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WWW���Ó·§��­ÅÔÕ»¢º�ªçº¬³�¾́WWW����ç¹���èé¾£��¢́Âê»ë§̈ç¹ìí¾£­¬¿Á©î́èéªè§̈ÅÂêïðñ³¹Ó£­¬ÇÈÁWWW����ç¹���èé�¥ª�HTML
ªè©¬¿ÁHTML
ªÓ́

HyperText Markup Language�ò¢¿Á�ÈÛÉñ³Â�¢¿¾́ÄÉ­ó¿¹èîô¥�©�¥ª¢¿ÁWWW¢®̄¡°� ±²³̈©�ª1£́����Éõ£����»�ö²÷³̈©���»�î¬¿¾(øùúûüýlþÿªè©¬¿
)
Ấ�������»�§̈©����¡����	
��
(hypertext)

ªè©¬¿ÁÂ³̈́
�������¡���»¿���»�ç��¢��¿�¥ª��	û���(markup)�ÿªè©¬¿
2ÁÂ���»�������¡�����̄÷¿�èé�¥ª�HTML

ªè©¬¿Á

1.2 HTML
� !"#$%�&'()*+,-./$0'
©�©�

WWW����ç¹¥ª»�­¬¿Á³É³�¾ṍÃÄ�çº�©¥ª́ÃÄ�1ê�©Å���È¢ÅÉÈ¢Å1ȩ̂̈©ª©�2Ü¢Ó£­¬ÇÈÁ3«4�5Ü̈µÉ�Üêô�õ�©¥ª¾£­¬¿ÁÂêÓ́m6no789o:;<=7þ>?j�ÿª©�¥ª¢¿Á�@ÆA§̈BÊ�ª©�CÅ©�ª·©¬¿�¢́WWW���»1ê̈Å̧©Å�ª1ê̈Ó©Ü�©Å��D³EFØ»ç©̈µº¬¿3Á�Û³́¥êÓ3G¢¿ÉṍÄÉõ�©HI»Ó®̄¡JK��¢L©̈��­́MN»O³©C»PÀ�ª̧©¢³å�Á
1.2.1 WWWQR
STUVWXYZX[

WWW���»\Ç̈Å̧©Å�ª³̈Ó́Gîô]�Å�¾̂îõê�¢³å�Á
•
ÃÄ¢ç©�_̄̀�óab�¡óc�

•deóf²°�¡óCD
�ð�gh

1 WWW (= World Wide Web)ijklmnopqrstuvw5xyzstu{r|y}~�����������k�
2 LATEX�����i��������������k��ky�n�r|�t� ¡¢£y¤¥� ¦�
3§̈©ªmn«¬i�­®��lk� y�n��̄°�k�
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•
ÃÄ¢±§�²³́ÃÄ¢±§�déÃÄ¢́©�µ

•
ÃÄ¢Æ§�¶

•
ÃÄ¢Æ§�÷·̧�¹
�ð́í¿�»ÃÄ¢Æ§�º»�¼½�Å�ÓðÈðÈ1ê¬³å�Á�Û³́ÃÄ¾±§�Å�¢Å²³óde�ðÓ¾¿n�ÀÁÅ£­¬¿ÉṍÂÃÄÅ9ÆÇÈÉlþÿÊËjÌÍÎ9ÆjWWWÏ	ÐjÑÒýlÓÔþÕ8?Õ;Öþl×Ø;ÙÚÛÜÒÝÞýß?àÂ�³�©ª́áîõê�¥ªÅ£�ÉÅ³ê¬ÇÈ�Á
1.2.2 WWWQR
STUVWâZãäZX[

WWW���»\Ç̈Ó©Ü�©Å�ª³̈Ó́Gîô]�Å�¾̂îõê¬¿Á
•åæçè9éêë�78ÕìíÉÚÈîçï

•

��ðñòó789
CD
78Õìôú�ùúéýÚõ

•öÆ9÷9òø

•öÆÇùþÚúûçWWW
Ï	Ð

�ð́í¿�»öÆÇ6ÉÚÓ9;üýÜÂÃ9WWW
Ï	Ðþÿ��Ìþ�ÞÝ��¥êõÓ@ÆA

M��ª©����MN��¢́	
��Å£­¬¿Á
��¾ṍ���
WWW�����̈��ª́¥�@ÆAM¾�õê̈©�©���Å£���¢¿Á¥��������Æ�¥ªÓ́��»�æê̈©¬ÇÈ¶ËÌÍÎÏÐ��¢Â������¾�«É§�HI»Ó́����º�¼�¢£�£��»ì���ª���ð�³É��º�����¬¿Á��́ C¾Æ§�Å��A!���¥ªÓ́ÃÄ¾Æ§�Å��A!��§̈Åõ�¥ª»Å��¥ª�Á

1.3 HTML
� !"�$#$

1.3.1 WWWQR
S%[&'()*+â,-.

¥�¥ª»/³̈Ó́�WWW��0ó́ËÌÍÎÏÐ�WWW���Éõ�ðê��123�K4²¡�����WWW5C����Æ6��»O³¹ç©̈£­¬¿�¢́Â¤õ��̈�æ©ÁURL 4
Ó́

http://www.kyoto-su.ac.jp/information/Howtomake Yourpage.html

¢¿Á³É³́D³ÛÜ78³̈µº¬¿Á£���WWW���9�:±a�¡»Óð¥»£­¬¿ÉÊB¢¿§̈Ê¬Û�©ÊÂê¢Ó́Æõ�Üêô©Ü�©¢¿ÀÁccÑÒ�UNIX
f²;K�<»login
³�=»́

wwwmkdir
f�²3�>

?³̈�æ©
(1997@3ABC)Á

cc2000(83)% wwwmkdir

4 Uniform Resource Locator
yD� �EFGHInWWWJrK�LyMN°EOPlQkRS�k�TU��
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¥ê�>?¿�ª́
WWW���ÆV»/¿�WXçº¾¼̈º¬¿�¢́³§É­ªYÈ¢�æ©ÁÂ¥»Ó́Z6[\;<=7þ>?þª©�¥ª¾ç©̈£­¬¿ÁÂê»]X¢ºêốy�̂³̈»<�²�̂³¬¿ÁV_³��õố³ôõ¹̀«ªð¥�:±a�¡»»ð�©�ab� c�½¾¢º�É�µdõÇ³̈¹ê¬¿Á¢º� c�½�abÓ́index-j.html¢¿Á¥� c�½Ó́GîôeféÐg�èéÐh�i��aatakej�HI»Ó]�:±a�¡»»¢º�ªkî̈¹ê¬¿(i��a�atake�gÄÓ́£���i��a»lºmî̈�æ©À) 5Á

/NF/local/general/WWW/http/people/ll-student/atake/index-j.html

wwwmkdir¢ÆV³����Ó́3n���©ª�ËÌÍÎÏÐ�WWW��������5C�WWW����1ÐgÐhopa3���»qræê¬ÇÈÁ
wwwmkdir¢ÆV³����Ó́3n���©ªs�����»qræê¬ÇÈÁ¢¿�¢́wwwmkdir�>?³�t=Ó́£������Óð¥ÉõÅ»²�æê̈©�©�¢́Netscape

�ð�u§̈ËÌÍÎÏÐ�ð¥É����Éõ»²�³̈��¥ªÓ¢º¬ÇÈÁ³É³́¥�³̈¢º�£�������3vÅw¹��©¥ª¢³å�ÁNetscape¢��©HI»Ó́�Open�xy²�̂³̈́Gîô¢¿¾]����URL
�1ê̈�æ©Á

http://www.kyoto-su.ac.jp/people/ll-student/atake/index-j.html

ð�¢¿ÉÊ£���ab¾1§����¾º¤Èªz{æê¬³�ÉÊ¥ê¢́£��ÅWWW����º�¼�¢¿¶:-)
1.3.2 Mule
â|}~.
æ̈́

wwwmkdir
¾Æ§̈¹ê�index-j.html
ª©� c�½�����̈�¬³å�Á¬�Ó́Â�:±a�¡»¬¢cdf�²3¢��³�¹̈Ó�­¬ÇÈÁ�ïð�èéÐh�atake

j�HI»Ó́�BC¢Ó]�f�²3¢��³¬¿6Á
cc2000(86)% cd /NF/local/general/WWW/http/people/ll-student/atake

Â³̈́Âê�
Mule¢Y���¬³å�ÁY���ÙÓ�Mule��0���³̈�æ©Á¥ê¢�1���Ó�©¬³�ÁÅ§ªǺ¥�index-j.html
 c�½Å�̈©�ÛÜ¢Ó�õ�¹�§̈́çº�î�­³�¹��ÉÅ³ê¬ÇÈÀÁçº�î̈©º¬³å�Á³É³́=�1.4¢�����»́EFØ»

WWW����ç©̈©¹��»��ª́£���Mule
¾uî�©ªç¹�»Å�¿�¹B�¾ÉÉ�ÉÅ³ê¬ÇÈÁ¢¿�¢́�Mule��0��̈́Mule
�u©¥�Ç���»³̈µ¹ª́���Æ­¾�»�­¬¿Á7Á

5 ll-student
�Ly���|u�y���n���|u�y����� �R¡¢y£Tk���|u���Ly¤Tk�Eijklmn¥¦L§̈TRHowtomake Yourpage.html
�����k�

6©kª�p«� ¦�:-(¬­�y���ª�p«�®̄ ¡y�°±°EO �¡²mn�T¥¦Ly���|u�iindex-
j.html³́oµ��¶lk¡E ��n

cc2000(84)% ln -s /NF/local/general/WWW/http/people/ll-student/atake ~/www

y��i·p̧�t|�p|�¹PlQ̄EnLy���|u�ikl�
cc2000(85)% cd ~/www
°��º»�¶¡��i�¡y�¼½� ��y·p̧�t|�p|ijklmn�y¾ªp¿ÀrqÁo«Ây«¬iG¡zFAQ

��L�����k�
7ÃIT�ccÄÅyUNIX
ªp¿ÀrqyMule
�Æ �����S�kEk��EmGF�ÇÈ�ÉÊ�Mac
�L�ËPlk¡ÌmnÍ��q(Mac

�SÎH�
NitemacsnJedit
�L

)
�̈PlÏÐÑu³́oµi�HTlQ��Æk­T�Ò¶� �TÓTnMac

ÓS
ccÄÅyUNIX
ªp¿ÀrqiÔPRF��E�ÕTRF ¡Ö×�ÃØ� y�nÙÚÛÜÝÞ�mßàÓS

ccÄÅyUNIX
ªp¿ÀrqyMule
�á̄²�â�TU��
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1.3.3 Netscape
ä,[ãäåæâ|}~.
�

2���Ó́Netscape
ó�ð�������¤çè̈́�ïð¢º�index-j.html

�Y��é¥ª
¢¿ÁÂ�³�©ª́×	»êëæê̈©�Éð�É¾ÄÉ­¬ÇÈÁìí�Netscape

�ð������u�¥ª¾¢º¬¿ÉÊNetscape¢£êốUNIXî¢ÅMacî¢ÅWindowsî¢Åðê¢Å̧©�¢́�¤çè̈µº¬³å�Á�¤çèÙÓ�²<�®̄¡ï�50�®̄¡ð���áâ»��¥Â���������ñ��̈�æ©Á
1.3.4òó
ôTõ

MuleöSave÷øùT
ãäåæöReload¥ê¢́��Ó�©¬³�ÁMule¢index-j.html
�Y��È¢́Netscape
�ð¢WWW����Y��È¢©¬¿ÀÊ=Ó́¥�=»Ú¿ÙM���u§̈́ÃÄ�÷· ±�½�ð�çº�³̈©Üô�©2Ü¢¿ÁÂ³̈́

Mule¢çº�ÈÛ­êë³�ṍì�C-x C-s¢Save (�̀�́øúûü¢¿À)³̈́Â�=¢Netscape
�ð��Reload�(øüýþÿþü�¥ª¢¿)x<²�̂³̈́Å�3�Y���t³¬¿ÁÂ�¿�ª́Mule¢��³�gÄ¾º¤Èª��æê̈z{æê�Ó�¢¿Á¥ê��­�¿¥ª»�­¬¿ÁC»�­¬¿¾́���©¹¼�ç¾­»��¬¢́��B�Å¥�ÆÎ��­�¿¥ª»��ª·©¬¿Áª¥6¾́¥�©�¥ªÅ£­¬¿ÁMule¢ c�½���³�»ÅÉÉ2õ�Save

¿����ê̈́
Netscape
ÛÜ3s�	Reload
³̈́�£êÊ�2§̈
ÈÁB¢óÊ�ª«�ó©̈©�C��ÉÜ�¥ª¾B�£­¬¿Á³É³́Mule¢Save
³�©�­́B�

Reload
�ÉÜ̈Å©«¬¢�§̈Å�2õ�©¬¬¢³å�Á;-)¢¿ÉṍøReload
9
þÍÞ�Save
ü��ê�»́

WWW����ç©̈©º¬³å�Á

1.4
0����

WWW��
���������

��� ́
WWW!"#$%&'()*+,-./0*123456789$:;$<=>?"@ABCDE/A

NetscapeFGH12$ÁNetscape
,IJK.(F L$M$NOPQARS./TU�.V(0WX(

HTML
$)*+,-.123YZ[WWW
$\]B̂_̀ab./Uc[HTML
$deT

afcgghc123h1cii�.0�̀,)VgTcBhc1jkF[lm$noKpRq�Yde,Trs./-./01283Wctu'̀q�/0v!"#,)*Y0wB[xrK2v̀y0A.zX3(U[RS${=|}KB[Mac~$Netscape�"#�=2.02
$��,G�/0123Mac~$Netscape0̀�/T�"#�=1.1

$��̀B�(v��Fhc12.[�"#�=2.02
0̀�/TUNIX~i

Windows~(�$��̀B�X��Fhv�̀,[h ��oU�c./U*123

1.4.1���������
�C�[wwwmkdir
,��.Y�K[index-j.html
0̀X��$���}FA*1.Y3�$��K�0/0v

.html
0̀X$B[U1 A�0/0vf ABhc1jk3��B¡¢£̀¤0[L$���
}F�X0X¥¦$���}Ahv�,S./0123html§̈$©ªBTXU«�cA2¬­L./[�$

.htmlF�0/0v�̀KW�/[Netscape
(�$NOPQBL$���}FHTML
$���}A

8 1997®1 1̄4°±²³́µ¶·HTML3.2 W3C
¹̧º»¼½URL¾¿http://www.w3.org/pub/WWW/TR/
»¼½ÀÁÂÃÄÅ»ÆÇµÈÉÊ¼½:-p
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hv�̀FËÌA*vf A293A2$A[Í.0���},ÎcY0��KT[ÏHÐnewfile.html$WXKÑÒ
.html
,� /Óq0103

1.4.2ÔÕÖ×ØÙÚÛ

index-j.html
���},

Mule
AÜÝÞkAß/Ýv̀[<HEAD>$WXK< >̀
Aà1�YT$FYVqká/*123�$WX(T$,[âã(äå)¤̀0123�$@æB[Netscape
(�$NOPQA

ßv̀RSq�/01jk3RSq�1jkF[L$çfcKèé,8*VjWêèë�jWê(�$ìíiî_(ïð,�(X[0fÐèñòê$óô,./0123.�.[T.T�$@æFEV( �Ð[Eõ$ö÷Føù*KRSq�/.10[̀/TßKVV(vA.zX3LX0X©ªA[úûKüý(þ+qk($A23L./[�$@æ,0�KX1VG0�(2�KW�/[h(Y$!"#Fßi2VTßKVVT(c123�$@æKB[2¥¦hc1231)!ÿAGX@æ̀[2)��AGX@æA23!ÿAGX@æ̀B[

<B>�éK(v</B>
$WXKöé�,à�@æA23!ÿAGX@æB[<atake>A�1�Y [</atake>$WXK�o�
(�O	
?)�*$@æA� ( �Ð(c1jk3LX.(0A[</atake>,)*��/.1X̀[�n$@æK
1�/0vìíFÒ�̀ù0/[a(�̀K(�/.1012$A[��(0WXK.1.zX

113ø+[��AGX@æ(è�@æềT¤012)B̀[

<BR>

$WX(@æA23L./[úûK8�(�̀B[
âã���

(��������)����� !"��"#

0̀X�̀A2123&ö,$&%A(g1cE&A))0/0v�K@æ,'�WX̀./[L$11$&%(")A'�v̀[*HR+$WX(U�.(@æK(�/.10(��FU�.0�«�c12�­)[j��V)0YgTcATNOPQB¤X�̀,,0/V�1jk3&-þ+qk($K[EõRSq�/.10123./��(�����)�012�234#13

1.4.3567ÕÖ
q/[index-j.html
���},

Mule
Aß/Ýv̀[Netscape
(�ABßH(��Y@æF8_á/Vv�̀F«�c12143L$IAT[9ÓK-./hv@æBüý(@æA23A2� [:.Yc.(0WXK.1.zX31ÒBß/VZq03L$�A[øgøgß/0*1.zX3

9
Ê¶¿.html;É<=>?@AB¶CDEF@Mule
»GHIJ;¿1.6±K¼html-helper-mode
±LMN±OPQ»¿Rµ@SBÈTUV@W±ÆXY;Z»[P\<±]̂Ê¼½

10
]_¿MS-DOS
Q\<±=>?Z

3
à±bćµÈÉP\<]de±¾¿.htmfÇghiµÊjÃZ¿Rµ»À[ÁÃ;kĺµÊ¼½fÇf¿ccmn»HTML
QCDEF@oBÈÉP]ip¿.html
@ghÈ_[Êfq<½

11 Mule
»¾¿1.6±rsPhtml-helper-mode
@S<;¿tuQvwxµ@Ç]̂yzY;Z»[Ê¼½:-)

12
¶{f¿tuQ|»À”;”Q}±¾¿°~Å@OµPY;¾�̂�Ê¼½

13 1.6
±K¼

html-helper-mode
@S<;¿°~Å�U�±OBÈÉÈÀ¿�P��Q�U�o{h»tuZ��»OPQ»��±��»¼½:-)

14 Netscape
]�»À¿�View����UQ|Q�Document Source�@S�p�»¼½Yµ]i¿Mule

»GHIÃ{�;�w\<±�PY;Z»[Ê¼½¶{f¿��¾»[]ÉQ»��ÈP{h���»¼hµ�À½
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'�� �
<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN">

<HTML>

<HEAD>

<TITLE> This is my cool homepage :-) </TITLE>

</HEAD>

<BODY>��� &ö3)*Y0�̀B��K)V3
</BODY>

</HTML>
� �

DOCTYPE���
0*(c Z�¡.LXA2F[�$ø�,DOCTYPE¢£̀¤012153̀T�V[�$ø�BÑýZ̀0X�̀Z ¤H/U0/Óq03�n$+A-.YHTML

$�Í$deAB�$
DOCTYPE¥¤BÑ¦q̀�[l�BNetscape

(�$NOPQF�$ø�,ß/èU[C([�k(§XKRS.Ÿề0X©ªK(v«¬­Thv$A[:q(0WXK.1.zX163

<HTML>®</HTML>
<HTML> <̀/HTML>
B[���}$�ǹ��K̄*123��B[�$���}FHTML

���}Ah
v�̀,S2T$A23

<HEAD>®</HEAD>
<HEAD> <̀/HEAD>
Aà1�Yõ«B[&öKB°�1jkF[±K)V@�²},R2@æ,'�123

<TITLE>®</TITLE>
<TITLE> <̀/TITLE>
Aà1�Yõ«KB[L$���}$@�²},)*123��A)��Y³́B[P�=)P$µ$+K@�²}̀./°�Yc[N	¶·"¶(.Uc)A̧¹2v̀*$��K(�Yc[

Netscape
(�AL$���},º»2v̀*$@�²}K(c123üý(õ«A2$A[«�ci20@�²},� 1.zX31Y[NOPQKW�/B$&%K¼½./0(V/èöéb ê2v��Fhc12$A[°�¾AB¿Àé,GX+FÁ¡A.zX3q K[�ÂÃÄYHTML

$�Í$deA
B[�$TITLE
@æTÑ¦̀q�1.Y$A[ÑÒ)0/U*1.zX3

<BODY>®</BODY>
<BODY> <̀/BODY>
$ÅKB[&ö,)*123�$@æ$Å9Æ.�[&öB̀chHÒ) (0̀Ç�/U0Y+Fy0A.zX3

15
YQÈÉ¾ÀfÇf¶iindex-j.html
QCDEF±¾]ÉÇÀfµÊjÃ½¶{¿Ê¶±.html
ZËÉ¶CDEF@oÌ¼P;YQÈÉZÍÎ±�P;ÏÉÊ¼½

16
ÀfÆÇµÈÉ]Éde±¾¿HTML
±�PÐÑÒµ¶ÓÔ»LÕ»Ö×fÈÀØÉ»fq<½
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µK)0Y@æBüý(T$A2� [ccÙÚ$UNIX
<=>?"@AÍYK!"#,Îv��[ÏHÐ

hogehoge.html
0̀XWXK

.htmlFg0Y���},Mule
AÎv̀[§Û'K'�/V�123cc

ÙÚ$UNIX
<=>?"@9ÆAÍYK!"#,Îv��KB[µ$üý(@æ,h ��o)0Y���},

sample.html
$WXKÎ�/U0/[L�,Ü(ÝK./U0Yc<>"./��,aH/IÞ,)*ßHvWXK2v̀y0A.zX3�$���},

Netscape
Aßv̀[±$WXK(�/0123µ$���}$IÞ$�$õ«F�$WXKRSq�/0v�,[à1.1
AáË./Ý1.zX3

â
1.1ã¼( �Ð0 (0@æYäB[RSq�(0

<ADDRESS>®</ADDRESS>
L$MK[L$!"#,Î�Y$Få�̀0X�̀,'�/UV@æT)0/U0Y+Fy0A.zX3

<ADDRESS> <̀/ADDRESS>
$ÅK[±$WXK§«$��iæòç�}$ÿ)è�,'�/U*123��B[à1.2
$WXK§Û'K�̈$öéK(c1231Y[8éB</BODY>$ê�$hYcK)*123'�� �

<ADDRESS>ë³ìí(atake@cc.kyoto-su.ac.jp)</ADDRESS>
� �

â
1.2
ÿ)è�$RS

1.4.4îïðñòó�ôôõö÷7øðñ

HTML
���}$IÞ

(ùú�ûǜT¤012),ßv̀[@æFá/*12F[L� B< >̀
Kà

1�/0123.�.[< >̀
Aà1�YT$B[ìí̀./ýþq�v$A[Netscape

(�$NOPQA
ß/TRSq�1jk3
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A2$A[< >̀
(�,RSqjvYoKB[ÿ�()*+FÑýA23�$WX(ÿ�(�0,2v0f�v����

(����)KB[< >̀
$MK[& "̀Fhc123�� $ÿ	öéB[±$WXK)V�K̀W�/öé̀./NOPQKRSq�12173

RS.Y0öé
)*+
< (�(c) 
&lt;
> (
8(c

) 
&gt;
& (
ÿ=�{=)

)
&amp;
" (
ü�;�) 
&quot;

1.4.5����(����������7ø)
WWW!"#,)0/0/[ø�)0Y ��Ti��cioY0�AT[j��V)0YkZ�  ./U*Y0̀ÇX�̀ThvA.zX3LX0X�KB[<!-- -̀->

Aà��̀KW�/[!"�KB)0/0v ��TNOPQABRSqj(0WXK2v�̀
(
<ç=²ÿP²

)FA*12183'�� �
<!--
��B<ç=²ARSq�(0� [ ,)�X�(3;-) -->
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<DT> First Call
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<PRE>

import java.applet.* ;

import java.awt.* ;

public class JavaWorld extends Applet {
public void paint(Graphics g) {

g.drawString("Hello Java World",20,30) ;

}
}
</PRE>

� �
⇓

15



import java.applet.* ;

import java.awt.* ;
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32
óÝ�

URL
�÷øÞ«ÇµÏ̈«¤²¡­Ï®ù¡úàºûüýâþ�Þ«¤¬Ò�ÿ����Íþ�sandai.comp.announceëÓÔ¥���ò̈©�ª �Ë³̈̄½­

33
ñâò��ÌÍÎ¥	Ç �£�
Ò¢½Ë½� º��ÒëÇ�µÒ�µ°©̧µ̧µ±�ËÏ�³¬­
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1.5 HTML

��
��

�æÝ'wZæJç_'�×�w>1?@'Þ��ø�GHóìäå'��æJ�óU5ã��|ÕòÞñ'tu|ö|óïÖ×
����hR��ó�������ã2Ú:wel/mwß�ã2Ú ��×3çè|ṌµwU5ïÕì[øV�æÚ�����Ýtu:æÖãA8��t�����ÚÞ'�Ý÷øï×��'�:wß'Þ(ðÝñg�0ç��ãöÜ7ç)ã��ç�òöÞ|æó�Þwã��|Ú&�Ýtu

1.5.1����ÿ� !"#?
�woç$e�U5ãV��×%öç
���2&áïnìó�öÞ|æÝ÷øu|ö|×̀wßç�'ðóÕïV�Ú��>1?@(àáâNetscape2.0)ãV�Ú Ú�����Öó���ïðñÝtuðóÕw(ç�)*'+|ì2áÕ�|ÚÞ×xwâïxw>1?@ãV�Ú���AìM���ç2áÚ|Ý�Ú×,-ó��ðóÕw9F|Ú�Õ��ç2áó���(ö.
/.
/ç2áÚ|Ý�0Ô1ïðñÝt

34u:æ�Ü'óì×�2w��×U5ç��Ú�:æç34|Ú�ó�>1?@(àáâMosaic

ó�)ï56�çè7|Ú|Ý���ÞðñÝt35uÛa'V�æÚ��8ó>1?@�Netscape
't|×9:̀awãì'V�æÚ��>1?@�Netscapeö

Internet Explorer
'ð�w�%öów'×́�ç$e�U5ãV�ÚÞNetscape2.0

3́óÖâGH�ðÝñó�wöÞ|æÝ÷øu|ö|×Þ|:æÖwU5×;<w=Y	>ç��Ú��gm?@ !�
ã9A|ÕU5×Javaó�w/0U1�]!>óîBãCñ$ø�U5ãV���ç�×:w���wßç'Dt�hLwNetscape2.0EFGHIJK�-�����ó��ãë�Ú&ì�Lb'|��uMhiÖ��ẁa'�(9NÞ:�'tï)OPQRSTzUVWXTz6YZ[��XT\]�̂�_Oã�òÞYáÚ&ìwÞ�ÝìR̀Tab��c0ãt�Rd'tu:-)

1.5.2efghijk�lûmno#

Netscapeó�w>1?@'���ã2��OQR|Ú�ó��ñæJ�çpqw��5"/'J	w��r����Ýtu|ö|óïsO	
w�ï�ásæ�w�"WçOpq�J	ABw�Þ�á���ï'�ÝtuàáâOpqw�ãtç�á���ç��ÚABã=��ucç|O[sç	
�wR0i1�iã���ñ[÷���ï'�Ýtupq�J	ABw�ã�vt�ç�O���w�wwéç9æ�æJ�óU5<BODY>U5wßç�|ë�xt��ç��Ú0ÔçóñÝtupqw�'ðæâO<BGCOLOR="#??????">ãë��áÝtu#??????w8�w
?
g���Oyöszç2{7ò|O}O�w���ãä|Ú&ñO16

_ê
(0123456789abcdef)

ãV�ÚQR|ÝtuàáâOrósâ#000000Otósâ#ffffff
�QR|Ýtu�|~öì.��O|w��ósâO#ff0000

'��|�|çOß�w#550000
��O
�����|çóñÝtuòÝñO�
ïa�ìóæâ��=�ìO�[ìóæâ�ìóñÝt36upqw�w�öçÓ�w�ï�ásæÝtu

34
ÄÅÆ�1.5.9º»¬�¦�̧¢�£��ö�Ò ÃË³¬­

35
£�����³������®Ç�̧¢ �Ë¤¬­:-p

36 16��³Êª���®̄° ±²̧�Ïú�³¬­<FONT COLOR="black">
�
</FONT>
�¾½ºè��à¥ÊË©óô¬Ç� Ï³ÃÇ��ÏëÔ¤¬Ò�¢�è³Ï¦²Ç�ç³�̧ª©°±�̧16è(black, green, silver, lime, gray, olive, white, yellow,

maroon, navy, red, blue, purple, teal, fuchsia, aqua)º�ôÞ«¤¬­³¬�³��®è¥¦�̈ÓË��º��16��³�¦���Ù¥��̈©ÝÞË­
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��M�t�|�
(��»�� [¡¢)£pqw�

BGCOLOR=”#??????” BGCOLOR=”#ffffff”

J¤ABw� TEXT=”#??????” TEXT=”#000000”¥¦§̈©ª«ª¬­®̄°
LINK=”#??????” LINK=”#ff0000”±²§̈³¬­®̄°
VLINK=”#??????” VLINK=”#0000ff”¬­®́®¬µ®¶³·̧²¹º»¼°ALINK=”#??????” ALINK=”#ff0000”

½̈¾́¿À²ÁÂÃÄÅǢÇÈ²«É¥»ÊËÌ� �
<BODY BGCOLOR="#ffffff" TEXT="#000000" LINK="#ff0000" VLINK="#0000ff"

ALINK="#ff0000">Í¶©Î¤́ÁÂ̄ÏÐÑ³Ê
</BODY>

� �

1.5.3ÒÓÔÕÖ×ØÙ

Netscape
«ÚÏÛÄÜÝÞÎ¤ßà̄áâ²Ä1¤ãäÃ²°́åæ²¹ç©èé»¼½ÃêÏë¥»ÊÍ̄ìí

<FONT COLOR="#??????">
Ã
</FONT>
Ïîï¥»Ê°̄ðñ̄òóÛÄ1.5.2
Ãôõ«̄Ïö÷¶

©ÆøªÊÅÆ²Äùèú«°¦û́ü¶©ýë¥»ÊËÌ� �
<FONT COLOR="#000000">þ</FONT>
<FONT COLOR="#ff0000">ÿ</FONT>
<FONT COLOR="#00ff00">�</FONT>
<FONT COLOR="#0000ff">�</FONT>

� ��́�û©ýâ«û̈�ªû«ª̄ÛÄÜÝ̄°Ã̄�­����Ï»37ÊÜÝÃ¤ã́	³ÇÈ«°²¶©¶¥ÈÃÄ
�²�²Âª
��²«Ñ©¶¥ª¥»̄ÏÄ�́�û¥¶�È38Ê¥³Ä1¤ãäÃ²°́¹ç³É»¼ÃÄ¤ã̧̄²Ë¼��̄�ªÏ��»¼Ãë²È¥Âªâ«Â«¼½ÃêÐÉ¥»â¾Ä��«��́��«ª�ÉÞ�©ýª³óê� Ï»Ê¥³Ä
��ßà̄¤ã̄°́¹ç³ªìí²ÛÄ½̄ó!ÏÛ«Â©"²#$³1.5.2
ó̄!́%ÈÃ&ªÏ¶�ÈÊ

1.5.4'()Ô*+Ö×ØÙ

1.4.9
²#$³

<Hn></Hn>
%́Ñ©ðñ́»¼�,¶ÛÄ�²ðñ¶«ªÃ-.�²«É¥»Ê¶â¶Ä/01Þ

(
Ð¥É«ªâ2¶̈¥�0ê

)3².�³ªìíêÐ¼Ã4ª¥»ÊÍ̄ìí²ÛÄ<Hn>��̄1²
ALIGN=”5”ÃªÈ67́89¶©Ä:̄;<²Äcenter

Þ
right
ð́ñ¶¥»Ê=ç�Ä>?@ë«�,¶ÏÐ¼

<H1>
��́/01.�²¶³ªìí²ÛÄĀÇÈ²39ÄËÌ� �

<H1 ALIGN="center">JavaScript

̄��</H1>

� �
37BCDEFGHIJK1.5.2LMNFHIOPQR
38SFTQUVWHIKBCLXFHIYZL[F\]HIĤ_WK̀abcFdeIJYZfgTShiTieIĤQ̂jRkjDkKYZL[F\]jlDJmnopfqQrsHt̂uvR
39wvxyuFjlzDp{F|QIJK1.5.7LSIOPQR
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}³Ä<H5>Ï3.�²¶³ªìí²ÛĀÇÈ²Áë}»40ÊËÌ� �
<H5 ALIGN="right">HTML
ḈÉ~­��®���²

</H5>

� �

1.5.5��Ô*+Ö×ØÙ

1.4.7
²#$³

<P>
%́Ñ©��́��¼ìíÄ�²ðñ¶«ªÃ-.�²«É}»Ê¶â¶Ä/01Þ3².�³ªìíêÐ¼Ã4ª}»ÊÍ̄ìí²ÛÄ1.4.9
Ï#$³̄ÃôõÇÈ²

<P>
��̄1²

ALIGN=”center”
Ð¼ªÛ

ALIGN=”right”
ÃªÈ67́89¶}»41Ê

ËÌ� �
<P ALIGN="center">
½̈Ï/01.�

<P ALIGN="right">
½̈Ï3.�

� �
⇓
½̈Ï/01.�

½̈Ï3.�

1.5.6��ÔÒÓÔ���Ö×ØÙ42
Ð¼�ñ̄�ã¦û@ëǿ¹ç¼²ÛªÂ�âó!êÐÉ}»êÄ½½ÏÛ��«ó!́ü¶}»Ê=ç�Ä�ã́@ëÂ¶³ªìí²ÛÍ̄�ã́<BIG></BIG>ÏÄ�øÂ¶³ªÃë²Û<SMALL></SMALL>Ïîï}»

43Êø¾²Ä��ë²¶³ªÃë²Û<SUP></SUP>ÏÄÆ�ë²¶³ªÃë²Û<SUB></SUB>Ïîï}»ÊËÌ� �
��

<SMALL>
�øª�ã

</SMALL> <BIG>
@ëª�ã

</BIG>���
<SUP>2</SUP>
ªû©¼�Û

H<SUB>2</SUB>O

� �
⇓
����������� 
���2ªû©¼�ÛH2O

40¡yuFjlzDp{F|QIJK1.5.7LSIOPQR
41wvxyuK¡yuFjlzDp{F|QIJ1.5.7LSIOPQR
42
o¢HKcc£¤DUNIX¥¦§̈©ªDNetscape
D«¬­®̄¦°kJ±²HIQiQ³́fµ¶̂jR

43·ḐDp{WHIJK¹ºPL»¼HoQYZL<FONT SIZE="n">
W
</FONT>
k½¾̂jRnFJ1r¿7k̂DÀZfÁ¶̂jR7fÂs¹ºTIK1fÂsÃPQYZkjRÄÅHintÆi¿iQDJK<Hn>W</Hn>WJÇF¹ºQÀZDÈF¹ºQ®̄¦°FilWQ_ÉWkjRjiÊËK

<FONT SIZE="7">UÌ¹ºQYZ</FONT>
<FONT SIZE="1">UÌÃPiYZ</FONT>kjfKÉDp{FJËÍeWÎtfÏÐid_kjR
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1.5.7ÑÒÓÔÕÖ×ÔÕØÙÙ

��́ÚÛ¶©ª¼ÃÄÐ¼�ãǗÝ̄1Þ²¶³ªÃâÄßàÞá�«ÚÛ3².�³ªÃâªÈ½Ã2Ð¼Ã4ª}»Ê�ã́/01².�¼²ÛÄ<CENTER>��́%Ñ©ĀÇÈ²îï}»44ÊËÌ� �
<CENTER>
/01.�²»¼

</CENTER>

� ��ãǗ3.�²¶³ªìí²ÛÄ<DIV>ÃªÈ��́%ªÄÍ̄��̄1²ALIGN=”right”
ð́

ñ¶©Ä�ãǗîï}»ÊËÌ� �
<DIV ALIGN="right">3.�²»¼</DIV>

� �
⇓

â
1.17
/01.�Ã3.�

1.5.8ÒÓÖãä�ÕÙ

WWW

��̄1Ï�ã̄Ð³ÉêåæåæÃçè¶©ª¼̄́�³½ÃêÐ¼é2ª¼Ï¶�ÈÊ½Û̈Äçèø�³ª�ã́<BLINK>��Ïîï}»Ê³¦¶ÄUNIX N̄etscape

ÏÛ�ãêçè¶}»êÄ
Mac N̄etscape
ÏÛÜÝêçè¶}»45Ê
ËÌ� �
<BLINK>
½È»¼Ãçè»¼

</BLINK>

� �
⇓

⇔
â

1.18
�ã̄çè

44wvxyuFJKêD¡yuWëìd_i<DIV ALIGN="center">
W
</DIV>
k½íîºpsµ¶̂jR

45
o¢KïðPulWñòf|Q·tÆr¶FóeIĤQĶFôvkõHQYiöLôvks¿hiQÉWsµ¶̂jR÷_³́FJiløTùúDûü¢nF÷_d_FjlpfKýþÿkHÍ_R

24



1.5.9����Ö�Ù

HTML
ÏÛÄè́Ú¼½ÃêÏë}»ÊÍ̈2Äâ«É��«èêÏë}»Ê¶â¶Äâ«É��Ï2ÐÉ}»Ê}	Û��«è́ÚÑ©ï}»êÄÍ̈Ï2ªÂ�â̄��ê
�²«É}»Ê

<TABLE>�</TABLE>
èßàÛÄ<TABLE BORDER>
Ã
</TABLE>
Ïîï}»Ê<TABLE>��̄1̄BORDER
ÛÄ
�́�Â³�̄��Ï»Ê
�ê
�«û̈�Ä<TABLE>�ûÏOK

Ï»Ê

<TR>�</TR>
<TR>
Ã
</TR>
¯̧²ÛÄ�1Ü²Ë¼��́Áë}»Ê

<TD>�</TD>
<TD>
Ã
</TD>
¯̧²ÛÄ��̄��(����Ã�ª}»)²Ë¼��́Áë}»Ê

<TH>�</TH>
<TH>
Ã
</TH>
¯̧²ÛÄ��̄��²Ë¼��́Áë}»êÄ�,¶(�µ )²«É}»̄ÏÄ!ã

(bold)
²«Ñ©Ä/01.�²«É}»Ê

<CAPTION>�</CAPTION>
<CAPTION>
Ã
</CAPTION>
¯̧²ÛÄè̄è"́Áë}»Ê#2ðñ¶«ªÃ(�}ÉÄ$%&'��(ÏÛ

)
è̄�²Ä/01.�Ïèéø̈}»Ê½½}ÏÏÄ)Îú«èêÚ̈¼ÇÈ²«É}»Ê
�²��«*̧+́ÚÑ©ï}¶�ÈÊËÌ� �

<TABLE BORDER>

<TR>

<TH></TH> <TH>,</TH> <TH>-</TH>
</TR>

<TR>

<TH>2</TH> <TD>�.�~/I</TD> <TD>
�/0�12�A</TD>

</TR>

</TABLE>

<CAPTION>
��«*̧+

</CAPTION>

� �
⇓

2È3¶��«*̧+́ÚÑ©ï}¶�ÈÊ
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â
1.19 Netscape
è̄

ËÌ� �
<TABLE BORDER>

<TR>

<TH></TH> <TH>,</TH> <TH>-</TH> <TH>
�
</TH> <TH>4</TH> <TH>5</TH> </TR>

<TR>

<TH>6</TH> <TD>�.�~/I</TD> <TD><BLINK>
�/0�12�7</BLINK></TD> <TD>89ð:

</TD> <TD>89ð:</TD> <TD></TD>

</TR>

<TR>

<TH>;</TH> <TD></TD> <TD>
�/0<=>

</TD> <TD></TD> <TD>89ð:</TD> <TD></TD>

</TR>

<TR>

<TH>?</TH> <TD>
�/0@9

</TD> <TD></TD> <TD></TD> <TD></TD> <TD>A~B/I</TD>
</TR>

<TR>

<TH>C</TH> <TD></TD> <TD>�.�~/II</TD> <TD></TD> <TD></TD> <TD></TD>

</TR>

</TABLE>

<CAPTION>
Ð¼"D̄Ð¼EF̄*̧+

;-)</CAPTION>

� �
⇓

â
1.20
��ÑÃ��«è

HTML
Ïè́ÁÂìíÄGHÛ«â«âÈ}ÂIâ«I2̄Ï»Ê³�ÄJ��́Iâ²�Þ»ÂÁÂ
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â²ÇÑKÄLMê¶Þ»Â2¶²ÂÂ2«É}»ÊN¾	²O�ÇÂ��~¶KÄå<«É̄�Þ»Ió!́PQ¶}¶�ÈÊ

1.6 HTMLRSTUVWXYZ[html-helper-mode
øKÄ½\}ÏHTML
Á̄ëó́]̂¶Kë}¶³êÄ_̄Ã½̀Ï³a³a$html-helper-mode

´
%ÈÃbcÞÏ�(Ã́ÁIKë}¶³Ê½̄ÇÈ«bc«2̄êÄccdēUNIX

�­fg��̄Mule²Ûhç¾\KI}»Ê=ç�Ä¬­®́iÉ³I*²Ä<A HREF="http://www.whitehouse.gov/">jk~�lm�
</A>
ÃIȨ̀̄́nI«ÂÁÂ̄ÛÄ«â«âoṕ%I}»ÇqÊÃ½̀êÄhtml-helper-

mode
%́ç�ÄC-c C-a l 46
Ãr»�ûÏÄåsú²<A HREF=""></A>
t́Ë¶KÂ\}»ÊÍ\�ûÏÛ«ÂKÄæ�J�26?7̄”�̄²uâ\¼̄ÏÄ»v²URL
Á́ëwx½ÃêÏë}»Ê

html-helper-mode
ÛÄ)Îú«HTML
�̄�²Ûyz¶KI}»47Ê)ÎúÃÛ�ÑK2Ä¿Û½½Ï{|¶³ÇÉ2Û¼â²}Â~��êÐÉ}»ÊÍ¶KÄÚ~��êÚ~��²+É�K¾\KI¼ấ�ç¼~Û��ÑÃ@¹â2�\}�0Ê$½0�0�ç¼~Ûâ�0(ÃIÈÐ�³ÛÄ����@0~

WWW

��â¾³Ú\¼$��A�g���(~1²$html-helper-mode

~��+É�K>�(
ê��¾\KI}»~ÏÄÍ\́�¼�É��¶K���Â�É»¼Ã&IÏ¶�È48ÊA~è

1.1
ÏÛÄÍ~��>�+É�Kè~1â¾Ä½½Ï{|¶³��~��+É�Ḱü¶}»(�~è~1~67ÃÛ�?́¹çKÄ]̂́Áë�¶KI}»)Ê

1.7 HTML������[jweblint

WWW

��́Áë��~�ÛÚ~ÇÈ²ÁIKII~âÄ½\ÏM¶I~âÚÈâ<â¾�I2~Ï»qÊû\Ú2ÄNetscape
�Ú~>;~.�m�ÛHTML
êÐ¼�FII9�Ï2Í\�É~èé́¶

KÂ\}»Ê½\ÛÄHTML
ÏÛÐ¼�F~1�ê ¡ø\¼ÃIÈ¢~£ø²¤¶KÛcçÏ»êÄå<~1�²�¥ë²ÂIÃIÈ¦çÏ2ÐÉ}»Ê¶â¶ÄÚ~.�m�Ï2ë�0Ã�ç¼
��́Ú¼ìí²ÛÄII9�²HTML

Á́IKI¼Ã
È}Âèéø\�I�ûÏ�ÂÄ.�m�́§̈ú²©ªø�K¶}Iâq}�0Êå<~ÁI³HTMLêM¶IâÚÈấ«¬Ïë¼Ã&IÏ»qÊ

ccdeÏÛÄå<êÁI³
��~HTML
ǻ­µ®»¼½ÃêÏë}»Ê%IóÛ
�²��Ï»Ê=ç�Äå<~j�̄
��~�!́å­µ®¶³Iìí²ÛÄå<~j�̄
��~ÐÉâ°±s¶KA~���Á²ÑKÆøIÊ

cc2000(10)% jweblint index-j.html

2�̀0Ä³~
��~�!2å­µ®Ïë}»Êindex-j.html
~;<́å­µ®¶³I&́~�ß²

¹çKÆøIÊ

46µ¶®·̧¹°DLDÃYZkjR
47 1997º3»ÈïkJK¼½DQT|rDª¾FJ¿gF±²HIQiQd_kjR±²HIQiQª¾F|QIJKÀükÁÂÁÂWîTrKEGG
kÃ­ÄÅLjlDsU|Dp{kjR

48 URL
J

http://www.kyoto-su.ac.jp/information/html-helper-mode/keybindings217.html
kjR
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)Î��ÆÇr»��tËø\¼��
C-c C-b head element(begin
~

b) C-c C-b t <TITLE></TITLE>���ã
C-c > &GT;

C-c < &LT;

C-c & &AMP;)Î
M-TAB
��~ÈÉ

M-RET <P>

C-c RET <BR>

C-c - <HR>

M-C-t <!-- HHMTS START -->��.*²timestampêËÉ}»
<!-- HHMTS END -->

C-c C-t�µ (title~t) C-c C-t 1 <H1></H1>

C-c C-t 2 <H2></H2>

C-c C-t 3 <H3></H3>

C-c C-t 4 <H4></H4>

C-c C-t 5 <H5></H5>

C-c C-t 6 <H6></H6>

C-c C-p
�ã~LÊ

(ËÌúðñ)ÍC-c C-p b <B></B>

physical style (physical
~

p) C-c C-p i <I></I>

C-c C-p f <TT></TT>

C-c C-s
�ã~LÊ

(
9Ìúðñ

)ÍC-c C-s a <ADDRESS></ADDRESS>

logical style (style
~

s) C-c C-s b <BLOCKQUOTE></BLOCKQUOTE>

C-c C-s p <PRE></PRE>

C-c C-lÎ��(list~l) C-c C-l d <DL><DT><DD></DL>

C-c C-l u <UL><LI></UL>

C-c C-l o <OL><LI></OL>

C-c C-l i <LI>
â
<DT><DD>
~Ï�Ã4�\¼ó

C-c C-l t <DT><DD>

C-c C-l l <LI>

C-c C-i
~���(image~i) C-c C-i t <IMG ALT="" SRC="">

C-i
Û

Tab
��²Ð�

C-c C-aÑ�æ�(anchor~a) C-c C-a l <A HREF=""></A>

C-c C-a n <A NAME=""></A>

Ò
1.1
Î�Ï{|¶³��Ã

html-helper-mode
~��Ó~�%���
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1.8
UÔÕÖ
½\ÏÄWWW

��́Ú¼³�~HTML
~)Îú�Áëó́á×>ØÉ~]̂¶Kë}¶³Ê2�0̀Ä½\ÛÙÚúÏÛÐÉ}�0¶Ä0Û~ÜÝ��fg��Ï%ç¼Netscape
Ï~èé́1Þ²ü

¶Kë³~ÏÄGßÇÂ%�\¼ÇÈ²�ÑKë³Internet Explorer
yz~Áëó�Ú²Ûà\KI}�

0ÊÃ2âÂÄHTML
á́�³

WWW
~âãÛáä,�Ï»ÊÏ»~ÏÄ½\Å�~½Ã²�IKÛÄ=ç�

http://www.kyoto-su.ac.jp/information/

~$
HTML
¤å(²2IÂ�âæ²ç�èéê�ÑKI}»~ÏÄ}	Û�KÆøIÊÍ\Ï2Ë�É�IéÛÄêë~HTML
~öì�íÞÁî²Ðï\KI¼

HTML
¤å~Î́�KÄÐ�³~WWW

�

�́Ú0Ú0ð&¶KÆøIÊÐÃÛÄÐ�ñ~WWW

��êòÌúó�ÑKÄñÂø0~éêô\¼ÇÈó�¼âÚÈâÛÄÐ�ñ~���AõÏ»Êñ�ÄöÉ÷øó�¼â2ø\}�0êÄA~IÂ�â~½Ã�ûÛÞóù�KýIKúøI~Ï»Ê

ûüýþÿ���������	

WWW

��
Ú¼ÃIÈ½ÃÛÄßâã~~������~
��óyøKÐ�ñ~
��
�P»¼ÃIÈ½ÃÏ»ÊÏ»~ÏÄâã~�ó�¾\K2&IÛ¡óø}ø�ÈÊßâãó�Pø\KI¼½Ãâ¾ÄáÎ/~
���ûÏÛ�ÂK�/~
��2ÚÑKýÂÃ��\¼Ïø�È49Ê

�����	��

�ê�K2Ä�Þ»I
��ó»¼Ã&IÏø�ÈÊÍ~ñ�óÛÄ<P>Þ<BR>�ÚÏÈ}ÂðÝøñÉÄ<UL></UL>�Ú~Î��
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jreport ...k�çīj¹kµ���̈�Éþçé
37



jbook .....
ú¹kµ���̈�Éþçélmêþl»�n�µna®̄°�oa®̄°¾ç�Õ¬jèp�]çé
Á»��µ±q�Â¾�̈�ÉÇÈ�ÉèÀÉ]ç¾þ,ò2.22.2

�ÌÏóÑ��w�é
ìrstuvwøõ
fg

[ ]
¾ÊÌ¿�_JxÖÃ�yz]çé¿�_JxÖÃ4�Òè¹p»ú¶ÿ�Ò4ÀÉ]¼½é

\documentstyle[..]{jarticle}

��µ�ÿ�Â¾�_JxÖÌÀ��üê]çé
{|ë}~÷

..
h¶��¾hN¾(êwÌeRÑ]ç2é10pt�11pt�12pt¾��»Â¾eRèþê]çédefault
þ4

10pt
µeRw»��]çé

�ë}~÷
....
Å6ç�P¾(êwÌeRÑ]çéa4(j)(A4),a5(j)(A5),b4(j)(B4),b5(j)(B5)��ã·eRèþê]çéqr,ºú̧¹�a4jÌeRÑ,·̧¹�a4ÌeRÑ]çé
�ë�~

......
P¾�êÌeRÑ]çé�µÑ����ê4portrait,�µÑ����ê4landscape
�eRÑ]çéÑÂÑ�¶ê4þê]¼½é�Ç�Éjþ4portraitµ¹ã��]çé
�ë�

........���µç��ê4jtwocolum�eRÑ]çéÇ¾n�¹�_JxÖÌcaeRÑ�­É·��ê4
\documentstyle[a4j,12pt]{jarticle}

¾n�µDE¾ÒÖÍ
(,)
þ��É,�Î�­É]çé

2.3.3������
lÅÑ¾��µ4�¾n�¹±¾èÀÉ]çé
��ÒÍÖÎ

jarticle jreport, jbookí
\part Part I Part I�
\chapter
�9]¼½

Chapter 1�
\section 1 1.1$�
\subsection 1.1 1.1.1$$�
\subsubsection 1.1.1 1.1.1.1��
\paragraph — —$��
\subparagraph — —�̈�ÉÇÈ�Éµnã�Å6w»�fèp�]çé¿�Ñ�,jarticle¾��4
Ù6

\documentstyle[a4j]{jarticle}

\begin{document}

\part{
òðí}

2������C��� ?¡¢£¤¥¦§�̈©ª|¤«¬­®
38



\section{
òð�}
ÁÁÂ�̄]É]çé
\subsection{
òð$�}
ÁÁÂ�̄]É]çé
\subsubsection{
òð$$�}
ÁÁÂ�̄]É]çé
\paragraph{
òð��}
ÁÁÂ�̄]É]çé
\subparagraph{
òð$��}

\end{document}

Å6
Part IQ°±

1²³́
µµÂ¶̄]É]çé

1.1·̧¹º
µµÂ¶̄]É]çé

1.1.1·̧¹¹º
µµÂ¶̄]É]çé
»¼½¾µµÂ¶̄]É]çé
»¼¿½¾µµÂ¶̄]É]çé
�ÀÁwÂ]çéµÂ��Ã�̈�ÄÅÃfÆÇÈÉÅÊË�ÌÍ�é

39



2.4ÎÏÎÏÐÑÒÓÔÕÖ×
ØÙuÚÛÜÝÞßà
µÃáâãÅäåÂæØÙuÚÆçèéê

\ëÅ̄ìæíÃÅîïâðñâï�ÅòóÂéôìçõµµÅôöïâðñâï�÷Æ
typewriter style
Ãøöùò�ÅçõúûîÜÝ÷Æ

\begin{...}
÷
\end{...}ÃüÅäöýþÿãÃú���ôùíÃÅçõÜÝÆçèé�|�ÅòóÂéôìçõø��Âé�ìçÃÅîµÂó¶��çæýþÿã÷	
Ãäôû��
W�éÌÍôõ

2.4.1����

LATEX�Æô��óÃêÄ�Äë���ìçõµÃáâãÅÆîµÃêÄ�ÄëÃ��÷���ú��Ëéô�ìçõ��Å�Ãììä�æ��� !Æî"Ä#$%&'Ã(��÷)��î*�Ã+,-÷î!
” ’ ( ) = - ‘ @ + ; * : , . / [ ] ?
Ã.-/Ã !01ÅçõµÂ23Ã !Åî# $ % & ~ ^ _ \ { }

Ã
10
/Ã !Æ��4Å56�äôìç÷îê78âëµ÷�ù�ìç3õ÷ôöÃíîµÂ¶Ã !Æ�Â9Â:;�<=éôæó¶Åçõ�ì�î
• #
Æ+,-ìÅÃ*�÷>�?å@éîparameter
÷ËéäôìçõAË�Æ2.20
Åõ

• $
Æî*��"Ä#$%&'�$ÅÆÍB÷î�ÃÆÍC0DÉ�*EF�ã�ù�ìçõAËôµ÷ÆG

2.12HÃ÷µIÅõ
• %
Æî%��1�JÃDÉó¶�ÃKÃL�ìÅ�MNËéÀÁËìçõ�ì�îÈÉ�O�P�òôéôæQÃRS÷óî�ÃKÃýTÿ'÷ó�äôìçõ
UÁ

What is done cannot be undone.%
JVW�X�YõÀÁ

What is done cannot be undone.

µÃøö�î%2ZÃ�[�ÀÁÍÂì@Cõ
• &
Æ\�]æQÃ̂�_̀æÃ�äôìçõAËôµ÷ÆG2.10HÅaèìçõì�µÃ !Æ*E	
Åb*Kcèé\dÍ@æQ�íäôìçõµÃäôûÆ2.15.2

Åõ
• ^
Æe�����Ëìçõ�0Ëî*EÃ	
ÅäôìçõAËôµ÷ÆG2.12HÅõ
UÁ

$ a^{11}+b^{11}=0 $ÀÁ
a11 + b11 = 0

• _
ÆÌ�����Ëìçõ�0ËîµÂí*EF�ãÅäôìçõAËôµ÷ÆG2.12HÅõ
UÁ

$ a_{11}+b_{11}=0 $

3fghijklmnopqrstujuvwxykrzu{|qrsv}s~�}���

40



ÀÁ
a11 + b11 = 0

• ~
Æú/ÉÃ���]�ìçõ�/�1Â�2/ÉÃ���]�ìçõ
UÁ

What is do~ne cannot be undone.ÀÁ
What is do ne cannot be undone.

• \
Æ8&�Pñ&��÷ô=éîýþÿãÃ�ì���1ìçõ�HÅ��ËìË�õ

• {
÷

}
Æî	
Å�ôìçõ�HÅ��ËìË�õ
µÃøö�î�Â9Â���ù:;�<���îµÂ¶�56Åäöµ÷Æ�1�û��ôÅË�öõ�öËéíäô�ôÃÅ�Â�î2ÌÃøö�ËéÌÍôõ�Ëî)�Í��Ë)��Ã��÷ËéÀÁÍÂìçõ
����ÀÁçæ�Ã a�Ã��\dÍÂæ��

# \# #

$ \$ $

% \% %

& \& &

~ \~{} ˜

^ \^{} ˆ

_ \_

\ $\backslash$ \
{ \{ {
} \} }

~î̂î\��ôéÆ2ÌÃøö�ËéÀÁçæµ÷íÀ�ìçõ
����ÀÁçæ�Ã a�Ã��\dÍÂæ��

~ \symbol{"7E} ˜

^ \symbol{"5E} ˆ

\ {\tt\symbol{"5C}} \

µÂ¶Ã !��ôée Ãû����U¶ù1Â�îG2.4.2HÅ��çæû�ÅÀÁËéÌÍôõì�îä=éí�ñ�� µË��çæ¡ÆùôÃÅç�< > |
Ã¢�Ã !Æ�Â9Â�öôöå1ó

¡ ¿ —
ù�÷ôö !÷ËéÀÁÍÂéËìôìç4õ< > |
Ã !�ÀÁË�ô£?Æ�Æ�G

2.4.2

HÅ��çæû�ÅÀÁËéÌÍôõµÂ¶Ã !��ôéÆîG2.4.2HóîG2.13HÅ��çæû�ÅÀÁËéÌÍôõ

4¤nTypeWriter¥¦§̈©ª«¬­®����q̄TEX
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space key
�ôöé����1éí

1
/ÿ01õó��ù��ì@CõÅÆ���þ/íçèçéôù

\ 
����õé��ìçõ

5���y�	
��
}��¹���������ij
}s~�����
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Uè
Time\ shockçè
Time shockUè
Time      shock(space key
����õìõ�õ)çè

Time shockUè
Time\ \ \ \ \ shockçè
Time shock

2.4.4�������

LATEX
ý�K�çé�ùúKÿ�K�Uöéóîê\\ë÷ôöýþÿã��ôé� ���ìçõúKÿô�K�]é÷

LATEX
ôì�ìýùî�KÍöé�õ!�"=#�ìçõ�ì�î$%�ý�é÷ôöí÷ýçõúûîê\\ëùî&'�Kôýþÿãý�0�Kçé01ý!ù"=#�ì@Cõ
Uè
�K�úK]é÷�KÍöìçõ
�õéî!�"=#�ìçõê\verb!\\!ëù�0�Kçé01ýçõ\\!ù"=#�ì@Cõ\\
íôøö��KÍöìõ�õ\\
çè
�K�úK]é÷�KÍöìçõ�õéî!�"=#�ìçõê\\ëù�0�Kçé01ýçõ!ù"=#�ì@Cõ
íôøö��KÍöìõ�õ
�öõéí!�"=#���ùôù(�î\noindent÷ôöýþÿã���ìçõ)�!�"=#��ôù(�î\indent��ôö�øôýõ�öõ�û�*�çé�ùî\newpage÷ôö&'+��û�*çéýþÿã���ìçõ

2.4.5,-./�01./¿÷ø
ìYî23û4ô��ù\hspace���ìçõíöù"*6÷ú5�äôìçõ
Uè
23û4�0.5 cm
��

\hspace{0.5cm}
�Uöìçõ

çè
23û4�0.5 cm
���Uöìçõ
íôøö�îê��ë÷ê�Uöìçëô6�0.5 cm
ô���ý�ìõ�õ

6789©7©:����
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\hspace
ù;ôû�ðñP÷çé÷îþâ<Pôû4�ì�î=ôû4�í���Uöéí÷�ý�ìçõ���Uöé÷ôöø�íî���ê>éë÷ôö?ãýçõ
Uè
23û4�-0.5 cm
��

\hspace{-0.5cm}
�Uöìçõ

çè
23û4�-0.5 cm
���Uöìçõ
íôøö�îçèÍöìçõø�@ìç÷î���Aù=éõìôìõ�õíöùê�Uöìçõë÷ôöBC���0.5cmDEõ�÷F�éÌÍôõ�[4�\hspace�Uö�(�íó(23û4�Yöìõ��î�Kõ�Jýî\hspace�ä=éí23û4�ùYöì@Cõ�íýî\hspace*{...}÷ôöýþÿã�äôìçõê��
Uè
�ôö��

\\

\hspace{2cm}
�ôö��

\\

\hspace*{2cm}
�ôö��

\\�ôö���ôö���ôö��
\\

çè
�ôö��
�ôö��
�ôö��
�ôö���ôö���ôö��

íôøö�çö�îKô��ó(���Uöéí÷�ý�ìçõG�HIû4ô��ýçõýþÿãù\vspaceýçõäôûù\hspace÷âãäôûýçõ
Uè
HIû4�3.5 cm
��

\vspace{3.5cm}
�Uöìçõ\\

íöù�ìçõ
çè
HIû4�3.5 cm
���Uöìçõ

íöù�ìçõ
íôøö�î3.5 cm
HIû4����ý�ìõ�õ

\vspace
íâJ�îþâ<Pôû4����Uöéí÷�ý�ìçõ
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Uè
HIû4�-0.5 cm
��

\vspace{-0.5cm}
�Uöìçõ\\

íCù?ã�ù�ìçõ
çè
HIû4�-0.5 cm
���UöìçõíCù?ã�ù�ìçõ
KLôøö����Aù=éôìôìõ�õíöíêíCù?ã�ù�ìçë÷ôö��e�0.5 cmDEõ�í÷�ù�ìçõ

LATEX
ýä�éMNô5O�2P�QRé��ìçõ
5OôS�MNT

cm
æÿUT�'ì+ +

em
)��ô

M
ôVT

+ +

ex
(��ô

m
ôVT

+ +

in
âÿU

(W25.4mm) + +

pc åâX(12pt,W4.21mm) + +

pt Yâÿ'(0.35mm) ++

mm Z[T�'ì+ +

çè�çéôéôù�ô5OýçèNöé6\ýçõ7úÆ��ôVô)�Nù
zw
�5O÷õéôìçõíöùPïâì#$âìô÷íI�jô]ô�íô

8�̂�ä�ìçõ

2.4.6_̀
"��Köíô÷õéîquote
÷

quotation
ô��ô	
���ìçõquote
	
ùGôøö�aô�[�"�çéô�4ôéôìçõ

Uè

\begin{quote}bcùdefg)hôhiý�éõ
\end{quote}

çè
bcùdefg)hôhiý�éõ
úûîquotation9
	
ùjk+Mô�[�îb*ôåñlñ#��éøöù�[�"�çéô�4ôéìçõ
Uè

7
�©mn«opqqorsqqos¹�©�tu«{~vnws���

8·¹jvjarticle, jreport, jbook
©xy���

9
lmz{|osh²sh}~uz�~k��k��̄�̧os¹��
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\begin{quotation}����ô��Iõ��ôQÿôí÷î÷�é�û��îú�ô�ô��îC-V�ô���ó(ì���éô��ÿôD�ó(���çéîùC÷ù��ô�ì(ùôNìýîôIôI÷K-�ôû��ôéK=�õ
\end{quotation}

çè
����ô��Iõ��ôQÿôí÷î÷�é�û��îú�ô�ô��îC-

V�ô��
�ó(ì���éô��ÿôD�ó(���çéîùC÷ù��ô�ì(ùôNìýîôIôI÷

K-�ôû��ôéK=�õ

2.4.7����
��ò��çéô�ùî2Pô��ôû����ìçõ
• itemize
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

• enumerate
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

• description
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ
��ò��çé�ùíö(�	
÷õéäôî�ö9öôKôW!�\item��1ìçõ
ËÌ£¤¥¦§¤
 !����ò�÷ù��ôW!� !��1�¡ýçèõìçõ
Uè

\begin{itemize}

\item {\bf itemize}
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

\item {\bf enumerate}
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

\item {\bf description}
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ

\end{itemize}

çè

• itemize
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

• enumerate
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

• description
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ
ôøö�ù�ìçõ
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Ì̈£¤¥¦§¤

íöù��ôW!�¢!��1�¡�ù�ìçõ
Uè

\begin{enumerate}

\item {\bf itemize}
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

\item {\bf enumerate}
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

\item {\bf description}
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ

\end{enumerate}

çè

1. itemize
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

2. enumerate
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

3. description
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ
÷ù�ìçõì�î\itemôJ�î[1a.]ù�ô¢!�Uöé��ìç÷
Uè

\begin{enumerate}

\item[1a.] {\bf itemize}
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

\item[1b.] {\bf enumerate}
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

\item[1c.] {\bf description}
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ

\end{enumerate}

çè

1a. itemize
ùÇcô��ôW!� ��1�( !����ò�)¡ýçõ

1b. enumerate
ùÇcô��ôW!�¢!��1�¡(¢!����ò�)ýçõ

1c. description
ùÇcô��ôW!�ñ%ì��1�¡(@çõ����ò�)ýçõ

íôøö�ù�ìçõ
©ÝÑ£¤¥¦§¤

íô	
ù�ô��÷�õª=éôé2Pôøö�õìçõìYî\itemôJ�[@çõ]��1ìçõíô@çõ��ô��ýôöê !ë�ê*�ë�«��ìçõêý@é�ìõ�öõ
Uè
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\begin{description}

\item[
�¬*

]
�¬*÷ùî

\item[­*]­*÷ùî
\item[®̄*]®̄*÷ùî
\item[
M̄*

]
M̄*÷ùî

\item[
b°*

]
b°*÷ùî

\end{description}

çè
±²ð�¬*÷ùî
³ð­*÷ùî
µ́ð®̄*÷ùî
¶µðM̄*÷ùî
ï·ðb°*÷ùî

íö(�Uö̧¹�õéíä�ìçõê��îitemize
	
ýù

Uè

\begin{itemize}

\item
��ò�

\begin{itemize}

\item
��ò�

\begin{itemize}

\item
��ò�

\begin{itemize}

\item
��ò�

\end{itemize}

\end{itemize}

\end{itemize}

\end{itemize}

çè

•
��ò�
–
��ò�
∗
��ò�
·
��ò�

÷ù�ìçõenumerate
	
ýù

Uè
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1.
��ò�
(a)
��ò�

i.
��ò�
A.
��ò�

÷ù�ìçõíôøöù¡ýUö̧¹ô��ò��ý�ìç10õõóõîíôUö̧¹í3�ìý�̂ºýçõ�ö2eUöé÷�ñ��ù�ìçõä:õìõ�öõ

10»¼½̧©¾¿ÀÁ¿«ÂÃz�}̄�̧¹��zÃtv:�©Á¿�«rpvÄÅ¥��Æ̈©Á¿k�z�}{�̧¹�̄v���«ÇÈn¹º»�
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2.4.8ÉÊËÌÍÎÊËÌÏÊË
�[Ð;ÑÒ@Ó�Ô4ÕÑÒ@Ó�Ô=ÑÒ@Ó�ÖéÑùÔflushright, center, flushleft

Ð×Ø
ÙõÚÛÜÝÖÞ
Uè

\begin{flushright}�[Ð;Ñß@ÝÖÞ
\end{flushright}

\begin{center}�[Ð4ÕÑÒ@ÝÖÞ
\end{center}

\begin{flushleft}�[Ð=ÑÒ@ÝÖÞ
\end{flushleft}

çè
�[Ð;Ñß@ÝÖÞ

�[Ð4ÕÑÒ@ÝÖÞ
�[Ð=ÑÒ@ÝÖÞ

ÙÜàá?ÑâãÝÖÞ;Ò@Ô4ÕÒ@Ô=Ò@ùäÑ\raggedleft ,\raggedright , \centering
ýåKæÝÖÞ�õíöÐçÜÓ2ZôúÚô�ÑèéÐêæÝÖôýÔ�ë(ìÙÜàÙ�çúíô¡Ðî�éïBÙõÚFæÚPNÜÞ�ôßàâ¡Ñ­¡NöéìùÔðÑç�eñ=ÚÜéb*KÐòB�çýóõÚPNÜÞ

2.4.9ôõ¿ö�÷
ø�Ùâé��ôëùúù10 pt
ýÖÞ�ôäÑ11 pt, 12 pt
ñûüýýÝõÓÞíö23ý��ô)ýNÐ�4ýûüÖéíÙñýýÝÖÞ2PÑþRÓßàÑ10
/ô��ô)ýNñþãÝÖÞ\tinyùìÿëùúýÖÞ\footnotesizeù�äô��ô)ýNýÖÞ\normalsizeù��ô��ô)ýNýÖÞ

\large
ì(ù��ô)ýNñ�õY�)ý�â=ÚÜýÝÖÞ(ä:)11ííý�ÙíÙÞ�4ýùþÝã��ôëùúÐ�æéíÙù�ÖÖ�ýýÝ@C12Þ
UèçèUèçè
\tiny tiny \large large

\scriptsize scriptsize \Large Large
\footnotesize footnotesize \LARGE LARGE

\small small \huge huge
\normalsize normalsize \Huge Huge

11
���vrsqqosz©«opnorsnos¹�©�v��v	�̄pqprgos¹��

12
g�~v��kps{©�����n¹n�~�
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2.4.10
�

Uè��çè���çè
\rm roman
��ô��çí

\bf boldface �Î�
\it italic �í
\sl slanted ��í
\sf sans serif ë�æ[#í
\sc SMALL CAPS
)��í

\tt Typewriter�ù��ù�í
\em emphasize
&�í

íôßàÑÔ���ù��íÑõì��ãÝ@CÞÝÓÔ&�íù�íÙâã��ÙâãÝÖÞ
íö(ô� ù�ÙÓ!ÛÜÝÖÙÔ2Zô�[ÐÖ"Ú#ôçíÑõÚõÝÜÝÖôýÔ#öÐ$îÑù#ôçíÑõÓÜ%&Ð

{ . . . }
ý&=Ú�ýÝÖÙ#ô'(ô401ñ)*�+ô�íÑâãÝÖÞ

Uè

abcdefg
defg)h

\\

{\rm abcdefg
defg)h

}\\

{\tt abcdefg
defg)h

}\\

{\bf abcdefg
defg)h

}\\

{abc{\bf de}f
de

{\bf
fg

}
)h

}

çè
abcdefg
defg)h

abcdefg
defg)h

abcdefg
defg)h

abcdefg,-./01
abcdef
de./)h

��ô)ýNÙÈÊÐâQÑûüÖéQùçíÐWÑûüõÔ#ôGÑ)ýNÐûüõÝÖÞ
Uèçè

çíñWý)ýNñJ
{\huge {\bf UNIX}} UNIX
)ýNñWýçíñJ

{\bf {\huge UNIX}} UNIX
Pôêýù���íôûüñM2Ñâ=ÚõÝÜÝõÓÞ
N(ÑÔ{\huge \bf UNIX}
ôßàÑ4ô'(Ð>ã3�íÙñç�ÝÖÞ
Uèçè

{\huge \bf UNIX} UNIX

ííýÔä:õÚ�ìâ�Úùâ(âÜíÙùÔ��ô)ýNÙçíÐâQÑûüõÓQÔ)ýNñ��éôù4�Ù
roman
íÔbold
íô5ýþéÔÙÜàíÙýÖÞ�ÝãÔ��Ð)ý�Öé� ù4�Ù

roman
íÔblod
íÑõì6ìâÜÙÜàíÙýÖÞ7=ÚÔíö23ôçíý)ý�õÓÜÙýÑùÔ2.25

HÐ89õÚPNÜÞ
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2.5:;

2.5.1<=>?¿@A.

�ù'ìÐ�1éÑùÔ2PÑþRé)*�+Ð�ÜÝÖÞ
• \title{�ù'ìS}—ííÑ�ù'ìSÐçýÝÖÞ
• \author{BCS}—BCñb*ôQù\and)*�+ÐÛ=ÚDSÑõÝÖÞ
• \date{
�]

} —\date
ñEFNöÓQù#ôGHIJùìñ

LATEX
Ñì1Ô��IJùìñ](öÓ�ÑâãÝÖÞííÝýñK>ÑâãÝÖÞíö(ôàëK�ýåL1éÙ��MÑâãÝÖÞ

• \maketitle—�ùNìÐçèõÝÖÞ
íö(ù\begin{document}ôJâ(�íýåáÜÝ@CÞ#õÚÔ\maketitleù\title{�ùNìS}â�ôJÑ�ýÝÖÞJôêÐ8FÑõÚPNÜÞ

2.5.2OP¿@A.

�ùNìôGùÔQ ô]ãRýÖÞíöùS�â�ýùß�@ì1(öéåôýÖÞTãRùÔ
\begin{abstract}Q ôUV
\end{abstract}

ÙõÝÖÞ
Wè

\title{ííÑ�ùNìñ�ýÝÖÞ}
\author{ííñçÜÓ�ôS�\andXâCôS�}
\date{
ç�eñYÓ�]}

\maketitle

\begin{abstract}ZÝý[M�\ÐÛYÚÜéÙÔ]hô̂ýÔ_̀âåôùýýÝabýõÓÞÙícñÔ\LaTeXùÔ#öÐýöÜâ¡ýçèýýÝÖÞÝÓÔS�TÔdYMNâeÑåfgÑÛæÝÖÞÓhÔìMìñþYÚÔ[M�\ôßàÑÖîÑÛæé�iýùþãÝab....Þ
\end{abstract}

çè
jjklmnopqrstu
vvwxyz{|}~���|}~
���w�z��

Abstract���������������������������� �¡¢�£¤¥�¦§̈�LATEX
��©ª� ª��«�¬­� �®¥�¤�̄°±�²³�́�µ¶�·̧¶�¹�®¥¤º�»�»̈¼��������½¾¶®¿¶�¹�ÀÁ��¼Â�¡¢¥....
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ÃÃÄÅÆÇÈÉÇÊËÌÍÎÏÐÑÒNÓÔÕÖ×ØÙÚÛÜÝÞßàáaÈPartâChapterãäÛËÜåæçèßÍéêëÓÔÕÖìíÕÖßçYÈäáîïÚðñïîÍòËóÌjarticleÄôõÞöëËÄÚðjreportÜjbookÄÌ÷øËùßÍÔÕúÖÍûüÍýþ×ÿ�ÇïÚðÝÇÈÍ���×õ�ÈÍAbstract
×ÿ�ÇÍ���×õ�ÈÍ��ã�ïîïÚðÜÃcãÍ\jbookÄÌAbstractã��ïabð
ÎÏÐÑÒúÓÔÕÖtitle author date Abstract

jarticle 				
jreport 				
jbook 			


2.6
��

ÅÜÇÈ��Ë�ß���h��Üÿ�ÚÛßÌÍ\marginpar {

��h�
}
ÜÊè��ÒÎ×�Êï��h�

Úð
Åã��Ë�ß�ÛõÍ�ß�ÛõÌ\documentstyle{...}ÄØÙÇö��ËÓÔÕÖß��ÇïÚðeÃßÿÛõÌÊcÊc�ÇÈ�ÛËãÊÊÄÇ�èð
\marginpar[
���

]{
���

}
Üôi�Í�ß��ã� ö!àßÌÝÃß�����Í�ß��ã� ö!àßÌÝÃß�����Üÿ�"ÞïÚð

2.7#�
$Å

13
×ÿ�ÚÛßÌÍ\footnoteÜÊè��ÒÎ×�ÊïÚð\footnote{ÃÃßÿÛÅ%×$ÅÜ&'ïÚð}ÜÊè(àÄÚð��)Ë\footnoteã*ÞöÜÃcËì+ú,�ú-Ò.�ã/0ÞÍ12Ë34ã���Ë5ßôõÞïÚð

2.86789
:�âd;�úÜÊ ö�<×ôÊÈÊÛ=Í�>2.5.7?×@AÇÈ5"Ê�ÜõÍ�(6)

ß̂
(7)
×B

CÇÈ
...
�ÜÊ öÃÜãçD�îïÚðÃÞ×ÝËïï��ßôÊÈÊÛÜÍ�<×EFÇöîGHÚÛÃÜÄIJãK ÈDÛ=ã�îïÚðÝèÚÛÜÍÃËçèLÃÜãMNÛö'ßÊOÊOIJ×õ�ÈÊõLDÈÌLîïabðÝÃÄÍÃËIJ/î×PQÄâ ÈDÞÛËãÍ\label{...}ÜÊè��ÒÎ14ÄÚðó��

\section{...}\label{bun}ÜÇÈRNïÚÜÍ{...}ÜÊèSTUVÒß�bun
�ÜÊèWXÖãñÊöÃÜßLîïÚðÃËWXÖßÌYÄëZÊïabãÍ\,{,},...ÜÊ ö[\L]JÌ̂_ÄÚðWXÖ×ÿ�ÚÛßÌ̀aÜLÛ

\ref{...}
×�ÊïÚðïöÍ���IJ×ÿ�ÇöÊ=ßÌ\pageref{bun}ÜÚÛÜÍÿ�"ÞïÚðC�ó

\subsection{
b̀@A

}\label{bun}

...
>
\ref{bun}?@A...

...\pageref{bun}...ÿ�ó
13ccdefghijgklmnop
14qrstuvwxyz{s|}~�d��fck���nop
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...
>

2.18.2?@A...
...90
���@A...��

\label
��ÒÎ×� ö=ÌÍ���Ò�ÕÖ×2��ò�L È5"ÊðÜÊèËÌÍ÷�Ë�Ò�ÕÖË��ÌÍ�5ËçèL�ßLîïÚð

.tex����

(jlatex
�Ò�ÕÖ

)⇓ ⇑ (error��)
.aux����.log����.dvi����

.tex
ìíÕÖ×� ÈÍ÷�Äë�Ò�ÕÖ×ÚÛÜÍÃË�î3ñËìíÕÖ15ãÿ�òãîïÚðó��Í‘S’
ÜÊèWXÖ×��ß�èÜ
ÿ�

LaTeX Warning: Label ‘S’ multiply defined.

Üé�"ÞÍ\ref{S}ËÜÃ�ßÌÍ�??
�ÜÊè]Jãþ�0ÞïÚð

• .tex
ìíÕÖ��ËìíÕÖÄÚð

• .aux
ìíÕÖÌÍ ¡ìíÕÖÄÚðÃÃßÍ̀b@AËWXÖËñÊöëËãôõÞïÚð

• .log
ìíÕÖÌÍ¢W�Ñ+S��â£�¤¥ãôõÞïÚðÃÃß¢W�Ë�¦ãôÊÈ�îïÚËÄÍëÇ�Ò�ÕÖËÜN¢W�×MÃÇÈ§Çö�Þ̈ëÍÝÞÄëï©¢W�×MÃÚçèL=Í�¦ãçDáõ0L�Þ�ÃÃ×�ÛÜª«ÚÛÃÜã�îïÚð

• .dvi
ìíÕÖÿ�¬­ËìíÕÖÄÚð
b̀@Aß®̄"ÞÛìíÕÖÌò]Ë

.aux
ìíÕÖÄÚðÃÞÌ1�©�ÄÌö©WXÖã°±"Þö©�Ä

\label
Ü
\ref
Ë²³́µãñÊÈÊï¶·ðó���ÛìíÕÖ×�Ò�ÕÖÇÈ
ÿ�

LaTeX Warning: Label(s) may have changed. Rerun to get cross-references right.

ÜÊè�ãé�"Þö=Ìëè÷̧�Ò�ÕÖË�¹×ÚÛÃÜßç ÈÍNO·Ü\labelÜ\refË²³́µãñNïÚðñïîÍ̀b@A×º»ÎÏÐÑÒú×¼�Çö!àßÍ@AÇÈÊÛ<?ËIJâ���½¾ã¿À"ÞÛËÌÁÂ×¼�¶�ß���ÃÄ�Ò�ÕÖÇö=©�©ÜÊèÃÜÄÚð

15cÄÅÆdÇLATEXÈÉÊ}sËÌÍdÎyÄfÏÐ}stÑÒnop
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2.9Ó
LATEX
ÄÌÊ�Ê�LÔ×�ÛÃÜãÄNïÚðÕñNËÔÍÖ×ËÔÍÕLÇËÔã�îïÚð

2.9.1ØÙÚÛÜÝÞßàáâã
äåæçè

fboxéframebox

ÕñNËÔ×�Û��ÒÎßÌ
• \fbox

• \framebox

ã�îïÚð
\fbox
Ì÷�4ËÔ×�îïÚð�ÊêÌ
C�

\fbox{
ÃÃßëìöÊ�×CÞïÚð}ÿ�
ÃÃßëìöÊ�×CÞïÚð
ÜLîïÚðÃË\fboxÌ÷�4ËÔÇõÄNï¶·ðñïîÍí��òßáöÛ�ëÚîÈ÷�ßÇÈÇïÊÇïÚðó��
C�

\fbox{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜ

\\
LßïðËÌñòóÉïì»ôëâõç0îÛÞ�á×

}ÿ�
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉïì»ôëâõç0îÛÞ�á×

ËçèßÍ÷�ËÔßLîïÚ16ð\fboxÌÏöÏöËÔÄÇöãÍ\frameboxÜÊè��ÒÎ×���ÃËÕ×P÷ßä�ÛÃÜãÄNïÚð
\framebox[ø"][½¾]{ëìöÊ�}ÜÇïÚð�Ë½¾ÌØÙÇLÊÜ)ùßLîïÚð½¾ËØÙßÌúß
• [r]
�ßàá¶ïÚð

• [l]
�ßàá¶ïÚð
ã�îïÚðÊ�Ê�Lø"ËÔãÄNïÚãÍÃÞë÷�4ËÔÇõÄNï¶·ðó��
C�

\framebox[10cm][l]{
�Êè�RõND�Ã"ÇÚ¶Ý

}ÿ�
�Êè�RõND�Ã"ÇÚ¶Ý

ÜLîïÚð
16ûüdýnyxþvtÿt�eË��Çûü��dËnop
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ë ÜÄõÊÔ×�ÛßÌ\framebox×
\framebox(
�Ë�N"

,�Ë�N")[½¾]{ÔË)ßCÛ�}ËçèßÇÈ�ÊïÚð�Í�Ë�N"Ë�½Ìpt(
;ÕÒú

)
×�ÊïÚð½¾ÌÍ)ùã��Ä

• [t]
òË)ùßàá¶ïÚð

• [b]
5Ë)ùßàá¶ïÚð

• [r]
�Ë�)ßàá¶ïÚð

• [l]
�Ë�)ßàá¶ïÚð

• [tr]
�òË	ßàá¶ïÚð

• [tl]
�òË	ßàá¶ïÚð

• [br]
�5Ë	ßàá¶ïÚð

• [bl]
�5Ë	ßàá¶ïÚð
ã�îïÚðó��
C�

\framebox(300,30)[bl]{
�Êè�RõND�Ã"ÇÚ¶Ý

}ÿ�

�Êè�RõND�Ã"ÇÚ¶Ý

ÜLîïÚðÃÞëÍ÷�4ÇõCîï¶·ð�ÇÈìÈ5"Êð


�çè
dashbox

Ö×ËÔ×�ÛßÌÍ\dashboxÜÊè��ÒÎ×�ÊïÚð�ÊêÌ
\dashbox{
Ö×Ëø"}(�Ë�N",�Ë�N")[½¾] {
ÔË)ßCÛ�

}ËçèßÇïÚðó��
C�

\dashbox{1}(300,30)[bl]{
�Êè�RõND�Ã"ÇÚ¶Ý

}ÿ�

�Êè�RõND�Ã"ÇÚ¶Ý
ÜLîïÚð

ä�
çè
makebox

�ïÄÌÕã�îïÇöãÍ\makeboxÜÊè��ÒÎ×���ÕËLÊÔ×�ÛÃÜëÄNïÚð�ÊêÌ
\framebox
ÜåæÄÚð

\makebox(
�Ë�N"

,�Ë�N")[½¾]{ÔË)ßCÛ�}
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ó��
C�

\makebox(300,30)[tl]{
�Êè�RõND�Ã"ÇÚ¶Ý

}ÿ��Êè�RõND�Ã"ÇÚ¶Ý

ÜLîïÚðÃÞëÍ÷�4ÇõCîï¶·ð

2.9.2��ÙÚ��ÝÞ��á�Ý
�ïÄÌ÷�4ËÔÇõÄNï¶·ÄÇöãÍ���ËÔ×�ÛßÌ\parboxÜÊè��ÒÎÜÍmini-

page��ã�îïÚð

parbox����è

\parbox
×�èßÌÍ�5ËçèßÇïÚð

\parbox[
��×

]{
��Ëø"}{�<}ÜÇïÚðÜßõDó×�È5"Êð ÌáõîâÚDÚÛöôß\parboxÜ\parbox×!" ÈÊïÚ

17ð
C�

\parbox[t]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶Ý

}
 

\parbox[t]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉ

}
 

\parbox[t]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉïì»ôëâõç0îÛÞ�á#$×
}

ÿ�
�Êè�RõND�Ã"ÇÚ
¶Ý
 �Êè�RõND�Ã"ÇÚ
¶ÝöOñÈÜLßïðËÌ
ñòóÉ

 �Êè�RõND�Ã"ÇÚ
¶ÝöOñÈÜLßïðËÌ
ñòóÉïì»ôëâõç0îÛÞ�á#$×

KèóÜÇÈ
C�

\parbox[b]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶Ý

}
 

\parbox[b]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉ

}
 

\parbox[b]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉïì»ôëâõç0îÛÞ�á#$×
}

17c�%t&�Ç��Çx'�Ç(þn)*p
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ÿ�

�Êè�RõND�Ã"ÇÚ
¶Ý 

�Êè�RõND�Ã"ÇÚ
¶ÝöOñÈÜLßïðËÌ
ñòóÉ 

�Êè�RõND�Ã"ÇÚ
¶ÝöOñÈÜLßïðËÌ
ñòóÉïì»ôëâõç0îÛÞ�á#$×

ÜLîïÚðóÄ�ÈÊö©ÊöçèßÍ��×ÜÌ\parbox×òÄ+�Ûõ[t]5Ä+�Ûõ[b]ÍÜÊèÃÜÄÚðÕË�N"×«ôÈÇï��,ÌÝË�N"ß- È�<×.�ÇÈÊNïÚ18ðÃÞÌÕã�îï¶·ÄÇöãÍÕ×ñ�ÛßÌ\fboxÜ÷/ß�ÊïÚðñïî
C�

\fbox{\parbox[t]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶Ý

}}
 

\fbox{\parbox[t]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉ

}}
 

\fbox{\parbox[t]{4.5cm}{
�Êè�RõND�Ã"ÇÚ¶ÝöOñÈÜLßïðËÌñòóÉïì»ô

ëâõç0îÛÞ�á#$×}} 
ÿ�
�Êè�RõND�Ã"ÇÚ
¶Ý
 �Êè�RõND�Ã"ÇÚ
¶ÝöOñÈÜLßïðËÌ
ñòóÉ

 �Êè�RõND�Ã"ÇÚ
¶ÝöOñÈÜLßïðËÌ
ñòóÉïì»ôëâõç0îÛÞ�á#$×

 

ÜÕãÄNòãîïÚð

2.9.3 minipage01
ÃÞÌ

\parbox
×23"¶öëËÄÚð�5ËçèßÇÈ�ÊïÚð

\begin{minipage}[
��×

]{
��Ëø"}

...................

\end{minipage}

C�

\begin{minipage}[t]{8cm}

{\bf minipage}��ÌÍ4"L���ËçèßLîïÚðÝÇÈÍ$ÅëÄNïÚ
\footnote{footnote
ëñ�ÛÃÜãÄNïÚð}ð\\

\end{minipage}

ÿ�
minipage��ÌÍ4"L���ËçèßLîïÚðÝÇÈÍ$ÅëÄNïÚað

a footnote
Ç��fck���nop

185üofkþ67Òÿv8i�9�þ'ÿk:;Ì<�þþ=Ç>Än)*p
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ÃÃÄÍ[t]Ì��××«ôÛëËÄÇöðÝÇÈÍ8 cm
Ë4"L���ãÄN�ãîïÇöð"0ßÍÃË���×ÕÄë ÈìïÇ�èð

C�
\fbox{

\begin{minipage}[t]{8cm}

{\bf minipage}��Ì4"L���ËçèßLîïÚðÝÇÈÍ$ÅëÄNïÚ
\footnote{footnote
ëñ�ÛÃÜãÄNïÚð}ð

\end{minipage}

}

ÿ�
minipage��Ì4"L���ËçèßLîïÚðÝÇÈÍ$ÅëÄNïÚað

a footnote
Ç��fck���nop
?ËóÌ

minipage��×öD"·� öëËÄÚð
C�

\fbox{

\begin{minipage}{15cm}

minipage��ÄÚð\\
\fbox{

\begin{minipage}{10cm}

minipage��ÄÚð\\
\fbox{

\begin{minipage}{5cm}

minipage��ÄÚð\\
\fbox{

\begin{minipage}{4cm}

minipage��ÄÚð\\
\end{minipage}}

\end{minipage}}

\end{minipage}}

\end{minipage}}

ÿ�
minipage��ÄÚð
minipage��ÄÚð
minipage��ÄÚð
minipage��ÄÚð

ÃËçèL�Êêëÿ�ïÚð
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2.10@
é×�ÛËãtabular19��ÄÚðé×�Û��Ìtabular��ËúßÍtabbing��ã�îïÚãÍÃÃÄÌAB"¶ÈÊö©NïÚð

\begin{tabular}{
°ØÙ

}éCD
\end{tabular}

ÃËçèL�Ä�îïÚð°ØÙÜÌéË)ß�ÛEFËG¾×ØÙÇïÚð°ØÙßÌ�5ËëËã�îïÚð
• l . . .
�H¶

(left)

• c . . .
)ù

(center)

• r . . .
�H¶

(right)

ÝÇÈÍ°Ë�©�ÃÞ×IîïÚðéËEF÷J÷J×!"ÛßÌ�&�×CÞïÚðÝÇÈÍ°ËK,ßÌÍ�\\�×ñ�ïÚðDÞLÞë°ØÙË�ÜéËEFË°Ë�×åæßÇÈ5"Êð
C�

\begin{tabular}{lcrlcr}MN
&OP&�Q&MN&OP&�Q\\R

& 200S& 2T�Ó&UV& 400S& 3T�Ó\\WX
& 1000S& 2Y&Z[& 100S& 10
J
\\

\end{tabular}

ÿ�
MNOP�QMNOP�QR

200S2T�ÓUV400S3T�ÓWX
1000S2YZ[100S10
J

ÃÞß\××CÞÈìïÇ�èð�Ë\×Ì°ØÙËÜÃ�ÄCÞöÊÜÃ�ß�|�×CÞïÚð�Ë\×ÌÍ\hlineÄÚð�\\�Ë,ß¾NïÚð�||�â\hline\hlineÜÚÞ�2�×ßLîïÚð
C�

\begin{tabular}{|l|c|r||l|c|r|} \hlineMN
&OP&�Q&MN&OP&�Q\\ \hlineR

& 200S& 2T�Ó&UV& 400S& 3T�Ó\\ \hlineWX
& 1000S& 2Y&Z[& 100S& 10
J

\\ \hline

\end{tabular}

ÿ�
MNOP�QMNOP�QR

200S2T�ÓUV400S3T�ÓWX
1000S2YZ[100S10
J

19]̂_̀q{akb*�cdþp
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ÜLîïÚðëèeÇ�fLé×� ÈìïÇ�èð
C�

\begin{tabular}{|c|c|c|}\hline=g
& \multicolumn{2}{c|}{hý}\\ \cline{2-3}

&ij2&�k2\\ \hline

10 & 5,10,20 & 0,10,15 \\

& 25,30,45 & 20,35,45 \\ \hline

\end{tabular}

ÿ�
=ghý
ij2�k2

10 5,10,20 0,10,15

25,30,45 20,35,45

ÃÃÄ�áÞÈÊÛ
\multicolumn
ÜÊè��ÒÎÌéË�Û34©�Íó��ÃËéÄ�Þ��hý�ÜÊèlã�ij2�Ü��k2�Ëmßïöã ÈÊïÚðñïîÍ��Ël_ßáö Èÿ�ÇöîÍÝËm©�úÜKèçèL�Äÿ�ÇöÊ=ß�ÊïÚð�ÊêÌÍ

\multicolumn{
ïöãÛlË�}{°ØÙ}{l_ËÁÂ}ÜÇïÚðÃÃÄÌÍ\multicolumn{2}{c|}{hý}ÜÇïÇöðïöÍ\cline{2-3}ÜÊè��ÒÎÌÍ

2
l_Ü

3
l_ß©�××nNïÚð©õ0ÍÃÃË�o×õ�Þ�34pß××nDÃÜãÄNïÚðÃÞ�òËqÇÊrsÌâôßÇÈRNïÚãÍþtË@u�vß�wÈRNïÇöLATEX

ß́ÚÛ�
×@uÇÈÍë Ü�fLé×� ÈìÈ5"Êð
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2.11x
�<×ôÊÈÊÛÜÍyâzã�EßLÛÃÜã�îïÚðÝ·L={ß|ñãfigure��ÄÚðÃÃÄÌÍyâzË�îêÌrsÇï¶·ãÍxpaint
Üõ

tgif
L̈Ä� öÜÇïÚðö©ÇÍÃÞ0Ëyâz×S�}ÚÛ=Ì��PostScript
�~Ä�L È5"Êð"ÈÍÅÆÇL�Þ�L0LÊÃÜã�îïÚðÝÞÌ\documnetstyleËÜÃ�ÄÍ�[epsbox]�ÜÊè��UVÒ×ñ�LDÈÌÊ�ï¶·ðÃÞãLÊÜ¢W�ßLîïÚðÄÌÍ£�ßâ ÈìïÇ�èðmathematica
Äú�WÓ�××Ìô�ìöÊÜÇïÚðMathematicaÄ�Wì×ôÊÈÍxv
×� È�Wì×"îÜîïÚð
C�

\documentstyle{jarticle}

\begin{document}

\begin{figure}[hbtp]

\begin{center}

\leavevmode

\psbox[scale=0.5]{tolus-curve.ps}

\end{center}

\label{tolus}

\caption{
ú�WÓ�×}

\end{figure}

\end{document}

ÿ�

�
2.7
ú�WÓ�×

ÝÞÄÌÍrsÇÈÊNïÚð
•ï�Ífigure��×ôNïÚðÃÞÌ�ßyâz×Ìô�»öôË��×�¿ÚÛöôËëËÄÚð
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•��UVÒÜÇÈÍ[hbtp]×ØÙÇÈRNïÚ

• center��ÌÍ�ß�)ßz×¾Nöõ öõ0CÞïÇö20ð
•ÃÞã�EL��ÒÎ\psboxÄÚðÃË��ÒÎãyâz×�<Ë)ßÌôÈDÞïÚð
• [scale=0.5]
ÌÍzË��ËØÙÄÚðÃÃÄÌÍ�Ë�N"Ë0.5
�ßØÙÇÈÊïÚð

• {tolus-curves.ps}
ÌÍìíÕÖNÄÚð�.ps
�ÌABÇÈëZÊï¶·ð

• \label
��ÒÎÌÍ>2.18.2?×@AÇÈ5"Êð

• \caption
��ÒÎÌÍyâzË5ßÍéê×ñ�ÈDÞïÚð�ßÊ0L�Þ�ôõLDÈë¬ZÄÚð
ÃÞ0×ÜßõD��Ëçèß� È5"ÊðÃÞÄÍz×�<Ë)ßÌô�»ÃÜãÿ�ïÚð
�ÑÒú
��UVÒÜÇÈ

[hbtp]
ÜØÙÇïÇöãÍÃÞ0Ì?ËçèLÆ�ÄÚð

h here
Ë��oÄÍ�ÃÃßÌô�»�ÜÊè�æÄÚð

b
�ÝË���Ë5ßÌô�»�ÜÊè�æÄÚðC0L�Þ�?Ë���Ë5ßÌô�ìïÚð

t
�ÝË���ËòßÌô�»�ÜÊè�æÄÚðÃO0ëC0L�Þ�?Ë���ËòßÌô�ìïÚð

p�|Çö���ßÌô�ìïÚðñïîÍÝËy×ÿ�Ç.���×ÇïÚð
ÝÞ�ÞËÆ�×ôNïÇöãÍLATEX
Ì��UVÒË�I�îß�¹ÇÈìÈ÷IÊÊ¤¥ËëË×ÿ�

ÇÈDÞïÚðÇõÇÍRÝ0D�LöË���îßÌy×Ìô�·ÄÌDÞLÊÄÇ�èðñïîÍ�ÃÃßy×CÞöÊ�ÜÊ ÈëLATEX
Ìâ ÈDÞÛṏèõáõîï¶·ðÝÃÄÍ\newpage��ÒÎ×� ÈYÜõÇÈìÛÇõ�îï¶·21ð

20
&dÑ;�Çx'�Ç(þn)*p

21��ÿc��}�Çþ'�=�\newpagei�þ���þ76dË�þnop
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ÃËçèß
PostScript
�~ËìíÕÖÄ�Þ�ÍLATEX
ßÌô�»ÃÜãÄNïÚðëè÷ñÍtgif
Ä

ôÊö
coordinates.obj
ÜÊèz22ëÌô�»ÃÜëÄNïÚð
C�

\begin{figure}[htbp]

\begin{center}

\input{coordinates.tps}\label{fig-1}

\end{center}

\caption{�� ¡Ë§¢�£}
\end{figure}

ÿ�

x

y

z

O

φ

θ

e1

e2

e3

R

�
2.8�� ¡Ë§¢�£

22 tgif
�kc¤i¥¦Ë�cdþp
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2.12§̈
2.12.1
�©�01

displaymathª«émathª«
�~×�èê¬ÜÇÈÍ�~×�ßé�ÚÛê¬ÜÍ�)ß�~×CÞÛ��îËê¬ã�îïÚð

displaymath��Ì��ÜÌ�Ë�ß(­�Ì?Ë�ÄÚð)�~×ÿ�ÇïÚðmath��Ì�)ß�~×ÿ�ÇïÚðÇõÇÍ�displaymath
�Ü�O�»Ëã�ä©ÜÊè®Ì\[...\]ÜÊè��ã

displaymath��Üåæ{̄×ÇïÚËÄÍÃO0×� ÈëçÊÄÇ�èð,üë$...$õ�ÛÊÌÍ
\(...\)
Ä°·©34ãmath��ÜÇÈ±áÞïÚð

• displaymath
õÍ\[...\]Ë̈O0õðÃÞã�ÛÜ.�ÇÈÍ�~×��Ë)ùßÿ�ÇïÚð

• math
õÍ$...$õÍ\(...\)ËÊ�Þõð��)ßÿ�ÇïÚð

²³́çµ¶·̧¹º»¼½¾¿
��)ß*ÞÛ�~×ÿ�ÚÛßÌÍ��îËê¬ã�îïÚð
C�

\begin{math}ÀÀÄÍx=r\cos \theta ,y=r\sin \theta
ÜRDÜÍ...

\end{math}

ÿ�
ÀÀÄÍx = r cos θ, y = r sin θ
ÜRDÜÍ...

�ÛÊÌ
C�
ÀÀÄÍ$x=r\cos \theta ,y=r\sin \theta $
ÜRDÜÍ...

ÿ�
ÀÀÄÍx = r cos θ, y = r sin θ
ÜRDÜÍ...

Ö0Ëê¬Äëåæçèßÿ�"ÞïÇöð

¹ºÁÂÃÄÅ¾¿
ÀÞë��îËâîêã�îïÚð
C�
ÀÀÄÍ�5ËÀÜãÆî|ñÜÇïÚð
\begin{displaymath}

a(b+c)=ab+ac

\end{displaymath}ÀÞÌ4G¬ÇÜç�ÞÛëËÄÍ...
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ÿ�
ÀÀÄÍ�5ËÀÜãÆî|ñÜÇïÚð

a(b+ c) = ab+ ac

ÀÞÌ4G¬ÇÜç�ÞÛëËÄÍ...
�ÛÊÌ
C�
ÀÀÄÍ�5ËÀÜãÆî|ñÜÇïÚð
\[ a(b+c)=ab+ac \]ÀÞÌ4G¬ÇÜç�ÞÛëËÄÍ...
ÿ�
ÀÀÄÍ�5ËÀÜãÆî|ñÜÇïÚð

a(b+ c) = ab+ ac

ÀÞÌ4G¬ÇÜç�ÞÛëËÄÍ...
ÀËçèßÿ�"ÞïÚð

equationª«éeqnarrayª«

displaymath��Ümath��Ì÷�Ë�~Ä�~IJãñNï¶·ÄÇöðÀË�~IJ×ñ�Û
��ãequation��Üeqnarray��ÄÚðC�
\begin{equation}

a+b=c

\end{equation}

ÿ�

a+ b = c (2.1)

ÇõÇÍequation��ë÷�4Ë�~Çõ±�ï¶·ð��Ë�~×±èßÌ
eqnarray
ÜÊè��×�ÊïÚðeqnarray��×�èÜÍÚîÈË�ßIJ

ã/0ÞÈÇïÊïÚËÄÍIJ×þ�LÊçèßÚÛßÌeqnarray*
ÜÇÈâîïÚð÷3©�ßþ�ÛßÌÍIJ×þ�LÊ�ËÈáîß\nonumber×ñ�ïÚð

C�
\begin{eqnarray}

a+b=c\\

c+d=e\\

e=a+b+d\nonumber

\end{eqnarray}
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ÿ�

a+ b = c (2.2)

c+ d = e (2.3)

e = a+ b + d

C�
\begin{eqnarray*}

a+b=c\\

c+d=e\\

e=a+b+d

\end{eqnarray*}

ÿ�

a+ b = c

c+ d = e

e = a+ b + d

ÀÞ�Éß±wÛ�~ËÊËLóßñÊÈÌÍCÈ�~��Ë)ÄôDÀÜÜÇïÚð

2.12.2Ìß
�~ËòþNÍoÌ�̂�×̄ÊÈòßÇöÊÍoË34×

{...}
ÄëìïÚð5þNÍoëåÊßÍ�

_
�×̄ÊÈ5ßÇöÊ34×

{...}
ÄëìïÚðC�

f(x)=a_{0}x^{n}+a_{1}x^{n-1}+ \cdots +a_{n-1}x+a_{n}ÿ�

f(x) = a0x
n + a1x

n−1 + · · ·+ an−1x+ an

C�
{X^Y}^Z {{{6^6}^6}^6}^6ÿ�

XY Z
66666

2.12.3ÎÏÐ

hêÑ×ÚÛßÌ
\sqrt{...}
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ÜÊè��ÒÎ×̄ÊïÚðïöÍnÒÑÌ
\sqrt[n]{...}ÜÇÈâîïÚð
C�

\sqrt[5]{(x_{1}^2+y_{1})^3}ÿ�
5

√
(x2

1 + y1)3

C�
\sqrt[3]{\sqrt{2}+1}ÿ�

3

√√
2 + 1

2.12.4Ó�
4�×éÚßÌ

\frac{
4Ô

}{
4Õ

}ÜÖè��×ØÙ̄ÖïÚð
C�

y=\frac{ax+b}{cx+d}ÿ�

y =
ax+ b

cx+ d

4�é�Ú�)Ûë��ïÚãÜy = ax+b
cx+dÝçèßÜ4"Dÿ�"ÞÜÞõÖoã�ÛÜ��ßDDLîïÚðÝèÖè!àÚy = (ax + b)/(cx+ d)
Ü­�Ý�/�Ù���Ü�ß�ãàDLîïÚð̈èáâë

y = ax+b
cx+dÝ�Û�âÚDÚÛßÚÜ

$\displaystyle y=\frac{ax+b}{cx+d}$ÜôNïÚðÝèÚÛÜÜ�)ÛëÜy =
ax+ b

cx+ dÝ
çèßLîïÚð\displaystyleÚdisplaymath��ÝçèßÜ�~Ù��)ßÿ�ÚÛ��×ØÛÚð�4�ëô�ïÚð

C�
\frac{c_1}{b_1 + \frac{c_2}{b_2 + \frac{c_3}{b_3}}}ÿ�

c1
b1 + c2

b2+
c3
b3
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�5Ýçèßëô�ïÚð
C�

a_0 + \frac{b_1}{a_1}{{}\atop +}

\frac{b_2}{a_2}{{}\atop +}

\frac{b_3}{a_3}{{}\atop +}

\frac{b_4}{a_4}{{}\atop +}

ÿ�

a0 +
b1
a1 +

b2
a2 +

b3
a3 +

b4
a4 +

ÀÀÛÜ\atopÜÖè��×ØÚ{ò\atop5}Ýçèßáâ�ÖïÚðÀÞÚ�aÝLÖ4�Ùÿ�ÚÛ��×ØÛÚðãäÝåæçLèéêëìáÜíéîÚïçYìðÖâÖLÖñòÚíóÝôÝåæç{}õáâöèéêë

2.12.5÷ø

{}
ÙùúêûçÚ

\{ \}ü̈õáéêëýþ�ÿÝ( ) [ ]23
çðÖâÚýÝéé���ùú�þéêë���~Ý�Û$[ \{ (abc) \} ]$
õ���

[{(abc)}]õùú�þéêë�á��Ú	çáâ
�üÖõ�
�çüèéêë���Câ�����ÛÚ���Öñò��û�ì�þé��ë���êûçÚ��Ý�ç\bigÙð�éêë���çÚ\biglÜ ��çÚ\bigrõáéêë\bigåè!ç���êûçÚ\Big,\bbig,\BigglÙð�éêë
"ú

( \bigl( \Bigl( \biggl( \(Biggl(ùú
(
(((

(

\bigü#Ú��Ý���Ù$	%ç&'êûìÝÛê�Ü(Ýåæç\left,\rightõêûõÜ��Ý����ýÝ)*çò��â+	%ç,�þéêë
"ú

\left\{ \left( \frac{ax+b}{cx+d} \right)+ \left( \frac{ex+f}{gx+h} \right) \right\}

ùú
{(

ax+ b

cx+ d

)
+

(
ex+ f

gx+ h

)}

23 [ ]-./0123456789:;<=>/?@1[ ]AB;CDEF7G5H6I6@JK>LM0:;?N?A<=OM0P
[ ]
7QR:D/21

2.13.1
@>9¤@N?-SR:0TU/=
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VW%çÚ��Ú� ÝX�òYâÖüÖõ�
�çüèéêëìáZ[\�Ý��Ù
ÖîÖü�Ü]ïÝåæçáâ̂_̀Ø(.)24Ù
Öéêë
"ú

\left \{ \left( \frac{ax+b}{cx+d} \right)+

\left( \frac{ex+f}{gx+h} \right) \right.ùú
{(

ax+ b

cx+ d

)
+

(
ex+ f

gx+ h

)

24abcd1efQR:g/>/?hiA<=
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2.13 LATEXjklmno

LATEX
ÛpqûrsÝótuÙvwéêë

2.13.1xyz
"úùú"úùú"úùú"úùú
\S § \P ¶ | —

\lq ‘ \rq ’ \lbrack [ \rbrack ]

\slash / \copyright c© \aa å \AA Å

\dag † \ddag ‡ \TeX TEX \LaTeX LATEX

\dots . . . - - -- – --- —

{|áîótÛÚ�èé���Ü}~���çï�����õìù�éêë"ú
\underbar{a}ùú
a"ú������\underbar{ï�}����ü�ùú������ï�����ü�

2.13.2��������
��çvwû�����ýþ�þ�'���������èéêë�ü�� [�ç� �ü��ï[�õ�æ¡ò�êë������¢�ñò��ü���[�ç� �ü��í[�ç���ù�û�õç
üèéêë£��¤¥çð�¦�§2.4.5
�̈©ª�¦ï��ë

"ú«¬"ú«¬"ú«¬
\space
�����\empty ­®ü�\null �̄°�±

\thinspace 1/6em
��

\negthinspace -1/6em
��

\enspace 1/2em
��

\enskip 1/2em
��

\quad 1em
��

\qquad 2em
��

\, 3mu
��

$\>$ 4mu
��

$\;$ 5mu
��

\! -3mu
��

\smallskip 3pt
� �

\medskip 6pt
� �

\bigskip 12pt
� �

$\>$
õ
$\;$²ð�¦�$�³́þ¦�û�õ��µû¶·²X̧��
·¹�®��º��"þûñ»�ü�Yî����²¼½�́�î¾W��X̧��¿ÀüÁÂ��ûÃ²�®õ®õ�Yî\,²ÄÅ�þî¶·üÆ��́º¾üÇ��þ��
Y¦�ûmu
õ�·£��¤¥²ð�¦�ý�'È�µÉ́����î¾1mu

�
1Ê_�û�ü���Ë�£��º¾ÌÍ²Î�¦~¦ï��¾

2.13.3ÏÐÑÒÓÔÕ
"úùú"úùú"úùú"úùú
\‘{a} à \’{a} á \v{a} ǎ \u{a} ă

\={a} ā \^{a} â \.{a} ȧ \H{a} a̋

\~{a} ã \"{a} ä \d{a} a. \c{c} ç

\b{aa} aa
¯

\t{aa} �aa
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ôÖ
"ú

Poincar\’eùú
Poincaré

\"
�×�¦�

{}
�ØÙ�º¾Ú́É�\‘ a �̀a²üÉ́º¾́Û�̧c�cÜÝ�ót�º¾

2.13.4Þßàáâãäåæçèyz
"úùú"úùú"úùú"úùú
< ¡ > ¿ \l  l \L  L

\ss ß \oe œ \ae æ \o ø

\AE Æ \OE Œ \O Ø
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2.14éêëìjílmno

LATEX
�X̧�pqûrs�ótu�vẃº¾

2.14.1xyz
"úùú"úùú"úùú"úùú
\hbar h̄ \mho 0 \surd

√
\angle 6

\neq,\ne 6= \colon : \bowtie ./ \amalg q
\lhook ↪ \rhook ↩ \ldotp . \cdotp ·

\ldots . . . \cdots · · · \vdots
... \ddots

. . .

\Vert,\parallel, \| ‖ \models |= \uplus ] \cdot ·
\backslash,\setminus \ \vert,\mid | \doteq

.
= \equiv ≡

\approx ≈ \sim ∼ \simeq ' \asymp �
\rangle 〉 \langle 〈 \rbrace } \lbrace {
\rceil e \lceil d \rfloor c \lfloor b
\aleph ℵ \imath ı \jmath  \ell `

\wp ℘ \Re < \Im = \partial ∂

\infty ∞ \prime ′ \emptyset ∅ \nabla ∇
\top > \bot ⊥ \perp ⊥ \neg ¬

\forall ∀ \exists ∃ \flat [ \natural \

\sharp ] \dagger † \ddagger ‡ \smallint ∫
\clubsuit ♣ \diamondsuit ♦ \heartsuit ♥ \spadesuit ♠

\triangleleft / \diamond � \Diamond 3 \bullet •
\triangleright . \wedge ∧ \vee ∨ \wr o
\bigtriangleup 4 \div ÷ \times × \mp ∓

\bigtriangledown 5 \pm ± \smile ^ \frown _

\cap ∩ \cup ∪ \sqcap u \sqcup t
\sqsubseteq v \sqsupseteq w \sqsubset < \sqsupset =

\odot � \oslash � \otimes ⊗ \ominus 	
\oplus ⊕ \circ ◦ \bigcirc © \triangle 4
\propto ∝ \ast ∗ \star ? \Box 2

\dashv a vdash ` \leq ≤ \geq ≥
\succ � \prec ≺ \succeq � \preceq �

\supset ⊃ \subset ⊂ \supseteq ⊇ subseteq ⊆
\in ∈ \ni 3 \gg � \ll �
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î²ïwÛót������ót�ùú�́º����ðñ�¿À²ò·®���É́º¾ôq��\cdotpõ
\cdot
�
"ú

$GG\cdotp GG\cdot GGG$ùú
GG·GG ·GGG
Û́�\botõ\perp®¿À²ò�́º¾"ú
$FF\perp FF\bot FF$ùú
FF ⊥ FF⊥FF
{|�Ûót���É́����\not�
Y¦ó'ô��û�õ®ù�́º¾"ú

a\not\in Xùú
a 6∈ X"ú
A\not\supset Bùú
A 6⊃ B
õö���÷�ót�º¾
"úùú"úùú"úùú"úùú

\coprod
∐

\intop
∫

\prod
∏

\sum
∑

\bigvee
∨

\bigwedge
∧

\bigcap
⋂

\bigcup
⋃

\bigotimes
⊗

\bigoplus
⊕

\bigodot
⊙

\ointop
∮

\bigsqcup
⊔

õøù�º¾
"úùú"úùú

\Longrightarrow =⇒ \Longleftarrow ⇐=

\Rightarrow ⇒ \Leftarrow ⇐
\longrightarrow −→ \longleftarrow ←−

\rightarrow , \to → \leftarrow , \gets ←
\longmapsto 7−→ \mapsto 7→

\Longleftrightarrow ⇐⇒ \longleftrightarrow ←→
\iff ⇐⇒ \leadsto ;

\Leftrightarrow ⇔ \leftrightarrow ↔
\hookleftarrow ←↩ \hookrightarrow ↪→
\rightharpoonup ⇀ \leftharpoonup ↼

\rightharpoondown ⇁ \leftharpoondown ↽

\rightleftharpoons ⇀↽

\Uparrow ⇑ \Downarrow ⇓
\uparrow ↑ \downarrow ↓

\Updownarrow m \updownarrow l
\nearrow ↗ \searrow ↘
\nwarrow ↖ \swarrow ↙
ú�¦¤{�ót��ü�����ï²û�ûót�º¾û�ûü���������ýþ²{ }

�³�
�ÿq́º¾
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"úùú"úùú"úùú"úùú
\acute{a} á \grave{a} à \ddot{a} ä \tilde{a} ã

\bar{a} ā \breve{a} ă \check {a} ǎ \hat{a} â

\vec{a} ~a \dot{a} ȧ

��¤{�ót��ü�����ï²û�ûót�º¾���û�ûü����£�²ò��¦ót�£�®���́º¾���û�ûü���������ýþ²{ }
�³��ÿq́º¾

"úùú"úùú
\underline{abc} abc \overline{abc} abc

\widetilde{abc} ãbc \wodehat{abc} âbc

\overrightarrow{abc}
−→
abc \overleftarrow{abc}

←−
abc

\overbrace{abc}
︷︸︸︷
abc \undervrace{abc} abc︸︷︷︸

\sqrt{abc}
√
abc \sqrt[3]{abc}

3
√
abc
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­õ�q�������·	õ²���¦
��¾
"úùú

\{abc}choose{def}
(

abc
def

)

\{abc}brack{def}
[

abc
def

]

\{abc}brace{def}
{

abc
def

}

2.14.2��
���
�_���������º¾25
�_����
�����������
��"���"�

alpha A α \alpha

beta B β \beta

gamma Γ \Gamma γ \gamma

delta ∆ \Delta δ \delta

epsilon E ε , ε \epsilon, \varepsilon

zeta Z ζ \zeta

eta H η \eta

theta Θ \Theta θ , ϑ \theta, \vartheta

iota I ι \iota

kappa K κ \kappa

lambda Λ \Lambda λ \lambda

mu M µ \mu

nu N ν \nu

xi Ξ \Xi ξ \xi

omicron O o o(���o���)
pi Π \pi π,$ \pi, \varpi

rho P ρ,% \rho, varrho

sigma Σ Sigma σ,ς \sigma, \varsigma

tau T τ \tau

upsilon Υ Upsilon υ \upsilon

phi Φ \Phi φ,ϕ \phi, \varphi

chi X \Chi χ \chi

psi Ψ \Psi ψ \psi

omega Ω \Omega ω \omega

25���A��0/ @1!"@���>#$K%&A<=
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2.14.3'(
"���"���"���"���
\log log \lg lg \ln ln

\lim lim \limsup lim sup \liminf lim inf

\sin sin \arcsin arcsin \sinh sinh

\cos cos \arccos arccos \cosh cosh

\tan tan \arctan arctan \tanh tanh

\sec sec \csc csc \max max \min min

\sup sup \inf inf \arg arg \ker ker

\dim dim \hom hom \det det \exp exp

\Pr Pr \gcd gcd \deg deg \bmod mod

)ý²vwÛmod²*�¦�®·�Ú]
�¶·+,�Ý«-.¦�́º¾"�
\pmod(n)��
(mod n)
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2.15é/012342

2.15.156�7�8
9:��;²�X̧<���array=>�
�+�.?+É́��¾array=>�tabular=>���
�[��́º¾
"�

\[ A =

\left( \begin{array}{ccc}

6 & -3 & -7 \\

-1 & 2 & 1 \\

5 & -3 & -6

\end{array} \right) \]

��

A =




6 −3 −7

−1 2 1

5 −3 −6




2.15.2 =
è@A�BC�DE8
F
=G�¥H�Iq;²��eqnarray=>�IqÛ�Jt�F&G�K��Ç�?¶����·¾Lq?
"�

\begin{eqnarray*}

x &=& (y+z)^2\\

&=& y^2+2yz+z^2

\end{eqnarray*}

��

x = (y + z)2

= y2 + 2yz + z2

�+É́º¾

2.15.3
(MNßOPèQR
X̧<�����
q+�����STU��·���É́º¾
"�
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\cal ABCDEFGHIJKLMNOPQRSTUVWXYZ��

ABCDEFGHIJKLMNOPQRST UVWXYZ

2.15.4VWXYZÒO�7�
[��������;²�\newcommand��·�����
�́º¾��������TEX

�®�®�\Y¦�;����]]��.?�#�+®��®�;�����́º¾Lq?�̂_�̀abc��º�²d�U�Tt�Ý�́º¾d�U²º;²�\boldmath $D$��¦e.?����º��Û�-��;f+#��g�ghÚ�����º���]
�¶·²�¦[��d�U�Tt��Y¦Ç�́º¾
\newcommand{\bmD}{\mbox{\boldmath $D$}}

�º;��²¶Y¦[��������;�����́º¾���ij�¦��́º¾\newcommand�[�������Ú�;k�l�º;�����º¾\newcommand{\bmD}�º.?�[������\bmD�Ú�.���·���«¬�́º¾m�[�������)*��¦�{\mbox{\boldmath $D$}}��¦Ç�́º��FX̧<������nU�d�U²º;G��·���������É́º¾
"�

\newcommand{\bmD}{\mbox{\boldmath $D$}}

\[ \bmD=D_1+D_2+D_3 \]

��

D = D1 +D2 +D3

2.15.5
YZÒOèop

��þ��X̧<����qcrs̀tb�nU���-.́º¾�[�rot
e

div��YÛuvwTt�xy°���U�z�.¦�́º¾m���uvwTt�X̧<{��rot
e

div��YÛ®��°{��U���º;²�\def��·�����|�́º¾\def�TEX}\Y¦�;������'Èº;������\def²ú�®��'È�́º¾Lq?
\def\mathop {\rm rot}\nolimits

�º;��X̧<{��qcrs̀tb�°{��U²º;��}�~́º¾����\mathop��·������X̧<{��|·º¹¦�����e=>�&�́º¾\nolimits��·�����lime∑+#�ïe
²Tt}Ú~́º}�m·��+�¦�m�Tt�ïe
²­®Tt}Ú�+���;���Ú�+���·«¬�º¾�Û}Y¦�\mathop {\rm rot}\nolimits
�X̧<{��$\rm rot$�º;��°{��U�rot}��-.́º¾���\ite\rm��~���¦�þ�þ+��eTt��Y¦~́��·¾

"�

\def\rot{\mathop {\rm rot}\nolimits}

\newcommand{\bmE}{\mbox{\boldmath $E$}}
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\newcommand{\bmB}{\mbox{\boldmath $B$}}

\newcommand{\bmr}{\mbox{\boldmath $r$}}�����rs��{���
\[ \rot{\bmE}({\bmr},t)+

\frac{\partial {\bmB}({\bmr},t)}{\partial t}=0 \]��
�����rs��{���

rotE(r, t) +
∂B(r, t)

∂t
= 0

2.16���éê���
"�

\def\dfrac#1#2{{\displaystyle \frac{#1}{#2}}}

\begin{eqnarray*}

f(x) =

\left \{ \begin{array}{ll}

x\sin \dfrac{1}{x} & (x\ne 0)\\

0 & (x=0)

\end{array} \right.

\end{eqnarray*}��

f(x) =





x sin
1

x
(x 6= 0)

0 (x = 0)

"�
\begin{eqnarray*}

I^{2} &=& \int\!\!\!int e^{-r{^2}} r\,drd\theta \\

&=& \int _{0}^{\infty }re^{-r^{2}}dr\int_{0}^{\pi /2}d\theta \\

&=& \frac{\pi }{2}\left[ -\frac{1}{2}e^{-r^{2}} \right]_{0}^{\infty }\\

&=& \frac{\sqrt{\pi }}{4}

\end{eqnarray*}��
I2 =

∫∫
e−r2

r drdθ

=

∫ ∞

0

re−r2

dr

∫ π/2

0

dθ

=
π

2

[
−1

2
e−r2

]∞

0

=

√
π

4
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"�
Schr\"odinger
[�̧

\[ \left[ -\frac{\hbar^2}{2m}\nabla^2+V(r) \right] u =Eu \]

��
Schrödinger
[�̧

[
− h̄2

2m
∇2 + V (r)

]
u = Eu

"�
��[�̧
\newcommand{\bmx}{\mbox{\boldmath $x$}}

\newcommand{\bmF}{\mbox{\boldmath $F$}}

\[ m\ddot{\bmx} = \bmF = - \nabla V(\bmx)

\]

��
��[�̧

mẍ = F = −∇V (x)

"�
������f�����
\begin{eqnarray*}

\left\{ \begin{array}{l}

\hat{J}^2 |J,M \rangle = j(j+1)\hbar^2 |J,M \rangle \\

\hat{J}_z |J,M \rangle = m\hbar |J,M \rangle

\end{array} \right.

��
������f�����

{
Ĵ2|J,M〉 = j(j + 1)h̄2|J,M〉
Ĵz|J,M〉 = mh̄|J,M〉

"�
�;̀abc�Â

$W$²��¦
\[��:\; W=W_1 \oplus W_2 \oplus \cdots \oplus W_n\]

\[��:\; W=W_1

\otimes W_2 \otimes \cdots \otimes W_n\]

}�É|Úf�
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��
�;̀abc�Â

W²��¦
��: W = W1 ⊕W2 ⊕ · · · ⊕Wn

��: W = W1 ⊗W2 ⊗ · · · ⊗Wn

}�É|Úf�

2.16.1 ¡¢W£xÔ(M
�9²Ç-́�+�X̧e¤X�X̧²�Ú\�X̧¥t�Ú�;²��array=>��~���;[�}�É́º¾
"�

Hamilton
���[�̧

\begin{equation}

\left\{ \begin{array}{rcl}

\dot{q}_i &=& \displaystyle\frac{\partial H}{\partial p_i} \\[3mm]

\dot{p}_i &=& - \displaystyle\frac{\partial H}{\partial q_i}

\end{array} \right.

\end{equation}

}�É|Úf�
��

Hamilton
���[�̧





q̇i =
∂H

∂pi

ṗi = −∂H
∂qi

(2.4)

}�É|Úf�

"�
Glashow-Weinberg-Salam
<�c�

Lagrangian
�

\begin{equation}

\begin{array}{rcl}

{\cal L} &=& - \displaystyle\frac{1}{4} F_{\mu\nu} F^{\mu\nu}

- \displaystyle\frac{1}{4} B_{\mu\nu} B^{\mu\nu} \\

\noalign{\vskip 1ex} % �̧̧�Â�9Â�ö��eº�¶·²1 ex¦\���;
&& + \bar{l}_L i \gamma_\mu \left( \partial^\mu - i

\displaystyle\frac{g}{\sqrt{2}} W^\mu - i g’ Y B^\mu \right) l_L \\

\noalign{\vskip 1ex} % �̧̧�Â�9Â�ö��eº�¶·²1 ex¦\���;
&& + \bar{e}_R i \gamma_\mu \left( \partial^\mu - i g’ Y B^\mu \right) e_R

\end{array}

\end{equation}�ÿq�.�
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��
Glashow-Weinberg-Salam
<�c�

Lagrangian
�

L = −1

4
FµνF

µν − 1

4
BµνB

µν

+ l̄Liγµ

(
∂µ − i g√

2
Wµ − ig′Y Bµ

)
lL

+ ēRiγµ (∂µ − ig′Y Bµ) eR

(2.5)

�ÿq�.�

"�
§ẅ�©ẅ�m.�.
\begin{eqnarray}

\begin{array}{rcl}

\hat{\phi} &=&

\displaystyle\int \displaystyle\frac{d^3{\mbox{\boldmath $p$}}}{(2\pi)^32E}

\left\lbrack \hat{a}(p)e^{-ip\cdot x} + {\hat{b}}^\dagger (p)e^{ip\cdot x}

\right\rbrack\\

\noalign{\vskip 1ex} % �̧̧�Â�9Â�ö��eº�¶·²��;
\hat{A}_{\mu}(x) &=& \displaystyle\sum_{\lambda^{\prime}} \displaystyle\int

\displaystyle\frac{d^3{\mbox{\boldmath $k$}^{\prime}}}{(2\pi)^32{\omega}^{\prime}}

\left\lbrack \varepsilon_{\mu}(k^{\prime},\lambda^{\prime})

\hat{\alpha} (k^{\prime}, \lambda^{\prime}) e^{-ik^{\prime}\cdot x}

+ \varepsilon -{\mu}^{\ast} (k^{\prime}, \lambda^{\prime})

\hat{\alpha}^{\dagger} (k^{\prime}, \lambda^{\prime}) e^{ik^{\prime}\cdot x}

\right\rbrack

\end{array}

\end{eqnarray}�ÿq�.�
��
§ẅ�©ẅ�m.�.

φ̂ =

∫
d3p

(2π)32E

[
â(p)e−ip·x + b̂†(p)eip·x

]

Âµ(x) =
∑

λ′

∫
d3k

′

(2π)32ω′

[
εµ(k′, λ′)α̂(k′, λ′)e−ik′·x + ε− µ∗(k′, λ′)α̂†(k′, λ′)eik′·x

] (2.6)

�ÿq�.�
]ï�¶·²|�[��yÉ�+���þ�þª¡��~���¦«¬+X̧����¦
-�¾

2.17éê0­®12342

2.17.1
°̄z
±¥t�Ú�;²��subeqnarray.sty��·²³́crśc�|Y¦�]
�¶·²"��́º¾
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"�

\documentstyle[subeqnarray]{jarticle}

\begin{document}

\begin{subeqnarray}

I_1 &=& \int \sin\theta d\theta \slabel{eq:a}\\

I_2 &=& \int \cos\theta d\theta \slabel{eq:b}\\

I_3 &=& \int \tan\theta d\theta \slabel{eq:c}

\end{subeqnarray}

(\ref{eq:a}) (̧\ref{eq:b}) (̧\ref{eq:c})
�̧�¦µ¶��;¾

\end{document}

��

I1 =

∫
sin θdθ (2.7a)

I2 =

∫
cos θdθ (2.7b)

I3 =

∫
tan θdθ (2.7c)

(2.7a) (̧2.7b) (̧2.7c)
�̧�¦µ¶��;¾

�¶·+X̧¥t����·[²�q;��}�~́º¾©ª�̀c�\slabel{...}�¶·²�¦
-�¾®·ö�òYÛ���·[��¦�manyeqns.sty}�É́º¾
"�

\documentstyle[manyeqns]{jarticle}

\begin{document}

\begin{manyeqns}

I_1 &=& \int \sin\theta d\theta \label{eq:1}\\

I_2 &=& \int \cos\theta d\theta \label{eq:2}\\

I_3 &=& \int \tan\theta d\theta \label{eq:3}

\end{manyeqns}

(\ref{eq:1}) (̧\ref{eq:2}) (̧\ref{eq:3})
�̧�¦µ¶��;¾

��

I1 =

∫
sin θdθ (2.8-a)

I2 =

∫
cos θdθ (2.8-b)

I3 =

∫
tan θdθ (2.8-c)

(2.8-a) (̧2.8-b) (̧2.8-c)
�̧�¦µ¶��;¾

�¶·²���¦�.́º¾
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2.17.2
¹̧º»W¼½¾

eqnarray=>��F=G��ý�²¿{²}eqnation=>¶É®À�+Y¦�́º¾�.��
/NF/local/Solaris2J/lib/tex/macros/latex.tex�Á²
"�

\def\eqnarray{\stepcounter{equation}\let\@currentlabel=\theequation

\global\@eqnswtrue

\global\@eqcnt\z@\tabskip\@centering\let\\=\@eqncr

$$\halign to \displaywidth\bgroup\@eqnsel\hskip\@centering

$\displaystyle\tabskip\z@{##}$&\global\@eqcnt\@ne

\hskip 2\arraycolsep \hfil${##}$\hfil

&\global\@eqcnt\tw@ \hskip 2\arraycolsep $\displaystyle\tabskip\z@{##}$\hfil

\tabskip\@centering&\llap{##}\tabskip\z@\cr}

�'È-.¦�;���º¾���'È�ö��q;���26�eqnarray=>�®eqnation=>��Â²¿{²���º;��}�~́º¾]
�'È�Ã_q�Äc²".¦Ç~́��·¾
"�

\makeatletter

\def\eqnarray{\stepcounter{equation}\let\@currentlabel=\theequation

\global\@eqnswtrue

\global\@eqcnt\z@\tabskip\@centering\let\\=\@eqncr

$$\halign to \displaywidth\bgroup\@eqnsel\hskip\@centering

$\displaystyle\tabskip\z@{##}$&\global\@eqcnt\@ne

\hfil$\displaystyle{{}##{}}$\hfil

&\global\@eqcnt\tw@$\displaystyle\tabskip\z@{##}$\hfil

\tabskip\@centering&\llap{##}\tabskip\z@\cr}

\makeatother

m·º.?�(�¶·²���¦�.́º¾
"�

\begin{eqnarray}

I_1 &=& \int \sin\theta d\theta \\

I_2 &=& \int \cos\theta d\theta \\

I_3 &=& \int \tan\theta d\theta

\end{eqnarray}

��

I1 =

∫
sin θdθ (2.9)

26
9@ÅÆÇ@:D%&ÈÉÊ>ËÉÊ-ÌÊ=
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I2 =

∫
cos θdθ (2.10)

I3 =

∫
tan θdθ (2.11)

2.17.3ÍÐÓÎ»56
àbc�9:��~���¦�(�¶·²"��́º�
"�

\begin{equation}

A = \begin{array}{ccc}

(a & b & c) \\

\end{array}

\left(

\begin{array}{ccc}

a_1 & a_2 & a_3 \\

a_4 & a_5 & a_6 \\

a_7 & a_8 & a_9

\end{array} \right)

\left(

\begin{array}{c}

x \\ y \\ z

\end{array}

\right)

\end{equation}

��

A = (a b c)




a1 a2 a3

a4 a5 a6

a7 a8 a9







x

y

z


 (2.12)

�¶·²+É���̀abc�¥H}9:�ÏÁ²�;����.�ï²Iq¦~́��·¾\vphantom
��·�����Ý�¦�]
�¶·²"��́º¾
"�

\begin{equation}

A = \begin{array}{ccc}

(a & b & c) \\

\vphantom{0} \\

\vphantom{0}

\end{array}
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\left( \begin{array}{ccc}

a_1 & a_2 & a_3 \\

a_4 & a_5 & a_6 \\

a_7 & a_8 & a_9

\end{array} \right)

\left( \begin{array}{c}

x \\ y \\ z

\end{array} \right)

\end{equation}

��

A =

(a b c)



a1 a2 a3

a4 a5 a6

a7 a8 a9







x

y

z


 (2.13)

��¶·²�ï²Iq;��}�~́�Û¾

2.17.4��
���èÐR
�_�����

2.14.2
�ÑÉïẃ�Û}�́\Ò²®�É́º¾�_�����nU�\mit\index{�_��<ÓÔ��³́Õ�_�����nU

}��·������²û�;\��º¾
"���"���

$\Gamma$ Γ $\mit\Gamma$ Γ

$\Delta$ ∆ $\mit\Delta$ ∆

$\Theta$ Θ $\mit\Theta$ Θ

$\Lambda$ Λ $\mit\Lambda$ Λ

$\Xi$ Ξ $\mit\Xi$ Ξ

$\Pi$ Π $\mit\Pi$ Π

$\Psi$ Ψ $\mit\Psi$ Ψ

$\Sigma$ Σ $\mit\Sigma$ Σ

$\Upsilon$ Υ $\mit\Upsilon$ Υ

$\Upsilon$ Υ $\mit\Upsilon$ Υ

$\Phi$ Φ $\mit\Phi$ Φ

$\Omega$ Ω $\mit\Omega$ Ω
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2.18Ö×Ø0ÙÚ

2.18.1ÛÜßèÝÞ
ß�Ãcrśc��¦�abc.tex
��É́º¾

"�

\documentstyle{jarticle}

\begin{document}

\[ \left\{ \begin{array}{c}

x’=ax+by\\

y’=cx+dy

\end{array} \right. \]

\end{document}

��rśc�
jlatex
���à́c�́º�
��

cc2000(83)% jlatex abc.tex

This is BigTeX, C Version 2.99 - j1.7e (no format preloaded)

(abc.tex

LaTeX Version 2.09 <24 May 1989>

(/NF/local/Solaris2J/lib/tex/macros/jarticle.sty

Document Style ‘jarticle’ <18 Dec 88>.

(/NF/local/Solaris2J/lib/tex/macros/jart10.sty)) (abc.aux) [1] (abc.aux)

Output written on abc.dvi (1 page, 456 bytes).

Transcript written on abc.log.

��á-.Ûf�â�ã��à́c-.Û��²+É́º¾â��L���́�Û}�ä�åÂòY¦�;L���́��·¾��åæ�́çèé��m.åæÌÍ²eY¦~¦
-�¾
ê�

\documentstyle{jarticle}

\begin{document}

\[ \left\{ \begin{array}{c}

x’=ax+by\\

y’=cx+dy

\end{array} \right \]

\end{document}

-~ëä�
abc.tex
���þ��ì9í�\right.�F.G��ç�¦î́º¾m�¦���à́c�́º
�
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��

cc2000(84)% jlatex abc.tex

This is BigTeX, C Version 2.99 - j1.7e (no format preloaded)

(abc.tex

LaTeX Version 2.09 <24 May 1989>

(/NF/local/Solaris2J/lib/tex/macros/jarticle.sty

Document Style ‘jarticle’ <18 Dec 88>.

(/NF/local/Solaris2J/lib/tex/macros/jart10.sty)) (abc.aux)

No file abc.aux.

! Missing delimiter (. inserted).

<to be read again>

\edef

\@latexerr #1#2->\edef

\@tempc {#2}\expandafter \errhelp \expandafter {\@tem...

\]->\relax \ifmmode \ifinner \@badmath

\else $$\fi \else \@badmath \fi \igno...

l.6 \end{array} \right \]

?

��Ã°�Ãb}ê�ïg�ðñ�ò́É́º¾�.}ÂòóÛf²�á-.;ôõö÷ø�º¾m.���ùÙ+ú¦\û�üi�¦�~́��·¾
��

cc2000(83)% jlatex abc.tex

This is BigTeX, C Version 2.99 - j1.7e (no format preloaded)

(abc.tex

LaTeX Version 2.09 <24 May 1989>

(/NF/local/Solaris2J/lib/tex/macros/jarticle.sty

Document Style ‘jarticle’ <18 Dec 88>.

(/NF/local/Solaris2J/lib/tex/macros/jart10.sty)) (abc.aux)

No file abc.aux.

1
9íåæý9í́���þ�{��*ÿ�É́�é���?�́º¾
��

! Missing delimiter (. inserted).

��åæ}�þ�{��á�¦�;��þ�º¾�.���É��}îÚåæ+���·k�º¾Ú́É��²+;¹~��þ}+ó¦�+���·k�º¾�²
��
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\@latexerr #1#2->\edef

�.�þ�{�su���¦�́º¾Ú́É�latexerr��;¶·²������|��}Âòó¦�;���·k�º¾m�¦�m�̈»}
��

l.6 \end{array} \right \]

6
9í���þ²�É́º���·«¬�º¾)ý�9²F?G}�á-.¦���à́c���}Á��¦�́º���FxG�hó¦~¦
-�¾m·º;�
��

? x

No pages of output.

Transcript written on abc.log.

��á-.¦;�ç�º¾��ý��Mule
�|g�w¦�Âòó¦�þ��þ���¦�~́��·¾

2.18.2
¹̧º»	¡
�D
îëä�F

?G�ý²�FxG�hǵ�Û}�m.]]²®��¶·+®�}�É́º¾
s,�
�r�.�þ�{}�ó¦®��ç)ý́���à́c��́º¾�ó¦��ó��þ�{}�;
���.;rśc�|Ý�+��}�����·¾

h
�.����­}Âòó¦�;å��q¦ã.́º¾

e
���{�hÚ�����²mule}|gï}É�åÚþ�{����¦�;9�î�²�{�c}�;¶·²+ó¦�́º¾
~+-é�m.�.Î�¦~¦
-�¾
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2.18.3ÛÜßè��
�����ãÚå�þ�{��á�î¦~́º¾
• ! Missing $ inserted.

1.�̧=>�þ�{��¦�́º¾
• ! Undefined control sequence.

1.�È-.¦�+������|óÛ¾
2.
�����ý²��}+�¾

3.� +��þ�F\G}Ú�¦�́óÛÛ÷²������¦~+�¦�́ó¦�;¾
• ! \begin{eqnarray} ended by \end{document}.

1. \begin�\end��!*ÿ}Çå��¾Ú́É�ägæå}"åóÛÉ�#û¦�;¾
• ! Missing } inserted.

• ! Missing { inserted.

1.$%��!}â�ã�É́�é¾
• Runaway argument?

1. \section²Ç�¦�&Â$%�'.¦�;¾
2. \verb
��-é��;T(}ò·¾+ä������|��}Âòó¦�;¾

• ! Extra alignment tab has been changed to \cr.

1.
��l��Ûf²)��Û:��¶É�{²²�;:����}"�¾

2.
:�)ý²*9�{aF\\G}+û¦�;¾

• ! Environment ?????? undefined.

1.=>�,-�.É}òó¦�;¾
2.�È�¦�+�=>�Ý�¦�;¾
+ä+ä�þ�{�Ûã-é�É́º��:vº;��e÷́º¾�²åã�þ�{����¦�;9¥(�/É²��¦�ó¦
-�¾�¦�0ò�e³́ÃÊ²}ë�éä�º¾�~æ÷ç²�ÚçÚ��¦�~́��·¾®��þ�{��1²Ú�¦�åæ+û.?�LATEX
�23²�ó¦�;�¦�rśc�m�rśc��45w}.log�rśc�6��î¦®æ�́��·¾
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2.19789:;<=>
-¦�?��Û�@²ö�A�ÅB¦z~��Ûf+ä�)CåæùDº;��fÂ�E}®óÛ�+����́º¾m���ú¦ùDº;²�dvi2ps�������¶·²�¦|�́º¾

cc2000(3)% dvi2ps -fFG¿{Ó-tHI¿{Ófoo.dvi > foo.ps

��́º��FG¿{ÓåæHI¿{Ó́��PostScript
rśc

foo.ps}��ï}É́º¾

J
2.9 dvi
rścåæú¦KûÑÉ�º��

�����LPostScript
rśc�MNOPQ́O�·¾cc2000RÃ°SÃbT

ghostview foo.ps�ê�OP
-U¾m·º;�

J
2.10 PostScipt
,̧RrścRMN
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VR¶·+WX}Y.P~Z[\V.T]PostScript
,̂Rrśc_î;V�}�̀Z[\V.T�û.?ÃaSÃbT

lpr -Pcspr01 foo.ps

�[.?]ÃbSbqcb-.Z[\Zd]xdviRWXTÃbSbe³S_abta[;�]�Rfg+WX}Y.P

J
2.11
ÃbSbe³S

��á-.d�Vh_i�tjOP]FCurrent pageGR�VhTkc²e³S_l[�]mR¿{ÓKû_mD[;V�}T~Z[\ú¦mDn*[;V�To+URT[}]pqRE(LB?]A4
ß́r

)
ns�OPt¿{ÓuR_vwxy��}�zZ[\cc2000

n
nup{UgqÃb|{}~S_́S²b{cOPUZ[\V�_�UZ[\mOP]�RfgnOP|óP��U\
ê�

cc2000(1)% dvi2ps foo.dvi | nup -2 > foo.ps

{ê�[��]A4R�n2¿{Ó¦}s���Z[\nupR�Ã}~So

-2
��pqn2q¦s�OPmD[�\

-4
��pqn4q¦s�OPmD[�\

-8
��pqn8q¦s�OPmD[�\

-l
s�OPmD��d¿{Ó_�T�y\

-n�¿�Ó_s�O�UTmD[�\V�oB5
T���k��Od��_B4
��ns�O�UT��

PmDOZ[\
-p
��[���ß́r_)�[�\
��zZ[\s�OZ[RT]����ã�óPèw�ã������zZ[\��OZO�g\
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2.20�8���( ¡¢)
LATEX
To�£KûR,-(k¤a)_¥�V{�T¦Z[\V�o§̈R,-_©Q�ª�P�«O¥zZ[\

2.20.1¬­®̄°±²³́µ¶·
UZ��Ŗ¹n�RfgnºVg{OZ[\
»¼½�¾¿

V�_ÀY[�dwno
Á�

\begin{center}»¼½�¾¿
\end{center}

{OZ[\V�{ÂÃÄ¦_[�\KSU{Ug,-27_¥zZ[\ÅRdwnoÆº�ÇÈÉnVR,-_ÊgfzËÌR{VhTÍÎRfgn\KSU_�«OPÏ¦Z[\
\newcommand{\KSU}{\begin{center}
»¼½Ð¾¿

\end{center}}

�ÇÈÉRV�ËÑR�ÒT\KSU{ºÓ�

\begin{center}
»¼½Ð¾¿

\end{center}

{ºUdR{ÂÃÄ¦_OZ[\\newcommandnÍUPo]Ô2.15.5Õ_Ö×OP��U\

2.20.2ØÙ±Ú³́ÛǕ°Ý²Þß
�à¦R\KSU_á»¼½Ð¾¿â_ãSäbSj[�KÓT�å]æçRèéuãSäbSjT¦�fgnê�ë~Sì�íOPQZO�g\îRfgnOZ[\

\newcommand{\namae}[1]{\begin{center} #1 \end{center}}

VRfgn[��V�ËÑ]\namae{...}{ºÓ�(...R{Vhntçé_ºåïT[f)ðï̧nèé�ñÈìc���Z[28\VVT[1]oòóRó]#1oòóRÁ��ÒT[\òó{o]ÅRk¤anôõ[�Æ�öRV{T[\÷çø]...�òónùdzZ[\

2.20.3úûüÝýþÝÿ�ß
VR{¦R�Ìo]d\namae cRfg���u]d\�ÌcRfg���uÊgV{�T¦Z[29\OçO¾Æ�{�Æ�o����Z[\Zd���ó�_	y�Ìu¥�V{�T¦Z
ï\

27��
���������
����������
28� ��!"�center#$�%&
29'�()*+,-.�����
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2.21/0123456LATEX
3789:

;<=Èi<fgn£><?�u<_¥�{¦]1Í<�ÇÈÉ{@A¥Ð@AB�{CD�uEÍÓnåå]FGnHI�ççàA@ZBZ[\Å;Já���Z{ZzK{nÆº�ÇÈÉ_¥�â{BgLMN��A¦Z[\LATEX
Jo

\input{...}
_ÊàAÀY[�;{�J¦Z[\O{@A

\input{first.tex}

{[�{]Å<�Ònfirst.tex<�ÇÈÉ<̧P_ºBd;{n�zZ[\;�_ÊàAQR<\KSU_S£T�<�ÇÈÉnÁ�U@�g\UVCWXä_YZ[\]macro.tex{Bg�ÇÈÉ�<�ÇÈÉ_ÍåàA]Å<̧n\KSU<]«_º¦̂ïJÏ¦U[\Å@A;<macro.tex
{Bg�ÇÈÉ_¥Ð@AB�WXñ¤�bnÁ�AÏ¦U[\Å@AÊBdBÆº�ÇÈÉ<̧Jî<fgn

\input{...}
_ÊàA;<�ÇÈÉ__̀̀̂U[\

\input{macro}

Åg[��Å;<�Òn
macro.tex30<�ÇÈÉ<ab_ºBd;{n�z];�ËÑ<�ÒJ\KSU<k¤a�ÊM�fgn�zU[\

2.22cdef�gh12/012ijkäÈÉ�ÇÈÉol(j)article,(j)report,(j)book
<mÍJ@d�lË�n?\�fg�NnJlBhBh�käÈÉ�ÇÈÉ�ÊMUop

2.22.1qrsLATEXtuvwxyzÝ{Ûß
»¼½Ð¾¿�DÈã|k}~@AB�È|íñk<��é

LATEX
]�käÈÉ�<ÊBN���@Uop;<käÈÉ��Ê�;{��àAljarticle�jreport{B�käÈÉ÷ÓJ�å�Æñä�l��¦lH��lñ�����lì�ñk�l�Æ��<�U�U�käÈÉ<Æº�¥�;{�J¦UopÊBN<O{@A�Æñä�<���î<���@Uop

Á�
\documentstyle{iletter}

\begin{document}

\begin{letter}

:

:

\end{letter}

end{document}

<�������|�käÈÉ<�]��MA�zUopU�Å�÷ÓJ��ålÅ<käÈÉJÊB�oB�����
,��(;;J�\begin{letter}...\end{letter}<�;�Jo)�ÁàABUo<Jl���FG ¡<¢�£�¤��?�¥¦�ìÉ�EA§̈�©�@A��Bp

30ª«�+. tex
�¬­®�®!�̄°±²³́µ�¶ ·������
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2.22.2
¹̧º»¼½¾¿ÝvwxyÀÁxy

ccreport.sty;Â�Ã�lUNIX
=È��ºåH�ÊªÂ�����|�käÈÉJop�÷@ljreport

T���ÄUop;<käÈÉ�ÊÏ��Åà�ølË�<���o�ÆÇ�?ÄUop
Á�

\documentstyle[ccreport]{jreport}

\begin{document}

(
ab

)

\end{document}

�l�íÈÉ|<�;��ccreport
�@AÏÓ�ÊMUopÅ�o��lî<���käÈÉ�çªÄUop

Á�

\documentstyle[a4j,ccreport]{jarticle}

\begin{document}

\chapter{ chapter
<äÈ�É

}

\section{ section
<äÈ�É

}

\subsection{ subsection
<äÈ�É

}

\subsubsection{ subsubsection
<äÈ�É

}

\paragraph{ paragraph
<äÈ�É

}

\subparagraph{ subparagraph
<äÈ�É

}

\end{document}

��ÊËÌ

chapterÍ
ÎÏÐÑ

1.1 section
�h1Ò2

1.1.1 subsection
�h1Ò2

subsectionÓÔÕÖ×
paragraphÓÔÕÖ×

subparagraphÓÔÕÖ×
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;ÂËØ�Ùá
figure 1.1ÚÛÜÝâ�áÞ1.1ÚÛÜÝâ��ªÄUopÍUÄl�é÷à�<���é��ªÄU@�pßàÏá@?Âp

2.23âãäå
ÖLÆæ�¥��ÄN�

2çè?àAlßÍ�thebibliography���Ê�Nn�lÙ�ßÍ�BIBTEX�B�Àéê¥|��ëBA
my-bib.bib
�B�ìÇÈÉ��í�¥àAl�Æ�©̀̂î�B�Nn�?ÄUopïð�Í¦U@A�;;J�ñÄ[\òBJlÌð�ÍBA÷Óóô@AB¦Uopthebibliography���lõÐ�Æ�ö÷�Æ�çJlÆø̧�\cite{DùÉ}�B�ê¥|��ëBAÖLÆæ�òëo�;��J¦UopOMúlÆø̧J�

Áû
ÖLÆæJ?\øÂAB�oV¦

~\cite{
oV¦

}
�üý

~\cite{
üý

}
�ßþÿ��@ABUop����

~\cite[pp.141--]{
��

}
�¾���YÍJ@��p

<���@AB¦UopLMN�@A�Ô2.8ÕJóô@���Ö×�ÂÃJop?��lthebibliography���ëB�;���ÄlÖLÆæ�ö�@AÏå;��J¦UopO<ÆøJ�Ë	<���@AÏ¦Uop
Áû

\begin{thebibliography}{99}

\bibitem{
��

}��
�
.�Y
��.Ô��.1994

\bibitem{
üý

}üý��
.������. 1994
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2.24.167Ý8Þß
9î<:ÄN�9î��;@�B�;��

\tableofcontents
�B�ê¥|��<ÂAl=>2�ê|?@A�@Uo�l\subsubsectionUJ<�B�C<D�ëó�ÍB�Ù<�
�[�ÄUop;<ê|E��ä�=@�<=F<D�ë�EA	GBpC<��ò9î�
�[�ÄUop;<9î<���

.toc
�B�ìH@A�IJøÂUopOMúltest.tex
�B�K�kìH@A�FJAê|?@Ao��


û
.

.

.

No file test.aux.

No file test.toc.

�B��Lã�ë��;GÂltest.tex
�MÓAê|?@Ao�;���Äl9î<���K�kìH@A�Ö×GÂ�;��òÄUop

2.24.2NOPvwxy
QR�ô@AD�ë���SÓ�åòBH�líTì|UA�

\pagestyle{emtpy}�@AV,UopU�l?�D�ë�÷ÓD�ë���SÓ�åòBH�
\thispagestyle{empty}�<ÂAV,Uop�÷@l;Â�lD�ëó�
ûo�<��J�÷ÓJ?àAlD�ë�¤W|Xo�?D��ä��òåòà�YÓJ�?ÄU
ïpC;JlD�ë���ßZ[�o���
\setcounter{page}{*}�ëBAl*��
û@�BD�ë���<ÂUop
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;<
\setcounter
�B�ê¥|��B�B�ò?D��ä��õëo�;��J,UopOMúl����Y���ò?D��ä�\section, \footnote, \caption
ò�ò�?ÄUop?D��ä�<���\o�Ù<��l\setcounter]Ø�\addtocounter�B�ê¥|��?ÄUop;<ê¥|��̂?D��ä��_àAB���Båø̀M�ç��]o�ê¥|�JopaBN�

\addtocounter{
�M�B?D��ä}{M̀��}�@UopOMúlD�ëó�10
D�ëb�@�BH�b�@�BD�ë<�;çJ

\addtocounter{page}{10}�oÂúlD�ëó�C<D�ëçø10
D�ëcbMA
ûGÂUopùdleøo;�ÙJ,Uop

\addtocounter{page}{-100}�oÂúlD�ëó�100
D�ëcò,fGÂA
û@Uop

2.24.3gÝúOPhÝiÞßOMúlA4
<j�aB�BkllíTì|UA�
<û

\setlength{\paperheight}{297mm}

\setlength{\paperwidth}{210mm}

�@Uop;<j<m,G<nJ�olpLq�ìLäl�o<r<stò��u]@Uop\setlength�B�ê¥|��aB�åòvÂú
<û

\paperheight 297mm

\paperwidth 210mm

<���l¥�ë|<?D��ä�<ï�wt�ßZSvAm,G��]@Uopx
/NF/local/Solaris2J/lib/tex/macros/a4.styJ�
\oddsidemargin -0.54cm \evensidemargin -0.54cm

\topmargin -2cm \headheight 1pc \headsep 2pc

\footheight 1pc \footskip 2pc

\textheight 60pc \textwidth 40pc \columnsep 2pc \columnseprule 0pt��]@ABUopZUÄ
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\oddsidemarginyóD�ë<st<m,G
\evensidemarginzóD�ë<st<m,G
\topmargin
j<ß�[çøpLäUJ<st

\headheight
pLä<{|

\headsep
pL}~ø�o<�ßé9UJ<st

\footheight
ìL}<{|

\footskip
�o<=ï<é~øìL}UJ<st

\textheight
�o<��

\textwidth
�o<r�

\columnsep
����@��,<��<w,�l

\columnseprule
����@��,<��Ä<�

;<���l¥��|�u]GÂABUop;Â]Ø<¥��|���G�?ÄUo�lo�A���o�;��J,òB<JlOMú
\baselineskip · · · \\��é��l�B�ê¥|�J@�p;<ê¥|����A�éGÂ�oø�l�<��B<éI��wv�~�B�éI�<¥��|Jl��ÈÉ|10pt��]o��l;<¥��|�

12pt
�u]GÂUop

\baselinestretch · · ·;<ê¥|��[Jóô@�\baselineskip��]@���_ZUop;<���@A�<�����l����~�J�~���� opa�¡�
\renewcommand{\baselinestretch}{*}�é¢��\����£��<û� op∗�1�¤¥���¦§��� op

\parindent · · ·@|̈|X(©�ª�«îm,G)�¥��|�m,Gp
\parskip · · ·������¢�¢����� opò�ò�����¬Ä op

2.25­®̄font°±²³́

2.4.10µ�¶·� �̧¹º»@}TL¼R�\Huge�font½
û�̧�¾»¿À]	�¹ºòo½�TÁÂUA»Sv̀ÃÄ	G�Å
<û

\newfont{\tencmmi}{cmmi10 scaled\magstep5}

\newfam\cmmifam

\textfont\cmmifam=\tencmmi

\newcommand{\Hugeit}[1]{{\fam\cmmifam\relax#1}}

ÆÇÈúÀÉ��font
�
�Ê�Ë ÇÅ̧Ì�ÀASCIIÍ�LATEX
¿£�É��

font½:�ÎÏ�Ð�̧J�Z ��~�Ñ�, ����À¶·�Ä	G�Å�¿óô�Ä�, �ÒºÅ Ó
\newfontÆ�ºêÔÂÕ�É��

font½:�£Æ½Ö×� ÇÅC�Ø�
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\tencmmi¿É��:�ìÙÂX�êÔÂÕÚ�ÇÅÛ�ÙÜ� ���£�êÔÂÕÚ�n»ÝÞ½<ÈÄ¿�v ��Å=ï�ßà¿Àáº�ºfont½á�m,G�â;� Ç~ÀÆ�º£Æ½â�Ä� ÇÅ££�¿@}TL¼R��̧~�
cmmi10Æ�º

font½a� ÇÅ£�cmmi10Æ�ºìÙÂX¿@}TL¼R�ãÞR�10pt
�ìÙÂX½â�Ä� ÇÅC�Ä

scaled\magstep5¿oÞ�¦§�ä��À\magstep5¿1.25
¦�â;� ÇÅZ ËÀ10pt
�

1.25
¦�m,G�ìÙÂX

½:Ë ÇÅ££�Ý�¿åæç ��èÝ�aÃ ÇÅéÒºá\magstep5¿Huge
�m,G»ò�Ä

� ÇÅ
2
é9¿É���Ñ�̧

font
�ÎÏ½êëÇì̧J�í��ÇÅC�Ø�é�

\textfont¿Àîï�oø�n�aº£Æ½Ö×� ÇÅí�ÝðÆ~�ÊZ,ñ	Z,�ë�̧�kl¿
\scriptfontÆ� ÇÅ£�¾10pt
�oÞ½a� ÇÆm,òó Ç��7pt
�í�½a� �ÒºÅG�»ÊZ,�G�»ÊZ,ôá�kl¿

\scriptscriptÆ�Ä
5pt
�í�½aÃõö÷Ã�ø�ù»ôË ÇÅ=ú�û�Àm,GüHuge
�@}TL¼R�oÞ½â;Çì̧J�ýÔÂÕ½�Ñ�Ä� ÇÅ
<þ¦§

=
m,G

¦§�ä�ô�
10pt

\magstephalf 10pt×1.20.5 '11pt

\magstep1 10pt×1.21=large

\magstep2 10pt×1.22=Large

\magstep3 10pt×1.23=LARGE

\magstep4 10pt×1.24=huge

\magstep5 10pt×1.25=Huge

ÿ
2.12 10pt½¤¥»�̧¾

a�¡¿�o�]��¹º»� ÇÅ
<þ

$\Hugeit H$uge style {\Huge H}uge style�þ
H uge style Huge style

ÆôË ÇÅ$����¿����	Æ�Ä�G�Å
]��â»¬ì
ÙÂX¿����
�ÇÅ£È��
ÙÂXüá�ôí�~½ê~Jì»¿

/NF/local/Solaris2J/lib/tex/macros/testfont.tex
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msam10
Ý�����C��

msbm10
Ý�����C��

eufm10
Õ@����oÞ

eufb10
Õ@����oÞ�ãÞR

eusm10
moÞ�¼T�XR

eusb10
moÞ�¼T�XR�ãÞR

rsfs10 Ralph Smith’s Formal Script
R

wncyr10 �TAR
ÿ

2.13

ÙÂX����

Æ�º
H@Aü¬Ë Ç~�£È½�c�̈��¼XT�»ýE��Ä,Ä
<þ

cc2000(44)% tex testfont.tex

Æ
cc2000
���Â�X�

tex
Æ<þ� ÇÆ
<þ

cc2000(2) % tex testfont.tex

This is TeX, Version 3.1415 (C version 6.1)

(testfont.tex

Name of the font to test =

Æâ;GÈ Ç��ÀÇ~GÓÀ �̧�
ÙÂX�Ú[½<þ�Ä�G�ÅCº� ÇÆ
<þ

Now type a test command (\help for help):)

*

Æâ;GÈÄ ̧! Ë ÇÅ££�À]��¹º»<þ� ÇÅ
<þ

\table\bye

ÇìÆ
�þ

[1]

Output written on testfont.dvi (1 page, 5892 bytes).

Transcript written on testfont.log.

Æâ;GÈÄÀ �̧�
ÙÂX�oÞ�"�UAü�#ÊüË ÇÅ¬Æ¿
<þ
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cc2000(45)% xdvi testfont.dvi &

ÆÇÈõÀ��$%�Áü&éÊüË Ç��ê'Çì£Æü�, ÇÅ

2.26 cc()*+,́-./.0TEX
0123./

45
cc67�aÃìTEX
¿

ASCII
�8�í�Æ

NTT
�8�í�ü<�Ä� ÇÅ£È�üaÃìí�¿]��¹º»ô�Ä� Ç32Å9��ü:;�Ä�ìí�ícc67�ýÂ?@AÇì£Æü�< ÇÅ

• TEX
�=~ÈÄ�ìí�

• LATEX
�=~ÈÄ�ìí�

• AMSTEX
�=~ÈÄ�ìí�

• AMSLATEX
�=~ÈÄ�ìí�
�R>»¿

cc2000
���Â�X~�ýÔÂÕ½<þÇìÆÀ]��í�üýÂ?@AÇì£Æü�< ÇÅ

•?�Í�TEX
V¹@AMSTEX· · · tex tex-file

•9��Í�TEX
V¹@AMSTEX

– ASCII
�8�9��

TEXÀAMSTEX· · · jtex tex-file

– NTT
�8�9��

TEXÀAMSTEX· · · ntex tex-file

•?�Í�LATEX· · · latex tex-file

•9��Í�LATEX

– ASCII
�8�

LATEXÀAMSLATEX· · · jlatex tex-file

– NTT
�8�

LATEXÀAMSLATEX· · · nlatex tex-fileAÃõÀASCII
�8�

LATEX
�=~Ȩ̀
H@A½B»aa.texÆ� �Ä
<þ

\documentstyle[12pt,a4j]{jarticle}

\begin{document}

Hamiltonian $H$
ü?CD�}${\bf R}(t)$½E�Ä¾¢»FG�ÄHI>»JKÇìL½MNÇìÅL�OP½�QÇìRSTÝ¿Schr\"{o}dinger¡Uð

\begin{eqnarray}

i\hbar \frac{d}{dt} |\psi(t)\rangle &=& H({\bf R(t)}) |\psi(t)\rangle

\end{eqnarray}�âVÈìÅ
\end{document}

32 BIBTEXWXYZ[\]̂_̀abcdefghijk
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£�¹ºôl��
mno½pË ÇÅq£�Àaa.tex½ýÂrno� ÇÆ
sþ

cc2000(20)% jlatex aa.tex�þ
This is BigTeX, C Version 2.99 - j1.7e (no format preloaded)

(aa.tex

LaTeX Version 2.09 <24 May 1989>

(/NF/local/Solaris2J/lib/tex/macros/jarticle.sty

Document Style ‘jarticle’ <18 Dec 88>.

(/NF/local/Solaris2J/lib/tex/macros/jart12.sty))

(/NF/local/Solaris2J/lib/tex/macros/a4j.sty) (aa.aux) [1] (aa.aux)

Output written on aa.dvi (1 page, 824 bytes).

Transcript written on aa.log.

ÆâtVÈÀýÂrnoüuv� ÇÅ ̧ÀNTTw8�LATEX
�=xȨ̀
mno½ab.texÆ� �Ä

sþ
\documentclass[12pt,a4paper]{jarticle}

\begin{document}

Hamiltonian $H$
ürCD�y${\bf R}(t)$½E�Ä¾¢»FG�ÄHI>»JKÇìL½MNÇìÅL�OP½�QÇìRSTÝ¿Schr\"{o}dinger¡Uð

\begin{eqnarray}

i\hbar \frac{d}{dt} |\psi(t)\rangle &=& H({\bf R(t)}) |\psi(t)\rangle

\end{eqnarray}�âVÈìÅ
\end{document}

ab.tex½ýÂrnoÇìÆ
sþ

cc2000(42)% nlatex ab.tex�þ
This is JTeX, Version 1.6, based on TeX Version 3.1415 (C version 6.1)

(ab.tex

LaTeX2e <1994/12/01>

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/jarticle.cls)

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/j-article.cls

Document Class: j-article 1995/01/31 v1.2y Standard JLaTeX document class
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(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/j-size12.clo

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/jresize12.clo))) (ab.aux)

[1] (ab.aux) )

Output written on ab.dvi (1 page, 1332 bytes).

Transcript written on ab.log.

�¹º»âtVÈÄ
nlatex
»¹ìýÂrnoüuv� ÇÅz���»{< �Ä¿ÀV | ô�ü�
ÍVÈÄ}Ë Ç��Àqé�½~M»�Ä�V�Å
2.26.1 AMS��������
AMSTEX

AMSTEX½�º»¿
sþ

\input amstex

\loadbold

\def\rot{\mathop {\roman{rot}}\nolimits}

\def\div{\mathop {\roman{div}}\nolimits}

\document

���»}�ì
Maxwell
¡Uð¿

$$

\align

\rot \boldkey E (\boldkey x, t) +

\frac{\partial \boldkey B (\boldkey x, t)}{\partial t} &=0 \\

\rot \boldkey H (\boldkey x,t)

- \frac{\partial \boldkey D (\boldkey x,t)}{\partial t} &=0 \\

\div \boldkey D (\boldkey x,t) &= 0 \\

\div \boldkey B (\boldkey x,t) &= 0 \\

\endalign

$$��Ã�ÈìÅ
\end

£�¹ºôAMSTEX
�=xȨ̀
mno½ntex�ýÂrnoÇìÆ
�þ

cc2000(5)% ntex test.tex

This is JTeX, Version 1.6, based on TeX Version 3.1415 (C version 6.1)

(test.tex (/NF/local/Solaris2J/lib/texmf/tex/ams/amstex.tex

105



AmS-TeX- Version 2.1

COPYRIGHT 1985, 1990, 1991 - AMERICAN MATHEMATICAL SOCIETY

Use of this macro package is not restricted provided

each use is acknowledged upon publication.

Loading definitions for misc utility macros, page layout, accents/punctuation,

line and page breaks, figures, comments, math spacing, fractions,

smash commands, large operator symbols, integrals, operator names,

multilevel sub/superscripts, matrices, multiline displays,

continued fractions, compound symbols, various kinds of dots,

special superscripts, \text, math font commands, \newsymbol,

bold Greek and bold symbols, Euler fonts, math accents, roots,

commutative diagrams, poor man’s bold, syntax check, ... finished) [1] )

Output written on test.dvi (1 page, 1188 bytes).

Transcript written on test.log.

ÆâtVÈÀýÂrnoüuv� ÇÅ
AMSLATEX

AMSLATEX½�º»¿
sþ

\documentclass{jarticle}

\usepackage{amstex}

\def\rot{\mathop {\rm rot}\nolimits}

\def\div{\mathop {\rm div}\nolimits}

\begin{document}

\section{Maxwell
¡Uð

}���»}�ì
Maxwell
¡Uð¿

\begin{align}

\rot \mbox{\boldmath $E$} (\mbox{\boldmath $x$}, t) +

\frac{\partial \mbox{\boldmath $B$}(\mbox{\boldmath $x$},

t)}{\partial t} &=0 \\

\rot \mbox{\boldmath $H$}(\mbox{\boldmath $x$},t) -

\frac{\partial \mbox{\boldmath $D$}(\mbox{\boldmath

$x$},t)}{\partial t} &=0 \\

\div \mbox{\boldmath $D$}(\mbox{\boldmath $x$},t) &= 0 \\

\div \mbox{\boldmath $B$}(\mbox{\boldmath $x$},t) &= 0

\end{align}��Ã�ÈìÅ
\end{document}
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£�¹ºôl��
mnotest.tex½AMSLATEX
ùð�pËÀnlatex�ýÂrno� ÇÅ

�þ
cc2000(4)% nlatex test.tex

This is JTeX, Version 1.6, based on TeX Version 3.1415 (C version 6.1)

(test.tex

LaTeX2e <1994/12/01>

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/jarticle.cls)

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/j-article.cls

Document Class: j-article 1995/01/31 v1.2y Standard JLaTeX document class

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/j-size10.clo

(/NF/local/Solaris2J/lib/texmf/tex/jlatex2e/base/jresize10.clo)))

(/NF/local/Solaris2J/lib/texmf/tex/ams/amstex.sty) (test.aux)

(/NF/local/Solaris2J/lib/texmf/tex/ams/amsfonts/Umsa.fd)

(/NF/local/Solaris2J/lib/texmf/tex/ams/amsfonts/Umsb.fd) [1] (test.aux) )

Output written on test.dvi (1 page, 1524 bytes).

Transcript written on test.log.

£�¹º»âtVÈÀýÂrnoüuv� ÇÅAMSTEX
ñ
AMSLATEX
��ÃìýÔÂÕñ67»{�Ä¿qÈ�È�~M=½öÄ�V�Å

2.26.2 LATEX2ε����
1995��õ»LATEX2ε
»���̧9��ÍüNTT-jTEX1.6
ü����VÈÄcc2000
»

ínÂ���oVÈÄ� ÇÅ�x�À9�����=üö�̧�ô�O�ô��ÀLATEX2ε»T� �Ä¿������Ä�̧Ì�£Æ»ôìÆ�� ÇÅ
/NF/local/Solaris2J/lib/texmf/doc/latex2e»Õ�%DÂ�(?�)ü¬Ë Ç��À~M»�Ä�V�Å
Æ�º£Æ½�Í�ýÂ�%�y� nÕ»=�̧��ÇüÀ9������ü��{x�ÍVÈ �̧Å
• LATEX2ε¡¢£¤�p¥
•9��LATEX2e¦§¼�̈©¥ªð«¬Á���
ôáü¬Ë Ç��À~M»Çì�í����ÒºÅ

2.27­®̄
LATEX°±AUCTEX²

3
�ÀAUCTEX
ü³EVÈÄ� ÇüÀ£È¿�é�éýÔÂÕñ67½́�µ{�¿¶·»ô̧Ä<ÄÀÛÆx¹½�̧�ÀÆ�ºº»¿}»¼½í½�ÇÅ

107



¾¿ÀÁ
VÄÀ££ ÂÃ ÈÄ<̧º¿LATEX
»T�Ä�ïË½£Æü�#ì¹º»ô̧ÄÄìí½Æ�ÅÈ

 ÇÅ££»=Ä̧í½Ì�Âí¬ìUÆ½�Ç��ñÈÉ¿=�ì¿ÓÂÇÅÆ£�ÂÀ££½ÛÆx�̧ÄÆxÀ£ºÄº67¿�ÃôÄ½xÀÆÄ̧̧£Æ¿ú�»¬�Ä}< �̧~MÊË½Ì́»ÍËÎÏÂÄ̧Ì<̧ÄÆ�Ä ÇÅ£½ nÕ¿ÐÑÒ½�ÓxÔxÈÄÄÕÖÏÅ×ËôÄÆØ�¿�ÙÂÚ̧ÄÄ̧Ì�̧ÛÜÄxÆG;ÕÇÅ
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Ý
3ÞAUCTEX

AUCTEX
¿

Mule
ÊÂSpÓßTEX½Ôàpá½âãÓÄàÈÕÇäØ½åæ½çèÇìØÆ»¹̧Äß

LATEX
½ÊÔ½éêÇìpáüÓÄëÏìç»ôËÕÇä�»íC�îï½ðñ¿xôËÊüìÆ�ÅÈÕÇäØÈÛ½åæ¿òóô�áðõüöìÆ�ÄÕÇ½ÂßÕÓÄ<ôËAUCTEX½�̧ÄLATEX½ ÓÄ÷ìÆ×º½íøÄxíøÈÕÖÏäùÓMule
»åæ½úûÓÄçèÓÄÄÕÇ½ÂßMule
½üp»ýÈÄÄìþÿüöËÕÇä

3.1 AUCTEX
*

LATEX��
���́

AUCTEX½�ºÆýÔÂÕ�Æ{Â
\documentstyle[a4j]{jarticle}

\begin{document}

\end{document}

�½ÔÄÄàÈÕÇä��lo¿\begin½ûÆ\end½û½�»	xÈÕÇäíé�Ïdocument67
�½�·½67íýÔÂÕ�Æ{ÂÔÄÄàÈÕÇäØÈÂ\begin{}\end{}ñ{}½
��½íC�xÛ��VÈÕÇä
AUCTEX½�ºÆMule
½�xÛýÂrnoÆ��$%�Æ��½ýÔÂÕ½�ûÇì�ü�#ì¹º»ôËÕÇäØÈÂMule
Æ

kterm½û̧̧Ë#̧ËÇìþÿü�àôËÕÇä
AUCTEX½�ºÆíC�D§���ü9��ÂâtVÈÕÇäq½ÊýÔÂÕ�Æ{ÂØ�Æ"���½íC���»��loü�SÓÕÇäØÈÂ·�ü�à��Â<ôx̧̧TEX

½íC�D§���xÛ½��§ pá½!"¿ÍË#xÈÕÇä
Ê¿
AUCTEX
½åæ½�Ï½�
ÂÇüßqÈÛ½�ºÌ�ÂíLATEX

½éêpáü$%xÛ&'
»�JÇì�ÂÓÒºäqÈÂ¿ÕÓ3.2
Â

AUCTEX½(SÓÄxÛß3.3

)ÂØ½*Â³EÓ̧ÇõÛÓÄýÔÂÕ+½�Ä,½�-ÓÕÇäØÈÛ½ýÔÂÕ¿ÄÅ.ìþî/0ÂÇäÆÄ̧Äíq½̧¼»1Ãìþÿ½öìýÔÂÕ¿̧̧̧½

6
{

(
�2

4
{

)
ÂÇäq½úß3.7
Â¿q½3½ìçôýÔÂ

Õ½|�̧Æ³EÓÕÇä

3.2 AUCTEX456V7ßAUCTEX8�9½(SxÛ:;¼ÕÓ;<äcc67Â:AUCTEX
:

cc2000
½

Mule
xÛ�<Ø

=üÂ<Õ>ä?@Aü.tex
½
mnoB

cc2000
½

Mule
ÂC÷D�=

,
�S>E

AUCTEX
ü(S>FG

<EHIVJ7ÄÕ>äqÓ7AUCTEX
:KLBö7MNô8�91EsOÕ>äPÓÄ
mnoBQ@�ÓRSôTßq½UVü�ÄWX:,�
Yo�=Ó7LaTeX8�9ü(SÓÕ>ä

1 AUCTEX
d̀

LaTeXZ[\]JTeXZ[\]JSliTeXZ[\]TeXZ[\̂_̀ahbc
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3.3 C-c C-e

AUCTEX
½ýde9½�=ÏT:

C-c
ÂfÕOÕ>äqÓ7qJEgàC-e
½

‘e’
:

‘environment
½

e’
=1hÕÓ;<äØ½ýde9:LATEX
½8�i67,{ÕO\begin{iÏ=x}\end{iÏ=x}B�j>E�§�Ó7àJÕ>äkl>ipáEÃ÷ÕÓ;<äPÓÄTEX
½KL½Ô<f¼E:

,
Õm

document67B�§�>FR¼EØ½ýde9Bsþ>FØ=EiFÂÓ;<ä>F=AUCTEX
ü

Master file: (default this file)

=nÄ7<Õ>äØJ:Po
mnoE�Ó7ÐòEýde9BsþÓRSp�nÄ7àF2qÂß3.7
Â�->FÙréê½sE~tVJFUVÂ>äØØÂ:=Oöhm<return>��p�BuÓ7}<ÕÓ;<ä>F=ßvE

Environment type: (default document)

=nxJF½Âß�ÄRÄ67wByn�ÓÕ>ädocument67B�§�ÓRÄ½Âß
Environment type: (default document) document

=yn�ÓÕ>äx�§ý½�E��
Yo�ydefaultz	=Ó7documentüè{VJ7ÄF|üâtVJ7ÄÕ>äØ½8E
AUCTEX
Â:ýde9sþSE:

,}~,øàMhÛJR��
Yo�	üè{VJ7ÄÕ>äq½�
Yo�B�è>FWXE:
,��yn�ÖmE<return>��Bu>p�ÂøÄ½Â>ä
)Â:ß��>EØ½åæB�̧7.à�EÓÕ>ä�EÃ÷ÕÓ;<ädocument67B�§�>FR¼½2q:ÕpgÄ7ÄÕ>ä

Document style: (default jarticle)

ØØÂ
style
wByn�ÓÕ>ä�
Yo�:jarticleEi̧7ÄÕ>ä�
Yo�B�è>FWX:�E

<return>��BuÓÕÓ;<äjreportüø�J�q<yn�Ó7<return>��BuÓÕ>äÐúE
Options
B2qÓ7<Õ>½Â

, A4
½9��iÛ

a4j
=yn�ÓÕ>äVÛEKL�ÂPostScript
½�BÍOD�iÛ

,
Eg�7

epsbox
=yn�Ó7}<Õ>ä

Options: a4j, epsbox

ØJÂ
document67ü�§�VJÕ>ä3½67��§�Ó7÷ÕÓ;<äAh�equation67iÛ
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Environment type: (default itemize) equation

label: eq:abel

½G<E�jüÃ÷Õ>ä3E�, table67iÛ

Environment type: (default equation) table

Float to: htbp

Caption:
>�Äâ

Label: tab:wao!

Center: (y or n) y

Psition:

Format: |c||lll|

½G<E
AUCTEX
=����½�Â�jüÃ÷Õ>ä

3.4 C-c {
C-c {
Â
{}
ü�§�VJÕ>äØJÂLATEX
Â�èVJF���½�;�J½��§ páxÛ��V

JÕ>ä

3.5 C-c C-cØ½�de9B�<Ø=Â
, Mule
½�xÛ�erno

,
��$%�,��,��o��§��½�de9B��>F����Õ>ä‘c’

:
‘command
½

c’
Â>ä

LATEX
½KL½éê����ÓRÛ,KLBLATEX
E�ÓÕ>äV�ß�de9C-c C-c
Bs�ÓÕÓ;<äKLB GÖmEØ½�de9Bs�ÓRSE:ßÕm�¡¦>FxT<xBnÄ7<Õ>ä

Save file? /home/kyoin1/matsuura/tex/foo.tex ? (y or n) y

y
=yn�>F=

Command: (default jLaTeX)

½8E
AUCTEX
:nÄ7<Õ>

.¢½AÂ:(default jLaTeX)
=i̧7ÄÕ>ä{ÕOßjlatex�de9��£Yo�EHIVJ7ÄÕ>ä�£Yo�Â¤�J���yn�ÖmE<return>BuÓÕ>ä�ernoB��>F=

Type ‘C-c C-l’ to display results of compilation.
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=¥h7àJÕ>ä�erno½¦AB§R�J�AUCTEX
½̈<�O

C-c C-l
=s�ÓÕ>ä©ª«ÛÖ7ÄF�ernoiTB¬�Â�­VÖRÄWXE:

C-c C-k
=s�ÓÕ>ä�de9:

jLaTeX

�E��®è{VJ7ÄÕ>�

,�{�{½�de9½̄�oB1hFþÿ:öOÕÖÏäCommand:=nxJ7ÄFSĒ�¡̄°¡Bu>=,��de9�±½ât=�de9½ÚuB²SE�i̧7àJÕ>äq½�xÛ0³½�de9wB́Ó7ßCommand:½�Eyn�Ó7<return>BuÓÕ>äAUCTEX
:�£Yo�½µBMNE¶ÏÂHIÓ7àJF½Âß�de9Byn�>F�ià

<return>
°¡Bu>���·�ÄÂÓ;<äView P̧rint
B¶ÏpSE:

, AUCTEX
:�sE��>

F�de9B¹ºÓ7»Õ>äView½WX½̧O=OB§7÷ÕÓ;<ä
Command: (default View)

LATEX
½í¼¡̧½¡¾e ���J��£Yo��View
Ei̧7ÄF�ÂÓ;<äq½WX, <return>°¡BuÓÕ>ä

View command: xdvi foo

½OPÂ¿̧7àJÕ>äq½ÕÕ<return>°¡BuÖ�xdvi�(SÓÕ>äÀh�B4
èÁÂnÃÂâtÓRÄWXE:

,
ØØÂ

View command: xdvi -paper b4 foo

½G<E�de9EîïBûh7xÛ
<return>
°¡BuÓÕ>äÕRßPrint½WX:

Command: (default View) Print

Printer: (default cspr01)

½G<E��ey¡½w�BnÄ7»Õ>ä��VÖRÄ��ey¡�cspr01
ÂiÄWX:��ey¡w

Byn�ÓÕ>ävE��VJF�de9B¹ºÓ7»Õ>ä
Print command: jdvi2kps -d 400 foo | lpr -Pcspr01

qÄi�J�q½ÕÕ
<return>
BuÓÕ>ä

3.6 C-c ‘Vö&'E�»ÕÓ;<ä��§ �de9Â>äØ½�de9:1hFþÿVhöOÕÖÏäiÅiÛ�erno�EÂí¼¡�§{x̧RWXßAUCTEX
:ÆNiØ=E

“
í¼¡�ö̧RGäC-c ‘
BuÓ7Çä”=¥h7àJÕ>äv½í¼¡EÃÈ=»�C-c ‘

Â>ä’Â:ià‘ÂöFØ=EÉ{ÓÕÓ;<ä
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3.7Ê4Ë4ÌÍ�*ÕÂ½åæÂ
LATEXÎÏÐÑ:Ò�EÓ¢ÓÕ>äÂ>xÛò¼7AUCTEX

B�}<=Ä<º:Ø½*B|̧=0B�>p�E>FxßöFÄ:CÈ½B̧¼7ÓÕ̧7�¤ÄÂÓ;<ä
3.7.1ÔÕÖ×ØÙ�ÚÛ

AUCTEX
B�<=ÜÙ³E�ernoB>F��Â»Õ>äÝÞiequation

ÐŅ̃
table
ÐÑEiF

=
,
�erno=�ßàá¡B�Æ�âOãÓi�Ûîï>F�EiOÕ>äq½ÆEäå9°áæe��lB�erno>F½:�x�xÓÄÂ>ÇäqØÂM�içèp�BÜÙ³E�erno>FØ=EÓÕ>ä�ernoÓRÄçè½�éÂC-<Space>
Bs�Ó7ßq½çè½êë½v½�E�¡loB	Ä7

C-c C-r
=s�ÓÕ>ä>F=�de9s�¿ìEiF½Âß�í½́î(3.5

*~t
)
Eï̧7�er

ðñÓÕ>äÝÞiequation
ÐŅ̃

table
ÐÑ�BÜÙ�erðñÓRÄ=»E:ßÜÙ�erðñÓRÄÐÑ½�E�¡òñB	ÄRóôÂC-c .
=s�>Fp�Âçè=Ó7q½ÐÑ�HIõJÕ>äqØÂg�7

C-c C-r
=s�ÓÕ>ä3E�ßéêÓ7ÄF*Bçè=Ó7HI>FR¼½�de9C-c *�öOÕ>äØJ�g�7C-c C-r
=s�>F�Â

,
ÜÙ�erðñB>FØ=���Õ>äõÛEéêÓ7ÄF�§£ö�lBÜÙ�erðñ>FR¼½�de9C-c C-b
�öOÕ>äÜÙ�erðñ½÷õB�ßàá¡>F=»�C-c C-b

ÕR:
C-c C-r
=s�ÓÕ>

.
}qÛà

View
��£Yñ�EHIõJ

7ÄF½Â
, <return>
BuÖ�

xdvi
�(øÓÕ>äÜÙ�erðñ½÷õB��ÓR�J�Print=yð�Ó7

<return>
BuÓÕ>ä

3.7.2ùúûüÙýþÕÿ��

LATEX
½9°áæe�BÝ®½£öðñEÙ�7éêÓ7Äà,��GàÍÛJÕ>äAUCTEX

B�
<=�½́½

LATEX
½9°áæe�½���¹EiOÕ>äØØÂ:À=Ó7,KL�l:Æ£öðñ=A£öðñ

(�½ÀÂ:section1.tex,section2.tex,section3.tex)	Û
�õJF=ÓÕ>äÕmÆ£öðñ
(parent.tex)
B�OÕ>ä3.3
*Â
-ÓRG<E

, document
ÐÑB��>FSE

master file
½w�B

nÄ7»Õ>�ßØØÂ:�½ÕÕ<return>BuÓÕ>ä�Ó7�½£öðñE:
\documentstyle[a4j]{jarticle}

\begin{document}

\input{section1}

\input{section2}

\input{section3}

\end{document}

% Local Variables:

% mode: japanese-latex

% TeX-master: t

% End:

½G<EA£öðñBC÷DÈ�de9BÔÄ7�»Õ>ävEA£öðñB�OÕ>äPoE�£öðñB��7ÐòE
AUCTEX��de9B��>FSE�,À��=àmaster file�w�Bn�7»Õ>äØØ�:ßv�G<EÆ£öðñw�(?@A.tex
:��mE

)
£ñ�̄B�ð�ÓÕ>ä
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Master file: (default this file) ~/tex/parent

Ø<Ó7���ß�ì�ìÆ£öðñE�ÛmE,A£öðñBéêÓ7�Fóô�C-c C-c
=��>FØ=�

,
9°áæe��l��e�ðñ���FG<EiOÕ>ä�Ó7éê������SE:ßÙrÓ7éêÓ7�Fæ� �BÎ	!7C-c C-b
�A£öðñp��ÜÙ³�e�ðñB�i<=G��!;<

(3.7.1"t)äA£öðñBéê�EÆ£öðñB§Rài#RSE:C-c ^
=��>J�Æ£öðñ

��	J$>ä
3.7.3%&ý'ÚÙ(Ú)*+*ù

3.7.2�¦E9°áæe�B,r!7��>F,��3E�,�=-�£öðñE�7�./B01,��öO$>2!	!�<>F=34õ752/53*B67!G<	8=�<SE,�9B:;Eâ<õ=FR>E
C-v
B�å�u!7?�#=#=3�»@ARB<ESC> v3iC79=EiO�<�>2AUCTEX�DE�¼ðedðF¡8¡9B�h��Ci;GBH�IJ$>2�J�:
<ESC> x outline-minor-mode
=��!7DE�¼ðedðF¡8¡9E�O$!;<2DE�¼ðedðF¡8¡9E�#RI,JKEC-c C-o C-t
=��!7./Ü,

(LMN)BO!7�»$!;<2\chapter \̧section��(P Q�)p��â<õJ$>29�óô�3RS!R�T�\section
�U$�V¡òñBW#7�#7��7C-c C-o C-e

=��>F=
,
��T�OõJ7�R./Ü,p��â<õJ$>2��T�RSBXhRIC-c C-o C-c
=��!7YZ./BO!7�»$>2ìi[EKL\7�LMNBâ<õ=F�de9:C-c C-o C-a
�>2RS���]TBÜ,�e�ðñ>FS:C-c *
B�#7çèB̂I!$!;<(3.7.1"t)2�de9:¢E_̀RaE�bcdO$>2���±Bâ3.1
E<!7�»$>2

3.7.4 LATEX
(efþgh

AUCTEX
B�<=¦ci

LATEX
d�iBj\Ekh7�i17��<���»FG<EiO$>29J�3LATEX�¥l0�mEn17�dFopLATEX��de9��hFG<EiO$>2��qr��-�

LATEX
d�i�sj�t2sju�h�, <Tab>°¡B�#Rtcsh�sjqr��vw[�!xy2

AUCTEX
��LATEX
d�i�sj��dez{<ESC> <Tab>
�t2|s�Ý®d}usj{~��­$�$t

.
����{,���»��.�	��!�õI�<ESC> <Tab>

���!$t2|s��u-��}$�9�����3�u-��#�U�LATEX��i�Jê$�sjõ�$t2��i�������t}����y9u�
,
k�����

LATEX��i���t}9u��»$t2C-c C-m
���³�

LATEX

��i�����>I�$t2��i��~�$�!	k���1��, <Tab>°¡̧<Space>°¡��=���i��sj!�1���,��i|s�±��<!�1���t}�����t2\chapter{}¸
\section{}
�

LATEX��i���!xy�3AUCTeX
�{9�I����{�����z�����I���$t2C-c C-s

����3 ��¡y���!��I3\chapter{} \̧section{}�������$t2
Select level: (default section) chapter

What title:
t¢�/

What label: cha:wao!
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£
3.1
DE�¼ð��ðF¡¤¡z����z�±

key binding

C-c C-o C-a
t¥���<t}

C-c C-o C-t
t¥��LMN�Ot

C-c C-o C-o
V¡òñ�¦	���}T §�LMN�Ot

C-c C-o C-q
V¡òñ�¦	���}T�ß̈ñ ��t¥�Ot

C-c C-o C-e
V¡òñ�¦	���}T��<t}

C-c C-o C-c
V¡òñ�¦	���}T�Ot

C-c C-o C-l
V¡òñ�¦	���}T ��LMN�Ot

C-c C-o C-k
V¡òñ�¦	���}T ��P Q���<t}

C-c C-o C-d
V¡òñ�¦	���}T ��t¥�Ot

C-c C-o C-s
V¡òñ�¦	���}T ��t¥��<t}

C-c C-o TAB
V¡òñ�¦	���}T©��P Q���<t}

C-c C-o C-b
²ªß̈ñ��-��T�P Q«�¬øt}

C-c C-o C-f
²ªß̈ñ��-ê�T�P Q«�¬øt}

C-c C-o C-u�-¢�ß̈ñ�T�P Q«�¬øt}
C-c C-o C-p
V¡òñ�¦	���}U¡����3©ª�<õ���}J�­�P Q«�¬øt}

C-c C-o C-n
V¡òñ�¦	���}U¡�ê��3©ª�<õ���}J�­�P Q«�¬øt}

C-c C-o C-h
���zPñ®��<t}

3.7.5
°̄±þØüÙýþ²³́µ

AUCTEX
��yu¶�!�·®«�̧�#��æ��¹º%�»p���}¼½�»$t2�æ��¹º�-���çè�¾é�C-<Space>3êë�¿�«�C-c ;
ut����çè�̧�#�«é��æ��¹º½��I�$t2�æ��¹º�§!�����{3��çè�¾é�C-<Space>3êë�¿�«�

C-u C-c ;
ut���æ��¹º½ÀÁõ�$t2

3.7.6ÂÃþÄÅ

AUCTEX
��#�0ÆÇÈ�»É�Ê½�Ë$t2Ì��bold
0Æ����z��Êt}u{\bf }
u

�ð®õ�$t2ð�� �0Æ\it, emphasized
0Æ

\em
�!�

slanted
0Æ

\sl
�-��{ð�� �

s7�Í �õ�}u�yÎ�Ï	õ�t2»Ð0Æ̂È�Í �!�ê�0Æ̂È���0Æ�ÑÒ!�1�#����{, C-u C-c C-f <KEY>u�Ê!$t2<KEY>
�{ÑÒê�ÇÈ!��0Æ��Ót}, C-b C-i C-r C-e C-t C-s C-c��Ô�	½��$t2

3.7.7
°Õ+*ùþÖ×

AUCTEX
��yuØ�¤Ùz�ÚÛõ�}¹º��Ê½ÜÝ���$t2C-c ˜

�
LaTeX-math-mode���$t2YZC-c ˜

�
LaTeX-math-mode	IÞ�$t2Ø�¤Ùz�{4‘8(ßà�áñ�âÙ�)u».���Ê�3Ø�ãä�¡1�̧�}¹º½å�æ�$t2Ì��‘ a
u�Êt}u

\alpha
½Í 
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£
3.2
0Æ̂È�Í �t}���z»ç

bold C-c C-f C-b

italics C-c C-f C-i

roman C-c C-f C-r

emphasized C-c C-f C-e

typewriter C-c C-f C-t

slanted C-c C-f C-s

small caps C-c C-f C-c0ÆÇÈ�èéC-c C-f C-d

£
3.3
Ø�¤Ùz��¹º�Ê

êëìíîïðñ
α (alpha) a

β (beta) b

δ (delta) d

ε (epsilon) e

φ (phi) f

γ (gamma) g

η (eta) h

κ (kappa) k

λ (lambda) l

µ (mu) m

∇ (nabla) N

ν (nu) n

ω (omega) o

π (pi) p

θ (theta) q

ρ (rho) r

σ (sigma) s

τ (tau) t

υ (upsilon) u

χ (chi) x

ψ (psi) y

ζ (zeta) z

∆ (Delta) D

Γ (Gamma) G

Θ (Theta) Q

Λ (Lambda) L

Ψ (Psi) Y

Π (Pi) P

Σ (Sigma) S

Υ (Upsilon) U

Φ (Phi) V

Ω (Omega) O

→ (rightarrow) C-f

← (leftarrow) C-b

↑ (uparrow) C-p

↓ (downarrow) C-n

≤ (leq) <

≥ (geq) >

˜ (tilde) ~

∞ (infty) I

∀ (forall) A

∃ (exists) E

6 (not) !

∈ (in) i

× (times) *

· (cdot) .

⊂ (subset) {

⊃ (supset) }

⊆ (subseteq) [

⊇ (supseteq) ]

\ (backslash) \

\ (setminus) /

∪ (cup) +

∩ (cap) -

〈 (langle) (

〉 (rangle) )

exp (exp) C-e

sin (sin) C-s

cos (cos) C-c

sup (sup) C-^

inf (inf) C-_

det (det) C-d

lim (lim) C-l

tan (tan) C-t

ˆ (hat) ^

∨ (vee) v
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�æ�$t2�3.3
½Ø�¤Ùz����z»ç�t2

3.8òóô

AUCTEX
�{$õa��ö-	����z½d�$t2$�3V÷��øù�-��{
ú!$=C�!�2��I�-��{AUCTEX�� ûÙü�ýþ�ÿ�����D�2�info��ø��"�!��æ�2ÿ�{��õBu�y��{3	x#u
�	���$=C½3UNIXmagazine�’93�9
º(�����Û��

)310
º(�c�q�)311
º12
º(V÷��øù���)½�0��d�$t.$�3�ãä�Mule
��#��}����I�$t½3AUCTEX
{

Mule�(u�y¡�Emacs 19�)��q��»-�d}���Ù�Ùq���Ó!��$t2(Japanese-) LATEX-mode
��}u

LaTeX
u�

y��½��æ�3�9�AUCTEX����z����Ù½ !æ���$t29����D�{WWW�"#Home Page�4]$z%���&'()*+,Ù-÷8��.=�d�$t��3/=�0ÚÛ1æ�2

2 dviman23456789:;<=3>?.2@ABCDEFGHIJdviman -l2EKL<=M=NO3P
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Q
4RSTUVWXYZ

[\Ù&à÷]̂{'d��½_�yùa�b}[\Ù&�c�def�"g¼hi�¾j�k_t}ļ��'mn�ø�op}�qotrmn�ø��sy�tæ�uvf�b��[\Ù&à÷]̂�wy¼½_xytr

4.1z{|}~�������ô[\Ù&��ø�ok_t}uby¼{'[\Ù&q#����ø����f�'�q��ø���ø�uf�[\Ù&à÷]̂��p}uby¼���f�bytr�q¡y�[\Ù&o�b�o����[\Ù&à÷]̂��p��bb�by�qo{��y��r�q[\Ù&½��b�¾jq��b���q[\Ù&�q�½���b���½��y��r��̧	���½_���̀a�b�[\Ù&�����ª���q¾j�¡a�ÇÈæ��[\Ù&�½���o�r q[\Ù&��¡¢��� !æ��b�b�qõa��f���'[\Ù&à÷]̂����£¤¥¤y��ryÔ ��¦�f�§̈f�1æbry�'[\Ù&��k_©�½��y�r q©�����ª�¾j�¡a���¢��ª�����qo' q©��«¬�k_�[\Ù&à÷]̂�£¤¥¤y��r q©��§̈f�­b�1æbrk_©�#o¾j�¡�®̄°o���[\Ù&��±o�²³f�́k_oËy�rß�®̄µq́k_�[\Ù&à÷]̂�£¤¥¤y��r ��q¶·�̧��¡��¹�º©�µqk_'®̄µq́k_»��b��¾j�¼½f�1æbr

4.2¾{|}�¿ÀÁÂôÃ[\Ù&�ø�q�¾�Ä�report@cc.kyoto-su.ac.jpo�r[\Ù&��ø�op�Å��[\Ù&��Æ��°��ø�q,ÇüÈ�&�¥¤��Éy�r[\Ù&��ø��f�p���Ê'»Ëq�ø��ÌªÍ�½�Éy�rÌ��C�FORTRAN
q

®ÎáÏ̂ÐÑo��f�Ò«¤ü�Ù�Ó�q�øÔÕ��ø���qyyo�pÖy��r[\Ù&×Ø�oÙÚ��¾jqÊÛ»Ü���Ý±ºÞ���ßà&70áâ'ãâÓ�35áâä�b»oåÜfæç½bbofè�rºé	ê�ëçÓìíìÓ�¹î×ÁËy�r»yÔ[\Ù&q#�×��ø�Ûy��y�r ÖïðqÌo�report.txt�b�ñ°q��ø�Û[\Ù&×òbæ�fyfè�r[\Ù&��ø�q¾óÛ�ôq[\Ù&�Ø�õÅÛ�aËÉ��õ�Û"jö÷ø'ùñ'��qñ°Ó�×òbú­ìû×üý¤yfè�ryæ'Ìo�kinpati/marupekeron/report1�b�[\Ù&ñok_��ûÛfy�r
4.2.1þÿ���������	
��
[\Ù&q��ø�×�Ù��fúreport@cc.kyoto-su.ac.jp�Û,ÇüÈ�&×�¤úpÉy�r,ÇüÈ�&Ûsend�È�'�jý�È��[\Ù&ñ×òËy�r���Û�ï1qõ�Ûfy�r
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������aú­bæreport.txt×Ø���æ�Û�C-x i1
×waú��ø�×�Ù��q��ÛØ���y�r

k_���£uæÖæ����q�Ù�ý�aú�y�r�	��£uæÖæqÓ��§�Û�Óæq[\Ù&×£¤�Éyfæ���ø�o�aú�y�f'� fæÅ�µ!q"ÏÙ�à#Ùüý�ø�o�aú�y�r�ø�ý�aú ÓbÅ�$��q%÷o£uæÖúby��r$&�aúé'�ÓÅ��jÛ¼½fú1æbr
4.2.2þÿ�����()�	
��

*±_fæ[\Ù&é'©�°of�é�jýyõÙÚfúbÓ¤Ö+'́k_fúï°qéq���,-�ûý_xy�r[\Ù&q��ø�×�ø��fúreport@cc.kyoto-su.ac.jp�Û,ÇüÈ�&×�¤úpÉy�r,ÇüÈ�&Û.±�replace�/�'�jý�/��[\Ù&ñ×ò�y�r���Û�ï1qõ�Ûfy�r

15701FI2F934567x85701FI2F994=iJ?:;
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<�úqk_�Ì�õ�Û£uæÖæ����q�ø�ý�aú�y�r
4.2.3
�	=>����ÿ?@
k_fæ[\A&ý��Óéqõaæ�§̈��ûé_xy�rï1qõ�Û,ÇüÈ�&Û.±�

check�/�'§̈fæb[\A&ñ×òbúreport@cc.kyoto-su.ac.jp�Û�ø�×paú1æbr�qB'�ø�qCD�$oéEby��r

�	��£uæÖæqÓ�ï°Ûk_fæ[\A&ý�ø�o�aú�y�r$�­�f¤Ö+µ!q"ÏA�à#Aüý�ø�o�aú�y�r

4.3FGHIÂJKLMJNO|P
•QRSTUVWXYZ[\]̂_̀ab
cÛ[\AdÛefú®̄ýÜÓfÖúfyaægh£uo�y��ryi©jïkÓ��lq�jÛ¼½fúmnbr

•opYqrsRSTUVtuvwx̀ysb
<�úq

sendhz{replaceq¹îoh�|��£unÖyfær
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•
qrs}~�y��wysSTUVWa�Y~�\]̂_̀ab�����r�replace��~�ŷ�\_b¡¢aú�ò��� �qÓbõ�h�±�ïðqsend×fæÅq��o�r( qsend�����£unÖúby��

)

•Q]}qrsR~�ysSTUV�ab
check
oh°Û�q[\Ad×_fúbæ¹îÛ��£ufúb�éq×pÉy�

•
qrs}op���wŷ_�STUVW~�\]̂_̀��b

check
×fõ��fæ[\Adýyik_nÖúby��r

•
qrsR~�y��wysSTUVR����}����̀���ysbSubject

Y
send replace 

check
R_¡]pt¢£ŷ�\_b

subject
Û

send,replace,check
ï¤q¥ý�/fú�Éy�r§̈fúé�*±pÉ¦fúmnbr

•
qrsR~�y��wysSTUVW§̈}©ª̂_̀aR�uv«v�]̀��b

sendhz{replace×fõ��fæ[\Adqk_©jý«¬úby�qo£uo�y��r
•
qrsR~�ysSTUVR¬­}®̄px̀���ysb°±²³́Vtµop�R¶·�̧¹º»̂�\_b
�/nÖæ¼½Ad��ý¾��É¿��ÀÁæÂ­��ì��×ò�¡¢-úÃ��ÄfÖ¿�ÂéÁì���ýÅ�Á¿��Â

•
qrsR~�ysSTUVYW°±²³́V}«_̂_rp»sÆÇQ¬RSTUVpÈ���̀���ysb·�̧¹ºxÉŷ�\_b
ÊËÌÛÍÇÎÈ�dý¥ÃúÃ¿��ÀÁæÂÍÇÎÈ�d×¥¤úé�*±ÏÐúmnÃÂ

ÑÒrÓÔ

•
qrsRº�]sÕÖ×p�WØ«}����̀���ysb·�̧¹ÙRÕÖ×ÚÛÜÝp�µºx�\_b
ÊËÌ��Þ¥ýßàÀ�¿��ÀÁæÂáâÓãä��ÏÐúÃ¿���? cc

ãä��
ÏÐú�úmnÃÂ

•STUVÚÛÜÝ}qrsRÕÖ×t¬­Yå�æçQw}�è̀���ysbéêR­ëYìíî�\_b
ÊËÌ×ïðñò�óôÀ�¿��ÀÁæÂ¿õö É¿��ýhö ÐæÅ�÷ø�Û�lù�úÛûüýmnÃÂ(þÿð�ð�Aðý�ìÓÐúÃ��ÄfÖ¿�Â)
ÕÖ×}�»̂Qr_ÓÔ��×��ÁúÃ¿��	

? report
À
Óì

report@cc.kyoto-su.ac.jp
�ÁúmnÃÂ
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�
5�Mathematica

5.1 MathematicaGH
���
Mathematica



Wolfram Research,Inc
	���nÖúÃ�����ù��ùæ�ù������òÀ�Â ��!"Ðú$	!øê#$�ÄÐúÃ�%& '()Û*+ý,Ã$�Ã#-,æÂ ��!"Ðú$	!ø�,%.+,�,Ã$%& /0,'(
1i$�Ã#-,æÂ�Áúh ��!¾ú�æÃ$�Ã#-,æùæ�ù����òÀ�Â

�hÃÐúé$ù2�	3�,Ã456Ã�Äf.�ùÀh�5	78	Áú9Áú�¿Á:#Â
5.1.1;<=>?@Aþ=�BC�D�E�5	7øÐú�¿Á:#Â¿õh2øFù4Gù21HIóôJKùcssol000Lcssol039

ÀùøM	N!OPÁQRSÁ¿�Â¿õ
cssol000Lcssol039
ù#|P&.	P

login
ÁhÌAdÊTUAùCùVW#ÍXÊTUA	��

Mathematica
�!YZÁ¿�Â¿Nh[A\]Ì	������ÁQmathematica &

�̂|_�À5E
Ã¿��Â���h

5̀.1aAdbcWùdË��d
�hÃ#e#PhMathematica
ùaAdbcW�Ã#dË��dfgÁ7hQi¿�Â�ùaAdbcWfj	�Ã#RS
klÁPÁ¿Á:#Â�5	7ø�ùÀ�Â
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mõ9ÁPno,	%(!øÐQp¿Á:#Â4 <Space>4 <Shift>+ <return>
�q)Á¿�ÂÁr�7���dË��d
smùt#P,M¿�Â

5̀.2uvùno,	%(
 2�,no,'(P2�,Pwxf		�ù	yz$,&�
{	,ÃÀmnÃÂ2.
Mathematica!ö|ÁQuvù'(!ø���wi%À�ÂnQh5#}Á9ÁQp¿Á:#Â~�
√10
ù'(!øÐQp¿Á:#Â

N[Sqrt[10], 40] <Shift>+ <return>
�̂|_p¿�Âq)��w
�õh<Shift>+ <return>

À�Â
<return>
i%À
��À�Âsm<Shift>+ <return>

��Á¿�Â�¿M2.	�
 N[Sqrt[10], 40]�q)��$�Ã#��!"Ã¿�Â�5-.�#���h

5̀.3
|:Ð�ÁN'(

�,M¿�Â~�
��7'(ÁN
õÀ�Â
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¿Nhsmùt#,���ÿcW!�72�5��À�Â

5̀.4 y = sin(xy)
ù���

����w

mathematica
ù

File
ÊTU�	�Quit
!YZÁ¿�Â

5.1.2�������Mathematica

2�F21HIóôJKù�P��À
smù��P�%rMathematica
!"#2�fÀi¿�Â

1)
'(�������

3GùC2HIóôJK¦������Ë�À
mathematica
�q)��i%À�Â���hcssol000Lcssol039
�� Pa�dbcWdË��dfhQi¿�Â

2)
'(�������

3GùC3HIóôJKùNeXTStation
z{-|2|P-��c¡�dcïUø

Windows¢£��Â
Mathematica
ùVË��!¤bÌWXcW��i%À�Â�.Àa�dbcWdË��dfhQi¿�Â
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5.2¥¦§̈©ª«¬­®̄°±®�²³́
nQhmPh

5̀.5a�dbcWùdË��d
!a�dbcWdË��d�µ{¿ÁNÂ2.
¶·ùa�̧��¹t#,��!ºÐQÃQMathematicaÀ�,ÐN�»Qùqh)!¿�¼��½ËÌPÁQ¾�bÁQ¿72�fÀi¿�Â5|À��.!¿NÁ�����2�5Ài¿�Â"ÃÂ5noÀ�dðÀÊTU�	�YZ��i%À�Â
¿Nh21HIóôJKøC2HIóôJKÀ
h2ùt#,a�̧bcWÀ
,7Q¦������Ë�À

Mathematica
!"#2�5Ài¿�Â�ù�Ã
math
�q)Á¿�Âa�̧bcW�
ÄÐQhuvù'(fÅÆPÇÃh�Ã#2�
-M¿��ÂÁ	Á21HIóôJKÀ
���ÿcWfh,Ã�Ã#ÈÉ5-M¿�

1Â�����Ë�À����w

Quit
�q)Á¿�Â

5.3 MathematicaÊËÌ
ÍÎÏÐÑ�Ò'(
•ÓÁ(: x+y

•Ôi(: x-y

•	%(: x*y
¿N


x y

–
In[n]:= 3 4 ⇐q)
Out[n]:= 12 ⇐h)

•Õ(: x/y

•Ö×: xˆy

1ØÙÚÛÜÝÞßàPostScriptáâãäåæçèáÙÜéêëìíåîïÞßðèñèòóôõö÷øåùúûçüýàáþÿû�
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•��,'(:
–��ù���Ä����,'(5�,�	�

–

In[n]:= 3/7 ⇐q)
Out[n]:= 3/7 ⇐h)

–
In[n]:= 3/7 + 1/3 ⇐q)

Out[n]:= 16/21 ⇐h)
•��Ò'(:

– //N
!"
r��Ò�h	�


–
In[n]:= 3/7 + 1/3 //N ⇐q)

Out[n]:= 0.781905 ⇐h)
–
¶�Ò�q)�Q5��Ò�,M	�


–
In[n]:= 3.0/7.0 ⇐q)

Out[n]:= 0.428571 ⇐h)
�ÐÑ����
����
���������f��Q�Q���	��	MÔ�
[ ]

��Pq.�t#P,�Q�
	�
	N����Ô�!���Ã
Ô��Ô��x!�, �!"M	�2
O
rs#�t#,��f-M	�

•$Â%&√(x)
Ð

: Sqrt[x]

•
*'(�&

loge(x)
Ð

: Log[x]

��,'(���Ò'(//N
�"�Â
ÏÐÑ�Ò'(��¹��


����
���������f��Q��)��	��*P��	�+�2�5�i	�
�	M�
Sin[x]�Q�,-..Q��	,��/�NwP

• In[1]:= ??Sin

�����Sin[z] gives the sine of z
�hQi	�
3�	M�Sin[ ]
5������Q0p_	.Q

�Q�
• In[1]:= Sin[3] //N

• Out[1]:= 0.14112

��#e#P,M	�

1ÐÑ2�33
• Expand[ ]:4!56

2 [x y]áà[x*y]
ýæ787ìã9:ì;øåíÿæÿû�

3
üäà<=á>?@íÿû�
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–
In[1]:= Expand[(x + y)ˆ3] ⇐q)
Out[2]:= x3 + 3x2y + 3xy2 + y3 ⇐h)

• Factor[ ]:A�B3
–

In[1]:= Factor[xˆ3 + 3 xˆ2 y + 3 x yˆ 2 + yˆ 3 ⇐q)
Out[2]:= (x+ y)3 ⇐h)

• Integrate[ ]:CB

–
&�D�P��QCB��	�E,f�4�kP�F��


–
In[1]:= Integrate[2 x, x] ⇐q)
Out[2]:= x2 ⇐h)

• D[ ]:GB

–
&�D�P��QGB��	�E,f�4�kP�F��


–
In[1]:= D[x̂[]2 , x] ⇐q)
Out[2]:= 2x ⇐h)
HÐÑ���IcW
• Plot[f(x), {x, 0, 10}]: f(x)
!

x = 0
	�

10
	��J

• Plot3D[f(x, y), {x, 0, 10}, {y, 0, 10}]: f(x, y)
!1KL��J

O
r�y = sin(x)
��#���!

x = 0M�2π	��J�N%.r�Plot[Sin[x], x, 0, 2Pi]
�q)

�	�
z = sin(x+ y)
��#���!

x = 0M�2π	�y = 0M�2π�J�N%.r�Plot3D[Sin[x

+ y], x, 0, 2Pi, y, 0, 2Pi]
�q)�	�


5.4NOPQ
R
2�S�T&�ÀU,ÂV�Ð

Mathematica
!W|�Nk�&�t#PMathematica
!X��.rY

�M�P��QZS�	�

[\]̂_̀abcdefghi
ÏÐ��jk�lM_p
•ukPmnoNjkÑ%
• k
l�PmnoNjkÑ%%,,,,,%
&

k
lÐ

•hpOut[n]:=
�mnoNjkÑ%n

–
s#�tqPr�	s
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–

In[1]:= 3/7 + 1/3 //N ⇐qp
Out[1]:= 0.781905 ⇐hp
In[2]:= % ⇐qp
Out[2]:= 0.781905 ⇐hp
In[3]:= %% + 1 ⇐qp
Out[3]:= 1.781905 ⇐hp
In[4]:= %2 + 2 ⇐qp
Out[4]:= 2.781905 ⇐hp
�ÐDt
tÒuv�T�
�wNnx�tÒyqpsz�T{|�st}
}��~�y�	��q

•
DtPÒy2qÑx =
Ò

–
DtT���V��½�çfr
	sf��S�0p_p�t�M�Ã���tqP����yr�	��q
s#�tqP�Qr�	s


–

In[1]:= x = N[Pi, 10] ⇐qp
Out[1]:= 3.145926535 ⇐hp
In[2]:= x ⇐qp
Out[2]:= 3.145926535 ⇐hp
In[3]:= x 2 3 ⇐qp
Out[3]:= 18.8496 ⇐hp
1ÐHIyÔihs
�S��À�À��t�����y���	�N
�M��ony�P�
Q���or�n��)�T�M	�U
�Pt��tT

Mathematica
�T

sin(x)
T

Sin[x]
����qtqP��c�����f��noQ�

	s
�����U��tf�zM��U���f�zMT��� »¡¢��Q�	s
O
r
N
�r�Ây£oQ�	�N��	��q
���iT�

• In[1]:= ??N ⇐qp
��sz��
• Out[1]:= N[expr] gives the numerical value of expr. N[expr, n] does computations to n-digit

precision

���hQiQ�r�Â�¤¥��y�J�	s

¦§̈©

Mathematica
Tª«I[�y¤¬�­�	�U
t�­�®��Plot3D[sin[x y], x, 0, 2Pi, y, 0, 2Pi]

�
�̂_U��	�̄n°f±q�­²	s4
������³�½́�y�¢�­�oyMathematica

³
µp_	�	��q


4 sináà;¶åSin
ýâã;9ä·;̧ÿ¹º»¼�
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• Mathematica
³

file
yµp_	�zÑ<<filename

• MathematicaMnfile
³

expr
y½i_¾Ñexpr >> filename

• Mathematica
�

file
�¤¥y�JÑ!!filename

•ª«I[ȳ��¿­�filename
��q���

file
y�¢�­��³�N[Pi, 10] ��½�­�z~���­ZÀ�	s


–

In[1]:= <<filename ⇐qp
Out[1]:= 3.145926535 ⇐hp
In[2]:= 2 4 >> filename ⇐qp
In[3]:= !!filename ⇐qp
Out[3]:= 8 ⇐qp
~�ÀU

N[Pi, 10]
�tq³no����T�¢��Á����̂�xÄ
¡���yqpszw³���ÂVTÂX�~���Ã	s
jl~h�̄�ÄÅ�IcÆ�4��T��wÃÂ�file
�Ç�l�­¿¢��y¿ÈÉ�	s


ÊË

a�̧bcÆ�Ì�̄jk³��­Tno³ÍÎszÏÐÑ²	s
Mathematica
�

FileÒÓÔ��#�Â³�z�
Print... yÕÖ�	s
sz�s#�tq�×I��×Ð�J.o	s


Ø
5.6ÙÚ�̧×I��×

����
Printer �Û,³Ü��­#.�
	Ý�Printer �sÞß³�z�.�àá�âã�Ðä.o­�zåæ5³��­�zÏyçè�­#.�
~�~ä.o­���éq�n�×ê���àá�âã�yÆÚëÆ�­ä�­#.�
�Printer �sÞì��File... �ß��.�àáÐ~�~ä.o­�zåæ�ní�o~ÆÚëÆ�­îïTä.o­���åæ³�­¿ð	s
K³lpr�½�­�zñò³ó#�éq³ÙÚ�ã���yôõ�	��q


5ö̧ì¶æáûØÙÿ÷̧»̧ø¶;øåæçèØùúäåûüºáæçýæ7üýáû�
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Ø
5.7ÙÚ�̧×I��×&ÙÚ�ãÛ,�þBÐ
ÿ
í

21��������oílpr�ñ³��y�	6�­-Pcspr01�½ðÓ�­ÙÚ�ã�E,y�	s
��þ
���ÙÚ�ãyE,sz�ðMT187�
��A.1.4
y���­#.�
ì���éq³�ð̄n�

OK yÆÚëÆ�	s
�ín¢soíÙÚ�ãMnjkÐÍÎ.o­¢z���q
�����o�T��ÍÎ.o­�	�	sÐ��
��ëÆ�TE,�̄þB��yÍÎszÏ~Ñ²	s
InwOut
�����ñ�³�

] ���éq������Ð�z�/�	s
ÍÎ�̄�þB�ñ��yÆÚëÆsz�����¢��̄þBÐÕÖ.ōÏ³�Ã	s


Ø
5.8
ÕÖ.ōÄÅ�&ÄÅ��ñ����³Ü�Ð

Mathematica
�

FileÒÓÔ
�Print Selection...
yÕÖsoí��5.6
Ð J.o	s���!"�#$�̄ÍÎ�%&³�̄Ð�­'Ì�­#.�
îïT���T(¢ÕÖ�̄þB&ì�ÿ�TÄÅ�Ð��ÐÍÎ.oz�/�	s


5.5
)*+,-./0+1
���2ÔÒ��T3�~M¢Mathematica
³4o­5éq6��q7y(8³½Mo­�	s
�s

Mn��9U�Mathematica
�Ù:ÄÅ;y½�q��q7w�<=³<>w?@�rAq��q7T�

Mathematica
yÌ�̄B7�êCI
��×��Å;�½�̄Mathematica

��q��M�BÐ�Ã	sMn6��oy�D³EFyÈÉ­#.�
	̄�X×I��×GH�XI�­�z7��³JK�%L�sÐ��
��ëÆ×I��×³�z�
Help ��qÒÓÔ
��t����My JszÏ~Ñ²	s
N³mathbook�����05O5�t��ÓÔP�Ð J.o	s

6 C2QRSTUVìWXãY̧ÿû�
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Z
6[GNUPLOT

6.1\]
GNUPLOT
T(̂4�'Ì³é�­t_«
ãwt��t�ÄÅ�yÌz��Ð�ðzÙ:ÄÅ;�s
GNUPLOT
T̀�~ab³(c�rI�ð	s


GNUPLOT
�de��fTg���­~ÄÅ�yÑpsz̄É³XI�ðzÙÚ�ã���Ñphi�jkÐlm³n������q
	̄�GNUPLOT
T�������oÔ
ãpêC;�ì�qð�16rë���.�st���~�~��eð�UNIX
�p��~uvéq³rIsz��Ð�ð	s
w¢r�o­�zx��oí�GNUPLOT
ÐqÌyz�pêC;�({yz�ÙÚ�ã�Úê���³���̄Ðr�­�zxÐ|	o­�z�}~�­é����q1


GNUPLOT
³T������Ç4���́���­ÄÅ�IëÆêyÑpsz�z~�Ã��q�̄��́�yr�­̄�
íLATEX
��½��³����ÄÅ�y�oz��Ð�ð�s�Ñ²ìÐÃTÙ:��Ï³T�í��M~�o��UÐ�t4wÄÅ����̄�½ÐM�Ã%�³�I~M�Ý³�ðz��s�

GNUPLOT
T���yr�̄�KLÄÅ���ÒëpÔw���yr�̄���ÄÅ��������Úª
p��y�¢��Ð�ð�s�̄��ś���
�w ÄÅ�yÌz��¡�ð��¢��ê£
��¤�z¥¦§yr�̄̈©ÄÅ�~®ª³¡Ìo��¢�GNUPLOT

¡«%�~�éÃ���n¬��q��­®�«
ã̄°�éq�<±³²�­��s�
GNUFIT
��qÙ:ÄÅ;¡GNUPLOT
y³́�­�µëCµ�Ä��zy��õ¶z~��s��o¡t·�̧�¹ºsÅÒ
ãyaq�³ »�­¼¶nō«
ã³©��z�z�s�̄����zÐ½¢¾nō¿©³�¬rq��Ð�ð��¢�GNUFIT
ÐÀ5O�o­�z¿©³¡�GNUPLOTyÁq�̄�ð³Â
ÙÓ�ÄÒëÃ
��̧³����Ð ÄÅÆ�Ç�È®Ð��­ð̄É���Ê�ËÀ³Ì�­GNUPLOTÍ����Î�­5­¢�Å�����¡

cc2000
ì�

GNUPLOTÍÏ
ÆêC
p��Ðst�����X�Ñ¬Éq¬Ç��ÍÒÓ�­��ÇÐ�21������³�ÔUltra1
³Õ

GNUPLOT
Ð��­�­�cc2000
�

GNUPLOT
�uÖ³�

­×I�ð�Ç¬É�21������ÐØÙ̄��ð	Ú�¿ÛÙÉÜÝÉÍÎ�­Þ�Å��ß�¿©¡�Ultra1
�à³¥�­ápâ³:Ä́â�­Î��Ç�:Ä́â�̄Éaqã³äå�Ôkterm

×µâæ×�̧�Ìç�åÞ�Å��ÜÆÉ�GH�¡���èïÐ'Ìé¡ê̄�Ç��¬Ùëì��í�î�ÍïÔÜ�Ð�ð�Ç�cc2000Ð
Ultra1
�ð�ñÊ�ò�óâoÔ
ã�ÕGNUPLOTÍÎ�ñ��ô�ñÉ�sandai.questionÓÔ
êõö
ÙÙ÷øùú�å��ÍïÆíé���ûü�

1 GNUPLOT 3.5ýUNIXþVAX/VMSþOS/2þMS-DOSÿPC/AT��þMS-WindowsþMacintosh�������	NEC

PC-9801
�������
���Y�	�������������������� !"#ýþGNUPLOT$%�&#'(

set term)*#+�,-.��	
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6.2 GNUPLOT
/01234

�¡<=ø
GNUPLOTÍÎ�å5��ûü�X�Ñ¬É�	Õ�éüøcc2000

ø:õ5â�åÞ�Å��6Ultra1
�

GNUPLOTÍÎAü�ô�å�Ô7¡89Øë�:¢�;<=÷ü�üÜ�¬>¬ÉÙ�=ßÆÙÉ�ëØ¶Ý�?¬ë�	�ñ÷Ü¬�������ø��å�ßÜø�Ồ¬ø�¶åÕÉ�åÞ�Å��A��@sêÏ
æÍAÆñ=ßÆÙÉBC�Ãâã
ø��åÙ¢�¬�åÕÉ�åÞ�Å��ßÆ¬ÉÜÜøD�å!ÍEÚåÞ�Å��
6.2.1 GNUPLOTF
GH

cc2000
6�ñ¡

Ultra1
;ø:õ5â�ñÊ��ïkterm&�I�å6dÊ¡�	ÕJã
â2
ÍI	�kterm�Êø&ÍAÆÙ�Ü��;�Õü�	�KµâæKÍä�åÞ�Å��ßÜ�îç��Ç2���KµâæKÕ����Î�5ÝLØë�Ç¬É�ß���ø�åA�åÞ�Å��M��KµâæK�

gnuplot
�I�åNÅ��ÜÆ�GNUPLOT
Lqð���Â
OPâõ�QëÃ
���gnuplot>��üO:âO�LRÆ�Ç�Â
OPâõ�QëÃ
��̧øÜ�GNUPLOT
�S�
��â���õT�µëUêÍVWÇÔ�Ñ�jk�XÓLY¬Æå��Ç�Terminal type set to ’x11’
� ÄÅÆå�Ô�L�Ñ�jk�Ç�ZL�ßüÙ�å�ÙÚÆ[�quit�I�åGNUPLOTÍ\]��GNUPLOT
�̂7I�XÓÍ�_̀U�ÙÚÆ[Ùë�:¢3�ab�cüø�dñÉ�efGNUPLOTÍÁq�åÞ�Å��

6.2.2gh
ijklmnop
ü�ÞÁq�dñÉ�GNUPLOT
�O:âO�

gnuplot>
øq�å��cüø�W�å5åÞ�Å��e�r�s�r¡tuÅÆ�Ç¬É�bv�åÎ�̄ÚåÞwÅ���ñ�·�̧�xyø¡sxy( )ÍÎ��Ç�

plot sin(x)/x

z
6.1
�cüø�KµâæKLä�åõT{L�¬Æñ��ûü�ÜÆ¡y = sinx/x

�õT{�Ç�|}¡
x
§6~§;���¡−10
¬É

10
��øÙ�å��Ç�y§6�§;���¡aqãø�»ÅÆ�Ç�Ü���¡x = 0
�¡

1
��xL0¬É�ÆÔø�ñL�å�q�ÙLÉsÅÞÙ�å�d�Ç���¬ÆñõT{�ß�Ö�L>¬ë�Ç��Ü�M��KµâæK¡��å��ø�vÙ��ÞwÅ��Õ���ø�vå��ü��GNUPLOTÍÁq�Ù�Ç��õT{L�ÚÙÞÙë�Ç�GNUPLOT
ø��óáâæÍ¼¶Ôñ}ø�áK�����â��O�âO�gnuplot>LVå�ÔGNUPLOT
�KµâæKÍ�¢�ÞwÅ��

x
§���Í��ÇÔø¡�set xrange [-20:20]
��ücüø��Í¼¶�ÇL���set�wÚI�å�åÞwÅ��ÜÆ�¡���Ù���GNUPLOT
¡gL�ëÙ�¬Í ¶åÞÆ�Ç�ØÉñ}å

set xrange
�I¡���¢¡[L�ëÙ�� ¶åÞÆÔ��ûü�:��Ü£Í>¤�¥¦¶å�

set xrange [-20,20]
�I�å�åÞwÅ��¥¦�LÝ§¢�̈©ÅÆ�Ç���¡��¢Üßª��óáâæÍ�W�åÞwÅ��GNUPLOT
LgÕ«�åÜÙÚÆ[¬­�Ç�¶=õT{L�>ÉÙ�=· · ·®�~�åNÅ����Í�¶å��ñõT{¡�ÕÙÞ̄ÔÜ�L�d�Ç�

2°( þ�&±�².UNIX
 ³&́µ#"µ+þGNUPLOT

¶·$��²̧
¹º»¼-�$mkdir��½#cd�¾¿$�À¹º»¼-�ÿÁ»�-¹º»¼-��)��¿)$ÂÃ̧&Ä�	

3Å�ÆÇ¹º»¼-� .gnuplot)"È����.±µ+¾µ$ÉÊ&þGNUTERM)"ÈËÌÍÎ.ÏÐ°µ#"µ+¿µ$ÑÒÓ�	
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Ô
6.1 y = sinx/x
�õT{

x
§���Lü�Þ��ÅÆñ¬÷ü¬¡�show xrange

�I�åÐÆ[>¬ë�Ç�setóáâæø¡�£�£Ù�J<ÕÖ�âLØë��£�£ÙXÓÍ��ÇÔ�øÎ��Ç�ÜÆ¡×ÕØÙøÎÚÅÆÔ���Ç�Û7�showóáâæ¡�£�£ÙXÓÜÝÍ�ÞÔ�øÎ��Ç��¡�ßà���ÍÕüÛ¢õT{ø�å���ûü�replot�I¡wÚ�Ç�Ü���¡Ûá×âõT{ø�ñ��ÍÕüÛ¢õT{øÇÔ��ãÇäå}årepãÕw�æûüçãÇäx§è��L�éøÙ�ñèLêëãdìÇ�ä
6.2.3íîï
ðmñïòó

ÜÜãôõöècüÙ÷øÞÅLëùèñ}øGNUPLOT
Lú�åûÔóáâæT5âüýþÿ�ûüÕèÍ���å�dì�ûüäÜÆ¡�5OÍ�øÇÔþÿãÇLôtcsh
Ö_öÐVMSÍ�ÎûÙÉ����èÕèãÇäì�↑�ÕÍI�å�åÞwÅûäàø�W�ñóáâæL�fVÅÆñèL>¬ëìÇ�äÕüÛ¢I¡	ßèàèóáâæøôÅÉøÕüÛ¢I¡	àèàèóáâæø�>ëìÇä↓�Õ¡
²dè�dÍ�ìÇäàø�W�ñset xrange . . .Í�fD�ô←�Õô→�Õ	delete�ÕÍÎ�å��Í−50¬É

50
øYd��å�ì�ûüädelete�Õ¡
�ø²¬�å��åûÞ�Ü	øbv�åÞwÅûäYd��ñÉôßÆÍGNUPLOT
øM�ûóáâæ	�å¼¶Ôñ}øJ�Õâ�ÕÍ��ìÇäßèÊ

replot
ãìñõT{Í�ûå�åÞwÅûä

6.2.4�ï���F��

set
��èuè�J<ÕÖ�âÍÛ¡ð�å�ì�ûüäÅd�÷�¬ÆñõT{¡Ýû�	���Þ�¬ÆåûÔã�ûü=ÜÆ�ô·è�ÍBCÇÔ è�L®ÙÇ!ÔèãÇäshow samples

	Iå[ô"ÉÞôsampling rate is 100,100
	#ÄÅÆÔã�ûüäÜÆ�ôx§7²ø100
 �¬BC�åûÙ

ûÜ	Í#�ìÇä6àè7è100
ãÇäÊè7è100
���$%�åÞwÅûä;

ã�ôBCÇÔ è�Í200
øÇÔñ}øôset samples 200
	I�åÞwÅûäßÆ¬Éìñôreplot	Ð�åÞwÅûä�¢���	ì�øÙ�ñ	ôûìÇä
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6.2.5&'()(*+õT{Í,-ÇÔ7.�Ö�/0øc�åû£û£�>�ådìÇäÜÜã�ô
PostScript
�	ûü1

2è{35öøÛ4VW�å5ÉßÆÍOJâ�ø6�å,-ÇÔ	ûü7.ÍË?�ì�ûüäì�ôGNUPLOT
ã|}åîÔõT{ãÇ5ÉßÆø7Å>�û�5�öÍ�Æñ7LûûãÇ�ä¡ûãø89ë:è�d5ñÕÝû�	�;ì�ûü5ä<ècüø�W�åÞw=ûä

set title "Kinsan TOYAMA won the first output from GNUPLOT. Here it is!"

set grid

replot

�5�ö�>?öU@Õ�"ã��ìAä�5�öèBC�DdÙcüøYûåÞw=ûä�5�ö�ëèõT{L�Úì�ñ�ä89ë�E�Ü. . . grid . . .
øÙ�ñã�ûüä<øôõT{FPostScript
{35öøVW�ìAä<ècüø�W�åÞw=ûä

set term postscript

set output "graph1.ps"

replot

set output

set term x11

×|èGHãôVW12	VWßè{35öIF̈J�ôKH8èreplotãLMøVW�åûìAäNèGH�ôVWßFOø6¡ìëP÷ø;D�ôVW12FxQRøS>:��åûìAäÝû�	÷øÙcüãALô{35öITU�se te pos
	ûücüøå}åVëW�åÞXìA�ô¥¦;åVóáâæT5âüýèþÿãYZø�:ìA5[wûæûüçãAä<�ôûcûc,-ãAäÛá\}øäÚå�ûñK]âæKFáK�è���âã�̂ãÞw=ûä

cc2000(81)%
ècüÙÖ_ö_O�âO�LVåû̀K]âæKãAälsóáâæãgraph1.ps	ûü{35öLØ̀Ü	Fêë�åÞw=ûäls	I¡wÚãA�äã�ôÜèK]âæKã

lpr -Pcspr01 graph1.ps

	I�åô6cspr01�21abcd eøf̀OJâ�äg�ü	ôüOJâ�øhdi;̀j	@;fkñèîlLOJm�5[VåǹèFo�pnw=û4ä
set output
óqmrã{35öIè5>ëø

UNIX
è
s5O�	ûüVèF̈J�pôGNUPLOTèB5[�t,-Àj	VãdìAä

set term postscript

set output "| lpr -Pcspr01"

replot

set output

set term x11

jèuS�
replot
	I�ñvwãõT{LOJm�ø6[XìAägraph1.psècükPostScript

{3
5ö�î[Xì:̂ä

4 lprxy�z
-P)����{
|ý}~�"	
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6.2.6�ïmñïî����

GNUPLOT
��îP÷�ãqP��öF��j	LãdìAä6ñw�ôGNUFIT

L���ìXpûp
V{]̀/]mõø�À�8��ìXpûì:̂ä;<�ôjè�mT5mqP���ègû7F���ì���ä,-��qP���F����ô�mT�mqP���F����À�.�¡ûp�6.5�ã���ìAä

GNUPLOT
èO�mO�

gnuplot>
�q�p

help
	��p �è�m¡�mq¢���£V̀èF

êë�pnw=ûäHelp topics available:
è¤�ôcopyright	5introduction	û��<�̄j̀	èãd̀�8è¥��V#¦=Xpû̀ã���äjèBè

expressions
	û��8F̄̀�}�

Help topic:
	û�§�m§��q�p

expressions	��p�pnw=ûäexpr	û�c��\}è̈©r5wªãV«¬­ãAäjXãôGNUPLOT
è2

�¡ûpè��£®ìAä����èBCìã��̄°�f�ì±̂ä=[�	k£}̀wªã²³ãAä=[�ôSubtopic of expressions:
�q�p

functions
	�¡	��è��£®ìAä?	�¡	�8¥��Fe#¦=±̀j	£ãd̀	û�j	V́;p�ûpnw=ûä�8IF�X��¥�Õm�Õè��pµ¶¡·ȩ̀¹��º�ìAä¥�Õm�ÕF̈¢5��p§

�m§�F
gnuplot>
�º�pnw=ûä<�ôhelp sin
	��p�pnw=ûäûdk�sin��è��£®�ã���äì�ôhelp functions	»�p�pnw=ûä¼jèuS×Nèsìã̄°ãAäfunctionã�uè�8�k�ìAä½jXãô�m¡�mq¢���ègû�£¾5�ì���äk�ôhelpè5¾��hãVwûæ��çãAä�m¡�mq¢���� �ãA£ôjX£¿���pÀ�[ôÁ�èÂ]mrÂFg�p�ÃÀ	
û5�V�qÕ�ãAäuèÂ]mrÂãV�Û¡èGNUPLOT

FÄÅ�pôÆ���m¡�mq¢���F#¦�k£[V�Û�ã�ÃÀèãAä\}�Çû�Â]mrÂ£ÖÈ�_§�m§�F#¦ÀwªãÉ̂ãûìA£ôÊj�kterm&	��pV�Û¡Â]mrÂF��ôÊjãGNUPLOT
F

ÄÅÀè£Ëûã���äÌ�nÄÅ��GNUPLOT
ã�m¡�mq¢���F#¦�ô�g�pû�̀ãjèNè�ÃFÍªpnw=ûä

6.3 GNUPLOTÎ
ÏÐÑÒÓ

Ô��	ÕXì���ä¼;ÖÕXÔ§ûkûÖæ§fÕX�	û�j	��pnw=ûä½GNUPLOTFÛ¢×Ø�pÛÙ���û...

6.3.1ÚÛÜÝÞ
ã�

GNUPLOT
F×Ø�ì���äãVôÔ��	o��ß�ìãH���Ã�GNUPLOT

F×
Ø��[̈Và[kûèã���5Öûû;ôÔ§̂	àA�.£f�ìAä
save "gplot1.plt"
	��pnw=ûägplot1.plt	û�I·è{3��£ãÀpôjèB�áâè

GNUPLOT
èÜÝ£ãä=XìAäjèåè{3��FGNUPLOT

èqæ�{3��	ûûìAäjXãV�ôû¡GNUPLOT
F×Ø�pVçûæ��çãAä�è�çûæ��ç5é�5�ô<�GNUPLOTFÄÅ��[×|��Þp�̀j	��ìAä

GNUPLOT
F×ØÀ�}�

quit
	��pnç=ûäexitãVêæëìãAäControl-D
¼ím��Õ

�_�ÕF��k£[DF�A½ãV×ØãÀìAä×Ø��[ôîè�}�lsíqmrãgplot1.plt{3��£Ô§̂	f̀j	Fêë�pnç=ûäïè
GNUPLOT
V×Ø�ôÂ]mrÂV�ðñæp�ò�Â��pû�çûp²³ãAä
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6.3.2 GNUPLOT
Üóô
õ�n�Ù�ì��5Öã�ôö÷cc2000
��ò�m�pøùF5�úªì���äcc2000
��ò�

m��[ôlsíqmrã·����qæ�{3��gplot1.plt£f̀èFêë�pnç=ûäV�kªXµôû]̧æ�¥£¦�èã���5[ô·�ü�û]̧æ�¥�ý̀̄°£f�ìAäþ̧m�û]æ̧�¥¼�Ãû]̧æ�¥½�
gplot1.plt
£f̀èFêë��[ô·	êæÿ��pGNUPLOT
F

ÄÅ�pnç=ûä�m¡�m��§V̄�ûk[ôÂ]mrÂFV�Û¡ÇûpôÊÔ[ãVGNUPLOT
FÄÅAXµ

�ûã���ä
ã�ôGNUPLOT
è§�m§����p

load "gplot1.plt"

	��pnç=ûä×N��û�ò¡{£öá�ì���ä���ô
set xrange [-25:25]; replot

	��p�ì���ä
set nogrid; replot

	û�èV»�p�pnç=ûä·è�ÃF�ÍãÀpû̀è£¾5̀ã���Ö
ûì

set
íqmr	

replot
íqmrFÛH��ûp�ìûì��£ôjX�¡ûpè���ìçã��äL�ô��í�m;ã�	�pÁ
èíqmrFÛH��ûpV�ûèãAä��
è���ô�Þ[X�íqmr��5[��LH=XìAäset nogrid
�

set grid
è
è�ÀFÀíqmrãAä¼»�p�Xµ¾5�ìA��Ö½

6.4
�������������

 J»!"²#$û%&FGNUPLOT'ò¡(�À�)*û%&F+4(3���,-p5[ÊXF
GNUPLOT
�cd=±.A/j$(3��Fû%&(3��011.A/û%&(3��)
2F�ç�3�çª$/456(3��'A/ím7�%&'89cd:�²#F

GNUPLOT'ò¡(�Àj0V'À.A/j$uS)89cdFH�§;ò¡0)²#F
20:p�Ô®:pû%&(3��F�̀j0£'ÀXµ�1$'A/

6.4.1<=>
?@AÜBCDE

x
$20

y
$2$�£Á
�̂çû%&5[�F�ò¡(FGHI011.A/J��)û%&K0L÷.A/û%&(M���)*¶û%&Kf��+�$x0y$2Fj$��¶H�NO'Pªp�3.A/<$û%&)11Q$û%&KR[kFp1.A/

0.0 0.0

0.9 1.8

1.8 11.9

2.7 55.3

3.6 108.7

4.5 96.3

5.4 50.0
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6.3 8.2

7.2 2.6

8.1 1.1

9.0 0.5

jXFÊ$..
Mule
$��kS456Tû]&FgFp�Ô��*(M���UV:pnçW1/

GNUPLOT
0)X$Â]mrÂ'�ÃYXµ�1':��/(M��I)test1.dat0ZªpnçW1/û%&F�Ô��0À�*[\]̂_̀�-�
20
2$a$NO)bè�cdpR.1.±e£*Nf]cd̀0ò¡(�:�0À�Ê$ðP]g'hijk0£'Àili�.Y$'më:plçW1/(M���UV:�n*GNUPLOT'

plot "test1.dat"

0�FplçW1/q%æçª$ò¡(£oª.:��/p�*
set data style linespoints

0�FqRnreplot'oÀirY0*s%æ$a�g£cF�':��/set data style
$t�Íª

ù¡v%&�)wR�x*lines»points»boxesié£y�.Y/kdn]û%&z5&��011.Y/
plot "test1.dat" with lines
01����*plotís{|$}�û%&z5&��]�-̀k0x

'À.Y/with£̄°'Y/k$~�*��:�û%&z5&��)�t$plotís{|���]�_¾̀ª')il*Ê$~��$�#:R�Ô.±e/

6.4.2��@
�@��Ü<=>BCDE
p$û%&) ���]��:*x*y$ �2*y$¤�*y$��]cd�x$0�FqlçW1/Jû%&K�h1q�Q$
2£cFq1.Y£*+��0¢��)·0ê�'Y/

0.0 0.0 0.0 3.0

0.9 1.8 0.0 5.8

1.8 11.9 6.9 16.9

2.7 55.3 48.3 62.3

3.6 108.7 100.7 116.7

4.5 96.3 88.3 104.3

5.4 50.0 44.0 56.0

6.3 8.2 3.2 13.2

7.2 2.6 0.0 6.6

8.1 1.1 0.0 4.1

9.0 0.5 0.0 3.5

test1.dat
]

Mule'Ç1q�À�:�t*ê��·'UV:qlçW1/
GNUPLOT'plot "test1.dat"
0Ydµ·0ê�ò¡(�i�*û%&$3��04��)�¾d.±e/3*4��x���-�

plot "test1.dat" with errorbars

0�FqlçW1/T¡%�%¼��$��]¦Y��½£ò¡(�oÀ .d�':��/errorbarsxû%&z5&�¡$¢a'Y/
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6.4.3£Ü¤¥¦§
:̈6¥©æxª«:qrÀ.:¬­/
set data style points

plot "test1.dat" using 1:4

0�Fq�qlçW1/using$t$1:4)û%&(M®¡$}$1��]x*4��]y0:q̄°®Y�­��¦:q1.Y/oRd±ò¡(]²±çª'Ê$k0£¾R̀':¬­Ö¾Rniªdµ*
... 1:3
»

... 1:2
x»Fq�qlçW1/p�*

plot "test1.dat", "test1.dat" using 1:3, "test1.dat" using 1:4

0�Fq�qlçW1/plotís{|')í{s,'�	FqÁ
$ò¡(]olk0£'À̀$'Y/±ç:*x³0y³)́µ'Y/h¶$�­�
·$ò¡(]1F:¬�cd̀k0x'À.Y/
plot "test1.dat" with errorbars, 112 * exp(-( (x - 4)/1.5)**2)


·}$̧¹)ºð»̧¹]�1.Y5/

¼
6.2
û%&0
·$ò¡(]+½¾ol

Á
$ò¡(]1F:¬¾ol~�)x$��¾më:qlçW1/x³$��£�F±�­¾ini10À)*set xrange
ís{|]�Fq�dµ�1':¬­/
³$�¿°]À�
�¿°Á¾Ỳk0x'À.Y/

set logscale y

set yrange [0.1:200]

replot

0»Fq�qlçW1/�³$�¿°£Â¾Fq1.Y�/�
�¿°')*0�°«À1��]��:iªdµini1k0¾më:qlçW1/�
�¿')100
0

10*10
0

1*100.1)ºðaÃÄê�'YRn*�³$0$ÅÆ)Ç�¾ÈÉ¾ỳ$'Y/
')*
5 expÊËÌÍÌÎÏÐÑÒÓÔ**ÊÕÖ×ÒØÙÚÛ
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set nologscale

set autoscale y

0ÜFqÝ¾Þ:qr1qlçW1/set autoscale y
)*set yrange
ís{|$�#]̄°ß:.Y/

6.4.4àáDâáã
ä

cc2000
$

GNUPLOT
¾)

GNUFIT
Äå� .dq1q*(æ©Sæ{ò]f­k0Ä'ç.Y/

GNUFIT
)èéi89ê]�Fq1̀$'*ynõ̀~�¾ë:1ì_Äínd̀0îï:q)1ð.ñe

6/.±*ò$�­i
·'xëó¾ôõ'ç̀01­öð¾)fR÷*ø#]²q­.l1F±Rò­R]ùú©ûỲüýÄy°.Y/
·Äþÿu�v%&¾�:qg�$~�)��­.l1l�­
'YÄ*�g�$~�)��ik0Ä�1�­'Y/
')	¬F0
:q�.:¬­/p$�%&)*�g$É�·

y = ax+ b

¾
­)÷$�h$�*x0y] �:qí±x$0�Fql�W1/a0b)ỳ�
'Y/
1.6 4.8

1.0 3.8

1.8 4.8

2.9 6.7

0.2 2.8

0.5 3.3

0.5 3.1

2.5 6.3

3.3 7.6

3.4 7.6

2.2 5.7

2.4 6.2

kd]
test2.dat
01­��$(M®¡¾cdq*plot "test2.dat"'��(]o1q�ql�W1/�%&K)�1±1+�g�¾�e'1.Y�/k$ ��%&Rn*��$u�v%&a0b]��:.Y/.÷*Ý$·]+�'L��ñ̀�­¾Ỳ±-¾*

f(x) = a * x + b

0Ü	.Y/kd'f01­��$�
]�±¾��:q��:±k0¾i°.Y/k$�­ix$]À�%�%���
Á011.Y/show functions
0Üh0*�%�%���
$�56]²̀k0Ä'ç.Y/p¾*��(]À�'²qÁa0b$�l� !i��2]"-*a0b¾#c:qrç.Y/a)1�$*b)2�$01F±0k%':¬­Rn*

a = 1

b = 2

6 GNUFITÊ&'(×)*+,*-./0ÐÛ12Ê3456789:;<=>2?Ï@AB<CÒDE/FGHIÏÛ
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0Ü	.Y/J:q*·0�%&]��('KLỲ±-¾

plot f(x), "test2.dat"

0MFq�ql�W1/�1NeO1.YP_/t)Q{7R%&'�öñqM°.:¬­/p$�­¾ÜFql�W1/
fit f(x) "test2.dat" via a,b

GNUFIT
)*f(x)0�%&0$O1ÄSx»Wlì�­iu�v%&]T:q89]U°V:.Y/J$W}XYÄZ[Wd±t¾S\$ø#Ä�qç.Y/kei]�'Y/

Final set of parameters 68.3% confidence interval

======================= ==========================

a = 1.53444 - 0.0382937

b = 2.37349 - 0.0820193

correlation matrix of the fit parameters:

a b

a 1.000 -0.868

b -0.868 1.000

a = 1.53444, b = 2.37349
01­ø#Ä�.:±/confidence interval
01­$)À̂_̀aÁ01Fq*��2Äòdjn1$ab�W]�Fq1̀R01­1­k0]ynö:.Y/Y3q$�%&K]+c

$�g¾dñ̀k0)'çi1$'*��¾)ỳ�$$abefÄg­01­k0)röR°'YP/
correlation matrix
¾h1q)h8$õi]jk:qxn­üýÄy°.YÄ*lµ)Çm:qx�1':¬­7/
k$no'a0b$2)��2¾ÂöFq1.Y/show veriables

0Üqp*aMb$�­iÀÂqÁ0J$2$�56]²̀k0Ä'ç̀':¬­/yi±$ÿni1Âqx�ql̀Rxÿd.ñeÄ*Jd)Çm:ql�W1/St¾*��2¾rs1±q·0�%&]��(¾:qiÄ-ql�W1/�¾
+$MFq1.YRn*replot0Üh�ð'tu'Y/vwiø#Äínd±n*saveQs{|'GNUPLOT

$xy]bzi��$(M®¡¾UV:qÆl
$Ä�1':¬­/t'J­MFqUV:±x$$}Rn�_̀x$]{e'*|}iò$ôõ¾~Y$
'Y/

6.4.5��
BCä���

GNUPLOT�����
�P'�̀�;���'��(]��:±1~�¾*o�ôõ]GNUPLOT

¾�ñ̀�­¾Ydp�
aÄ�ð.Y/��(æ©û5$Z[M|}$ôõ)�wỲ��M��{&¾�FqOFqç.YÄ*
GNUPLOT
)J$O1x�,:qld.YRnyi±$�;���)

GNUPLOT
Ä��Ỳk0$'ç̀±1�e�l$�Æ¾��'ç̀k0¾i°.Y/

7���ÙÒ����Êfit.logÎÏÐ��Ò,� ¡)¢£¤Î¥?¦§2>IÛ
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ë¾
:q©.:¬­/ªlèéi«]�1.Y$'*UNIX
MQ{u®�$ÿ¬)üý')y°.ñe/­®·

xi+1 = −0.97 ∗ xi + yi − 5 + 5/(1 + x 2
i )

yi+1 = −0.995 ∗ xi

0̄î°±
x1 = 1, y1 = 0'".̀x0y$2$å©$²�]��(¾:q©.:¬­/³-¾x = 1*

y = 0
01­xyRn��:qk$·'p$2]89:.Y/́�89]pµ¾U°V:qínd̀x0

y
$�]��(¾Ỳ$'Y/10000
~wòU°V:.Y/lµ)FORTRAN
iò$�;��¶{�·

]̧�Fq89Ỳ$':¬­Ä*kk')*AWK
01­$]�Fq©.:¬­/kd)C·̧¾¹q1.Y/

BEGIN{ x = 1; y = 0; i = 10000;

while( i-- > 0 )

{ print x, y;

nextx = -0.97 * x + y - 5 + 5 / (1 + x * x);

y = -0.995 * x;

x = nextx;

}

}

S456T�æ&'kd]J$..Ü	 e'test3.awk01­��$(M®¡¾UV:ql�W1/̧¹$º»0*Q{sM¼¶Q;{01F±̀½°¾¿¾mÀ:ql�W1/Á1ÂÃÄèÃYPÅ
test3.awk
ÄÃç±nÆUNIX
Â�Ç{�È¾ÉÊq

gawk -f test3.awk >test3.dat

ËÜÌql�WÍÎkdÃAWK
�Ç���ÄÏ°

test3.dat
ËÍ­ÐM®¡¾ÑÒøÓÄUVWdÔ

Y
8ÎÕ°ÂiÍÂÖieËMnÃÆ�Ç���¾aOÍÄiðdp×xZ[Wd÷¾�ØÄ\ÙÊÔYÎÚÂ±Û¾

test3.dat
ÂÜÝ]²q©ql�WÍÎ

head test3.dat

Ã³ÛÂqfÄZ[WdÔYÎxÊ
FORTRANÞPascal
]�­inÆß6.3
Mß

6.4
Â�­i�Ç���]àðp�ÍÃÊ¬­Î

f77 test3.for
iòËÊqQ{u®¡Ê±tÆa.out >test3.dat
ÃefÊÔY9ÎÃÖÆGNUPLOT

Ã��Ð¾Êq©ÔÊ¬­ÎGNUPLOT
Â�Ç{�È¾ÉÊq

set data style dots

plot "test3.dat"

ËÜÌql�WÍÎdotsËÍ­�áâãâ®¡ÖÆ�áâä]»åÍäÃ�Ç©Èæ̀xÂÃæÄÆ»åY¶±n
points
]�Ìql�åÍÎSt¾�¾çèÊ±�­¾Êq|}ÊÔÊ¬­Î×Þéêëiâ®È¡]cd̀Âx�ÍÃÊ¬­Î

8 >test3.datÊÔìí.îïÒðñòóôõ/ö÷ÓÊøù)¢£¤test3.dat<úÖûüýÐ<Ëþ¥?Ï@Û
9 cc2000
ÓÊÔFORTRANÊf77ÿ�-�ÔPascalÊpcÿ�-�Óÿ-�£¤ÓÖ@Û�<Ë�/¥øÏABÔ�0)¢£¤Êa.outÎÏÐ��<ø@Û
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REAL x, y, nextx

INTEGER i

x = 1

y = 0

DO i = 1, 10000

WRITE(*,*) x, y

nextx = -0.97 * x + y - 5 + 5 / (1 + x * x)

y = -0.995 * x

x = nextx

END DO

STOP

END

¼
6.3 FORTRAN
�Ç���Â«

program test3(input, output);

var

x, y, nextx : real;

i : integer;

begin

x := 1; y := 0;

for i := 1 to 10000 do

begin

writeln(x:8:2, y:8:2);

nextx := -0.97 * x + y - 5 + 5 / (1 + x * x);

y := -0.995 * x;

x := nextx;

end

end.

¼
6.4 Pascal
�Ç���Â«
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6.5
����	
��
�

kkÃÖÆcc��Þn��í�kËÂÃç�GNUPLOT
Âs�R�¡iòÂ��¾hÍqçèÊÔæÎ

6.5.1����������
|}Ê±s�R�¡ÄwÊÍ~�ÖÆcc��¾y�pÂÐ�®¡�� ÂË!%¾Q"áÊqrÍqtÃ|}Êq#�åÍÎM°Þ±¾$ÍqÖUNIX%®|ÂLATEX

Â&�'(æ�ÞÆ)½*+,¾MÌqx-Ìq#�åÍÎ

�æ.ûÈ�Ð�®¡�
/NF/local/general/lib/gnuplot/ gnuplot-3.5.tex

gnuplot-3.2j.tex

gpcard.tex

tutorial.dvi

gnuplot-3.2j.tex
Ö/{�®{s�R�¡Â0ç1ÃæÎcc2000
ÃÖ

jlatex
Q2{|��Ì3Q

45®¡ÊÔæÎQ45®¡¾ÖǼ��æ.ûÈ�¾6�toc entr.sty
Ë

titlepage.tex
ÄüýÃæÎ

gnuplot-3.5.tex
Ö7̧8ÃæÎ!9-ÂÜÝÖ/4�®42�R�:Ë́;ÃæÄÆº<�µÊ3=>!ËÄÃç�äÄOÍÔæÎ

gpcard.tex
Ö�Ð�.4ã?á@A7̧BÃÆýCD#ÔËÛ36�ÂÃE¾F	ÔæÎ!9ÖplainTEX

w
ÃÆcc2000
ÃÖ

tex
Q24@ÃQ45G:ÃçÔæÎ!ÂÐ�G:Â³ÛÂHI¾6�\columnsperpage=2ËÍIJÂqK�

2
ÃÖ*#

1
¾LÊ3Þ-TEX
¾Þð3|}Ê3#�åÍÎ2ÂÔÔ�ËÆwMÞ-Ö©�æNJ9Ä6OÔæÎPÃQORöñ3STQ"áæ9pÆOÌU*�Ð�.4ã?á@V*�ÃÊWIÎ

GNUPLOT
VÖ

GnuTEX
ËÍI�Ç���Xå©YÔ93Í3ÆJÂZ[�\Ì3LATEX

Â]àÂ̂
V

GNUPLOT
Ã_Í̀��Ð�a9�!ËXÃçÔæÎGnuTEX
ÂbcÖÆ��Ð̂ÂâGÈ:MdeO�f:*òÂ]KVc]̂Ë́;#

TEX
ÂÐg4ÈX\ö9�!ËÃÆLATEX
Â¾ê�\Ì3qhMi

�jk]KÆ¾¿*ò�a9�!ËXÃçÔæÎtutorial.dviÖÆGnuTEX
Â\Íl�e«�̀#åm

\Ì3nçÊ3ÍÔæÎ!9ÖQ45G:o©ÂTEX
Ð�G:ÃæÞ-ÆJÂÔÔjdvi2psËlprQ24@�\Ì3|}ÃçÔæ10Î*NÆGNUFIT

Â\Íl�ÄèVçèỀÐ�G:ṕ;�æ.ûÈ�VaÌ3ÍÔæÎq�ÖÆ
gnufit.doc
ÃæÎ!9ÖÆMule
*òÃZ[Ê3=>!ËXÃçÔæÊÆL�lprQ24@Ã��4âVrÌ3|}æ�!ËXÃçÔæÎ

6.5.2stuvtw�x�yz{|��
/4�G4}:�Xz~7̧ÃpÞÔö*ÍlMÆUNIX

ÂQ24@V�93Í*ÍlÖ!!Ö=©�
pÊ3#�åÍÎüýV*Ì3Þ-=Ûp�ÍÃÊWIÎ��Â2�R�:»ÂaÌ3Í���.ûÈ�Vgnuplot.gihËÍIÐ�G:Ëgnuplot.gih.jËÍIÐ�G:XaÌ3ÍÔæÎ��Ö7̧Â/4�G42�R�:Â�ºV*Ì3Í��Ð�G:ÃæÎÊ
ÞÊÆ�Â�IVÊ3P���º�Væ9p/4�G42�R�:Ö0çV*OÔæÎ
10 TEX�DVI
)¢£¤�

.dvi
8�ù)¢£¤���xdviÿ�-��Xö÷<�þ��@���ø��ø��:�2�<�þ�������ø�����¥�� ¡¢¤�£¤¥¦¥?§̈?�ý��
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©Í3Í�ª�4@ªÃ�ØÊÔÊWIÎÔ÷cdË«Ì3� Â¬á���.ûÈ�V­Ì3#�åÍÎ!!V6�.cshrcËÍIÐ�G:A®ÊÐ�G:*ÂÃ̄°Ö±X²Þ*ÍB�³́ÊÔæXÆIÔ#ÍÞ*ÞÌ̀-æµ¶V·̧��IV¹º��OÔæÎ
cp .cshrc cshrc.gplot

!9ÃÆcshrc.gplotËÍIÐ�G:V.cshrcÂ¹ºXÃ»ÔæÎ/4�G4}:�Â0ç®XpÊIÔ#ÍÞ*¼9pÆPÃ

cp cshrc.gplot .cshrc

Ë«3p¶V·̧ÔæÎ¹ºXÃ»̀-
Mule
*½Â¾¿ãÈÀ��âÃ

.cshrc
�ÁÍ3#�åÍÎ̀ËÂpÆ

mule .cshrc

ÃtuÃæÎ.cshrcÂÍ	pmÃÂJÂ�VÄJÅÆÊ3

setenv GNUHELP ’/NF/local/Solaris2J/lib/gnuplot/gnuplot.gih.j’

ËàÍ3#�åÍÎûgá¾ájÇ42áûÖÈlËpj4É:ÊgáÈ’ÃæÎJÂSPVÖËÌÍJ�a93#ÎåÍÎà¼̀-ÏÐÊ3ÀÑ�â�ÒÙÊ3#ÎåÍÎÚẦÛVÆcat .cshrc
ËÓÌ3

.cshrc
�ÔÕÊÆÖPÂJ�×#Ø3#ÎåÍÎIÔ#ÍÌ̀Þ½IÞ�ÙÞÛ�VÖÆÍÌ̀mcc2000Þ-ÇÉ�ªÈỀPÆÚÛcc2000

VÇÉG
4Ê3

GNUPLOT
�ÜÝÊÆhelpËÓÌ3#ÎåÍÎ

6.5.3Þßtàáâãäåtæçèv�

GNUPLOT
ÖéÔÃçèỀ×OpÆpÌËpÌË̀#åmÂZ[�êÌ3ÍÔæÎ6*̀XËëËæ�Z[�ìæ̀ÛVÆÑí4ãÈ.ájÇ4îÐ�G:�ïðÊ3#ÎåÍÎÑí4ãÈ.ájÇ4îÐ�G:ÖÆÑ�.ÊÈñ/NF/local/general/lib/gnuplot/demoVaÌ3ÍÔæÎò óË!ôVõ"áÊ3\Ì3#ÎåÍÎ̀#åmóÐ�G:óÜ½9XËëÞÖöÞOV#Íó÷ÆËO6ÂÌøùóÐ�G:�õ"áÊÔÊWIÎÑí4ãÈ.ájÇ4îÐ�G:�úÛ�ûüÑ�.ÊÈñ�ýÌ3Æþ!Võ"áæ�óX×Í÷ÊWIÎ̀ËÂÿ�j�:��4��V��3�mkdir gplotdemo�Ó�3�ûüÑ�.Ê�ñgplotdemo�ý�3#Îå	
þ9Þ-cd gplotdemo�Ó�3þ!�?.4�Ñ�.Ê�ñV��æ
þI�3Þ-��
�3�

cp /NF/local/general/lib/gnuplot/demo/* .

�Ó3ÿ�æ�3ó��G:X�VaO��
ÖPó"ñ/@.�?.4�Ñ�.Ê�ñ�6-ö���÷�ËÌËë÷�

ls
õ24@÷��G:óñ���Ø3#Î�	
��G:qóÖPX.dem�*�3	�óX�GNUPLOTó2Ê���G:÷�GNUPLOT
óõ24@X����Va�3	��
Mule
*½÷ó�	3�9ÿ��Xö��÷�WI
��]V��Jó !V#X²	3	��
#�þóJó"Oóù �øù#$�%×IV&Õ�%

GNUPLOT
ó'(÷�
!9-ó2Ê���G:�GNUPLOT
ó

load
õ24@�\�3òÝ)J÷»%×IV*�3	��


Ä*ó2Ê��+G:÷̀,�móÉ-�.�/VÔÕ���X��óÉ-�V0O1Â%V�ñ234î
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¿3.4���
5Ê��+G:ó̂Vpause -1�	Iõ54@X�6ô½6ôa�3	3�69÷òÝ)J.Ä7893¿3a:.;*×IV�3	%ó÷�
69<ó5Ê��+G:.)J�%V��?=4�Ñ�=Ê�ñXÑí4��=3jÇ4î�+G:óûüÑ�=Ê�ñV>�3	>¼9ÿ>O�̧m
GNUPLOT
.ÜÝ�%?V

cd
õ54@÷6óÑ�=Ê�ñV­�3N¼ÿ×	÷�WI
GNUPLOT

óõ54@Vp
cd
X6O��X�Ñ�=Ê�ñq.@ü:Êg3�÷A�3&B�>¼9ÿ>O�̧m
GNUPLOT
ó

pwd
õ54@�j�:óõ54@ópwd�C;÷�?=4�Ñ�=Ê�ñ.ÔÕ���
D

6.5��Ñí4��=3jÇ4î�+G:world.dem.¶V�3ý�̀F<EF÷�
GDÑ32�<
GNUPLOT
÷HI�̀D.

tgif
÷RI�̀P�JKLLATEX
÷M	̀6ó]NVOOY���̀
d.P�>	×IVNQ��,Î�	


-1 -1

R
6.5
F<EF
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7.1 tgif[\]̂_\]̀a_
÷»%b
•¾¿��cdecfgchñ-Gic�ñ3-Gichñjicgkceldem�	Ino>Dm._E÷»��Z7.4p÷�����Z
• XBMcXPMcEPS
mhóDm.�+qr�<s�Yt6�X÷»��ZFile Menu(

D
7.4)
óõ5iu.\	��Z

•JKLa:Xv[÷�ZX window
ó

drag and paste
.\�wJKL.a:���ZMule
÷JKL

ó]x.³́�̀pó.ïð�%ly.z9��Zþóly�7.5p÷�����Z
•ýI�̀Dm�tgif
ó{ðmh|}~p

XBMcPScEPScEPSIcTEXT
m�÷�:�%6��÷»��Z6�<ó�:ly�7.4póÖ�~�����Z

•�-3.ûh3��w	��Z
•��X>Dm�����÷»��(�c�����6�����̧mó÷éP�D7.12

÷��óÄ
ù.���%Î¼÷�����̧�)Z
÷»>	b
• 90�|}óDmóP�����̧�Z
•�+qr�<s���ÎEPS
m�óDmóE�V÷óÔÕ����̧�Z

7.2 tgif[���Window[��
tgif
.ÜÝ�%~�23� r�<

tgif [¡�¢£i] [
�+qr¤

(¥¦��obj÷§̈v)]
�©:���ZªKX~�¡�¢£i«�+qr¤.¬­%Ëë�>	÷�®̄Ztgif

÷ýD���Dm�°±²³
“obj”
ó́µ���+qr��wÏÐ����Z

tgif
�ÜÝ�%�D7.1
ó�>¶qiu¶�·���Z|̧÷��Window
.D¹ó¤º÷»¼6�~���Z

7.3 Popup menu

Menubar Window(
D

7.1½¾)ó¿ÀÁÂ(Main Menu)
óÃ÷5¶�óÄ
óÅ2i.4��cPopup

Menu(
D

7.2½¾)�ÔÕ����ZþóÆÇ÷5¶�.V̧~u-ÈÉ�wcPopup Menu
~ÔÕ��w	%¿ÀÁÂ(Sub Menu)

ó¹óÀXóõ5iuó�Ê÷Å2i.Ë��cþóÌÍÎÏÐÑÒÓÔÕÖ³×ØÙÓÚ6óÛcÅ2i.Ë�?~ Ü~ÝÞ,u-ÈÉ�%�cÔÕ��w	%Popup Menu
�ßÛÔÕ��%×̄~>���

(Popup Menuà±áâã)Z¦�¬­�Popup Menu
ó¹óõ5iuóäå~�5¶�ó¹Å2i.�	��Z¦�¬­�Pouup Menu
óæÃ.çÝ�è%~�5¶�ó Å2i÷u-ÈÉ���Z¦�¬­�Pouup Menu
�éë~>�ÿ5¶�óÜÅ2i÷êñÈê�wë���Z

Canvas Window(
D

7.1½¾)÷5¶�ó¹Å2i.4��cMain Menu
�

Popup Menu��w·���Zþó��V̧~u-ÈÉ�w¿À.ä¼(*��Å2i.Ë�)�5¶�hqi2�ì~íö���Z
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R
7.1 tgif
ó�

Window
ó¤º

Message Window Menubar Window Panel(Choice) Window

Ruler

Scroll Bar

Mouse Status Window

Canvas Window

6óÆÇ÷cî̄Á�Canvas Windowï÷5¶�óÅ2i.4�ð­%b÷cþó¿À~*	wóSub

Menu
ó

Popuo Window
�·���Zþó��V̧~u-ÈÉ�wõ5iu.äå���Z

Panel Window(
R

7.1ñò)óàôPanel
ÐÍõöà÷øùúûüàýþÎ×ÿ��ÿÓÔÕÖ×�ô��à��Ð��ÓÔÕÖ³	
ÙÓZPanel
V÷5¶�ó¹Å2i.4��c�Sub Menu
ó

Popup

Menu
�·���Z�/>ÆÇ÷5¶�ó�Å2i~��>���ýó

����w<�w	��Z�ÆÇ÷�Å2i~��>�ý��w<�w	%ó�.��w�	wcþ��é�̄>�w	%ó�.	�	����%ó�cÖ�ó̄��««6�	îó÷�Zþó�9~Mouse Status Window(

R
7.1ñò)���à��×ÍõöàôýþÎ��á��û�ùÔ !³"#$û�ùÙÓZ

7.4
%&['(
ýD�)ó*̄+9��Z�,c-./0.1�~í2���Z-./0�	̄ó�,3�ÿcÉñÈu45óí2c637cDm.ÉñÈu��÷çÝ�è%/�è>	*̄~�%í2c>�÷�Z6�<ó/08B.í2�%õ5iu�Main Menu
ó

Layout Menu (
D

7.6)
ó¹~����Z����,9��:�;r�ó/0÷ý<�w	�wî*	÷�®̄Z

)~Dm��.ý���ZMode menu(
D

7.3)
÷c=x.©:�%í3uc�%	�cDm.>,í3u

(?@mcgchñ-qichñjicgkcel?@mc�ñ3-qi).äå���ZARBCanvas

WindowC×D�Íõöà÷ýþÎÐEù�FGùÙÓZ�DmóHIX>ýD@y~*	w�����Z
•=x©:í3u.äå��<, Canvas Window
V.5¶�ó Å2i÷êñÈê���Z�%�=x©:ðóJ�K,ó÷=x.2q��w	L��Zþó*̄~�wý��=xM.��<10>æÃ~çÝ�è��

.

•?@m«g«el?@móí3u.äå��<, Canvas Window
V÷5¶�ó Å2i.4�>�<u-ÈÉ�w,1�>Ã÷Ë���ZNOóPL����<í2÷L��Z

•hñ-qi«hñjióí3u.äå��<,5¶�óhqi2óæÃ.í�w�5¶�ó Å2i.êñÈê�%,�	̄ý<.Q�R���Z9�~5¶�óÜÅ2i.êñÈê���ZþóS�
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hñ-qióæT�US~chVjiWæT�9�WXS~>���ZXS«YSW�Ê���<í2ZL��Z
•gkW[3u.äå��<c\9~Canvas Window
V.5¶�W Å2iZêVÈê�w,gW¹]W�Ê.̂9��Z)~gkW\S�Ê~��	�6_Z5¶�W Å2i.êVÈê.ð­w,gkWUSW�ÊZ5¶�W Å2i.êVÈê���Z

•�V3-qiW[3u.äå��<, Canvas Window
VZ5¶�W Å2i.4�>�<u-ÈÉ���Z6�ÿ����Zç̀�è��PL�.í�����>	WZc>L�	æÃ~>L�	PL�Z>	waL��Z

�,Áb���w�����c6�<~*	w�cde�Áf~��,gZ,5¶�.̀��>�< Å2i.4���u-ÈÉ����wh/i�w��@�Þ	Z�®̄ZV�W*̄~�wDm��.j*�kD��<cPanel WindowlPopup WindowàÌÍÎÏÐmn��ÑÒ$û�ùÔRo�pq�rsGtuÐvq�wØÙÓZxyz{̄W�,HIX~�,ç̀,|q6Wí2
,}�*¼~c�Mc�;i�Wí2cÉr3��cP�c�W��«��Wí2>�Z�Z
R

7.2 Sub Menu
W

Popup menuÁÂ

Dm.xy�%~�c�,�Dm.äå�%[3u~8B~��Z1*WDm��.äå�%~��W
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Dm��.5¶�W Å2iZêVÈê~��Z�%zDm��W�S~de{S���w������Z6�.|��A�z»¼6z~~��Z��àRo��ÐÑÒÓÔ�Bc<Shift>µ3.4�>�<cDm��.5¶�W�Å2iZ)/zêVÈê~w{L��Z�Z~äå��w{�Dm��~�~wcîÁ̄�<Shift>µ3.4�>�<c5¶�W�Å2iZêVÈê��zcäå��w{>{ÆÇ~��6z�ZL��Z�z9wj*�WDm��.äå���W@yî����ZDm��W�{� �<5¶
�W�Å2i~*�u-ÈÉ.¡>̄zc�W\SzUS.�e�z��?@mW¹~¢���£wWDm���äå����Z|VW*̄~~wäå~�Dm��~�~w

,
�kS.�Å2iZu-ÈÉ��zcDm��W|q6«m.í��6z���

,
�kS|}W� .�Å2iZu-ÈÉ��zc�WDm.ç̀�è�6z���
��Z
�~î

,
Dm.äå~w�{w

, Main Menu
W

Graphics Menu(
D

7.10)
W¤5iuZ�W��«��.í2~��

,
�«gZA���¥¦«��WîW~§̈©ª­�b�����ZColor Menu

Zh©ª­
�b�����ZText Menu (
D

7.9)
W¤5iuZ=xMW�;i�©í2ZL��ZArrange Menu (

D
7.7)
W¤5iuZDm��W�McÉr3��cP�c«�,¬�©­�b�ZL��ZÁ®�Wk̄zxy�U°�±cFile-Save
¤²iu

(³7.4)
Z

tgif
{́Wm�Zµ¶~��·tgif
ķ

³~�³m©̈¹¬m�Z�ºZL��·�Vi»¼½¾��º��|}~cXBMcXPMcPScEPSc
EPSIcTEXT
m�W�¿qr~�ºZL��·ÀÁW�ºm�©ÂÃ��~̧c	ÄoÅà��BPanel

Window(Æ7.1)àÇàÈà÷ü�2É�àPanelàÊ(ËÌBLATEX(EPS)
ÖGn�ùÔÖÍùÙÓ)×�Íõöà÷øàýþÎÐÿ��ÿÓÔ�ÎArrange menu(³7.7)
W̧�±

9ÏÀW¿À©äå~��·
ÐẄ~~w�ºÑ�©̂Ò�±ÎFile menu
W

Print
¤²Óu

(³7.4)
©äå~��·Ð�Z³Ñ�ÀÔWÑ�Z�º����·3�ÕTEX

W=ÖW¹Z�̄æŢ
EPS
©Îfvwm
W×Ø¤Ó~�̄æŢ

XPM
©äå~w�{w

Print
¤²ÓÙ©Ú¡~��·

³7.3
|ÛZ

,
��ÜÝ~Þ{�

Sub Menu
W¤²ÓÙÁÂ©�~Þ�L��.
Æ7.3 Mode:
>̄[¼Ù

ßàáâãäåæçè
éêáëìäåæçèíîàáïðæçèñáïðæçèòóôõö÷øùúûüýþôõöÿû�áïðæçè

ñ�áïðæçè
òó�ö÷ø�à�áïðæçè
����íîàáïðæçè��ÿûáïðæçèòóôõöüòó�ö�	
�á�
��åæçè
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Æ7.4 File:³Ñ�¿Ø�W©�º
�������������� !"#����������� $%#&'��������()"$%#&'���*+,-�������()"

xbm
�����./obj
�����./

xpm
�����./

eps
�����./

01 2341526#78�9����#./01 2341526#78:9����#./
;<=>?*@3A�BCDE
command
�;<�?FGHIJ(KL=>?*@&'�FGHIJ(

MN

Æ7.5 Edit:³ÑW-.

OPQRSTUVWXYZ[OPQ\]UVWXYZ[OPQ̂_
ỲQOPaUVb_QcdQê

Undo
QêUVWXYZ[fghifgjkiQlmnâ_UVWXYZ[OPolmnapq
UVWXYZ[OParstusvwoxyrstusvwQOPaz{|}~tvwk�a�����Yz{

UVWXYZ[OParstusvwo���

UVWXYZ[OPQ�k�a��{�����[
Undo
usvwâ_
UVWXYZ[�st�s�a����
��a�����Q��a{��[� �STUVWXYZ[¡¢£¤¡¥£¦§{�WẌ©�ªWQ«¬Q­®ā°e[

UVWXYZ[OP±²Q³Q́Wa��{�����[
UVWXYZ[���a��±²µujujµ�[

¶z~�jki·³a̧¹Q~�jki·³Pºµ���[

Message Window
Q»¼avwk�½¾�¿À�µÁ��[

UVWXYZ[ÂÃÄOPa�Å�[

UVWXYZ[fghi½~�jkiÆ·³aÇÈPµ�[
UVWXYZ[̧¹Q~�jki·³acdnÉµÊË�[¤¦§ÌÍ[Î

X window
QÏÐÑ¢ÐÒÒÓÔQ���az{�[
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Æ7.6 Layout:ÕÖ×ØÙÚÛ

ÜÝÞßàáâãäåÜÝÞßàáâæçåÜÝÞßâèéêëìíîéêåïð

ñòóâôõï
ñòóâöõïñòóâ÷øùúûüýå

þÿ���íï����âèÜÝÞß����	îÜÝÞßü
ç��	��ïð


�������éê��ïñòó��öõï

����â��üåï

����â��üåï

Print ����â��è� !"#$%&'()*+,- .)*,#/%01 2,!"30$%4",()*5,)6%70"6ð

ÜÝÞß���âè81üåïî%789üåïð
XBitmapXPixmap�:;âèéêëìíîéêåïð
<=�>?��@ABâèéêåïîéêëìíðCD�ßEFG?�?�HâéêèëìíîéêåïðDI��J?>��Hâèéêëìíîéêåïð
[KÝÞK,þÿKÝÞK,�	îKÝÞK,�	ð

��Lü>=úM>?�âèÜN?�O?úî>=úM>?�ðüåï

P
7.7 Arrange:QRÙSTSU

VWXYZ[\]̂_̀abcVWXYZ[\]̂_deabcVWXYZ[\fgh]̂_ijklmc\VWXYZ[\]̂hijklm_noVWXYZ[\]̂_pqc\VWXYZ[\]̂hpq_noVWXYZ[\fgh]̂hrshtu_vw\VWXYZ[\]̂htu_ixyza{|}\~�������h�h��VWXYZ[\]̂hrshtu_�k�hrsauo
VWXYZ[\]̂_����a��X}\VWXYZ[\]̂_����a��X}\VWXYZ[\]̂_����a����t���X}\VWXYZ[\]̂_�����a����t���X}\VWXYZ[\fgh]̂hshtu_vw\VWXYZ[\fgh]̂hs�h��htu_vw\VWXYZ[\fgh]̂h�htu_vw\
VWXYZ[\fgh]̂hrhtu_vw\VWXYZ[\fgh]̂hr�h��htu_vw\VWXYZ[\fgh]̂h�htu_vw\VWXYZ[\fgh]̂h����h�_{|}\VWXYZ[\fgh]̂h����h�_{|}\
VWXYZ[\�x ¡¢h£_VWXYZ[\]̂h�¤ab¥X}\
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P
7.8 View.Page.PageLayout.HoriArign.VertiArign.MoveMode:¦§̈©T

ª«¬­®̄°«¬­®̄¬­®±²°³́µ¶·̧¹¶¬­®±º»¼½«¬­®«°±¬­®³¾¿¶¼½«¬­®«À±¬­®³¾¿¶¼½«¬­®³ÁÂ¼½«¬­®³ÃÄÅÆÇ±
1
¬­®«ÈÉÊ³Ȩ̈¹¶

¬­®³ÌÍÎÏÐÑÒÓÎÏÐ

¬­®ÔÁÂÕ¬­®ÔÖ×«ØÙÉÚ±ÛÜ

P
7.9 Text:Font.TextStyle.TextSize:ÝÞßÙÚÛ

Font:àáâãäåæ

TextStyle:çèäåæ

TextStyle:éêëìíîïéêðñòóôäõö÷øùúñûäåæ

TextSize:àáâãüýþäåæ

153



P
7.10 Graphics:LineDash.LineStyle.LineType.LineWidth.Fill.Pen:ÿ�Ù��§�ÙÚÛ

LineDash:������	

LineType:
��
������	���
�����������
���
������
���

LineWidth:�� ��	

Fill:!"#$%&�'(��	
Pen:)���'(��	

LineStyle:*��+,-.��	NONE/012

P
7.11 Navigate:

3456789:;<9=>?
HotList@ABCDEFGHIJ4789:;<GKLMNOPMQRS4
tgif HyperSpaceT;UQV4
WEXY;Z[

P
7.12 Special:\Ù]Ù̂_
àbcdefghijkbclmnopqrhksdtuovwpqrhkxyztu{pqrhksd|}bcdefmn~x��àbcdefghijkbclmnotu�sd���qk���qkxyztux��mnx��tux��mnx��

pqrhksdefmnx��
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7.5�
�������

����
X window�drag and paste������� ¡¢Mule£¤���¥¦§̈©ª«¬­®̄°±²ª³́µ¶(·̧̈ª¹º��ª»¼½¾¾¿ÀÁÂ)¼­Ã¬­ÄEdit menu(

P
7.5)�

SelectionPasteÅ·�³ªÆÇ¼¾Á(Å·�³¥ÆÇÈÉÊË¬­�7.3ÌÍÎ)¢ÁÏÐÄÑÒ¬ÓÔ·̧̈ÕÖ��ÊË¬­×Ï¥¤ØÙ°ÚÛ¤·̧̈¥º��ª»¼¾Á¢Ü�ÝÞ¥QRßàÐáâãäÊåæ¾Á¢
P

7.13
���çè¥é

êëìíîïðñòìóôõö÷øùúûüýîþÿ���������ï	ñòìóôõö÷
�ýò������
��������õö÷ø�	���õö÷
�	����ð�������ö��� �	

!"#$%&'()#*+,-./01234%56789:;<=>?&@()#*+,-.AB4)C8<=>?DE;FGH7IJ,-./8@KL;,-.A8@MFNO'PQRKSGH-TUVWI@XYZ[\]̂_̀àbcdefghi
Menubar Windowjklmno p

.

qrstuvwxyzy{|}~����
Menubar Window������ �

.

7.6 tgif������

• pstotgif pstotgif
�ß�°��À�°Ï

PostScript���·µ©ªtgif���·µ©Ê��¼¾Á¢�¬È�Å·�³¥��ÊPS��Ö�ª��Ï �¤Á¢

cc2000% pstotgif foo.ps

Tgif file written to foo.ps.obj

cc2000% tgif foo.ps.obj

¡¢£�¤¾¥¦×°¬ãä¤ÁÔ§¼­̈Ï©ª�¤ÏÀ«¬­¾®̄¢mathematica
¤°±½

PostScript file
�²³́°Ô���¤µÏãä¤Á¢¶�PostScript
¥Â�²�°¬¥¤Ä·̧¹Êºä¬ä

PostScript��Ö�ÔÞ±­ºä¬ä¥ÔÞ�°¬À�²¥¾®̄¢
• gnuplot gnuplot
�¶́�¥»è���·µ©Ð¼­tgif���·µ©ª¼Õ�©¼­¬¾Á¢½¾Ê�¿éªÀ¼¾Á¢ÁÂ¥gnuplot
¥ÃÄÊË¬­�

6
ªÍÎ¼­¾Å¬¢

cc2000% gnuplot

G N U P L O T

unix version 3.5

patchlevel 3.50.1.17, 27 Aug 93
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last modified Fri Aug 27 05:21:33 GMT 1993

*** GNUFIT 1.2 22 Nov 93 ***

*** Nonlinear least squares fit added by C. Grammes ***

*** Send bugs regarding fit to cagr@rz.uni-sb.de ***

Copyright(C) 1986 - 1993 Thomas Williams, Colin Kelley

Send bugs and comments to bug-gnuplot@dartmouth.edu

Send bugs, suggestions and mods to bug-gnuplot@dartmouth.edu

Terminal type set to ’x11’

gnuplot> plot’foo.dat’

gnuplot> set xlabel’radius (cm)’

gnuplot> set ylabel’weight (g)’

gnuplot> replot

gnuplot> set term tgif

Terminal type set to ’tgif’

gnuplot> set output’foo.obj’ <------------
¶́�¥»èÆ¥��Ö�Ç

gnuplot> replot
ªÈè¼¾Á¢ÉÊËÌ’’obj’’

gnuplot> quit

cc2000% ls

... foo.obj ..

cc2000% tgif foo.obj &

...

• tgif2tex tgif
¤Ì«�°¬�­º

LATEX
¤Ì«�Ïãä°ÍÎÏªÐÑÊÈ­½¬ÒÊÌÄtgif¥ÍÎÈèÓ�³¤LATEX
¥Å·�³ª�±­ÍÎÏªÈè¼­À�Ätgif2tex
ª�±­LATEX
¥

»èÊ��¼¾Á¢éæÔtgif
¤ÕÖÑ¥Ð×

(
½Ø

foo.obj
Ð¬ä��Ö�Ç Ð¼¾Á¢)¥ÑÊ∫ x

s

ds
5s2

3π

Ð¬ä�ÙªÈ­½¬Ð¼¾Á¢Ú¥ÚÛÄtgif
ª�±­Ð7.14
¥ãäÊ°Ð¼¾Á¢

Ü­ª
EPS
×Ù¤»è¼¾Á

(
»è¥ÝÈÌ

7.3ÌÍÎ)¢Úä¼­Þ�­½EPS��Ö�(foo.eps)ª
tgif2tex
Êß�ÏÜÐ¤

foo.tps
Ð¬ä

LATEX
¥à�̈��Ö�Ðfoo.dps
Ð¬ä

EPS��Ö�Ô°�­¾Á¢½¾Ôtgif2tex
¥áâ¥ãË¤Á¢

cc2000% tgif2tex foo.eps

tgif2tex foo.eps

tgif2tex version 1.33p1

foo.dps and foo.tps generated.

cc2000% ls

... foo.dps foo.tps ...

foo.dps
Ì«Ð¥

foo.eps
¥ÑÀ�ÍÎÏ¥±²ªä¥å±½«¥¤Ä«äæË¥��Ö�foo.tps

¥
ÑçÌ
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è
7.14 tgif
¤¥

LATEXÅ·�³¥�¿

${\displaystyle \int^x_sds\frac{5s^2}{3\pi}}$

%% Generated by tgif2tex version 1.33p1

%% Original: TGIF_test_of_tgif2tps.eps page 1

\unitlength 1pt

\begin{picture}(388,192)

\put(0,0){\epsfile{file=foo.dps,scale=1}}

\put(128.2,111.8){\makebox(0,0)[lb]{\mbox{\LARGE ${\displaystyle \

\int^x_sds\frac{5s^2}{3\pi}}$}}}

\end{picture}

¥ãäÊéµä±½ÍÎÏÐfoo.dps
ªØê°àëÊìí¼­¬Ï �¤Áî¤ÐÌï¥ãäÊÄÜ¥

foo.tps
ª

LATEX
¥à�̈��Ö�(foo.tex)
¥Ñ¤ðñ»¼¾Áî

\documentstyle[epsbox]{jarticle}

\begin{document}

\input{foo.tps}

\end{document}

òóÊ
foo.texôjlatex
ÊÞ®Ô»õöÔ¥î
è

7.15 tgif2tex÷»èé

∫ x

s
ds

5s2

3π
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ö�ø¾�÷ùÎ,úû,üýþÿÍÎ�ºÌtgif�����îtgif�»õ����TEX÷���	
��
tgif2texô�
��¿÷��ô���
«�¥��. tgif2tex÷����
������
î

7.7
���
¶��«³́


tgif÷���ô������ �Ì¤¥�®̄÷�!Ü÷"�«tgif÷#$÷æ%�&'(�µ���®̄î)÷tgif÷*+,-�.���Ì!tgif2.2.4ô/�0
1234Å­5tgif+6��,Ú÷°789�5��«:ê;<�«÷8¤¥��îÚ­ô/NF/local/general/doc/tgif+.ps
���ë��¤¥��îcc��=�«>�?@��&�¥Aµ8¤�÷�B&�CÌDÂE�¥��8!��FG÷HÌ��«IJ
���K���î�5LUNIXmagazine÷93M1NO�3NO
øÌ¥tgif+÷���

÷ì�8P±���!ÜQ�«IJ
Å­��R�&«¬­�®̄î¤�÷B&��ÜSÌT�UV��W,X�ôIJ
��¾Å�î
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Y
8Zxv

xvô�
�L�[\�]ô̂ÀÅ®��8»õ��_cc
à�Ì�bûc
d&®��e·�«¤¥��_¤�f÷�[����g.1&�h÷����g.i������«»õ��_xvÌXjk�*j̀a�lµ��÷�Lm¿��5G
ÌXà8no��_·̧¹
Ìcc
à�Ì21pqrstu÷cssol000v

cssol039



login
��&LC1pqrstu�º÷Xwxà�.ô¿�������y,�]&�cc2000


login
��no8¤����
_Ü÷"�Ìxv÷z{����ôÃÄ���_

8.1|}~�
�[\�]÷°¡L����±�«·̧¹
Ú÷no�8K��&���&«¬­�®̄_�=��&
÷�[ôLATEX÷ÍÑ
Ê¥��5�Ò8¤±5�����
_½¾÷�
�·Û��_

è
8.1
��«���­���ýÅ̄

Ü÷�
����5��&¥���LGNUPLOT2�°¡�5�U�øtgif3
ø

xpaint4�°¡�5��º«�[÷
Q÷æ6��_Å¤L¤�5«�[\�]ô��5��±�µ5���
�

1������������������ ¡¢£¤¥¦
2 GNUPLOT
�����

6§̈©¢�ª«�¦
3 tgif
�����

7§̈©¢�ª«�¦
4 xpaint
�����

9§̈©¢�ª«�¦
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8.2¬­®̄°±²³́µ¶~�
ò·
�[̧¹÷�pô��º±���»÷5G÷#$ÃÄô¼½¿3�ÅÅÅ±�ø±������_�[��V�÷����g.�º�¾��R�º���»Ìï÷"��¿̈À���¾Å�_
xv
Ì½¾÷�[����g.ô�
�8»õ��_

GIF ÁÂÃÄÅÆÇÈÉÊËÌÍ256ÎÊÏÇÐÑÒÏÓÔÉÕÖ×ØÔÙÈÚÛÉÍ
PM ÜÝÞßÊàáÍ
PBM Portable Bitmap.ÜÝÞßÊàáÍ
X11 BitmapâãäåæçèéÕêÏËÍXëìÏÚbitmapíîïðÏñòÊËÍ
Sun Rasterfile Sun MicrosystemsóÖôõÇö÷ØáøùúÕûüýîþÿÏËÍöÇÐâãäå��Öôõ��ÈÉö��Ô���
BMP Microsoft Windows Bitmap. Windows��íï	
ÕèéûüýîþÿÏËÍ
JPEG ��Ôø
��Ä��Ë�ÄÚ��Ö��Í�����ÉÏËÌÍ
TIFF
��ÊöÁÂÃÄÅÆÇÈÉÊËÍNeXT
Ú��ÇÈÎ�256��Ä� ÇÈÉÊËÍ!"#$Ö%ÇÝ���Ä&ÇÉûüýîþÿÏËÌÍ

PGM Portable Graymap.'(ÝÜÝÞßÊàáÍ
PPM Portable Pixmap.
ÊöÊöÜÝÞßÊàáÍ

RLE ÜÝÞßÊàáÍ
RGB Red Green Bule...
ÏÇ)�Ì��ÜÝÞßÊàáÍ

PCX ÜÝÞßÊàáÍ
IRIS ÜÝÞßÊàáÍ*+ïúÔøÏÅÆÇÈÉ�

PostScript
ûüýîþÿ
�xvÚ,"èéÕ-.ûüýîþÿØÇÈ��/0ýÿÇÊËÍPostScript
èé
Ñ1Ë�2Ú-3ÊàáÍ

8.3
4567

�892:;ô<Þ����
_
8.3.1 xv=
>?@AB

xvôCD��
ÌXà8mE�F����G�HI_cc
à�JK�J�5LM
21pqrstu÷

cssol000v039



login
����&LC1pqrstu�N÷XwxOP.ôE������Qy,R]&S

cc2000



login
�����T_UV�]RWXYZcc
à�JK�Kterm��T[ô\6̂]̂H�LUV
L��Q*_̀Q_.8̂]̂K����ôab��ĉ�_UV&Sdc÷�

xv &<return>�xvôCD���_dc÷��L��Q*_̀Q_.Lcc2000
�þQ÷e÷
�f����_

cc2000(199)% xv &

[7] 23547

cc2000(200)%

���dc÷�
�jkQ*j8\6�K��K���_
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g
8.2
-VQjkQ*j

V÷jkQ*jô-VQjkQ*j�hiV�
���5_-VQjkQ*j8̂]̂K5Sxv÷CD
jk�����_�lJ=8�S�S�;môøf���nG��8LVV�L�8\o÷:;ôp=��q
����e;m����rs��t���
_-VQjkQ*jLUV
u[ô̂]��5G÷e÷��_��nQCD�5vóLVWþÿY÷u[Zwxvx�yzR�9&K5w�x[8̂]̂K����q
 ��_V{-VQjkQ*j�Lxv|:;��V�L}~�HI_-VQjkQ*j{�|�j0{��]Q���g��L�Q.̀RYE{jkQ*j|̂]̂H���
_

g
8.3 controlsjkQ*j

V{�Q.̀RYjkQ*j
L��{�]Q86����LV{�]Q|�j0���g���V�
�f�xv|:;��{��_xv|rs���
L�Q.̀RYjkQ*j{Quit
�]Q|��g���ĉ�_

5�¢�����������¢��¦����£¤¥¦
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8.3.2�
������

xv
{rs:;
Ljk�5�K���_��Lu[|̂]���
e
\�xv|CD��ĉ�_�Q.̀RYjkQ*jê]̂H����ĉ�_ ���LL¡{:;|z{
���
u[\R]8¢��J�\k£�.�


cd
��Q*�¤D��&S

xv|CD��ĉ�_u[\R]|¥f��¦�»L
/NF/local/general/lib/picture
\k£�.�dc
§Q_Y{u[8¢��Jl��{�V{\k

£�.�
¤D��&SCD��ĉ�_u[P̈VY|ub
̂]��
L�Q.̀RYjkQ*j{Load
�]Q|��g���ĉ�_dc{jkQ*j8̂]̂K����
_

g
8.4 loadjkQ*j

V{jkQ*j{c©
P̈VYª|«¬���{­8®f̄Jl�°T_VV±P̈VYª|]V_²̄ĉ³_V{­{°́µ±L�£Q.\k£�.�{P̈VY{\¶8̂]̂K̄³�°&SLV{·&Ŝ]̂H5³P̈VY|��g�°K�³Q³Q]V_²¦�̄ȩI¹e{|]V_²5{º»¼½¾±²̄�K�°_U{½¾�Ok
�]Q|��g�°¿&<return>°K�LU{P̈VY8-VQjkQ*j±̂]̂K�°_À{u[|̂]̂H5³ºKf5S�5Load
�]Q|Á²̄LÂ²³u[\R]{P̈VYª|]V_²̄¿tÃ�HK�R³{�°_xvLÄ¡±¿tÃ�K5u[¹G|̂]²L;m{ÅÆº²�°_P̈VYª{Çnl±\k£�.�ª|]V_°¿Vº�\k£�.�{¤D8}~�°_w..xº]V_²̄\6µ{\k£�.�ÈÉ±¤D°¿Vºe}~�°_

8.3.3�
��ÊË��

]̂̂K̄³¿u[|P̈VYº²̄ÌÍ°¿±LSave
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8.4.6 Visual Schnauzer
�uv

cÂdQù*�;ø°̈ù'�RHw�Xxy�zxFG°{|ÿ}{úø©øm�X�©øoN;øÂLø­ÁNS}{úøñmÿẤú�~���©cY�ÂLø­ÁH
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yäåê������
�óW�WvkRayëg�R�ùúAñùØKïac��Í�ÛàPainting
ùúAñùv�L��áyäåê�������01:�yëg��3vùúAñùØ
íÚÞà;�Û:çd�<=×�yÇ�ôØSh��Í
9.4.2 Region

Region
�ÚÌîïØ;Y��ÍdcßB;�ÆÇyÊöÌ�ð¦ÞÚ�ñòvô��ÍéîßvDE:dv

Region
yëgÊÞßB��Ú�ÆC�R�°�Í

Region
yëg��×:ó�ôYSÊøÊ�:õöè

( )
y#$ÊÞàPainting
ùúAñù�f

gÊÛÚñòyñ���ÊÞ÷ø��ÍÌ��ëg�RÛB�ù�ÊÞRegion
v�£�~àÖúv̈û8ü× Úýa�Ö×ØKïac��ÍdÌÊÞ

Region
ëgØShÛBàþ£vöÌ�ÆÇØÿE×�Y��Í��ðù�v��åA�

Region
yñ���ÊÞ�ÈaÚÍ��

Painting
ùúAñùv

Edit
��äWßBCut
y#$������R��Í��

Painting
ùúAñùv

Edit
��äWßBDuplicate
y#$����	�RàçcØ4ÊÚReginon�ÊÞ¤xc��Í4ÊÚRegion
yzÕÊÞø v

Region
v��:çv§×
¦ÞÚ��Í��

Painting
ùúAñùv

Edit
��äWßBPaste
y#$���TU×

Cut
øÊ�:

Copy
ÊÛ

Regiony
YÇ¢�ôØSh��Í��ðù�v��åA�
Region
v�v�yî���ñ���ÊÞ£aÚÍ�×

Painting
ùúAñùv

Region
��äWØ#$�R�öÌ×�Yàçd�:��àç�à���à��Ä�Sà�A����à�?����µ�n���ØSh��Í

9.4.3����
Painting
ùúAñùv

Image
��äWßBChange Zoom...
y#$�c��k��Ø# ��Ídd�v�!:���LW"Aá�:;Y�°�Í#$¦Þ200%
vîøY�

200
�µ�fg���kª�ô×

�Y��v�%âÊ�ÊËÌÍ
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�Ûà	&v���µyÊöÌ����àíV'(�×��ÊÛÚ�ðÌ�Ø�Ú�ÊËÌÍ���Image��äW�Fat Bits
y#$���

Painting
ùúAñù�:¡×

Fat Bits
ùúAñùØKïacàçd�:)*×kR��kacÛKïØC�xc��ÍFat Bits
ùúAñù�:

Painting
ùúAñù���@Và��vÆÇØC�	��Í

û
9.6 Fat Bits
ùúAñù

(
�y�kKïÊÛ�d


)

FatBits
�KïacÞÚ�ñòØ

Painting
ùúAñùv�×ýa�Ö×ÚÙ�KïacÞÚ�vØ+�

�ÊËÌÍdvÙyðù��ñ�����ô×ö¦ÞFatBits
×ö��kKïv§,øzÕÊ��Í

9.5-./0123÷4êòóAòáßBman xpaint<return>
�ð�ä5ê:Kïac��Øàçd�:xpaint
vDE×

ÇÚÞ:6��µ7ø8	Þ�c�°�9çvßxYToolbox
ùúAñùX

Painting
ùúAñùv

Help��äWßBþ£vö:�Help
ùúAñùyKïa°�ôØSh��9

û
9.7 Help
ùúAñù

dvùúAñùy;��×:�£×;�
Done
�åAy����<Þ£aÚ9
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=
10>NQS

k?v@ÛA�íîvãABäWåyC©<ÞÚÞàDEFGûH�µvk5I�¬­yÆC<JK@LJ�a�çv�MN�cÞKJ�<��9ì	�10
@vO©PLçcQc

3
�#ßß�ö:�k5I�ûHy��M��ãABäWåMR¢J����àSTv¬­L����vL̈û30
�#öYøUßMV�

�¦JY��§̈LWnM<X;Y��9dc:í�MYZv[[�ûHyXB°J3M\ûHDL]YẐ_M�¦X<�:d�[BhXK��9dcyç̀��3M:\abcbde��fyÆC<\gvde��fvÆCLh¦JBivde��fvÆCMR[�j:M��vLkl��9dvj:�mnof:apM9qrmnof�sxc\DEFGûHyHtC�:uABvWw1M:kxÆyacXK�zv�\{vj:�|}v;�@JAM�¦X:kª~O�zv�\VMS2
X

MSP3
�

µv
OS
M:ÆyacXK��9<[<\{v��cv��[BUnix
M:z�z�9qr7vW�K:îïL;Y�°�9NQS

:dv
9qr7vWyUnix��Æb���\��45��9cc���:cc2000�mA�SPARCcenter2000�MÆyacXK��9dd�:cc2000�vNQS
yìM�¦X\NQS
v�K�y��<��9

10.1�3�2����/�������qr�vWv�lM�qstat -b
�<��9

% qstat -b

��9þ£Mìy�<XPR��9
cc2000(411)% qstat -b

============================================

NQS Version: 2.3 BATCH QUEUES on cc2000

============================================

QUEUE NAME STATUS TOTAL RUNNING QUEUED HELD TRANSISTION

-----------------------------------------------------------------------------

BATCH AVAILBL 0 0/4/4 0 0 0

I AVAILBL 0 0/2/2 0 0 0

cc2000(412)%

STATUS
v�d L

available
M�¦XK��[¡\O©ÿ¢��vW�dv�ü�BATCH

�
I
væb��£9�J\RUNNING¤�MSXt�A/B/Cv{cQcv�¥�\¦�vW�

A :
Æ§acXK�Ä̈åv�

B :a@v©WªL��M«¡°�d�LSh�Ä̈åv�
1¬À­¼®̄°±²³́µ¶·
2 DEC-3500
±̧¹

OSº»Ã
3 FACOM
¹

OSº»Ã
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C :
��MÆ§ÿ¢�Ä̈åv�
y{cQc�<XK��9SPARCcenter2000
M¼¦Xs½�\dv�m¾�4bvCPU
y��M�§¿Àa°¡c��[¡\��M4bþ£v�vÄ̈åLÁc���M�StYZ�R[Y�°�9�zA �ÂÃÄyÅK�Æ��YZM�Y��L9�dv:A

BATCH
�\i\¥Ç��vW��¦XK��[¡\dcþÈvSXvu�¾É��vÊËÌy<�[¦J§̈�\ÍvBATCH
�K:ÎÏv�vÊLÐÑ��Ò��9�µv�vÊLÓÔ¥Ç��vÊ[�K:ÕÖ�¤�×Ø�°Ù9�

10.2
���ÚÛÜÝÞß
�qrÄ̈åàáâM�qsub
u�¾ÉãO©<äå9

% qsub [ -q QUEUE ] [ SHELLSCRIPT ]

æå9QUEUEM��vÊÎã\SHELLSCRIPTM�\Æ§<JKu�¾Éçãèéàlogin shell
àêÅæë[ØJÔìíÇàÎÏãëîäå9ÓÔ¥Ç��vÊæÆ§åï§̈�-q QUEUE

ãð<XtÈ×K9nñÄd�LòóMôõö¡÷øLÿ¢æå9{àùú�ûüâýMu�¾Éçãëtj:M|}<Xîäå[¡\
% qsub [ -q QUEUE ]

þÿæ�§<\{à��Mc¡c¡�u�¾Éçãët�K:�MöÒäå9ì�<X
bb
�K:ÔìíÇãÓÔ�Ç��vÊæ�§<äå9þ�àìã�X+ïj:M\��ànñÄd��)*Mó	æ\óMèéæÀ
Jresolv�K:de��fã
ÊfÓ��ñ�Äàå��à

projectX
�K:ÎÏàö�Ó��ñ�ÄM�KXKX\{ØM��Âwã�½X�§åïþÿæå9dateu�¾ÉãÏ�MâØX�#ã¤�×�ïj:M<XKäå9

cc2000(360)% cat bb

cd projectX

date

resolv 100 x10 y20 z30

date

cc2000(361)% qsub bb

Request 16.cc2000 submitted to queue: BATCH.

cc2000(362)%

Íàj:M\16��s:�¾�Ä��ã�Kä<J9
10.2.1����� !"#!$%&'()*+èéLáâ<J,̈�àÏM\-[L./M�0àR[ï,̈�ã12�vÊMáâ<XKJÒåï�\èéà,̈��Kb�§×Øï[3Òä�Ù9äJ\Kbh4ïà[z3Òä�Ù9,̈�ãáâåï�îM

-mb , -me5dm̈¾ã6ÿX7ÿ8\{ØQØ,̈�L9ä
J�î�h4
J�îMmail
ãtØäå9:�à5dm̈¾ã6ÿJ;ã�<X7îäå9
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cc2000(402)% qsub -mb -me bb

Request 24.cc2000 submitted to queue: BATCH.

cc2000(403)%Í:<X7t�\Subject
L

24.cc2000 beginning.
ö<�K:ÂíÇã7=¡�M�:>L?@äå9

10.3
ÚÛÜÝABCD
,̈�àEFL<àjGMH
Xde���M�½¡Øïà[�de��fiIæåL\JKMshell

script
ã�§LJ�îMM�åïûü?ý�ûüN�Ê?ý�è¿OPÔìíÇ�LX�Q×Ø\H×ØäåRáâLS,̈�Th4ï�\,̈�ãáâLS�îànñÄd�ÔìíÇàÎÏà�P”.o”

�N¾�Ä��ã6ÿSÔìíÇTûü?ýàUVãHLäåRäS\”.e”
�N¾�Ä��ã6ÿSÔìíÇTûüN�Ê?ýàUVãHLXWäåRzLznñÄd�ÔìíÇãXY�cPûüâýZ¡,̈�àáâã§
Sùú�[STDIN

P\W]
”.o”
�

”.e”
T6WSÔìíÇT�Q×ØäåR;ã�L]7îäåRäc�N�ÊÔìíÇR

cc2000(425)% more bb.e16

cc2000(426)%


̂_æLSR\W]ûü?ýR
cc2000(426)% more bb.o16

Sun Microsystems Inc. SunOS 5.2 Generic March 1993

1994 0̀1a26b(c) 19
�

43
é

01dJST
Start

End.

1994 0̀1a26b(c) 19
�

43
é

19dJST
cc2000(427)%

��[Gät§
SjGæåRefefRÍØ¡àÔìíÇ�è¿OP[qsubæ,̈�ã�§LS�àÓ��ñ�ÄP�Q×ØäåR
10.3.1ghijklmnij�opqr)stuvwzLzÔìíÇÎx�Q×Øïùyãz½SWùú�[qsubP-o , -e5{m̈¾ã|½äåR
% qsub [ -o STDOUT ] [ -e STDERR ] ...æåRSTDOUTP�ûü?ýà}gÔìíÇã[STDERRP�ûüN�Ê?ýà}gÔìíÇãËÌLäåR;�L]:�à5{m̈¾ã6ÿSzàã�LäåR
cc2000(431)% qsub -o cc -e ee bb

Request 29.cc2000 submitted to queue: BATCH.

cc2000(432)%ûü?ýÔìíÇT
cc
P[N�ÊÔìíÇTeePÀQ×ØäLSR{Ø~Øcc.o29xee.e29P�ö¡öW>P��L]tþ×WRäS[N�Ê?ý�ûü?ýã12ÔìíÇP?LSW�î�-eo5{m̈¾ã�WäåR
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% qsub -eo [ -o STDOUT ] ...

-eo5{m̈¾ã6ÿ][ö7Z�-o5{m̈¾æÔìíÇãËÌåï�[N�Ê?ýz[ûü?ýz�P
STDOUT
PËÌLSÔìíÇP?ý×ØäåR

10.4
ÚÛÜÝ����
èéTN¾�ÄÊLS,̈�à��ã�ïP�[qstat��¾ÉãXYLäåR

% qstat { ENTRY | QUEUE }

æåRENTRYP���àN¾�Ä��T�WÒäåRQUEUEP���ÊÎTâÒäåR;�L]��<à
16�à��ã�]�äåR

cc2000(362)% qstat 16

===============================================================

NQS Version: 2.3 BATCH DEVICE PIPE REQUESTS on cc2000

===============================================================

REQUEST NAME OWNER QUEUE PRI NICE CPU STATE

16.cc2000 bb yasuda BATCH 31 20 36000 RUNNING

cc2000(363)%

��à
STATE
T

RUNNING
æåZ¡[�>P���×Ø]Wï���WG>æåR�Í æ�à�]à,̈�à��ã=ïP�

qstat -a
�LäåR

% qstat -a [ QUEUE ]

æåRQUEUEP���ÊÎTâÒäåR÷øåï��]à��ÊàÕÖT¤�×ØäåR;ã�L]7îäåR
cc2000(365)% qstat -a

===============================================================

NQS Version: 2.3 BATCH DEVICE PIPE REQUESTS on cc2000

===============================================================

REQUEST NAME OWNER QUEUE PRI NICE CPU STATE

17.cc2000 bb yasuda BATCH 31 20 36000 RUNNING

18.cc2000 bb yasuda BATCH 31 20 36000 QUEUED

28.cc2000 bb yasuda I 31 20 36000 RUNNING

cc2000(366)%

��
17�TBATCH��Êæ�§�æ[18������P�ï�WGÍ�T3ÒäåRäS[28�TI��Êæ�§�æåR

10.5�����ÚÛÜÝ�� ¡¢£�
qcat�¤¾Éæ[��ÊPâ
]Wï,̈�àUVö<à�¥T?@äåR
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10.5.1����¦§)̈©ª«
¬PáâLS,­�à�®ã̄¥åïP°

qcat�¤±ÉãXYLäåR
% qcat ENTRY

æåRENTRYP°²�àN±³́��T°WÒäåR;�L]��<à16�à�µã�]�äåR
cc2000(363)% qcat 16

>>> Input file is /usr/spool/nqs/private/root/data/+++++F/++++F+++++0+++.

#

date

cd projectX

resolv 100 x10 y20 z30

date

cc2000(364)%

�WG¶·T?]îäLSŖ¹qcat�¤±É°���º�[»L¼°�º��à,­�PÐL]LZ½îä�ÙR¬P�ºT¾
]Lä
S,­�P�W]°<GP»öÒä�ÙR
10.5.2¿ÀÁw«����ÂÃÄÅ)̈©ª«
���º�à,­�à?ýã�ºà��P̄¥åïP°

qcat -o�¤±ÉãXYLäåR
% qcat -o ENTRY

æåRENTRYP°²�àN±³́��T°WÒäåR;�L]��<à16�à�µã�]�äåR
cc2000(364)% qcat -o 16

Sun Microsystems Inc. SunOS 5.2 Generic March 1993

1994 0̀1a26b(c) 19
�

43
é

01dJST
Start

cc2000(365)%

�WG¶·T?]îäLSŖ¹qcat -o�¤±É°���º�à,­�PÐL]LZ½îä�ÙR¬P�ºT¾
]Lä
S,­�P�W]°?ýÔìíÆã�ïÍ�PöÒäåR./PÇW,­�ã�ºåïùú°��àÈØÉö<æ�Êûü?ýPËÌÍÎ,ã?åÏGP{Ð�
�ÑãëW]7¼�

qcat -oÒÓãGä¼XYæî]ÔXæLÕGRö7[-o5{Ö­±à×4ØP-e5{Ö­±ã�ÙïÚ�PÏ
]Û»L�Ø8ÜN�Î?ýàUVã�ºÝ�P̄¥æîäåR

10.6
ÚÛÜÝÞß àá£â
����P�ï,­�à�ºãã�äååïP°qhold�¤±æãXYLäåR

% qhold ENTRY

æåRENTRYP°²�àN±³́��TâØäåRç�P;ã·LäåR
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cc2000(459)% qhold 33

Request 33 has been held.

cc2000(460)%

holdèéS,­�ãêëìíåïP°[qrls�¤±æãXYLäåR
% qrls ENTRY

æåRENTRYP°²�àN±³́��TâØäåRç�P;ã·LäåR
cc2000(464)% qrls 33

Request 33 has been released.

cc2000(465)%

qhold
°[���º�à,­�P°îY?@ä�ïRqstat -a

æðñÌñLS�îP[QUEUEDPö
]Wï»àþÿæåRç�Pqstat -a
à;ã·LäåR

ã�òàSTATEàçã�]¼þèWRRUNNINGT���º�æ[QUEUEDT���º��à»àæåR31

�°HOLDINGPö
]WäåóRÚé°��<�ºLSqholdà�Wæ[�ºTäåèé]Wï�WG>æåR
cc2000(462)% qstat -a

===============================================================

NQS Version: 2.3 BATCH DEVICE PIPE REQUESTS on cc2000

===============================================================

REQUEST NAME OWNER QUEUE PRI NICE CPU STATE

32.cc2000 bb yasuda BATCH 31 20 36000 RUNNING

33.cc2000 bb yasuda BATCH 31 20 36000 QUEUED

31.cc2000 bb yasuda BATCH 31 20 36000 HOLDING

cc2000(463)%

10.7ôõö÷Þß øùúûü£â
,­�ý�ºþÿ���P°

qdel�¤±æþXYL��R
% qdel [ -SIGNAL ] ENTRY

��R���º�ý,­�ý�ºþÿ�è��P°[SIGNALP9þ�é���W�LÕGR����ý,­�ý�ºþ�Ø��þÿö	[-SIGNAL°÷ø
Ó��RENTRYP°²�ýN±³́��T�Ø��Rç�P;þ·L��R
cc2000(561)% qdel -9 54

Request 54 is running, and has been signalled.

cc2000(562)%
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10.8
��
������÷�� ��â
��P

qstat -b�¤±æPÏ
]��Îý��þ���;þ���LST[»
��L¼[ é~éý��ÎP!Ø"]	é]W��#Ë$́%[�#CPU&'Ñ(<þ���P°qstat�¤±æP-bl
5{Ö­±þ�Ù��R
% qstat -bl [QUEUE]��RQUEUEP°��Î)T�Ø��R*+����]ý��Îý��T¶·èé��R;þ·L]7,��R
cc2000(562)% qstat -bl BATCH

=====================================================

NQS version: 2.3 BATCH QUEUE: BATCH.cc2000 status: AVAILBL

=====================================================

Priority: 0

ENTRIES:

Total: 0 Running: 0

Queued: 0 Held: 0 Transiting: 0

COMPLEX MEMBERSHIP:

RESOURCES:

Per-proc core file size limit= 1 Mbytes <DEFAULT>

Per-process data size limit = 10 Mbytes

Per-proc perm file size limit= 10 Mbytes

Per-proc execution nice value= 0 <DEFAULT>

Per-process stack size limit = 10 Mbytes

Per-process CPU time limit = 300.0

Per-process working set limit= 10 Mbytes

ACCESS

Unrestricted access

²�ý
Per-proc data size limit
(<Tã�ý,­�"SØý�#Ë$́%��RPer-process CPU

time limit
(<Tã�ý,­�"SØý�#CPU&'Ñ�(Ø��RÚé	ý-.þ/Ù��[ ý�0�,­�°1-OP¾2è�	é��R

10.934�567�ô
W�»ýKØP,­8T9¼°:ý;Ú<T[ç=ýÏG(N>ÎT?]¼��T?Ø��R

10.9.1@Av�BCDEFGHªIJ
Úé°

tty
��T�é(WKL�

biff
þM9LS;,P¶·èé�N>Î��Rbiff�¤±æT

$HOME/.loginNO'Æ(<PP�é]W�ý�°?Ø��ïZQR�ST°?Ø�UïR�V��Z
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biff�¤±æþW4(WÏGP��LZ?Ø�UïR
10.9.2XY: tty
$Z[\]ĤAwv_kG̀abrHcdefgEĤhij...

Warning: no access to tty; thus no job control in this shell...»L¼°
Warning: no access to tty (Bad file number).

Thus no job control in this shell.

Úé°
tty
��T�é(WKL�

csh
»L¼°

tcsh
þM9LS;,P¶·èé�N>Î��RR�ST°?Ø�UïR�VL]¼kèWR

10.10lm�nopq
cc2000
P'±r³ÎÆèé]W�NQS
Ps��æ��Ë±³;L]°cc2000:/NF/local/Solaris2J/lib/nqsç=P

troff
ý

mm
¤tÐuv;[ éþPostScript
uvPwLS»ýTY�L]?Ø��R�S[ãxO(y±>'±¤z�{ÆT'±r³ÎÆèé]W�°:��ý�[man -k nqs
(|;L

]}U~#�ý�¤±æý����T�	é��R
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��
A�������

A.1 UNIX�l��
ÚÚ�°

UNIX
ý�¤±æý��[×¶�(»ýþ·�����·°ç=ýÏ�(��þ;Ø���

command :�������(full spec of command)
command [option] string...

option (full spec of option)���� ¡¢£
o

string ¤¥¡¦§
o

ãºÉ̈�¤±æ); ý©+þª«ºÉ̈¬­̈�¤±æþ¬º��®ýr&'Æþª̄ºÉç°̈«ºÉ�W±é²�³ý́µþ�¶·���ç=̈ ȩ́éý¹ºþ́µ����
command
�è̈»¤±æ)���������� ý»¤±æ¼|ýÏ�(½,þ��¾þ¿À̈Á·¶·���

(full spec of command)
»¤±æ)° ý½,þ·�ÀÂý*+u�?�Ã¼�¼?Ø��� ýÄ;(Å²ÀÂ���

option
 ý»¤±æ̈îÆ�,�yÇÖ­±���×¶�(»ýkÈþÁ·¶·���

(full spec of option)
yÇÖ­±É³° ý½,þ·�ÀÂý*+u�?�Ã¼�¼?Ø��� ýÄ;(Å²ÀÂ���yÇÖ­±ý½, ýyÇÖ­±¼|ýÏ�(½,þ��¾þ¿À̈Á·¶·���

string
 ý»¤±æ̈îÆ�,�ÊË���ÊËý¹ºÌÙ	é²ÊË¼|ýÏ�(»ý;�¶ìÍèé�¾þ¿À̈Á·¶·���yÇÖ­±ÎÊËýÌÙSýr&'Æþ·�¶·�«ºÉýÏÐ�°ª[ ] | { }
(|ýÉ³þWÅ¶¶Ñ�¶·���ç=ýÆÎÆ̈ÒÅ¶ìÍ�¶=è·�

•yÇÖ­±ÎÊË¼[ ]
�Ó�é¶·�ÔÕ¼?Ø��¼ªÚé°Ó�é²ÏÐ°(¼¶»··;Ö�Ãþ¹º�¶·���×̈yÇÖ­±É³¼Øï�ÙØª é¼[ ]
�Ó�é¶·²ÔÕ°Ó�é²ÏÐ¾	Ú¹ýÉ³

þÛÜÕ±U¶Á·¶»�·Ãþ·�¶·����Ù~[-abc];Á¾é¶·²ÔÕ°-a -b -ab

-abc -cb
(|ý·:éýÁ,Sþ�¶»Ý±(·ý���

•yÇÖ­±É³¼Øï�·�®̈|�ÞÈ	é¶·�ÔÕ¼?Ø��¼ªÚé°ÞÈ	é²ßàýÉ³ý·:é¾ãáþâãÃþ·�¶·����Ù~
[-a|-b]
;Á¾é¶·²ÔÕ°yÇÖ­±ä�¾

-a
¾

-b
¾·:é¾�¬º�(Èé~(Ø�Uï�»�»[-a|-b]�°(¼{-a|-b};Á¾é¶·²ÔÕ°yÇÖ­±(�°åèé:ª-a¾

-b
¾·:é¾þâ~(Èé~(Ø�Uï�
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•ÊË(|æ�çè�Á¾é²ÏÐ̈á·¶°ª ýÏÐþNO'Æ)Î�ÎéÎæ(|ê¾ëýçèì�í,îÙ¶ÌÙ�Ãþ¹º�¶·���×̈ÊËýï<̈
...
;Á¾é¶·²ÔÕ°ÊËþðñ�òÈØ(¼	óËôÁ·¶»�·Ãþ·�¶·����Ù~string...
;Á¾é¶·²ÔÕ°

sample test try
;Á·¶»Ý±(·ý���

A.1.1õö÷øùúûüª«ýþÿ�
ls :���������	
�(list)

ls [-lagdF] [names...]

-l (long format)�
�������
-a (all) ��������������
-g (group) �� ��������
-d (directory)!"#$%&'(�)*+,-
-F
����¡./01�234!"#$%&45/�678����45∗�9:�

names
����;

pwd :<=�>?@=A>B��	(print working directory)
pwd

cd :<=�>?@=A>B�CD(change directory)
cd directory

directoryEFG¡!"#$%&;
mkdir :
?@=A>B�HI

(make directory)
mkdir directory...

directoryJK��!"#$%&;

rmdir :
?@=A>B�LM

(remove directory)
rmdir directory...

directoryNO��!"#$%&;

cp :������PQ(copy)
cp [-i|-f] source-file destination-file
cp [-i|-f] source-file... destination-directory
cp -r[i|f] source... destination-directory

-i (inquiry)RS GT����;0UV¡WX6YZ£��[�\-X]̂��
-f (force)RS GT����;0UVT_̀��\-X]̂�̂a4YZ£��
-r (recursive)!"#$%&bcdefgh4RS ��
source-file RS i����
destination-file RS G����
destination-directory RS G!"#$%&
source RS i������j5!"#$%&

mv :�����CD(move)
mv [-i|-f] source-file destination-file
mv [-i|-f] source... destination-directory

-i (inquiry)EFGT����;0UV¡WX6YZ£��[�\-X]̂��
-f (force)EFGT����;0UVT_̀��\-X]̂�̂a4YZ£��
source-file EFi����
destination-file EFG����
source RS i������j5!"#$%&
destination-directory EFG!"#$%&

rm :�����LM(remove)
rm [-[r][i|f]] [name...]

-r (recursive)!"#$%&bcdefgh4NO��
-i (inquiry)NO��[*3[kl��
-f (force)NO��[*3[kl�,-
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A.1.2õö÷øûümnopAýþÿ�
cat :�����qr��	
�(catalog)

cat [-n] [name...]

-n (number)
8st�9:�

name
����;

more :�����qr��uQvwx�	
�
more [name...]

name
����;

head :�����yz��	
�
head [-number] [name...]

-number
G{[+

number
8�|T����

name
����;

tail :�����}~��	
�
tail [-number|+number] [name...]

-number��number
8�����

+number number
8�[+��|T����

name
����;

file :���������	
�
file [name...]

name
����;

touch :�������������
�
touch [-c] name...

name
0V���-,-WX45�¡;�T������JK���

-c name
0V���-,-WX45�����JK�,-�

name
����;

od :�����qr����
�(octal dump)
od [-bcx] [name...]

-b 8�¥T����
-c ��R �5������
-x (hex) 16�¥T����
name
����;

split :�����������
�
split [-number] [name [prefix]]

number
8de4

name
��������6prefix
4

aa
[+

zz
|T����� %¡4XK�)st�¢:)£¥¡����e��¤¥��

-number
����8¦§�!�̈�%T510000©ª+«�

name
i����;

prefix
¤¥����¡{4¢j;�

du :�����¬��	
�(disk use)
du [-sk] [name...]

-s (size) name
�«­«¡®X̄¡°�����

-k (kilobyte)
��¦§�±²³�%¦§4��

name
����;

ln :
B�A�HI
�

(link)
ln [-fns] link [name...]

-f (force)
& $G

link
0Z£́°µ¶T_̀��kl¡\-X]·��,-

-n
& $;

link
0UVT_«̧YZ£�,-

-s (symbolic link)
� ¹& $& $�JK��

link
& $;

name
����;
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A.1.3º
»¼½¾úûümnýþÿ�

wc :������¿ÀÁÂ�ÃÄ�(word count)
wc [-clw] [name...]

-c (character)
��¥ÅÆ�³�%¥Ç�¥ª�

-l (line)
8¥�¥ª�

-w (word)
¦È¥�¥ª�

name
����;

diff :Éx������Ê���	
�(difference)
diff [-biw] file1 file2

-b (ignore blank)
8�¡�Ë�Ì���

-i (ignore case)Í��eÎ���ÏÐ�,-
-w
�ËÑÒÓÔ���Ì���

file1
����;

file2
����;

diff3 :Õx������Ê���	
�(differences of 3 files)
diff3 file1 file2 file3

file1
����;

file2
����;

file3
����;

sort :�����qr���Ö�×ØÙÄÚÛÜ�	
�
sort [-cunfr] [name...]

sort
45ÝÞ4ßj¡���� 0_��man sort
,*��kl��¡0à-�

-c (check)á�jâ %ã«�-�[ä[¡åæ $¡°8,3
-u çè8�¤¥�,-
-n (number)
¥é�êe��ëì��â %��

-f Í��eÎ���Ì���
-r (reverce)íÒ¡�î4��
name
����;

grep :ïðQ������ñòóô�Ü�	
�(general regular expression)
grep [-[AB]number] [-cinlv] pattern [name...]

pattern
45áõ�ê0ö÷T£��

-number ø å�)8¡�ùnumber
8��������

-Anumber (after) ø å�)8¡ùúnumber
8��������

-Bnumber (before) ø å�)8¡�number
8��������

-c (count) ø å�)8¥�¥ª�û:
-i (ignore case)Í��eÎ���Ì���
-n (number)ø å�)8�8stee�4����
-l ü,je�è95ø å�)8�ý9����¡;������
-v (invert) ø å�,[̀)8�����
pattern þÿ��± � �
name
����;
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egrep : grep
����

(expression grep)
egrep [-cinlv] pattern [name...]

pattern
45��¡áõ�ê0ö÷T£��

-c (count) ø å�)8¥�¥ª�û:
-i (ignore case)Í��eÎ���Ì���
-n (number)ø å�)8�8stee�4����
-l ü,je�è95ø å�)8�ý9����¡;������
-v (invert) ø å�,[̀)8�����
pattern þÿ��± � �
name
����;

fgrep : grep
����

(fast grep)
fgrep [-cinlv] pattern [name...]

pattern
45áõ�ê5ö÷T£,-���	ã«)�êû:�
����

-c (count) ø å�)8¥�¥ª�û:
-i (ignore case)Í��eÎ���Ì���
-n (number)ø å�)8�8stee�4����
-l ü,je�è95ø å�)8�ý9����¡;������
-v (invert) ø å�,[̀)8�����
pattern þÿ��± � �
name
����;

tr :�
����Û�(translate character)
tr [-ds] [string1 [string2]]

string1, string2
45

"\012"
,*e��

8�¥������[a-z],*ea[+z¡���)���¦§����������
-d (delete)���¥[+string1
4�|«����������¤¥4¤�

-s ���¥¡����string1
�è9¡string2
4������¤¥4¤�

sed :�>BQ��?@ð(stream editor)
sed [-n][-e script][-f scriptfile] [name ...]

-n !�̈�% ¤¥�!"��
-e #$%$&&%script ³&' ()*5ß+_� Tø,-���./ 0
-f #$%$&&%�scriptfile
����[+1°e�

name
����;

spell :
�¿2�u�345A�
�

spell [-bvx] [name]
spellRø*�5ÝÞ467�û088T59:7� °;·�

-b (British) British<=�åæ $��
-v (verbose)
� <=T%>&*�&%%4�̀�-,-�?� ¦È����@� ¦È[+��/ _�ABÈ0���

-x ��/ _�ÈC�Dt(=)
eE4����

name
����;
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A.1.4FGÿHûümnýþÿ�
&&*ÓèI&&*Ó;J�WK
ccpr01
L̄7MNOPK

2
fQ,R*RÅËj�Îã,SÇ

ccpr02
L̄7MNOPK

2
fQ,R*RÅTU ÍV,SÇ

cgpr01 1
tW

2
f

11
��XYZR

cgpr02 1
tW

2
f

11
��XYZR

cgpr03 1
tW

2
f

11
��XYZR

cgpr04 1
tW

2
f

11
��XYZR

cspr01 2
tW

4
f

21
��XYZR

cspr02 2
tW

4
f

21
��XYZR

clpr01 3
tW

2
f

31
��XYZR

clpr02 3
tW

2
f

31
��XYZR

cepr01 5
tW

1
f

51
��XYZR

c1kpr01[1OPR\2fEçö÷R
c2kpr01[2OPR\1fEçö÷R
c3kpr01[3OPR\1fEçö÷R
c9pr01 9
tW

lpr :
�B]ðØ̂_̀a

(line printer)
lpr [-Pprinter] [name...]

ccbcT&&*Ó4¤¥TV�de5¦f,g±%%����[6PostScript
����4h+«��

-Pprinter printer
T�ã«�&&*Ó4¤¥��

name
����;

lpq :
�B]>ijklQ2qrmnòa(line printer queue)

lpq [-Pprinter]

-Pprinter printer
T�ã«�&&*Ó p8q�����

lprm :
�B]>ij�]>BmLM̀a

(line printer remove entry)
lpq [-Pprinter] [-] [job...]

job
5

lpqRø*�T_+[r�kl���
-Pprinter printer
T�ã«�&&*Ó '*%&�XYst4��

- u�0vù4¤¥�)'*%&wNO��
job job
Txã«�'*%&wNO��

A.1.5yz{¼|}yz{¼~���mn����

whoami :��2����mnòa(who am i)
whoami

id :��2�������2��Q��ÁÂmnòa
id

idRø*�5�OS
42̀������«� T6man id����kl�� �à��

groups :��̀a�����2� mnòa
groups [username...]

username¡xã·¢�ö÷£¤�¥¦̈§̈©ªê� ö÷£ ö÷£¤�«ª�«�

newgrp :
��¬����­2®�̄](new group)

newgrp [group]

group°§±&¤�¥¦̈§̈©ªê� ö÷£ ¥¦̈§̈°§±&�«ª�«�
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chmod :²³̄�2́µ¶�·mÚ�̀a(change mode)
chmod [-R] mode name...

-R (recursive) name
�¥̧¹º̈»©_̀¢¼½ªfgh¾XYw¿�À

mode ÁÂ./
name
¦ÃÄ§¤
�sÅÆ¾ÇÈ�

mode
ª
{u|g|o|a}{+|-|=}{r|w|x}É���stÊ>¹±ËJÆde

u
KÌ£

+ÍÎrÏ°Ð�
g°§±&-ÑÒwÓV́°
o
� Ô Õ

=Ö"x×¿
a
�� Õ
ØsÅÆ¾ÇÈ�

mode
ªÙÁ +é ÚÉ���éstJÆdeéstJÆdeéstJÆde

0400
KÌ£Ï°Ð�0040°§±&Ï°Ð�0004� Ô ÕÏ°Ð�

0200
KÌ£ÓV́°0020°§±&ÓV́°0002� Ô ÕÓV́°

0100
KÌ£×¿0010°§±&×¿0001
� Ô Õ×¿

chgrp :²³̄�2����mÚÛa(change group)
chgrp [-R] group name...

-R (recursive) name
�¥̧¹º̈»©ÛÜ¢¼½ªÝÞß¾XYw¿�À

group àá�¢�°§±&¤
name
¦ÃÄ§¤

A.1.6
�âãyä��åæ����

man :çè]éÁÂ2èêĺ�mnòa(manual)
man [-s section] title
man -k keyword...

-s section title
 ëº()*wsection¾hÆ��

-k keyword keyword
¾ø å��ËÄ̈§ èIw¡x��

keyword
ªìø*�¤�� èÂ©íà�

title
ìø*�¤��

whatis :çè]éÁÂ2îïmnòa(what is)
whatis title...

title
ìø*�¤�� ±±�±�

which :çè]é²³̄�2Ö�mnòa
which command...

command
ìø*�¤

whereis :çè]é²³̄��èêĺ�²³̄�2Ö�mnòa
whereis command...

command
ìø*�¤

A.1.7ðñò����

date :��2��mnòa
date

sleep :ó�môõ̀a
sleep [time]

time
pö÷øÅùÇ
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cal :úû]��mnòa(calender)
cal [[month] year]Ê&()*w������Éüý þ¹*ÿ±w¡x���yearÐÈw«ª�É� � þ¹*ÿ±w¡x���month
í«ª�É� � � ý þ¹*ÿ±w¡x���

month
ý ÅÆw

1��12�©©«ª�
year
� ÅÆw��©«ª�

echo :�Àmnòa
echo [-n] [argument...]

-n (no return)
¤¥¾�¿��wÎª��

argument �+
banner :�Àm��
�nòa

banner string...

string 10
���© 	��¾�¢���q

clear :
�m�
̀a
clear

bc :��
bc [name...]

name
¦ÃÄ§¤�Æ�¦ÃÄ§ v�¾ªquit
w

bc� �Ôìø*�É��Ó�
look :��¿m��óồa

look [-df][-tc] string
-d (dictionary order) ���+��ËÔÑÒ%>±%����«�
-f (fold case) Í��ÉÎ��wÏÐ���
-tc (termination character) cÉ� �¾����wÌ���
string þÿ¦ 

tee :!"#_m!"̂_$²³̄�Ø�%
tee [-ai] [name...]

-a (append)
¦ÃÄ§� ¤¥wÍÎÓV¾��

-i (ignore interrupts)&=́°wÌ���
name
¦ÃÄ§¤

script :'(2)*m²³̄�Ø+,̀a
script [-a] [name]

script
ìø*-ª.��(æ§w/0���8 (æ§w12��8É¾3Ü�script

ìø*-í12���(æ§w12��¾ªexit
ìø*-wö÷�4̧à��

-a (append) name
¦ÃÄ§¾s��56wÍÎÓV©¿�À�¥¦7§̈ª8ÓV

name
¦ÃÄ§¤�����É¥¦7§̈É��typescript�«9�4�

df :
��:;Á<=�µ>®5µmnòa(disk free)

df [directory...]
df
ìø*-ª�OS
¾3Ü������4� ©�man df����?@�� �à��

directory directory
�AB��¦ÃÄ§(%gCÐÈ¾hÆ��¡x��

yppasswd :ï�D�émÚÈa(YP password)
yppasswd

ypchfn :²�F��mGÈa(YP change full name)
ypchfn

ypchfn
ìø*-ªSun OSHu ìø*I©�ccbc©ªcc2000©�J0J���84¾3Ü�KÄ§ 

From:
¿L

finger�� ¡x¾M4�N±ø� ¤Owàá©V��
ypchsh : loginP4�mGÈa(YP change shell)

ypchsh

ypchsh
ìø*IªSun OSHu ìø*I©�ccbc©ªcc2000©�J0J���84¾3Ü�

login
�¢�¾×¿�4�(Q§wàá©V��8 ¡M�YR©V��¼½ª8 ìS*Iª×¿���S�3��àá©V�(Q§¾ªh=�Ì=�cat /etc/shells <return>����?@©V��
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A.1.8TUVäWXòY��åæ����

tar :Z�[�\]²³̄�(tarfile)
m̂_

(tape archiver)
tar [-][c|r|t|u|x][v][-b block][-f device] [name...]g±&¾¦ÃÄ§wÓV̀a÷��¾bÀ��cNdº�Äe��ªg±&IfÄc¾gA�� ©�¥hÄ%�� S,-i§©?@��0�

-c (creat) tarfile
w

name
J�jk��

-r (replace) tarfile
¾

name
wÍÎ��

-t (title) tarfile
 delIw¡x��

-u (update) tarfile
wá.���v�¾tarfile�name
¦ÃÄ§wÓV̀m©J�àá�Û4ntarfile¾ÍÎ��

-x (extract) tarfile
J�¦ÃÄ§

name
wo5í��ª¹%̈i��

-v (verbose)
MB pqw¡x����×¿��

-b (block size)
¦ÃÄ§ cNdºrs+wblock¾��

-f (device file) tarfile
wtu��¥hÄ%w

device
¾��

block
cNdº�Äe�¥¦7§̈ª20

device
¥hÄ%¦ÃÄ§¤�-©vwx56�yz ¦ÃÄ§¤ ÅÆí{|

name
¦ÃÄ§¤í��ª¥̧¹º̈»¤

uuencode :}̄~�²³̄�m:�ç�é����G�̀a
uuencode [name] label��ªvw56¾5��name
w����Évwx6J�ÏmÐ¥±Ëwà����

name
¦ÃÄ§¤

label à��¢¦ÃÄ§wuudecode
ìS�I©��÷�¦ÃÄ§¤

uudecode : uuencode
����G����²³̄�m}̄~�²³̄���G�̀a

uudecode [name]
uuencode
÷�

label
¾3Ü�ÅÆ�4¢¦ÃÄ§¤©���jk�4��name
w����Évwx6J�ÏmÐ¥±Ëwà����

name
¦ÃÄ§¤

compress :²³̄�m��̀a
compress [-cv] [name...]���4¢¦ÃÄ§ª

name.ZÉ�À¤O©jk�4���name
¦ÃÄ§ªÒ��4��

-c
����w

name.Z
¦ÃÄ§¾jk��¾vw56¾56��

name
¦ÃÄ§ªÒ��4��

-v (verbose)
���w¡x��

name
¦ÃÄ§¤

uncompress : compressçè]é������²³̄�m ¡̀a
uncompress [-cv] [name...]

name
ªv��

.Z
©�È4n�����¢��4¢¦ÃÄ§ªname
J�

.Z
�£�4¢¤O©jk

�4���name
¦ÃÄ§ªÒ��4��

-c
¢���w

name
J�

.Z
wÑ¤¥�¢¦ÃÄ§¾jk��¾vw56¾56��

name
¦ÃÄ§ªÒ��4��

-v (verbose)
���w¡x��

name
¦ÃÄ§¤

gzip :²³̄�m��̀a(GNU zip)
gzip [-cdhlv] [name...]���4¢¦ÃÄ§ª

name.zÉ�À¤O©jk�4���name
¦ÃÄ§ªÒ��4��

-c
����w

name.z
¦ÃÄ§¾jk��¾vw56¾56��

name
¦ÃÄ§ªÒ��4��

-d (decompress)
��¦ÃÄ§w¢���

-h (help)
Ê¦§̈�lIw¡x��

-l (list)
��¦ÃÄ§�delIw¡x��

-v (verbose)
���w¡x��

name
¦ÃÄ§¤
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gunzip : gzip©�ªcompressçè]é������²³̄�m ¡̀a(GNU unzip)
gunzip [-cv] [name...]

name
ªv��

.Z
í��ª

.z
©�È4n�����¢��4¢¦ÃÄ§ªname
J�

.Z
í��ª

.z�£�4¢¤O©jk�4���name
¦ÃÄ§ªÒ��4��

-c
¢���w¦ÃÄ§¾jk��¾vw56¾56��
name
¦ÃÄ§ªÒ��4��

-d (decompress)
��¦ÃÄ§w¢���

-h (help)
Ê¦§̈�lIw¡x��

-l (list)
��¦ÃÄ§�delIw¡x��

-v (verbose)
���w¡x��

name
¦ÃÄ§¤

zcat : compressçè]é������²³̄�mnòa(cat Z file)
zcat [name...]

name
ªv��

.Z
©�È4n�����gzip��¦ÃÄ§w«9�¼½íÛ��gunzip¬­�Ê¦§̈��b9�¼½íÛ��

name
¦ÃÄ§¤

A.1.9®̄{°��åæ����

ps :��±²³́[®¶µ� mnòa(process)
ps [[-]aux]

ps
ìS�IªÊ¦§̈�í��¡xí�S§����OS¶·¾3Ü�̧V�¹���man ps����?@����º��
a (all)»��¼½£�¦Në¾w¡x��
u (user)
¼½£¿ÀÅÁ¾ÂÃ��¡x��

x ÄÅÆÇwÈ¢��¦Në¾íÉÊ�¡x��

kill :
[®¶µmËÌ�Ía

kill [-l][-signal] process-id...
process-id
¾Î��ªÛ�JrÊ

ps
ìS�I©?@��Ç��signal
�¶·¾3Ü�ª12©ª��¦Në¾�Ï/0���¿�Ð4�¼½�Û��

-signal process-id
¾3Ü�x�4�¦Në¾¾s��Ñ�4�§°Ò§�¶·�

l signal
¾¼½{|�ÓÔ�lÕw¡x��¥¦7§̈©ª

-15 (-TERM)
�«9�4�̧Ö×4©12���4��ÖÆ12�Ø¾ª

-9 (-KILL)
w«9�

process-id
12��¢�¦Në¾�ÙÔ

A.1.10ÚÛÜÝÞßæ��àãáâãäåæåæçè

tty :'(éê�ëìíîï(tele type terminal)
tty

hostname :ðµñ�ëìíîï(host name)
hostname

uname : OS
�òîïóôëìíîï

uname [-apsv]

-a (all) »��¿Àõ¡ö��
-p (processor)
¦Nëd�÷õ¡ö��

-s (operating system) OS
¤õ¡ö���×4ª¥¦7§̈©«9�4�

-v (version) OS
�h±ø̈�õ¡ö��

uptime :ùú���ûǘýþ$CPUÿ��ëìíîï
uptime
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A.1.11���ãäåæåæçè

who :����	�¬ï��
́� ëìíîï
who [-Hq]

-H (header)�5�õ56
�
-q ��r�4¢Ã�©56
�

w :����	�¬ï��
$*���́��ëìíîï
w [-hls] [username]
�5�¾uptime
ìS�I��ö�4��É¬�CPU�������ö�4�

-h �5�õ�ö���
-l (long format)��56Ã��×4 !"7#$�%9&4�
-s (short format)'�56Ã�
username
¼½()

username*+
�¿ÀÐÈ*,Æ
�

finger :
��
óôëìíîï

finger [-lms] [keyword...]
finger [-l] [username]@hostname...

finger
ìS�I*3Ü-�ö�4�.�*K/#õ0m123*Î�- cc45� 6���ö�4��78�9¤�
��:��-;���

-l (long format)��56Ã�
-m keyword
õ¼½()*,<�-=>
�

-s (short format)'�56Ã�
keyword
¼½()�?)���@A

username
¼½()����B78 hostname
ì�CDEFõ¼½�-��¼½(lÕ��ö�4�

hostname GHE$ì�CDEF�I¾$)

whois :
��
óôëìíîï

(who is)
whois [-h hostname] keyword

whois
�EJ¾�KLLb�M �4�N�Ð4-���Eh*̧O�gA
��

-h hostname hostnameP�CDEFõwhois
�EhQ
�

keyword
=>
�RESEI

A.1.12TUVWáXYáZ°ãä[\åæçè

telnet : TELNET
[]ñ̂_��ï�̀añ]bcdëef_

telnet [hostname]

hostnameGHE$Ng/�
�I¾$)

rlogin :
�̀añ]bcdëef_(remote login)

rlogin [-8] [-l username] hostname

-8 (8 bit)
yh*8Jd$õ¼½
�i!"7#$ 7Jd$�{|j�k�i

-l username GHE$Ng/�½�¼½()Q�-username
õbl

!"7#$� MB�¼½()�%9&4�
hostname GHE$Ng/�
�I¾$)

rsh :
�̀añmPd�̂mdnëoe�Íï(remote shell)

rsh [-l username] hostname command

-l username GHE$Ng/�½�¼½()Q�-username
õbl

!"7#$� MB�¼½()�%9&4�
hostname command
õpNq��I¾$)

command
pNq�B�PS�IN
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rcp :
�̀añmPd́rsc_ë̂taîï(remote copy)

rcp [[username@]hostname:]source-file [[username@]hostname:]destination
rcp -r [[username@]hostname:]source... [[username@]hostname:]destination-directory
PCE�uv�"w/#)�Óx�vy*hostname:
õ3z
�{*3|-}:~��*Óxq4-��"w/# ��I¾$*AB
�{õ��
�ihostname:
õ��
�n!"�#$Q�-MB

�I¾$)�%9&��i�*username:
õ%9�{*�|-}@~��*Óxq�-��I¾$*�
�i��¾ ¼½()

username
�N�Ð��{õ��
�iusername:
õ��
�n!"�#

$Q�-MB�¼½()�%�&��i
-r (recursive)
!���$G���Q���*PCE
�

username @
��*Óxq��I¾$��¼½()

hostname :
��*Óxq��"w/#�AB
�I¾$)

source-file PCE�"w/#
destination PCEv"w/#��� !���$G
destination-directory PCEv!���$G
source PCE�"w/#��� !���$G

A.1.13���(tcsh)�Y
�åæçè

cd, which, kill����� ¡¢£¤¥¦§̈©ª«¬­®̄°¡¤¥¦§±²³́µ²³¶·̧««¹¡º»®
tcsh¼½¡�¡¾¿À¹¶·ÁÂÃÄ̧

PÅ_ÆÇÈÉÊÆÇ�òîïËÌ̂mdn

set :PÅ_ÆÇëÍÎîï
set [variable[=string]]ÏÐ���MÑ<Òq�-��§Ó#ÔÐõ�ö
�ivariableõ%���&string

õ��
�Q
variable
�öq��§Ó#ÔÐõÕÖ×ØQ
�i

variable
§Ó#ÔÐ)

string
Ö×Ø

unset :ÙÅ_ÆḈÍÎëÚÛîï
unset variable

variable
§Ó#ÔÐ)

setenv :
ÉÊÆÇëÍÎîï

(set environment variable)
setenv [variable [string]]ÏÐ���ÜÑ<Òq�-��45ÔÐõ�ö
�ivariableõ%���&string

õ��
�Q
variable
�öq��§Ó#ÔÐõÕÖ×ØQ
�i

variable45ÔÐ)
string
Ö×Ø

unsetenv :
ÉÊÆḈÍÎëÚÛîï

(unset environment variable)
unsetenv variable

variable45ÔÐ)

ÝÞÌßà�òîïËÌ̂mdn

jobs :��oe³́̂mdń��ëìíîï
jobs [-l]

l (long)
¦á�¾ÙÔ��ö
�

fg :âã³́ÝÞÌëäåîï(fore ground)
fg [%job]

job jobsPS�æ��öq�Bø̈cÙÔ
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bg :âã³́ÝÞÌë}çèbéêdn�äåîï(back ground)
bg [%job]

job jobsPS�æ��öq�Bø̈cÙÔ

stop :}çèbéêdn�oe³́ÝÞÌë�ýâãîï
stop [%job]

job jobsPS�æ��öq�Bø̈cÙÔ

notify :}çèbéêdn�oe³́ÝÞÌ́ëìÆíëîüÍï
notify [%job]

job jobsPï�æ��öq�Bø̈cÙÔ

wait :ð�́}çèbéêdnÝÞÌ́oñËÌëòó
wait

%jobôõ¡ö÷øù
100
¦á�¾ÙÔ

100
Ù

%1
ø̈úÙÔ

1
Ù

% ûü*ýþ�Bø̈ú
%-ÿÎü�ø̈ú
%cc
pNPï�æ�cc����ø̈ú

%?sort
pNPï�æ*sortõÉ�ø̈ú¦á�¾ÙÔ 
psPï�æ��� jobs -lPï�æ����O�ø̈úÙÔ 

jobsPï�æ����O�

��fËÌ̂mdn

alias :
m̂dń��ëÍÎîï

alias [name [string]]ÏÐ���ÜÑ<Òq�-��	/G
¾ÿÕõ�ö
�iname
õ%���&

string
õ��
�Q

name
�<Òq�-��	/G
¾õ�ö
�i

name
	/G
¾)

string
<Ò
�Ö×Ø

unalias :�c��µ́ÍÎëÚÛîï
unalias name

name
	/G
¾)

rehash :
m̂dn
�́�́���çÙ��aÌ_ë��îï(re-assign hash table)

rehash

unhash :
m̂dn
�́�́���çÙ��aÌ_ë��f�îï(unuse hash table)

unhash

login : loginÙÅ_ëËÌ	È���login
îï

login

logout : loginÙÅ_ëËÌîï
logout

exit :ÙÅ_ëËÌîï
exit (expr)

expr
�%�&�BÐ� 

$status
§Ó#ÔÐ*%�&��

expr
Ð���� Ð�*���i() ���O�
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exec :
m̂dnëoeîï

(execute)
exec name

name
õpN
�ipN��|-�ÆÇ �|-×��i

namePï æ)��� pN!"�"w/#)

source :
oeîï̂mdń#Íërsc_ûü$%

source name"w/#)
name*&'�BPï æõÜÑ()Ó#�pN
�i

name
"w/#)

history :
oe	�̂mdń*+ë,ï

history [-hr] number"w/#)
name*&'�BPï æõÜÑ()Ó#�pN
�i

h
/- $./õ�ö*30��

r (reverse)12'&.3(number4(/- $õ56*�ö
�
number
�ö
�/- $(Ð

A.1.1478

Pï æ9(:;) Pï æ9(:;) Pï æ9(:;)
alias 194 ( A.1.13 ) jobs 193 ( A.1.13 ) split 184 ( A.1.2 )
banner 189 ( A.1.7 ) kill 191 ( A.1.9 ) stop 194 ( A.1.13 )
bc 189 ( A.1.7 ) ln 184 ( A.1.2 ) tail 184 ( A.1.2 )
bg 194 ( A.1.13 ) login 194 ( A.1.13 ) tar 190 ( A.1.8 )
cal 189 ( A.1.7 ) logout 194 ( A.1.13 ) tee 189 ( A.1.7 )
cat 184 ( A.1.2 ) look 189 ( A.1.7 ) telnet 192 ( A.1.12 )
cd 183 ( A.1.1 ) lpq 187 ( A.1.4 ) touch 184 ( A.1.2 )
chgrp 188 ( A.1.5 ) lpr 187 ( A.1.4 ) tr 186 ( A.1.3 )
chmod 188 ( A.1.5 ) lprm 187 ( A.1.4 ) tty 191 ( A.1.10 )
clear 189 ( A.1.7 ) ls 183 ( A.1.1 ) unalias 194 ( A.1.13 )
compress 190 ( A.1.8 ) man 188 ( A.1.6 ) uname 191 ( A.1.10 )
cp 183 ( A.1.1 ) mkdir 183 ( A.1.1 ) uncompress 190 ( A.1.8 )
date 188 ( A.1.7 ) more 184 ( A.1.2 ) unhash 194 ( A.1.13 )
df 189 ( A.1.7 ) mv 183 ( A.1.1 ) unset 193 ( A.1.13 )
diff 185 ( A.1.3 ) newgrp 187 ( A.1.5 ) unsetenv 193 ( A.1.13 )
diff3 185 ( A.1.3 ) notify 194 ( A.1.13 ) uptime 191 ( A.1.10 )
du 184 ( A.1.2 ) od 184 ( A.1.2 ) uudecode 190 ( A.1.8 )
echo 189 ( A.1.7 ) ps 191 ( A.1.9 ) uuencode 190 ( A.1.8 )
egrep 186 ( A.1.3 ) pwd 183 ( A.1.1 ) w 192 ( A.1.11 )
exec 195 ( A.1.13 ) rcp 193 ( A.1.12 ) wait 194 ( A.1.13 )
exit 194 ( A.1.13 ) rehash 194 ( A.1.13 ) wc 185 ( A.1.3 )
fg 193 ( A.1.13 ) rlogin 192 ( A.1.12 ) whatis 188 ( A.1.6 )
fgrep 186 ( A.1.3 ) rm 183 ( A.1.1 ) whereis 188 ( A.1.6 )
file 184 ( A.1.2 ) rmdir 183 ( A.1.1 ) which 188 ( A.1.6 )
finger 192 ( A.1.11 ) rsh 192 ( A.1.12 ) who 192 ( A.1.11 )
grep 185 ( A.1.3 ) script 189 ( A.1.7 ) whoami 187 ( A.1.5 )
groups 187 ( A.1.5 ) sed 186 ( A.1.3 ) whois 192 ( A.1.11 )
gunzip 191 ( A.1.8 ) set 193 ( A.1.13 ) ypchfn 189 ( A.1.7 )
gzip 190 ( A.1.8 ) setenv 193 ( A.1.13 ) ypchsh 189 ( A.1.7 )
head 184 ( A.1.2 ) sleep 188 ( A.1.7 ) yppasswd 189 ( A.1.7 )
history 195 ( A.1.13 ) sort 185 ( A.1.3 ) zcat 191 ( A.1.8 )
hostname 191 ( A.1.10 ) source 195 ( A.1.13 )
id 187 ( A.1.5 ) spell 186 ( A.1.3 )
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A.2 UNIX<
=>?@ABCDEF
««¹¡º»G

tcsh¼½¡�¡¾¿À¹¶·ÁHÃÄ̧

A.2.1���IJ�KL

argv
)Ó#M�GN$*Oq�BÏÐ(Ø

status ûü(Pï æ�PQ(�R�õö

cwd Current Working Directory.S� $!���$Gõö

home
IET!���$Gõö


path Pï æUMõö
isetVúPï æ�W<!
user
ÜÑ()Ó#Ná�M(XEY)õö


uid
ÜÑ()Ó#Ná�M(XEYidõö


gid
ÜÑ()Ó#Ná�M(g#ENidõö


term
ÜÑZ[�-��FE\]#̂_õö
isetVúPï æ�W<!

tty
ÜÑZ[�-��FE\]#(̀a./õö


prompt
)Ó#Ná N$(b�õö
isetVúPï æ�W<!

autologout
�c$�B78ud(eÐ(fgh��0�itcsh jk�*�P
�

ignoreeof
�c$�B78ulm'&C-dn0o��)Ó# �P���i�P* exit
npl

noclobber
�c$�B78u)Ó# qr("w/#*shnGt/��$
�{nuq��id(W<n:v�-Pï ænpN
�* !npl

noglob
�c$�B78u*,?��(S/#æSEæ*��"w/#)(wfnN�x��

nonomatch
�c$�B78u"w/#)(wf*yz{-�	|EQ}~Pï æn�k��

verbose
�c${B78u)Ó# 	/G
MuPï æu"w/#)uÔÐ��(���
n{B�(Pï æn��{��&pN��

history Pï æ12(.�Ðn��isetVúPï æ�W<!
histchars 12�O��Ö×n��i�W<(78!npl
savehist
"w/#*��Pï æ12(.�Ðn��isetVúPï æ�W<!

shell
ÜÑ()Ó#n��

tcsh tsh
(�E�� n��

version
ÜÑ(

tcsh
(�E�� n��

A.2.2��IJ�KL

PATH Pï æUMn��ipath)Ó#ÔÐQ�k{-��
HOME
IET!���$Gn��

PWD S� $!���$Gn��
SHELL
ÜÑ()Ó#n��

HOST
IM$)n��

HOSTTYPE
IM$P CDEF(̂_n��

LOGNAME
ÜÑ()Ó#Ná�M(XEY)n��

USER
ÜÑ()Ó#Ná�M(XEY)n��

LANG ��45n��
TERM
ÜÑZ[{-��FE\]�̂_n��iterm)Ó�ÔÐQ�k{-��

MANPATH manPï æ�=>��ï�D
��w/�(�O7�n��
DISPLAY X�� æ�
NG�E)� (����vn��
EDITOR ��(	��Fn��
PAGER ��(�E� n��
PRINTER ��(NG F¡n��
TEXFONTPATH TEX
(�� ¢����¢Gn��

TEXTFMPATH TEX
(�� ¢����¢Gn��

ARCH
IM¢P CDEF(
ER£�¤ n��icc45¥¦

ENVIRON
IM¢P CDEF(45̂_n��icc45¥¦

XENVIRON
IM¢P CDEF(X�� æ�(45̂_n��icc45¥¦

COMMON §̈W<����¢Gn��icc45¥¦

196



A.2.3©ª«¬X�­®̄°±²

< ��ghn�w³�́µ¶�
<< string
Ö×Ø

string
�ghN(vy·Ü���̧��ghn¶�

> ��shn�w³�·&�
>> ��shn�w³�·¹z&O��
>&
	|ºshn�w³�·&�

>>&
	|ºshn�w³�·¹z&O��

>! ��shn�w³�·&�(noclobber)Ó�ÔÐ·��»¼n½v)
>>! ��shn�w³�·¹z&O��(noclobber)Ó�ÔÐ·��»¼n½v)
>&!
	|ºshn�w³�·&�(noclobber)Ó�ÔÐ·��»¼n½v)

>>&!
	|ºshn�w³�·¹z&O��(noclobber)Ó�ÔÐ·��»¼n½v)

| ��shnU³N·&�
|&
	|ºsh�U³N·&�

¾¿cÀèÙÞdÁÂfÃÄ�Å�̂mdnoeÆÇ

command
È̈(Pï æpN

command &
�c�g|� æ̧(Pï æpN

command1 ; command2 command1
(pN�ÉÊi

command2npN��
(command1 ; command2) command1 ; command2

·ËÌiÍ{ÎÿPï æ(�l·)Ó�ÏÐl
command1 | command2
È̈(U³NÑOpN

command1 |& command2
	|ºshnÒÊÓU³NÑOpN

command1 && command2 command1
(pN�ÔÕ��i

command2npN��
command1 || command2 command1
(pN�yz��i

command2npN��
(command > outfile) >& errorfile��shQ	|ºshnÖ0�

A.2.4×Ø«�ÙÚ�Û«�ÜÝÞÜ±²

* ß�(àá4�á(Ö×
? ß�(ÿÖ×
[characters] []
·â��ÓÖ×Ø

characters
·Ò���ß�(ÿÖ×

[char1-char2]
Ö×

char1
µ́
char2
�̧(ãâ·Ò���ß�(ÿÖ×

{string1,string2,...}
Ö×Ø

string1
�{�Ï

string2äå(�~�́
. S� ¢����¢æ
.. S� ¢����¢æ(ÿçá(��(����¢æ
~
jÖ(èºT����¢æ

~username
Xºé¡username(èºT����¢æ

A.2.5êë®Üìíîïðñ�ò̄ó

!! ûü(ôï õö
!n n
.Ê(ôï õö

!-n n
.ü(ôï õö

!string string
µ́���÷ø(ôï õö

!?string stringnÒ�÷ø(ôï õö
!$ ûü(ôï õö(÷�(Î�
!* ûü(ôï õö(1.Ếµ÷�(Î�ùç�Rôï õúû(üý(ÏÐþ
!n:$ n
.Ê(ôï õö(÷ÿ(Î�

!n:^ n
.Ê(ôï õö(÷�(Î�

!n:m n
.Ê(ôï õö(

m
.Ê(Î�

!n:m-l n
.Ê(ôï õö(

m
.Ếµ

l
.Ê(Î�

!n:* n
.Ê(ôï õö(

1
.Ếµ÷ÿ(Î�ùç�Rôï õúû(üý(ÏÐþ

^str1^str2^ûü(ôï õ(str1nstr2·�����
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A.2.6��ò�

a a
ù̈È(Ö×þ·ïc¤��

. ß�(ÿÖ×·ïc¤��
^
ö�·ïc¤��

$
öm·ïc¤��

^.....$ 5
Ö×(ö·ïc¤��

|
üÿ(�	�Ü(�
�́·ïc¤��

ab|cd ab�{
Ïcd(å�µ́·ïc¤��
ab|cd|ef ab�cd�{
Ïef(�
�́·ïc¤��
(ab|cd)(12|34) ab12 ab34 cd12 cd34
(�
�́·ïc¤��

[abc] abc
(å�́ÿ��·ïc¤��

[^abc] abc
(å�́ÿ��úû·ïc¤��

[a-z] a
µ́
z�̧(ãâ(å�́ÿ��·ïc¤��

[a-hxyz0-9] abcdefghxyz0123456789
(å�́ÿ��·ïc¤��

? ?ûü(�	��(à�4ä�{Ïÿ4·ïc¤��
ab?c ac abc
·ïc¤���abbcäå·Ïïc¤{ä�

* *ûü(�	��(à�4úá(�R�{·ïc¤��
ab*c ac abc abbbcäå·ïc¤���ab1cäå·Ïïc¤{ä�
a.*c ac abc abbbc a123cäå·ïc¤��
+ +ûü(�	��(ÿ4úá(�R�{·ïc¤��
ab+c abc abbc abbbcäå·ïc¤���ac ab1cäå·Ïïc¤{ä�
a.+c abc abbc abbbc a1cäå·ïc¤���ac·Ïïc¤{ä�
\{num\} ûü(�	��(num4(�R�{·ïc¤��
\{num,\} ûü(�	��(num4úá(�R�{·ïc¤��
\{num1,num2\}ûü(�	��(num14́µnum24�̧(�R�{·ïc¤��

\ ^ $ . [ ] ( ) | * + ?
Ï�̈(��̧Ïä
���n��Ó��� |��̧������ |��·px�ý�� /n!(����{Ó�QÏ\$äå("#·\ /·$%ý&
�\ /n��{Ó�QÏ

\\
�̧��
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A.3 Mule&'(
)

*+,-
C-h ./01234256789:h56;
M-x ABC<=>2?42567@ABx567CDEBABCFGH
M-C-x<=>2?42567@AB./01234256789:x56;
<Space>
=I2=4256;

<return>JK2/4256;
<Delete>LJ204256;

A.3.1MNOPQRSTUVSSWX

mule <return> Mule
5YZ;[

C-x C-c Mule
5\];[

C-h T Japanese <return> Mule(
_̂̀

)abc20Jd35*e;[
C-x C-f filename <return>fgh35ijkl
C-x C-w filename <return>fgh3m5no7Cpq;[
C-g resta.u/vwx5yz{;
C-l |2}3a~[�5t���Z;[
C-x u�@�C- ��a��wx5yz{;(Undo)

M-x goto-line <return> r�7@�B��/?;[��������
C-<Space> |2}3a��Bu2�5��0;[
C-x C-x |2}3a��Fu2�a��5����[
C-w
u2�a���:|2}3a���5+�7�{ ;[¡|�0¢

M-w
u2�a���:|2}3a���5+�;[¡.£2¢

C-y
+�7@¤¥¦5|2}3a��B§�;[¡I2=0¢

C-k |2}3a���:�̈��5+�7�{ ;[©ª
C-s String |2}3��«z¬,­B­�®�̄°;[
C-r String |2}3��«z±,­B­�®�̄°;[
C-s
¬,­B̄°5²³[

C-r
±,­B̄°5²³[

C-g
°̄5\]7|2}35̄°́µ���B¶;

Wnn

C-\ Wnn
5·Z̧\];[

<Space>
n¹;[º»¼½5*e;[¡C-n
�¾¿¢

C-p
�¼½5*e;[

<return>
n¹¤¥5À�;[

C-o
¤Á5ÂÃ;

C-i
¤Á5ÄÅ[

C-f Æa¤Á��Z;[
C-b Ça¤Á��Z;[
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��ÈÉÊË
ÌÍ

M-<�I2�M-v
1
�±

C-p�Í
1
�̀

1
¥�Î

1
¥Ï

1
Ï̀�̈

C-a M-b C-b ÐÑC-f M-f C-eÒ
1
�¬

C-n»I2�C-vÓ̈
M->

A.3.2ÔÕÖ×ØQOPÙWX
ÚÛÜ

mule filename <return> Mule
5·Z7�

filename
5Ý�fgBÞjkl

mule -q .emacs
5ßà7�

Mule
5·Z;[

mule -u usr name usr nameaáa.emacsaâ��Mule
5·Z;[

ãäåÉÊË

C-x i filename <return>æfgh35|2}3a��Bç7kl
C-x C-s |è/0Ý�fg5pq;[
C-x s
;é�aÝ�fg5pq;[

C-x k |è/0Ý�fg5pqêëB�12ì;[
C-x C-v |è/0Ý�fgBfgh35Þjkl

(|è/0Ý�fgaíî��12ì;[)
C-x b
Ý�fg5ï��[

C-x C-b
Ý�fgJ=05*e;[

C-x C-q ðñkjò2v5no;[
M-x recover-file <return> autosaveó�@íî5Þjkl

ô�õÆö÷

C-x C-k døù�úû.2vno
C-x C-k i
42ü2v�:a�û.2vno

C-x C-k ffgh3a�úû.2vno
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ýÆþ
ÿ�º��¤¥

M-x zenkaku-region J2��/��5ÿ�B;[
M-x hankaku-region J2��/��5��B;[À�Ïa�n¹
M-x henkan-region J2��/��5n¹;[�
M-x gyaku-henkan-regionJ2��/��a�¥5�:98B¶;�
M-x roma-kana-regionJ2��/��a12u¥5�:98B;[¤¥a��¹�
C-t |2}3a��a¤¥F	aÇa¤¥5��¹�[
z�7
C-u n Command Command
5

n�
z�;
�@�M-n Command
: C-u 5 C-
d/v�

5�
��ÈÉÊË

M-a
¤aÌÍ��Z;[

M-e
¤äÓ��Z;[

|2}3a��
M-x what-line <return>�|2}39���B~[�*e;[
C-x l
ÿ�a��F��a|2}3��5*e;[�I2�

C-q C-l
�I2�¤¥̂L5�û;[

�����������
M-x kill-rectangle <return>
u2���0���:|2}3����a�1��5{ ;[

M-x clear-rectangle <return>
u2���0���:|2}3����a�1��5��B�¹;[

M-x yank-rectangle <return>
{ 7@�1��5|2}3��B§�;[

��

M-% search-string <return>change-string <return>°̄¤¥¦5�¹¤¥¦BÀ�789:�¹;[
<Space>�@�y��¹5�8 
<Delete>�@�n��¹5�8!8"
!
�#zÿ�5À�êëB�¹5�8 

^
�$H�B¾%[

M-x replace-string <return>search-string <return>change-string <return>°̄¤¥¦5�¹¤¥¦B;é��¹;[
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&'()
C-x 2
±¬B*+,;[

C-x 3 ÇÆB*+,;[(Emacs
��

C-x 5)

C-x o |2}35æ-h/v-B�Z;[
C-x 1 |2}3a~[-h/v-./a-h/v-50;
C-x 0 |2}3a~[-h/v-50;-h/v-aJ1hì
C-x ˆ |2}3a~[-h/v-52,­B34;[
C-x } |2}3a~[-h/v-55,­B34;[

6�ãä7��
C-x C-b
Ý�fg$85*e;[

?
Ý�fgJ=09:;3?5*e;[

f |2}3a�aÝ�fg5-h/v-B*e;[
1 |2}3a�aÝ�fg<³5-h/v-B*e;[
q
Ý�fg$85\];[

=É>
C-h
;3?5?@ú;

C-h C-h C-h
;3?A?B�/F	aCD5*e;[

C-h k Command CommandaE�CD5*e;[
C-h a String String
5Fl.u/va$85*e;[

C-h b
��a42,G5*e;[

HIJåIKLMNÉ
C-h i
A/Oh/uPQd35·Z;[

q
A/Oh/uPQd35\];[

m RPQ25ST;[
u
�aRPQ2B¶[

<Space>
²ñ5Þl

<Delete>
�B¶[

n
»aU�BVl

p
�aU�B¶[

d
A/Oh/uPQd3aWXaRPQ2B¶[
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KYZ
C-x (

42ü2vwx+�́µ
C-x )

42ü2vwx+�\]
C-x e

+�7@42ü2vwx[�
M-x name-list-kbd-macro <return>macroname <return>

u�1Bm�5\³[
M-x macroname

u�1[�
M-x insert-kbd-macro <return>macroname <return>

u�1�]fgh3ðñú7
M-x local-set-key C-c C-d ’macroname

u�15
C-c C-d
B�]
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Wnn
n¹

M-h (
n¹stB

)
�:98B;[

M-k (
n¹stB

)|K|̂B;[
q
d3fg_�0�ûò2vB;[

C-q
d3fg_�0�ûò2v5̀Å[

C-k�@�C-c
n¹54�/�3;[

(
�:98B¶[

)

(C-f C-b
��Ï7�ab¿c

)n¹¼½a$8
M-s
n¹¼½$85<.2�B*e;[

C-n
»a$8�+5*e;[

C-p
�a$8�+5*e;[+da�û

C-ˆ
+d$8aRPQ25<.2�B*e;[

�@� 0.JIS
�û

M-x special-symbol-input 1.
+d

2.e�¥
3.
�:98

4.|K|̂
5.fJB�¤¥
6.
1Bd¤¥

7.gh
8.
�i�û

0.ø��û
a.j$kl
b.j*kl
c.
½m�¥

C-n
»a$8�+5*e;[

C-p
�a$8�+5*e;[ǹop

M-x toroku-region J2��/(qr)r�7@ǹ5op;[
M-x edit-dict-item
ǹ5op7@sð5��;[	at

x? uó"¤¥5ú;(
:vxaw�vxw)
z? yz+d5ú;(
:vz(w�v{w)
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|
A.1 z
42Fa}~êB«[+d

MHE
Þl

M-x mh-rmail <return> MHERh3J2�5·Z;[
q MHERh3J2�5\];[
. Rh35Þl
<Space>
²ña�+5Þl

<Delete>
�a�+5Þl

ð�
M-x mh-smail <return>Rh35ð�
C-c C-c Rh35��;[
C-c C-q Rh35��;[a5̀Å[��
a Rh3B��5ð�
C-c C-y Rh3aíî5E�;[
C-c C-c
��5��;[

C-c C-q
��5��;[a5̀Å[��

o foldername R235~/Mail.¬af�3�B�z+³[
R23ü��=

M-f folder_name ~/Mail
.¬af�3�aR235Þl

M-r
��af�3�5Þj�;��"R235Þj�;�B���

M-p R23a�d5�z�;
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GNUS

M-x gnus <return> GNUS
5·Z;[

q GNUS
5\];[

PQ2=�32?STøù
<Space> |2}3��aPQ2=�32?5Þl
c
;é��ÞB;[

u
»a·Z�:*e78"« B;[

L
;é�aPQ2=�32?5*e;[+�øù

<Space> |2}3��a��0PQ2=5Þl
<Space>
+�a²ñ5Þl

q
PQ2=�32?STøùB¶[

<Delete>
+�a�a�+5Þl

d
+�B�Þu2�5\³[

f
*eta+�B�7�f�12;[

F
*eta+�B�7�E�\ñ�f�12;[

a ��a@Åa��5��;[
C-c C-c
¡f�12º��+���øù�¢+�5��;[

o
+�5pq;[

Directory��õ
M-x dired <return> Dired
ò2v5·Z;[

q Dired
ò2v5\];[

f |2}3��afgh35Þjkl�L�è�0J8:�Z
v |2}3��afgh35�[��B¶[a�C-c

^ �L�è�0JB�Z
~
Ý��d�?fgh3filename
B��u2�5\³[

d |2}3��afgh3B��u2�5\³[
u |2}3��afgh3au2�5yz{;
x
u2�fgh3¡��8%¢5[�

C |2}3��afgh3a.£2
D |2}3��afgh3a��
R |2}3��afgh3aJ�2�
M |2}3��afgh3achmod

C��õ
M-x c-mode C
ò2vB;[

M- C-\ (�@�M-x indent-region)J2��/a��5h/L/0;[

ôI�åÉ

M-x compile <return>�� hO¡·Z¢[
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.emacs£¤¥¦

(setq enable-double-n-syntax t)

vnnw�v§wFn¹¢[« B̈�¢�

(load "/NF/local/general/lib/mule/19.28/lisp/its/hira.el")

(its-defrule "string" "string2")©̈ºemacsaª~�
(defrule "string" "string2")

string
¡«¬u¥�û¢[Fstring2
B­[« B̈�¢�



(load ”/NF/local/general/lib/mule/19.28/lisp/its/hira.el”)

(its-defrule ”dhi” ”
�®”)

(its-defrule ”thi” ”
�®”)

(setq-default case-fold-search nil)

case-fold-searchF" ̄°�B4¤¥u¤¥¡̄æ¢[�% �aLf�°±²¡â�̈�¢�³aª~�ÿ�aÝ�fǵµ"�̄æ̈�¢�

(global-set-key "\C-x@" ’compile)

C-x @a¶¬wx́�̈�compilea�u�vwx¡,zG��¢�·j́M- C-a
­̧

"\e\C-a"

F¹̈�¢�

(autoload ’gnus "gnus" "Read Network News" t)

·Z�́
gnusº�¡»Z¼́Þjkj�¢�

(setq kill-whole-line t)

½<̈
emacsaª~�

(defun kill-line-twice (&optional numlines)

"Acts like normal kill except kills entire line if at beginning"

(interactive "p")

(cond ((or (= (current-column) 0)

(> numlines 1))

(kill-line numlines))

(t (kill-line))))

(global-set-key "\C-k" ’kill-line-twice)

¾¿º$�����Í�C-k
¡

2��­ ÀÁÂ~z�¢Â³��$��Ãl« ́­z�¢�
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A.4ÄÅÆÇÈÉFAQ(Ê)
A.4.1ËÌ
ÍÎÏÐ

(209ÑÒÓÔÕ)
FAQÖ×ØÙÚÛÔÜÝÞ

FAQßàáÞâãäåæçèÍéêëìÕíÕîïÛÔÜ
FAQ
ÐðÖ×ñØñáòóôØÙÚÛõöéêÛî÷øñÚÛÔÜùúûÖ×ØÙÚÛÔü

UNIXýþÿÞ����Ð�Û�Ý�
(209ÑÒÓÔÕ)
����Þ��	
��ß�á
�áëìñÞÚÛõÜ
grep
Þ�ñ�ö����õø��Ô�ï�Ùü���Þ���àÞ��

LINKÖ×�Ü� àáÞ!"#ôõ$%&$%&Ú'Ïï�Ù
Mule
Ð�Û�Ý�

(212ÑÒÓÔÕ)
mule
ÚÞÔØ()*+Ú,

nn-Ú,Ù-�*+Û�ÐÍéêÛî÷øñÞÚÛÔÜ
Mule
Ú./01ëì2ÞÞ34ÍíÕîïÛÔÜ5#ôÐ�Û�Ý�

(213ÑÒÓÔÕ)5#ô�67õ'Ù8ÔéêÔ�9:ëìñÞÚÛõéêÛî÷;ñÚÛÔÜ
<=>?@�AB�ÐÍéêÛî÷øñÞÚëCêÔÜ67Þ5#ô
�DàõEÕØñÞÚÛõöFG��HÍI�ïÛÔÜ
JKÞLÔÕMì5#ô8BNÞ!OôPÐQî��HÍI�ï�ÙÔÜ>RáSTÒàU5ÒôÞVW�X�YÐZ[\õABÕîØ�ØÖ%&ñïëìü!OôP]Þ5#ôÞ̂_�̀AaÐÛ�ÐÍéêëìÕññÞÚÛÔÜ>RáSTÒàÐ�Û�Ý�(215ÑÒÓÔÕ)STÒà=ôÒ�ÞbÒáÞc�(GNUS)>RáSTÒà�'ÙÚñìÕöSTÒà=ôÒ�ÞdÐe*-õAñ×ëïñïëìüfgÞhiØÞÚöjë��k�ï�ÙüéêÛî÷jl�ÞÚëCêÔüYm67õndUnoÐp�ÞÝ��eqrstuv��wÒÚÛ-Øé�ñê;êÐXñ×ñïÛõöÝîÍéêñêxyÚÛÔÜ
<=>?@�AB�ÐÍéêÛî÷øñÞÚëCêÔÜ
>RáSTÒàÐzW�{|ëìÞÚÛõöêï�{|Ú}ìÔéêÔ�9:Û�ÐÍöéêÛî÷øñÚÛÔÜ
ñ~ÙØSTÒà=ôÒ�õI�ïÛõö�î�îéÙØ2ÞØÞÚÛÔÜ��à�àáÖ×ØÙÚÛÔÜ
Followup-To:Ö×ØÙÚÛÔÜ

X
Ð�Û�Ý�

(218ÑÒÓÔÕ)
ß�Òá�=#�ëìv�Ú
�ß�Ò<����%��;ê�Û��Can’t open displayÖ×�ïÛü
�î��ÞÝ�

(218ÑÒÓÔÕ)�Ò�R<��Ö×�ÚÛÔÜ��D�áß��ÞLÔÕ2�Õî�;êÐëìñÙÚÛõ Ò�Ò���Ö×2n)õ�B�öI�ñÍ�2���î�ï�2Ð�ÔØñÞÚÛõ��ëìñÞÚÛõöéÞ�ß�w��KëìÕøñÞÚëCêÔÜ�Þ�b����Òw�U���ëìñÞÚÛõ
Macý(219ÑÒÓÔÕ)�R�Ðß�Ráà#R?Í�ñ×ñØñÞÚÛÔÜ

Mac
Ú!�R�Òõ ���Øñü

Mac
Ú��à�õ�R��î×ñ�ü��à�Ð¡¢Ú}Øñü

Mac
ÚÝ�l�Q£YÐ¤w¤¥ëÔ�Øñü

Programý(220ÑÒÓÔÕ)
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math.h
��ÖìÕ���#ôÚ}Øñü
�Þ�

(220ÑÒÓÔÕ)!�R�Ò��à��¦ñìñÞÚÛõöö

A.4.2§̈©ª

Q. FAQ«¬­®̄°±²
A.³́µ¶·̧¹º»¼½¾¿ÀÁÂÃÄÅǢ°Ç

Frequentry asked question
ÞÈÚÛü�É2ÊÎËÌõ���Íl��2Îî�ëöËÌÛ��2ÏõZB×��ÞÚöï�Ýî���Ý�Ú�î�ÐÑë;ê�ñêxÒõI�ïÛüÝÝÚÍÓ]ÐI�tuvÞÔÕÐÖÛ��ï×ïØËÌÐÍl×ñïÛü

Q.Ø£FAQÙÚÛÜ£ÝÞßàáâãäÂåæåº¿°±²
A.ç£è±åéêëì¹íÇ
îtuv��wÒ6ïðñåtuvò[ùúûóvôõèïÚ �Ð��üîWorld Wide Web
Þöÿ� T5�áÐI�÷øù���üîsandai.question
ÐKúûÐ{ü�î�2Þ���ü

Q.ýþÿ�¿ÂáMiCSýþÿ«¬­®̄°±Ç
A.
����Û����	»
��
�����éþ���̄°Ç
��ÙÍÓ]Þ���TÒw����Ö×ñ×ö�Ô�ÖìWõIÖìÝ�ÍØñÚëCêÔü�ß�wÔÕ���î×ÝØñö���TÒwõ�[�Ð�ïÖ×ëïÖìöÝÞ
�ß�Ò<��Þ�ñ�õ�ÔÕØñö�mü�ÙØ�}ÐÍ��ùúû��ÙÚ�8�ñüùúû�Í�9ÐÍetuvò[ùúû-�ñê��Úötuv��wÒÚÓ]Þ���TÒwÞáòóôÐÖ Û�ìÏÐóvë×ñ�ö�Þ�!Þk"�#ÖìÓ$%Þ
ô&#áÚÛüetuvò[ùúû-ÚÍ#5ÒÓõ'ñÞÚMiCS
ùúû�ñêSR�>Ò(�ABïëìü�)MiCS
ùúû�

�*ïÛü
MiCS
ùúûÍÓ]Ú+,õ�-î×ñ�.�ö/0ÞL.õ12ë×3�ö4Ø��23LÍtuv��wÒõ56ë×ñ�C1, C3, 11, 21, 31, 32, 51, 527896:;ö�î�îÞç<��ÔáòóôÍØñÔ�=>�?B×ñïÛüïì4Ø��23LÍtuv��wÒÚ@Yóvë×3�öñ�Ú2���TÒw��ÞáòóôÐÖÛ�AB�CBAB×ñïÛüIØìõ2ëéÝÔÞ7896:;ÚáòóôÐDEëìYö�Þç<Ðw#��=ø�ùúûõñî÷ÐÑëïÛëöñØ�×2öö7896:;Ð�F�î×ñ�]GAB��Ö×ùúûÐHIÛî÷ABÚö2ë�ÍÔB�B×ÌJ�ÐÑë×2Õl��ñê-BÚÛü

MiCS
ùúû��KÐÍLMé2Xñì;êÐö7896:;Ð�F�î×ñ�]GAB��Ö×e

2578-��R<Të×�8�ñüÛ��eMiCS
6ïðñ-�ñê�Ý~Ð�Øõ�öùúûõáòóôÞNO�Pñ×}ïÛü2ë�îõQ.ØÖ9HÚÐÑÛ�;êØÌJØÕ÷ABÚùúûõÐÑ�HÞ����ëïÛü�êÚØBî÷ùúûõ�ÕÔÞ�HÚÐÑëïÛÞÚ���Pñ×)�ñüïìùúûÍRÉÞSÏÐãìÐàwR!ÞTU�ë×3�ïÛü���TÒw�UÖ×V;ê�ñêxWÞI��ö T�3ó%ë×ñïÛXYMiCS

ùúûY,2]Z[tuv��wÒõ56ë×ñ����TÒw��Þáòóôæ\ÞÐÑ,2ú.[Ó]Ú]@̂_ÞI�ú.æ×J̀[tuvÐÖÛ�k"õíÕî�HI�H[ö7896:;Ð�Fë×I��Y�Dàa�Ú2578��R<Të×�8�ñ

A.4.3 UNIXb
cd�
e�f�g°»ØÀ

Q. FAQ
�h«¬í­íÛij�­®̄°k�âã°ºlmí̄°±²

A.ýþÿnmop«¬í»q�rs¿ätãÇ

209



tuvu�vw�xyzv{�|I}~�ö7896:;uI����D�AB�2578�P#���w)�v�MiCS����v�¥#��#�¥#��@�%|3Íl�������3���zvô�U���ûzËÌ���h,�Ó��¤�ST��=����sandai.question
u{ü�w)�v��xk�w y}¡¢xy!O��|£¡��C��

Q.

e�f�¤¥¦§̈©Ù�Û�ªÛäÂí�̄°k²

A.
ío«±¬­k®·¿°Ç
��

script
°̄±²³́[�¡¢H�µl~�

cc2000(121)% script filename¶�¡¶
exit
³·̧�¡���{¶|

filename
¶¹�

file
uX}º�}���{}�»!u�£�}¡W|����X}º�}���¼�½��¾P¿À�Á³́[�¡¢H�

cc2000(127)% a.out > filename
¶�¡¶·̧ÂÃ|

filename
¶¹�

file
u�£�}����u��Äu·̧�}w»!uÂÃ|Å��}wv¡zy~��}³Cut&Paste
�

cat > filename³Æ�wfilename
�ÇÈ¿�u�¡É¼�Ê���Ë�

lpr
°̄±²��¾±w�u�£�w)�v�

Q. grep
�Ìí¬�ÍÎÏÐkmoÑ±·¿Ò®Ç

A. grep
�Ó¡nÔÕ³Ö×̧�½Ø³�£�¡̄°±²����¶l~Ù

% grep hello sample.txt���
% cat sample.txt | grep hellow¶�}~Ùsample.txt
ÇÈ¿�Ú�

”hello”
¶v�nÔÕ|�Û�¡̧|ÜÝ»!Þßàu�áâ�£ã

u�w}��änÔÕu�å¿�²¤�²(eæçèéêç)¼Æëìí���îï�Á�wv¡ßðÅÛ�
^
[̧ñu

Match

$
[̧òu

Match

.
[
CR
Þó̧

Code
ãôõ�ö÷�øùÔu

Match�2 Byte Code
¼

Document
�

Script
u úøùÔ¶�wû"
���{�ü�uÆv���
µ[

1: sample document 12345

2: 12345

3: 123456789 this is a test

4: abcdefg9

grep ’^123’
��2: 3:
|ýþÁ

(
Lñxy

123
|Ó¡¼�

)

grep ’123’ 1: 2: 3: (123
|Ó¡¼�

)

grep ’9$’ 4: (9
�ÿ¡¼�

)

grep ’9’ 3: 4: (9
³Ö×¼�

)

grep ’a...e’ 1: 4: (a
u?vw��zùÔ�¼vvxy

3
ùÔÓ�w�e|Ó¡¼�)

grep ’ae’
Ü�ýþÁ�zv

(ae
|Ó¡¼�

)

grep ’a*e’
Ü�ýþÁ�zv

(ae,aae,aaae,...
³Ö×¼�

)

grep ’a.*e’ 1: 3: 4: (a
u?vw��zùÔ�¼vvxy
�ùÔxÓ�wÞ��ùÔ�¼�vã
e
|Ó¡¼�

)

Q.
¤¥��©��Ú�	


A. ps

e�fÀ

kill

e�f̈Ì�ä¿°Ç
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¶�Ó
�
ps
°̄±�³·̧�����¡¶ô)�ü�z¼�|�w����

cc2000(82)% ps

PID TT S TIME COMMAND

25830 pts/10 S 0:00 -tcsh

25138 pts/12 O 0:00 ps

29506 pts/12 S 0:01 -tcsh

25931 pts/13 S 0:00 -tcsh

26171 pts/13 S 0:41 mule

{}��û¶�¡�|�w{zvzy��ü�u������{}�cc2000�ô������}ôõ����)��ÅuÖ �¡����±³���w)�v�
YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYa�Á�������± !
cc2000 Solaris2 -axu /usr/ucb/ps

�ô�
/bin/ps
�ô��

-ef

cssol??? Solaris2 -aux cc2000
¶Êú

ccns0?? BSD4.2 -axu

--
áâûz

SVR4 -ef

--
áâûz

BSD -axu SunOS
zy

-xu
��v

YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY

cc2000(83)% ps -aux | grep ozaki

ozaki 24908 0.2 0.1 972 836 pts/12 O 14:06:57 0:00 ps -aux

ozaki 24909 0.1 0.1 708 484 pts/12 S 14:06:57 0:00 grep ozaki

ozaki 29506 0.1 0.2 1080 996 pts/12 S 09:11:17 0:01 -tcsh

ozaki 25830 0.0 0.2 1084 948 pts/10 S 08:30:45 0:00 -tcsh

ozaki 25931 0.0 0.2 1080 940 pts/13 S 08:31:09 0:00 -tcsh

ozaki 26171 0.0 0.5 4472 3280 pts/13 S 08:31:19 0:41 mule

ozaki 26196 0.0 0.2 1080 952 pts/14 S 08:31:52 0:01 -tcsh

{�ü�u�¡¶Üw���"�xy
ozaki
�����"�³Å#����$¿�ü���Ý%���&(Ú�Ü��"�³¾�Á�w�$¿�ü�Ë'�Ý%��(�ÂÃxy)%�*Y+�Þµ��

ozaki
ã�ùÔÕ³Ö×̧,-.�/�wÅ#�0wv¡1���{}�)%���"�|Å#�}�����xy2��

ozaki
³)%�*Y+�uF�3
¡¶)%���"�³Å#�w�}�����w½45�0Ô|��"�46�����7��vÞÿ8�0�vã��"�46ÞPID

ã³�
���

kill
°̄±�³·̧����

cc2000(83)% kill 26171
{}��¼���yzvô��¼�4�9:u�w�;¡����±³<-���

cc2000(83)% kill -1 26171
=z¡

kill
Þ·�

kill -15
¶Êúã

, kill -1 , kill -2 , kill -9
�>u9:uz������>u?�w�,�v�

Q. LINK@ABC

A.DE��̈Fã¬­�G«HIÇ
LINK
u��±J¾þK¾±K¶L��¾±K¶v�M�N|OP����ÇÈ¿�¶v�����&(ûuQ¡¶�M<u%R�w!
¡{¶|/Ê���îÛ·uST�KuU�º��Ó¡VZ��¼��î��WXYF³��#�wv¡ï¿±Z�[\]�̂|�u�wv¡ÇÈ¿���M<;�ï¿±ZuÓ������±J¾þK¾±K¶�ÇÈ¿��³��ÇÈ¿�����)��ü�ufile1

³��
file2
�ü�z

¼����file2
³_̀�¡¶�file1
³Quv���}�file
�VZ³��wv¡��aÉ

file
�VZ³

_̀��¡1���
File
�VZ
b
file1cfile2
L��¾±K¶�ÇÈ¿��VZ³��#�¼�½<���³<-wè¡É³vv���

211



File
�de
bb

file1 file2]@Æ����±J¾þK¾±K�¢���¾±K�́f�guh<Ó����½<�STÀKÁ¾ij�k}�õuÓ¡ÇÈ¿�³���wlK"��m��¡É�¼�½<�̄n�¶o�wÇÈ¿��·p�½<z��ST�KZq³rs�¡{¶|/Ê¡{¶���L��¾±K�[]STÀKÁ¾uÖ�wÆ�{¶|tv���µ
~���uv(�̄±$¿���v¿wv¾���³¾±K�̧�wv}~��}³x
¡É�v¿wv¾³³Q=uy�3
¡É¼�����
�±J¾þK¾±K���¢z

% ln -s file1 file2{{�
file1:{��¾|}�ÇÈ¿��
file2:{ÇÈ¿��(file1)³��#�ü�u��vÇÈ¿��{�~u

file1
³��¶

file2
���#�ÇÈ¿�|a�z¡����,-��wÆ
zvÇÈ¿�uz�w��v���

File
�de

file1
³��

File
�de

b������
file1cfile2 ???cfile2�}uÖ�wL��¾±K�

% ln file1 file2¶·̧����{�ô��file1
¶

file2
��ô�����·e��ú���³h<#�wv¡Npuz����{�~�file1�file2
��̂yx³��w¼¼�½<���ÇÈ¿�ulK"��¡{¶|/Ê���

File
�de

file1
³��

File
�de

bb������b
file1 file2 file2

Q.�����DE��k������H���Ò�
A.DE�����
�f̈����I�
�Ôè�y|z��l�ÇÈ�þÁMùÔ%�����Ó¡ùÔÞÜ�ùÔã�ð�uü���ùÔ�̄��ÞùÔ³�6¶Vz��]�46ã|o���o�ð���×¶Ü�o�ùÔ|Å#�}w��v���gud������EUC�̄�³ëvwv��|���è þÁ¡¢����JIS�̄�¼ëvy}wv���cc����nkf
¶v�

Network Kanji code conversion Filter
|Ó���

nkf
°̄±

�³Æ��̄��x3���ü�u�w̧zv���
1.
ÇÈ¿�³½£¤���u�w�

2. nkf
��¥�̄��ux3���}³{�ÇÈ¿��uU�/��

3.
¤���u�w v�ÇÈ¿�³�¦�¡
¶v�¶{'���ô)u§e¥z̈?�³�

1. cc2000(20)% mv filename1 filename2

2.
�¥u�-0w���}x³©��)�v��}ª}�j(JIS) e(EUC) s(ShiftJIS)
ux3����

cc2000(21)% nkf -j filename2 > filename1

cc2000(21)% nkf -e filename2 > filename1

cc2000(21)% nkf -s filename2 > filename1

3. cc2000(22)% rm filename2

Mule
�gI«¬­

Q. mule
H�®̄°���H±

nn²H±�²­��I«�³́µI¶lm·̧HI®C
A. .emacs¹G¥ºs»¼�I�
��
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cc2000(01)% mule .emacs¶�w½�v�{}�.emacs
¶v�

mule
���¾�ÇÈ¿�³�¿º¿

mule
|ÀÁ����Â���¼xÃ�wvzvÄ�

;;

;; Emacs common settings.

;;

(load "/NF/home/common/settings/_emacs.load")

{�ü�zVÅuz�wv¡¶Æv���{{��(load...
�̧���̧u

(setq enable-double-n-syntax t)
³Uvw½�v�

;;

;; Emacs common settings.

;;

(load "/NF/home/common/settings/_emacs.load")

(setq enable-double-n-syntax t)

{�ü�uz���Ç�{}³ÈO�wÿ8�����¡¶�umule
³ÀÁ��~u�é

nn
ç�é�ç|/¡�����z �emacs

zy~2��ÉÊ�u
(defrule "nn" "
�
")¶Uvw½�v�

Q. Mule
HËÌÍÎ�ÏÐ̧̧GÑ³ÒÓ¶�I®C

A. dtoaÔÕÖ×̈Ì·�I�
cc2000(80)% dtoa ~/Wnn/private¶�}~½Ø³Øy}���
����|x�ÙÚU³ÛÜ��Ý~�

% dtoa ~/Wnn/private > private.txt

% private.txt
³

mule
z��ÛÜ�¡�

% atod ~/Wnn/private < private.txt¶Ý�̈>³ëÝ¡{¶¼������,��{�¢z�Þo�¶ÚU³ß�à���á¼�}�0���â÷�à½�Ý�

ãäå¹æI«¬­

Q.
ãäå̈çèé��ê®́µ®̈ëì�Ï·̧HIé́µI¶íî·HI®C

A.ïðñ¹çèé��êÓëìHò«îµ̄ó��ô³®õ�Ò��
¼ö÷øùú�ûüÙ��,úýÉ³öà�þ¡üÿUÝà -��Ý�ö�ÿ����NeXT
�¿üùú��	¶Ýÿ�í
Ó������þ�àû�
�¶
�����

Q.
ó�������«¹³́µI¶í�·̧H��µ®C

A.�Ó®��DEäå��@A�·A�¶�����I�
�¼ à�u !"#ÇÈ¿üÙUÝà$ à%�����öà÷øÙ&úà��VÅ#'�º¿����ÿ�
()*Z¿+�
÷ø
ù�ù���Ç�
mule
#Æ à�ûü#UÝàÝ
Ä#,-Ù./ö���0
�sig(ÝÿÇÈ1ü2�ø34567��u !"#$ à%�����öà�ûü#U�ÿÊ �~ÙC-x i

(Þ89:;ûü<û#=ö
ù
ú

x
<û#=öà�89:;ûü<û#köài<û#=�ã�
(�½ÙInsert file: ~/

�>ù
�þ"û|
/
(ÆÝ���/�ú����þ"û|Ù?-àsig(Z1+ö���
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Insert file: ~/sig
(ù��ö�áêù �ú@Zû9<û#=öà½AÝ�aÉÙ�u !"
BûCü�Ó �YDEU�F�þ�(ÆÝ���ù%�G�HÝ�u !"IJ}ûÙKö����45��Ùö�ö�ÿ�

Q.
çȩ̀ãäåL×M�éNÓ̄·̧HIéOPQ«RS³�õ�I®C

A.TUñ¹PQ«RS³�õ�V��
�,ö

cc
��ùú�

whois
8J9�#WXöàYZ
[z
\����

Q. ]̧̂_®Ó̀Ïãäåê�a̧Dbåc¹�¶«RS³�õ�V�®C

A.
�d	¼Ïãeå�fõg�«¬­éh̀�I�
mule
��ûü#���Ý
~Ùo#=�(

Destination folder? +
(iÝà�����������ûü#ÈOö�Ýjkül#m:öà<return>#=�(n�%-à�þ�����ö�SToK:@
OPöùÝpqI

Folder +hogehoge does not exist. Create it? (y or n)
(iÝà�����

y
(rsà½AÝ��(;à5ùÝ�ÝpqI�8J9��5ùÝ���0(öà�suzu3
áút��1ü#jkül

suzu3
Ùmþ
pq

cc2000(81)% refile ‘pick -from suzu3‘ +suzu3u
‘
(

’
#ÞosùÝüÿÙvw
�þ�

~/Mail/inbox
��ûü�ÿ̂�suzu3
áút��ûü
xà~/Mail/suzu3
ÙyAþ���

~/Mail/suzu3

OPöù-þ�

Create folder "/NF/home/syokuin0/ozaki/Mail/suzu3"?
(iÝà�����

y
(rsþ�

OK
���

Q.
�z�{|e�}ãeå̧~��º��¹���é��Ó¶̄�̄@��·��Ï�

A. supercite
éµ��ð·A·̄·̧HI�
§e¥ÙI�ûü#��,���þ#�Xöà�ûü#U�ÿ(öàC-c C-y

(�
(

Wrong type argument: listp, " . "
(�#Aþ
pq����û�SToK:@�½Ù�.scrc.el(Ýÿj�1ü
\
(ÆÝ��
��þ
supersite

(Ýÿ�
X�6#�-
+;uv�
�ÿ¾�j�1ü���Â����ö��X�6�¾�
�Êþà�ÝÝ��\þ����j�1ü#��öà�þ�ÿ��5��ÿÙù
(ÆÝ���¾�
�Êþ
�
��\þ����j�1ü��#�Ýà��ö�ù��#̈� ¡�
(mule

�
WÝà ¡�ÈO�
)(Ýÿ�
¢Ý(ÆÝ���

Q.Dbåc£̧ãeå̧¤¥�¦�§¹̈«¹³́µ�ÏÓ··̧©̈®ª

A. mule + mh-e
«̧¬�­·�̈�

mule or emacs + mh-e
#� à
��ö�ú�®�jkül#visit
öàÝ
̄°

(
�ûü�subject�±²
�àÝ
̄°)�

M-x mh-sort-folder <return>
#�
(³�́Ùµ¶#·̧¹öà�þ
(ÆÝ���

mule
�

emacs
�ºá�
»¼
½Ýá¾ÿá#YZ
ÙI¿ÀÁáÂ
ÃI¿

sort
Ãù��

C-h a sort <return>
(�
(¿

sort
Ã(ÄÿÅÆÇ#È�ÉÊË�±²
�ÌAþ���®�±²���¿

mh
Ã�¿

folder
Ã(ÄÿÅÆÇ#ÈÍ��#Î�(¿

mh-sort-folder
Ã#Ï·̧
�(
Ðt���
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�zÑ{|eÒ¹æ̈«¬­

Q.
{|eÒÓåeÔ̧ÕeŅ̃ÖR(GNUS)

A.×Ø§¤��¶�¼«®OÙÚäå�ÕeÑ�Û̈�
¡¢ûÜÝüû+©Þßà�¡¢ûÜÝüû+#ÛÜöà5#mþáÂ
(®�́µÙùâ���
ã

9: sandai.comp.announce

4: sandai.comp

1: sandai.general

11: sandai.recã
0Â���>ùäåûÜÝüû+�ÀÁÙù àÝà�sandai.rec

#
sandai.comp
�æÙç àè�

Ý�(Ýÿ�ÿùpqI��éBûCü#sandai.rec
�5�êëuìBí�îwÙyÁAï������

C-k
u89:;ûü<û#=öù
úkw#ð*ñ5�
(sandai.rec

�5
òÂ���òÂ�úÂ7I
sandai.comp
�5�êëÙBûCü#yÁAïàC-y
#ñ5ö���

ã
9: sandai.comp.announce

11: sandai.rec

4: sandai.comp

1: sandai.generalã
�ÿùâ�ö�Ç��þ�Â����́ó�äåûÜÝüû+
�ÌAþ���ôÙI8J9õí19áúCû:�
[ö�\â���
sort <÷j�1ü2> -o <
Ðøj�1ü2

>
�ùüj�úû:́ÙCû:�è���®öàäåûÜÝüû+
üÝà\
j�1üI~/.newsrc-cc2000ù���ý���û�þÿo�:@�

cc2000(20)% sort .newsrc-cc2000 -o .newsrc-cc2000(Ýÿ8J9õ#ñ5öà�þ�äåûÜÝüû+#Cû:�
�(
Ðt���
vvv� àIÝ̧ùÝ�(vvv

cc2000(20)% sort .newsrc-cc2000 > .newsrc-cc2000
�ÿÝÿüè[I±ÏÐt®ÿù�
�
���
�> .newsrc-cc2000

����üèF¿p�#êÙ�
Èöàö�ÿ��

.newsrc-cc2000

���Aþ½�ù àö�ÿ����½�ù ��#Cû:öà�º��
IéI½��.newsrc-cc2000
(Ýÿj�1üI�	ùö�j�1üÙù àö�Ý���

Q.
�zÑ{|eÒ�
�©�ÏÓO{|eÒÓåeÔ
���*�é����Û�Û�Ï���

���
©O��R��õÛV����̈�í�¼�
©��� �

A. gnus
©
�©����Ou�!���Û"Ï
©#��©��� ª
�$#%��Ý
&Ù

u
#=�(�mule
�æ�ßà�®�

NG
��$±²�±µ'Ù\
Jû�


-
Ùù à�(%��$#ò)�
�#±&È*ö���u+,I���
DÙù àq�-̧
(�DJû�
·Ý��$I(%(öàò)Aþàö�Ý���Ç�w®þ��NG±²�ßà�I�®ÿÝÿj�1ü


NG
��Ù\
(�®�.Ù*#·̧à��æ�/0#ö��$
\â���(�1úï���Éáú��ÿÝ2¾®��$#%�É�(Ùöà�
�3Ù�$�p��’d’
#=�((%Jû�
·�

����Zà45(ù
Ié���
Q.
�6çèé7�}78�ïg
9:��;<=>?«@ÖAe©̈���:��î��B��
�Û̈éO9�#����CD©̈ ª

A.
9�#�;<�E�
é�>?«@ÖAe�
_©̈:��CD©̈�
øI¿FÃJû�
GHâ(ù àÝà�IÄF�J#�ö����ÿÝÿüè[�÷IK1üùõoÜáúèàÝ���K1üùõoÜIhonyarara@cc.kyoto-su.ac.jp

(ÝÿLÙù àÝ��Ç��þI
honyarara
A�


jp(
³M

)
�

ac(NOPQR»Ê)�kyoto-su(STUVNO)�cc(�Ü:JW92)�X��(ÝÿYZ���è2�(IXF�JÙù àÝ��[�\�¿IX]8K9:̂F�JÃ(Ýÿ���\
�ÿ����þ_�̀tI\
���
���Iaþ�ï��bc67_dÂe%fe�ff�ö�ÿ�
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Q.
óÓ��������#��̈�í��
©��� ª

A.�g �hÙÚij��"����������Û̈�
�� eWÝk!"#j�1ü_üfe$ e%è���®öe÷ø_&le®�mn#'âFo���®ÿ�
()*p1+�
÷ø
ù�ùâ��[�

mule
#� eKûü#üfef
X#,-_./ö���0Â�sig(fÿj�1ü2�ì34567�WÝk!"#$ e%è���®öeKûü#üèqr �&_C-x i

(u89:;ûü<û#=öù

ú

x
<û#=öe�89:;ûü<û#söei<û#=�w�
(�t_Insert file: ~/

�>ùKû
uûv
Ð
(wf���Ð�ú�®�Kûuûv_?̧esig(p1+ö���
Insert file: ~/sig
(ùâ�ö�xyù �ú@pû9<û#=öetAf�½$_WÝk!"
BûCü�\ �zDEüèF�þ�(wf���ù%�GâHfWÝk!"IJ{û_Kö����45��_ö�ö�ÿ�

Q.
�zÑ{|eÒ�|��}~��
©̈�O�Û�}~©�� �� ���̈��#O��
�̈���©̈ ª

A.
�
|���g©
dÛ����
GNUS
#� ef
��äå�ÜÝ��+�Þßà�g<�#=����IGNUS

#±7q��e���±7���
(�����A���$#%oFÍ��®�����etAf�É�����������f(�$�/0A��ï�u�Nì��w���Y�etAf�
Q.
� ��{|eÒÓjeÔ�¡¢Û̈�O£�¤����¥
�
©̈ ª

A.¦§�̈©ª«
¬�­�Û̈�
STUVNO_®̄�äå�ÜÝ��°
sandaiSTUVNOx��o%oüèÐt±äå�ÜÝ��°��é²³³�́�ex�

fj.*
µ̂%oüè¶±·¢f��̧��
STUVNO�¹�±º»�äå�ÜÝ��°
fj ¼_³M½_�̄e¾¿µ¶±�3����À��ÁÂ�ÃÄ�Å0PÆÇµ�ef±È�²���WXÉxÊ�qY_ËÌfeÆÇÍ�ef±�ÎÏ�·³ÐÇÑî»��$���²�è�f�
tnn IIJ
�¼Ò¶±ÇÑî»��$µ���è±äå�ÜÝ��°

jp
³M�

IPÓÔÁÂÕ�äå�ÜÝ��°

comp USENET
��Ö×ØÙå�p_Ê¶±ÚÛÕ

news USENET
��Ö

NetNews
_Ê¶±ÚÛÕ

rec USENET
��ÖÜZ_Ê¶±ÚÛÕ

sci USENET
��ÖÝO_Ê¶±ÚÛÕ

soc USENET
��ÖÞßàÛ_Ê¶±ÚÛÕ

talk USENET
��Öáâ�¾¿Õ

misc
æ��¹�

USENET
�ÚÛÕ

alt USENET
äå�ÜÝ��°ã_är±�áâ�ÚÛÕ�åæ_çf����x���x�âý̀_äå�ÜÝ��°µèé�eÑÕ�è±�

bionetêOPë�O�ÚÛÕ
bizìvkÜ�ÚÛÕ
gnu FSF(íî�ïíðñòùíóñØþ�WôØ)�®�õö(GNU

°÷ø�ð
)
_

Ê¶±ÚÛÕ
k12
ùKîù_ú̧±kûðû��µ�̄�üý�ñþ��3�äå�ÜÝ��°

vmsnet DEC VAX/VMS OS
_Ê¶±ÚÛÕ

Q.ÿ�Ò�ÒÑ"���©̈ ª

A.��
NG
���|�ª}~̈���­�̈�«¬©̈�
�÷Ü	Üð·²kûðäå�Ü��$µ	Üð¶±&�	Üðê�äå�ÜÝ��°µ
Ë��
,æ�·x�·��e��l�$µáäå�ÜÝ��°_��¶±���¶�áäå�ÜÝ��°_I�_��¶±�_��e��$�ñÄ²±·��o�¶���kûðû�������_�â�¶��ö²�,æ�	Üð&_Newsgroup
����µ

Newsgroups: sandai.test, sandai.junk
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���_ùØ��GH̄e
Ë�äå�ÜÝ��°µüè�¶�³�̄°���¶±·����áäå�ÜÝ��°_����¶�³�̄°��$_í ÷�µ!��"#�Newsgroups
���²®���$̧

%��±��&e�äå�ÜÝ��°_�lí ÷�µ!�±$_�â�¶�(³�í ÷�êµ±Y_53�f&²í ÷�ùû°µ'f�¶�),æ�÷Ü	Üðµ'��²º(�x�äå�ÜÝ��°��&_¿¾��f·è·�®�äå�ÜÝ��°�¿¾µÔ̧±�_aÍr�)�f�$_*�e�ô�äå�ÜÝ��°_a±&_·xf�¶�+É�"#²¿Û�,·x�äå�ÜÝ��°_���̄efe�¾��e�®��&e�äå�ÜÝ��°�%É�YÏµ-Âe¿¾��f�·f�"#�¶�,æ�	Üð�._Newsgroups
_æ���

�_ð·/æ�äå�ÜÝ��°µ���etÍf�0É�"#²�í ÷��e�®�äå�ÜÝ��°·��fäå�ÜÝ��°·��÷Ü	Üð_�e�í ÷�ùû°µ��fäå�ÜÝ��°_��¶�1Â�sandai.question
�2±�$_*�e

sandai.junk
���3HÉ�·w̄��í ÷�¶±._4���_��¶��éF5�µ6�e7Õ8µ53±·³�9_�â�¶[�
:::³³x�:::
In-reply-to: ozaki@cc.kyoto-su.ac.jp’s message of 26 Jan 1995 12:39:48 +0900

Newsgroups: sandai.question

Subject: Re: .emacs

Distribution: local

References: <TANIMA.95Jan26114834@cssol020.kyoto-su.ac.jp>

<OZAKI.95Jan26123945@cc2000.kyoto-su.ac.jp>

--text follows this line--
7Õ��MÅ�
:::³³��:::
,æ�¿–text follows this line–
Ã�âæ�;<²üè=Â�f��¶��Newsgrops:
��á>·�

Followup-To:
��?@µ��f�¶�

Newsgroups: sandai.question, sandai.junk
Followup-To: sandai.junk

³�9_AB�?@��¶�4���_�â���[�
:::³³x�:::
In-reply-to: ozaki@cc.kyoto-su.ac.jp’s message of 26 Jan 1995 12:39:48 +0900

Newsgroups: sandai.question, sandai.junk

Followup-To: sandai.junk

Subject: Re: .emacs

Distribution: local

References: <TANIMA.95Jan26114834@cssol020.kyoto-su.ac.jp>

<OZAKI.95Jan26123945@cc2000.kyoto-su.ac.jp>

--text follows this line--
7Õ��MÅ�
:::³³��:::
ð�/¹²á>2â�ïC�³��f·����_	Üð¶±·®��$²sandai.question

·
sandai.junk
_��Í��®�D���$µÏ�X�®�_í ÷����·¶±·äå�ÜÝ��°_

sandai.junk
��ÞÍ��¶�®�e�±Ä�¿sandai.junk
_Eâ�¶Ã·üèFÂetÍf�³�¶±·sandai.question

�%É²
sandai.junk
_¿¾�"�G±CÉ�·f�³·�<xâ�¶��sandai.junk

�%É²
sandai.questionx�Ḡeè�¿¾É�·f�³·�<xâ�¶�

Q. Followup-To:"���©̈ ª

A.
|��H��
ÙI�JK
LMJÒÓjJÔªNh�¥
©̈�
1Â�

sandai.test
_2±�$_

Followup-To: sandai.junk
·�̄ef��®��$�í ÷�²sandai.junk
_��Í��¶�
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X
�Ö�9:

Q.PQJÑ�ÓiR��«S©TÔPUJVWRªXYZ¬[�:\�:Can’t open display"
�]Û\�

A.
_̂�̀"���aS
bcªde�f���fÛg��
³�²h�îi�ð÷ÝjØ�ef±»k�l��'̄ef±mk_nÌ���·��o�p�Ðq
�ïC����·f�$�¶�rñjØõñ²kûðû��µs�et�̄ef±mk_ßàµnu¶±v_è���ñjØõñWÜwx��h�v�y/_nu¶±�x�y/x�ý<�ßàz�nuµ{¶�x�µ���e|±}~�2â�¶�Can’t open display
·²nu���·�ef±mk_nu�q�

ïC����·f�³·�¶�ôx�����üè�oµ{¶_²xhost
·f�×�Øõµ'f�¶�

% xhost
mk�
·¶±·h�mkx��nuµ{���¶�y/_nu¶±x²��á��DISPLAY

���¶±��
÷�jØ��ê�×�ØõíjØ�
% setenv DISPLAY
ý<�'̄ef±����+

:0.0
·!ø��¶�³���î�+�����÷�jØê�mk���µnu�q±9_�â�¶�
1

cssol011(81)% xhost cc2000

cc2000 being added to access control list

cssol011(82)% rlogin cc2000

Last login: Thu Sep 22 11:00:56 from cssol031

tcsh: using dumb terminal settings.

Sun Microsystems Inc. SunOS 5.3 Generic September 1993

cc2000(81)% setenv DISPLAY cssol011:0.0
t�;�!ø;<�

setenv
�

0:0
²

0�î�þÿ�°�j�0�î���·f�YZ��³�YZ��)4��fX²��l�f·�e�̄ef��
O.K.

£�¦�
9:

Q.�J��VWR"���\ �

A.��ij�H\�Tÿ@��
��\�
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5�µ6�ò��̄�"#!� ��²C-s(
×Øð÷�#5�µ6���$s5�µ6¶��"#�¶!%Ñ*&'µ!

218



��­�"#(��)*µîÝ�ð¶±
(��+�°��îµ,-.�ò|±/�0�"#ù�5�|CAPS5�µÒ1¶±!
� �26¶�¦�0�"#
C-q

×Øð÷�#5�µ6���$q5�µ6¶�µ¶±!

Q.34Ä5Å¼�\ýÿ6¼7PR8ª9:Ä5
;Å¼�Ä<Â¾�
A. ccinfo=>R÷�?@�AÉ\Ê

% ccinfo<return>
�

ccinfo
×�Ø̈B-.�ò�³cc����CÑ�Ûòµ�³DîØî�EFÑ�ÛòµB¶òôGÛ!

C3HI&JüK�NeXT
Ñ�ÛòLiM¢÷�N�LOP�QÛ��R�DîØî��TAKE

|
UME��p �ò�ù©���ÛSÛo�Û��LTÛopù©�NU��ÐVMATSU
��WòôGÛ!DîØî��"ÔLMATSU

S
TAKE
�

C3�UME
�

C4HI&JüK�X!
Q.Y¼�Z=R�·J8[\]�]Ä5Å¼�\ý
A.=R̂MJ8_̀÷-R̀8Ja�ºb- FTP
¼c[defg�ÅÊ

A.4.4 Mach
Q.
>�ÿÃPÇ�º�̀�i�jÅúÅ�Å¼�\¾�

A.õJöJ÷Ã[ÁPÇ�ºýk]É\Ê
ctrl
S¡�D#5�(lÖ��m)B6���$n�B!oVpÑ6X�5�q�̈�ÞÑ2VrsÛqîtB6��X!
�;mu�L' �vC�

Q. Mac
����̂Jýw]]g�ÅÊ

A.�x�̂JÃyz�À5{|¾
T7PUJVWR[XYk}úÅÉgÆ¾?
~��ÑÏ§B���ò���¡D�����tB��Gvò)�GÛ!�ë�vV� Ñ�ë�X!������̄���W����t���SÐL�¡�D#+�����+���1B��ò��GÛ!ho��0�$�����qîtB����������ò��GÛ!ì�L�o��Ð�GoVL��X!�� Ñ���2�LMacintosh
������̄�ËÌ�¢�ã¡eject¢'�X!����o���0�$�� �2�¡�D#+�����+���1B��ò��GÛ!� �ò�«J�$

MiCS£¤K(¥�2578)���n¦ôGÛ!§̈©�ª&�Ñ«Ð�X!
Q. Mac
��x�̂¬·̧�­ýx�­�ÀúÅÁÊ�x�̂¬·̧�­Ãyz�A�ÅÊ

A.�x�̂¬·̧�­ý{A®f̄°�±Ã�ùúÅÉ²Æ¾�
���̄�ËÌ�¢(³��́¢µÑ¶Wò�·���̧B¹�ò��GÛ!µÚWòº»Ñ¼ë�X

)
��©½̈¾�¿ÛÀG�M�

(
©½�D�Á¢�M�Â)BÏÐ� ÃÄ)*(Å�ÆÛòÛV)*)Ñ�òÛ�vÇÚ

?�����̄�B�ë��ò�ÈÉ�ò��GÛ!��· �WòÛ��S���o�ÊVËÌ�¼ë�X!� �2Í��ôGÛ!Î �ò�«J�$�MiCS£¤K(¥Ï2578)��Ín¦ôGÛ!§̈©�ª&�Ñ«Ð�X!
Q. MacÐÑ�Ò]ÓÔÕÃÖ8Ö×Ä¾Ø�ÅÊ
A.õ¬ö¬ºÙg¼Capslockõ¬ýÚ�ÀúÅÉÛÊ
� �2CapsRock
��B��ò�ÞÑÜÝÞ�)*(��ß�oòÛ�Û)*)Ñ�òôGÛ!·o��Ê$�àoá�âãéä°�Ú$³å~�æ��çèµBéÇ��å~êæë��³¼µSÛ Ö��qîtB��òôGÛ!�����B����$ì�S�íîí��Þ�X!

219



A.4.5 Programh
Q. math.h
[îù5
=ïð̀ñÐA�ÅÊ

A. UNIX
Þ�òóô��sinõö�Î�Ûæ÷Vmath.h
B

include
XV� �D�ø©ùB

cc
�� 

S��p
NeXT
�L·����útê½#ÞûV��X��cc2000ücssolüSUN

�Löý©½�©
�Bþ ß́

-lm
¤D��t�ÿ��X!��

cc test.c -lm�·o��Þû�Ûp
...
D�ø©ù��Ú��

(^_^;)

A.4.6��	
Q.
x�̂¬·̧�­[
Å5Å¼ÐÛýÿÿ
A.���Ñn��GÇüê�út��ëD��WòÛ�X!u§L3.5’ 2HD��tÁt�½tÂä½+½ÂËÌ��S�áoV���X!ý¥�L���Î��ë�WòÛ�X!��á��Ë�ë�� Û��ì!Ñ" ��$#�ê�út��ëD�Î�" ¢�äÛ��$ !���%�V&u'�Ë�î�üë�ëBGoV��¼oá3.5’

2DD�ä½ËÌ�ËÌ��S�áoVu§�¢�ÛÛËÌ�¼ë�X!

220



()
B*+,-./01234567

89:;<]=>
?@ABCDEFGHIJKLGMNOPQRS10TUGVWXYZ[B\]EF̂_̀abGVWXYZ[R\]EF̂cAdSO?@AefghGijkEFCDlmcnOopqrstuvwxpyzoquv{kEF|CDlm_̀aCDlmcq}~���S�VWXYZ[�kR�̂_̀GlO�GZ[B�ỲcU�G��[_MS?@A�vyp��[l��EF���̂a
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