.3) node (Dd) {\ texttt {dvips}};
19

20 \draw[->, very thick , blue] (D) -- (C);
21 \draw (5.45, -0.4) node (Dd) {\ texttt {ps2pdf }};
22 \end{tikzpicture}

Ti kZ �›
†�Ì�b�”�w�x�q�o�‹�G�!�p�´�Ø�w�N�ù�‹�K�”�w�p�|�\�w
…�p�x Ti kZ �t�‘�l�o�^�’�•�h
’

�`�M
$�¢�Í���t���L�`�‡�b�£�› TEXample.net52�£�‘�“�M�X�m�T
�	��`�o�V�‡�`�h�}�µ�¯�w�K�”�M�x

�e�{�m�« 52�£�•�ž�«�·�µ�`�o�|
É
V�`�M
$�w�¹�”�µ�¯�”�Å�›�Ë�Š�o�ˆ�‡�`�•�O�}


$ 3.10: http://www.texample.net/tikz/

examples/dipolar-magnetic-field/

51�£ �®�o�L�l�X�c�¯�q
C�;�`�‡�b�} http://www.ctan.org/pkg/pgf
52�£ http://www.texample.net/tikz/examples/
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$ 3.11: http://www.texample.net/tikz/

examples/nodetutorial/


$ 3.12: http://www.texample.net/tikz/

examples/membrane-surface/


$ 3.13: http://www.texample.net/tikz/

examples/dandelin-spheres/

Ti kZ �x�\�w�‘�O�s�ô�S�s
$�› Illustrator �q�M�l�h�ô�A�s�¹�Ñ�Ä�¢�£�ž�›�;�M�c�t�|�K�X�‡�p�Â

�©�µ�Ä�Õ�”�µ�p�^�”�\�q�U�p�V�‡�b�}

�‡�h TEX - LATEX Stack Exchange53�£�q�M�O Web �±� �Ä�t�o�| �1�<�°�J�¶�%
$�¯�ï�Â�µ�Ä 54�£�q�M

�O�µ�è�¿�Å�U�q�j�| Ti kZ �t�v�’�c�^�‡�_�‡�s�¹�Ñ�Ä�¢�£�ž�›�;�M�o�^�’�•�h�|
É
V�’�`�M�J�¶�%

�w
$�U�d
®�t�‘�“	q�•
Ç�Z�^�•�o�M�‡�b�}	Í�G�w
$�• TEXpample.net �›�_�o�ò�ˆ�`�h�M�x�\�j�’

�›�_�”�w�‹�‘�M�p�`�•�O�}

3.24.6 �y�M�U���ù�s	Ø�C

�\�\�t�x�|�q�O�p�x�b�p�t�y�X�s�l�o�M�”�U�|�M�‡�i�t���ù�q�Ý�Š�’�•�”	Ø�C�›�”�V�‡�b�}�a�ˆ

�w�¿�‰�s�r�›�s�b�M�t�€�ß�t�`�o�X�i�^�M�} �\�\�p
†�Ì�b�”�Ä���x�|�b�p�t�y�X�s�l�o�M�”�Ä���p

�b �w�p�|�\�\�p�w
†�Ì�w�è�“�t
â�^�b�”�\�q�x�|�q�O�p�x
*	‘�`�‡�d�œ�}�«�™�`�o�X�i�^�M�}

53�£ http://tex.stackexchange.com/
54�£ �j �J �x �Nice scienti�c pictures show o�� �p �b�} http://tex.stackexchange.com/questions/158668/

nice-scientific-pictures-show-off
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3.24.6.1 �Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ

LATEX �p�h
þ�›�;�M�”
²�t�| �Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ �q�M�O�;� �t�m�M�o�g�r�b�”
ž�A�U�K�“�‡

�b�} LATEX �t�S�Z�”�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�q�x�h
þ�w �G�V�^ �›�Ô�b�‹�w�p�b�}�h
þ�w�G�V�^�q�x

	N�q�#�w �Õ�^�¢�‘�m�£ �t�s�“�‡�b�}�\�•�U�s�Z�•�y�| LATEX �x�h
þ�w�G�V�^�U
ü�T�’�c�h
þ�›��	{

�t�’�Š���Š�‡�d�œ�}

�’�æ�s�\�q�t TEX �x PNG �• JPEG�| PDF �q�M�l�h�Ì� �Æ�æ�Ñ�•� �ç�T�’�h
þ�w�Ì�¢�ï�Ã�Ÿ�ï

�¬�Ø�¿�«�µ�›	��˜�p�V�‡�d�œ 55�£�}�f�\�p PNG �• JPEG�| PDF �q�M�l�h�Ì� �Æ�æ�Ñ�•� �ç�w�h
þ�›

��	{�p�;�M�”	Ô�ù�|�Í�w 2 �m�w�M�O�w�O�j�M�c�•�T�›�;�M�o�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�› TEX �•�I

�b
ž�A�U�K�“�‡�b�}

ˆ \ includegraphics �¯�Ú�ï�Å�w bb �¦�Ó�³�ã�ï�›�;�M�”

ˆ extractbb �q�M�O�Ó�é�¬�å�Ü�p
\
R�b�”

bb �¦�Ó�³�ã�ï�x
‡
*	‘ LATEX �t�m�M�o Web �w�¿�‰�s�r�›�Ð�‚�h�\�q�U�K�”�M�x�| bb �¦�Ó�³�ã

�ï�›�;�M�o \ includegraphics �¯�Ú�ï�Å�•�Ú
€�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�›�¦���b�”�M�O�›�Œ�l�o�M

�”�T�‹�`�•�‡�d�œ�}

�p�b�U�|�\�w�M�O�x�h
þ�w � 
ú�g�$�s�Õ�^ � �›	��ˆ�p�-���b�”
ž�A�U�K�“�‡�b�}�«�Q�y�…�^�œ�U

�h
þ�w	Ø�C�q�`�o�‘�X�;�M�” �Ð�«�·�ç �q�M�O�o�•�x�|�î�x
ú�g�$�s�Õ�^�p�x�s�X�|�h
É�U�?�x�q�M

�O
: �›
¯�b�o�•�p�b�}

�K�”
ú�g�$�s�Õ�^�t�|�r�•�i�Z�w�h
É�U�g�Š���‡�•�o�M�”�T�q�M�O�µ�S�›
¯�b�”�›�r
þ�S�q�‘

�|�|�r
þ�S�›
¯�b�o�•�q�`�o�x DPI �¢ dots per inch: 1� �ï�½�K�h�“�w�h
É
:�£�s�r�U���O�`�‡�b�}

bb �¦�Ó�³�ã�ï�›�;�M�”	Ô�ù�|�Ð�«�·�ç�q�M�l�h
:�w	Ø�C�q�|�r
þ�S�q�M�O�h
þ�w�µ�S�›
¯�b	Ø

�C�›�;�M�o
ú�g�$�s�Õ�^�›�-�‰�b�”
ž�A�U�K�“�|�\�w�^�À�x�G�!�s�Ñ�—�p�T�m
����w�-�‰�Û�µ�‹�K

�“�Q�‡�b�}	H�l�o�|�Í�t
†�Ì�b�” extractbb �q�M�O�Ó�é�¬�å�Ü�t�‘�l�o�‰	Z�b�”�„�O�U�|	��^�À

�t�‘�”�Û�µ�‹�s�X���o�p�‘�M�q�^�•�o�M�‡�b�}

extractbb �t�‘�”�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�w
\
R PNG�| JPEG �w�h
þ�• PDF �›�7�”	Ô�ù�x�|

extractbb �¯�Ú�ï�Å�›�;�M�o�Í�w�‘�O�t�b�”�\�q�p�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ	Ø�C�Ñ�•� �ç�U
\
R�^

�•�‡�b�}�«�Q�y example.png �w�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�›
\
R�b�”�M�x�|�»�”�Û�Æ�ç�p�Í�w�‘�O

�t�`�‡�b�}

$ extractbb example.png
$

�b�”�q�|�h
þ�q�‰�a�Ã�Ÿ�è�«�Ä�æ�t example.xbb �q�M�O�Ñ�•� �ç�U
\
R�^�•�‡�b�}�\�w�Ñ�•� 

�ç�t�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�U�G	\�^�•�o�M�‡�b�} \ includegraphics �¯�Ú�ï�Å�›�;�M�”�q�|�h
þ

�w�Ê
²�q�‰�a xbb �Ñ�•� �ç�›�U�g�`�o�| xbb �Ñ�•� �ç�U�K�•�y�b�;�b�”�w�p�| PNG�| JPEG �w�h
þ

�• PDF �›�;�M�”�M�x�K�’�T�a�Š extractbb �¯�Ú�ï�Å�›�–�l�o�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�›
\
R�`�o

�S�V�‡�`�•�O�}

55�£ 
S�0�t�|�Â�©�µ�Ä�Ñ�•� �ç�p�G	\�^�•�o�M�” EPS �p�K�•�y�|�Ñ�•� �ç�w
Œ�„�t	{�T�•�o�M�”�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«
�µ�w	Ø�C�›�¡�ˆ���œ�p�–�O�\�q�U�p�V�‡�b�}
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�q�O�x�r�O�s�l�o�M�”�T �q�O�p�x�|�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�›�¦���`�h�“�| xbb �Ñ�•� �ç�›�^


R�`�h�“�b�”�\�q�x�|�¡�ˆ�^�w�‹�q�t�s�”�h�Š
‡
*	‘�t�s�l�o�M�‡�b�}�7	ý�w TEX 	r�g�%�p�x�|

�Ì�¢�ï�Ã�Ÿ�ï�¬�Ø�¿�«�µ�›�¦���`�s�X�o�‹
$
[�›	��“���Š�’�•�‡�b�}�b�p�t xbb �Ñ�•� �ç�U���O

�b�”	Ô�ù�x�|�_	†�`�o�S�X�\�q�›�S�b�b�Š�`�‡�b�}

�€�ß���Y
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�H 4 	· �t� 	r�g�%

�\�w	·�p�x COINS �w�-�‰�;���¥	Í�p�w Python�| Java�| C�| C++ �| MATLAB �t�‘�”�Ó�é�¬�å�Ü

�w�‰
C�M�O�•�|�î�æ�M�O�›
†�Ì�`�‡�b�}

4.1 �t� 	r�g�%�q�x

�¯�ï�Ð�á�”�»�U�ˆ�^�b�”�h�Š�t�x�| CPU �U�r	
�p�V�” �;�•�  �w���Ü�p�w�Ó�é�¬�å�Ü�U
ž�A�t�s

�“�‡�b�}�`�T�`�;�•� �x
����t�x�r	
�`�n�’�M�h�Š�|�°
`�$�t�x C �s�r
����U�¡�ˆ�•�b�M �Ó�é�¬

�å�Û�ï�¬�t�  �›�–�l�o�Ó�é�¬�å�Ü�›	{�V�‡�b�}

�\�w�t� �›�r	
�`�o�Ú
€ CPU �s�r�w	r�g�%�U�r	
�p�V�”�t� �t�!�õ�b�”�h�Š�w�Ó�é�¬�å�Ü�U�K

�“�‡�b�}�;�•� �|�K�”�M�x�f�•�t	j�c�”���Ü�w�î�æ�Ñ�•� �ç�›	Z�—�b�”�»� �Ó�w	r�g�%�› �¯�ï�Í� 

�å �¢ Compiler�£ �q�M�M�|�¹�”�µ�Ñ�•� �ç�›�¡�ˆ	Z�`�h�“
����w�Ö�—�›�r	
�`�o�f�w�N�S�Ë�©�›�î

�æ�b�”�»� �Ó�w�‹�w�› � �ï�»�Ó�æ�» �¢ Interpreter �£�q�M�M�‡�b�}�¯�ï�Í� �å�x�| �¹�”�µ�Ñ�•� �ç

�¢ Source File�£�›�Ö�—�`�o �î�æ�Ñ�•� �ç �¢ Execution File�£�›
\
R�`�‡�b�}�\�w�q�V�|�¹�”�µ�Ñ�•� 

�ç�¤�w�Ó�é�¬�å�Ü�w�\�q�› �¹�”�µ�¯�”�Å �¢ Source Code�£ �|�¯�ï�Í� �å�›�–�l�o�!�õ�b�”�\�q�› �¯

�ï�Í� �ç �¢ Compile�£�q�t�M�‡�b�}� �ï�»�Ó�æ�»�‹�¹�”�µ�¯�”�Å�›�;�•� �t�!�õ�`�o�î�æ�`�‡�b�U�|


Ó�è�x�;�•� �w�Ñ�•� �ç�›	Z�—�`�s�M�q�\�–�U�¯�ï�Í� �å�q�Ÿ�s�“�‡�b�}

4.2 Python

	Ø�C�J�¶�¨�p�x�|�Ó�é�¬�å�Û�ï�¬�Ö�ó�p�¶	6�b�”�t� �U�| 2019�å�S�‘�“ Java �T�’ Python �t�s

�“�‡�`�h�}�f�\�p�|�\�w	·�p�x�°
j�7	s�t Python �t�m�M�o
†�Ì�`�‡�b�}�‡�h JupyterNotebook �q

JupyterLab �w�–�M�M�t�m�M�o�‹�r
†�`�‡�b�}

4.2.1 Python �Ó�é�¬�å�Ü�w�î�æ

Python �x�| �¦�Ò�´�£�«�Ä�¦�²�t�  (Object Oriented Language) �p�b�}�¦�Ò�´�£�«�Ä�¦�²�t� �q

�x�|�Ó�é�¬�å�Ü�›�¦�Ò�´�£�«�Ä�q�M�O�;�ó�w�o�•�p�Ï
R�`�‘�O�q�b�”�Ó�é�¬�å�Û�ï�¬�µ�»� �ç�w�h

�Š�w�t� �p�b�}

4.2.2 Python �Ó�é�¬�å�Ü�w�^
R�q�î�æ

Python �Ó�é�¬�å�Ü�w�¹�”�µ�Ñ�•� �ç�w�¦�Á� �x �.py� �p�b�}

�¼�`�t hello.py �q�M�O�Ñ�•� �ç�›�^
R�`�z
ª	j	Z�—�t �Hello, world!!� �q
¯�Ô�b�” Python �Ó�é

�¬�å�Ü�›�^
R�`�o�ˆ�‡�`�•�O�}
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�‡�c hello.py �›�^
R�b�”�h�Š�t�z�¯�Ú�ï�Å�›�;�M�o�Ž�<�w�‘�O�t�Ñ�•� �ç�›�^
R�`�‡�`�•�O .

$ touch hello.py

�Ñ�•� �ç�›�^
R�p�V�h�’ , �Ž�<�w�Ó�é�¬�å�Ü�›�Ñ�•� �ç�t�G	\�`�o�ˆ�‡�`�•�O .

Listing 4.1: hello.py

1 print ( " Hello ,  world !! " )

�\�w�Ó�é�¬�å�Ü�›�î�æ�b�”�h�Š�t�x�| python �¯�Ú�ï�Å�›�;�M�o�Ž�<�w�‘�O�t�¯�Ú�ï�Å�›�Ö�—�`

�‡�b�}

$ python hello.py

�\�•�p
ª	j	Z�—�t �Hello, world!!� �q
¯�Ô�^�•�‡�b�}

�‡�h�0�é�$�t�‹ Python �¯�Ú�ï�Å�›�î�æ�p�V�‡�b�}�¾
:�t�?�‹�I�^�c�t python �¯�Ú�ï�Å�›�î�æ

�b�”�q�|�0�é���¥�U�I�ˆ�`�‡�b�}

$ python3
Python 3.11.5 (default , Aug 24 2023, 14:38:34)
[MSC v.1936 64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or " license" for more information.
>>>

�\�w	Ý�6�p Python �w�Ü�›
°�A�p�V�‡�b�}

>>> 1 + 2
3
>>> print ("Hello")
Hello

quit() �q�'�j���‰�T�| Ctrl-D �p	4�ƒ�p�V�‡�b�}

>>> quit ()
$

4.2.3 JupyterNotebook �w�–�M�M

JupyterNotebook �x Python �w�î�æ���¥�›���œ�i�Å�©�á�Ý�ï�Ä�^
R�›�è�$�q�b�”�ž�Ó�æ�­�”�³�ã

�ï�p�b�} JupyterNotebook �›�;�M�”�\�q�t�‘�l�o�|	��0�t Python �¯�”�Å�›�î�æ�`�|	Z�—�›�¬�Ý�p

�V�‡�b�}

COINS �-�‰�;�³�µ�Â�Ü�t�‹�î�æ���¥�U�;�™�^�•�o�M�‡�b�}�\�\�p�x�–�M�M�›�r
†�`�‡�b�}

4.2.3.1 �I�ˆ�`�o Hello �›
¯�Ô�`�o�ˆ�”

Ubuntu ���¥�p JupyterNotebook �›�î�æ�b�”�M�O�›�G�`�‡�b�}�z�¤�p�Í�w�‘�O�t�Ö�—�`�‡�b�}

Listing 4.2: notebook-start

1 $ mkdir $HOME/prog
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2 $ cd $HOME/prog
3 $ jupyter -notebook

�b�”�q JupyterNotebook �U�I�ˆ�`�|�Ò�å�¢�²	Í�p JupyterNotebook �w�Ö�”�´�U�‰�V�‡�b�}


$ 4.1: JupyterNotebook �w�×�”�Ü�h�Ø

�f�•�p�x�Ê�”�Ä�Ò�¿�«�›�^
R�`�o�ˆ�‡�`�•�O�}�È	Í�w New�Ø�»�ï�T�’ Python 3�›
¬�R�`�‡�`�•�O�}

	ý�`�M�Ê�”�Ä�Ò�¿�«�U�^
R�^�•�‡�b�}
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$ 4.2: 	ý�F�Ê�”�Ä�Ò�¿�«�w�^
R


$ 4.3: 	ý�F�Ê�”�Ä�Ò�¿�«�w�h�Ø
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�f�•�p�x�Ê�”�Ä�Ò�¿�«�p Python �Ó�é�¬�å�Ü�›�î�æ�`�o�ˆ�‡�`�•�O�} Hello, jupyter!! �q
¯�Ô�b

�”�Ó�é�¬�å�Ü�›	{�V�‡�b�}


$ 4.4: �Ê�”�Ä�Ò�¿�«�t�¯�”�Å�›	{�X

�¯�”�Å�›	{�M�h�’ Ctrl + Enter �p�î�æ�`�‡�b�}
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$ 4.5: �Ê�”�Ä�Ò�¿�«�w�¯�”�Å�›�î�æ�b�”

�¯�”�Å�w�<�t Hello, jupyter!! �q
¯�Ô�^�•�‡�`�h�}

4.2.3.2 �¬�å�Ñ�›
¯�Ô�`�o�ˆ�”

matplotlib �s�r�›�;�M�o�¬�å�Ñ�s�r�›
¯�Ô�p�V�‡�b�}
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$ 4.6: matplotlib �w�¬�å�Ñ�›
¯�Ô�b�”

4.2.3.3 Markdown �›	{�M�o�ˆ�”

Markdown �q�x	��0�t��	·�Ï���›�Ì�Ô�p�V�”��	·�G�O�p�b�}���o�p�®�Q�•�b�M�w�p
ï�¿�X�;�M�’

�•�o�M�‡�b�}

JupyterNotebook �x�Å�©�á�Ý�ï�Ä�^
R�w�h�Š�w�ž�Ó�æ�­�”�³�ã�ï�s�w�p Markdown �p��	{�^
R�U

�p�V�‡�b�}

�‡�c�x�·�ç�w�»� �Ó�› Markdown �t�`�‡�`�•�O�}
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$ 4.7: �·�ç�w�»� �Ó�› Markdown �t�b�”

�¯�”�Å 4.3 �›�Ö�—�`�| Ctrl + Enter �›�!�b�q�|
$ 4.8 �U
\
R�^�•�‡�b�}

#�p�_	Z�`�›�Ì�Ô�`�‡�b�} #�w
:�U���M�„�r�_	Z�`�w	O�A�S�U�<�U�l�o�M�V�‡�b�}

- �p�U	Ú	{�V�›�Ì�Ô�`�‡�b�} 
: �È . �p
j�ø
Ç�V�U	Ú	{�V�›�Ì�Ô�`�‡�b�}

�í�æ�p�~�æ�›�Ì�Ô�`�‡�b�}

``` �p��	·�›�“�‰�q�¯�”�Å�Ò�é�¿�«�›�Ì�Ô�p�V�‡�b�} ` �p��	·�›�“�‰�q� �ï�å� �ï�¯�”�Å�›�Ì�Ô�p

�V�‡�b�}

* �p��	·�›�“�‰�q� �»�æ�¿�«�.�›�Ì�Ô�p�V�‡�b�} ** �p��	·�›�“�‰�q�§�Ð�›�Ì�Ô�p�V�‡�b�}

Listing 4.3: Markdown �›	{�M�o�ˆ�”

1 # main topic
2 ## sub topic
3 ### subsub topic
4

5 - This
6 - is
7 - itemize
8

9 1. This
10 2. is
11 3. enumerate
12

13 Blank line is made by
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14

15 new line.
16

17 ```
18 write code here
19 ```
20

21 write `inline ` code here
22

23 *Italic style*
24

25 **STRONG STYLE**


$ 4.8: �·�ç�w�»� �Ó�› Markdown �t�b�”

4.2.3.4 �Ñ�•� �ç�Ê�w	.
Y�~�-���~	4�ƒ

�Ñ�•� �ç�Ê�w	.
Y�~�-���~	4�ƒ�M�O�›�G�`�‡�b�}�‡�c�(	Í�w �le �w�Ø�»�ï�›�«�æ�¿�«�`�‡�b�}
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$ 4.9: �Ñ�•� �ç�Ý�Ç�á�”�›�‰�X

�\�\�p

ˆ Rename�p�Ñ�•� �ç�Ê�›	.
Y

ˆ Save and Checkpoint�p�Ñ�•� �ç�›�-��

ˆ Close and Halt �p	4�ƒ

�U�p�V�‡�b�}

���t�‹ Save as�›�«�æ�¿�«�b�”�\�q�p�Ê
²�›
Ç�Z�o�-���U�p�V�‡�b�}
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$ 4.10: �Ñ�•� �ç�Ê�›�Ö�—�`�o�-��

�‡�h JupyterNotebook �›�I�ˆ�`�h�z�¤�p Ctrl-C �›�Ö�—�b�”�q�| Shutdown this notebook server

(y/[n])? �q	Z�o�X�”�w�p�| y �›�Ö�—�`�o Enter �›�!�b�q JupyterNotebook �±�”�Ì�U�³�ß�¿�Ä�¼�¢�ï

�^�•�‡�b�}

�f�w�™�Ò�å�¢�²�w�»�Ò�›���a�”�\�q�p�‹	4�ƒ�p�V�‡�b�}

Listing 4.4: �z�¤�T�’	4�ƒ�b�”�M�O

1 ^C
2 Shutdown this notebook server (y/[n])? y
3 [C 20:41:40.854 NotebookApp] Shutdown confirmed
4 [I 20:41:40.855 NotebookApp] Shutting down 0 kernels
5 [I 20:41:40.855 NotebookApp] Shutting down 0 terminals
6 $

4.2.4 JupyterLab

JupyterLab �x Jupyter �Ó�é�´�£�«�Ä�t�S�Z�”�Í
H�E�w web �Õ�”�µ�â�”�²� �ï�»�”�Ñ�£�”�µ�p�b�}

JupyterNotebook �w�;�ó�›�§�=�`�|�–�M	‰	��›�‘�X�`�h�‹�w�p�b�}
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JupyterNotebook �q�w�§�M�q�`�o�x�|
ó
:�w�Ê�”�Ä�›�‰�°�h�Ø�p�‰�Z�”�|�»�Ò�›�×���t
��”�p�V

�”�s�r�U�K�“�‡�b�}

�\�\�p�x JupyterLab �w�–�M�M�›
†�Ì�`�‡�b�}

4.2.4.1 �I�ˆ�M�O

�z�¤�p�Í�w�¯�Ú�ï�Å�›�Ö�—�`�‡�b�}

Listing 4.5: notebook-start

1 $ cd ~/prog
2 $ jupyter - lab

4.2.4.2 	ý�`�M�Ê�”�Ä�w�^�“�M

JupyterLab �›�I�ˆ�b�”�q�|
$ 4.11 �t�Ô�b�‘�O�t�| Launcher �q�M�O�»�Ò�U�‰�V�‡�b�}�f�w�¤�t�Í

�w�ò�è�U�K�“�‡�b�}

ˆ Notebook

ˆ Console

ˆ Other

Notebook �›�«�æ�¿�«�b�”�q�|	ý�`�M�Ê�”�Ä�U�^�’�•�‡�b�}

�‡�h�|	Í
æ�w�Ý�Ç�á�”�Ì�”�w File -> New -> Notebook �T�’�‹�^
R�p�V�‡�b�}


$ 4.11: 	ý�`�M�Ê�”�Ä�w�^
R
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4.2.4.3 �Ó�é�¬�å�Ü�w�^
R�q�î�æ

�–�M�M�x JupyterNotebook �q�‰�a�p�b�}
$ 4.12 �t�Ô�b�‘�O�t�|�·�ç�º�t�Ó�é�¬�å�Ü�›	{�V�|

Ctrl+Enter �p�î�æ�`�‡�b�}


$ 4.12: �Ó�é�¬�å�Ü�w�î�æ

�»�Ò�º�w�Ý�Ç�á�”�Ì�”�p Markdown�›
¬�‚�y Markdown �Þ�”�Å�t�s�“�‡�b�}
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