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 1  � � � � � � � � �

  1.1   ! " # $ % & ' 
 

  ( ) * + , * - . / - ( 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ A : B

  C D E F G H I J K L M N . O P Q R ) D S T U 

  C D V W X  UNIX D C Y T Z [ T \ I J ] ^ \ _ X ` a U 
 

 1  � � � � � � � � �

  1.2  b c  d  (Shell) $  e f g h i j

 
 

  k l m 1 n o * P p q n R ( r : J s t u p q n R v T X \ w ` a ( x ))
  D y  (Kernel) ? z { D | } G ~ � _ a N T a } � � G � � M N U 

  Kernel X . O � q B � � / B � � , � � D � � ? � } � � _ B � 6

  � � ? M N ( � � N ) T � G X S Y ? � w ` a T a � ` a 3 B � �

  � � 6 � N S T X � : a D _ B C Y T 0 1 2 T D � ? � � � G

    ¡ ¢ £ ] D 3 s p ¤ � v T a } ¥ _ ¦ N U 

  � � �  (interactive) ` , * - 1 � ¤ 1 q G X 

  CUI (Character User’s Interface) 
  GUI (Graphical User’s Interface) 

  T a } § £ 3 ¦ N 3 B p ¤ � X ( ¨ © ^^;) CUI _ ¦ N U

  UNIX ? ª L M N ( _ � N ) CUI X � « ¬ p ¤ � D  _ ¦ N U 
 

 1  � � � � � � � � �

  1.3  ! " # % ® ¯ ( ° ± ) e ² % ³ ®

  1.3.1  ´ µ 

  ¶ � · � � J ¸ ¹ D § £ D º » 3 ¦ N U 

  Bourne Shell (sh)
   ¼ ] t u � _ ½ £ ¾ ¿ ` ] D U

   C D À X S Y : 6 ` 6 I ; D _ Á G  "Shell" T \ I J a ; 3

   ( Â _ ] Ã Ä G | I J X S Y ? E M 3 ) B Å D  C Shell 3

   Æ Ã : J 6 7 Ç È M N ; É G L Ê D Ë Ì 3 Í � 7 Y N

   | } G ` I ; U È Ë  B Shell U 

  C Shell (csh)
   BSD UNIX _  Bill Joy � � G | I J Î Ï � Y ; p ¤ � U

   C like ` Ð < ? ¢ Ñ B  C \ Ò 3 Ó � N ` 7 Ô Õ G 8 Ö _ � N

   | } G ` I J a N U

   ( Â T ` I J X B C � ` S T X × Ø _ ` · ` I J : Ù I J a N 3 )
   Ú q Û / 1 Ü Ý B Þ , / ß q Ü Ý B à á â ( * Û O 1 � Ü Ý � 3

   ¼ ã G « ä � Y ; p ¤ � _ ] ¦ N U

   BSD º D  OS X å � æ � Û D O P , * p ¤ � G ` I J a N U 
       

 1  � � � � � � � � �

  1.3  ! " # % ® ¯ ( ° ± ) e ² % ³ ®

  1.3.2  ç è é ê

   Bourne Shell º 

  Bash (bash, Bourne Agian Shell)
   GNU . O ë ì Û D í £ U  POSIX 1003.2 ¿ î ? ï E : J a N U

   Linux D ð · D å o q Û / ñ ò 1 p á * _ å � æ � Û D

   O P , * p ¤ � G ` I J a N U 

  Ksh (ksh, Korn Shell)
   AT&T D  Korn � � 3 L I ; ¶ ó ` Ü Ý ô õ : ; p ¤ � U

   À D  System V D  WS _ X ¾ ¿ ö I ; U ( ÷ 7 ` a � ø ( x ))
   Ñ `  G Q , � * q 3  AT&T D ] D ( k / à ù � ) T  PDS D

   ] D T § £ ¦ N U

   SysV º ú Ô  UNIX _ X å � æ � Û p ¤ � D S T 3 ð a U 

  Zsh (zsh, Super Korn Shell?)
   Ksh D û ü ý U í �  C Shell D Ð < ] « þ : J ÿ ¡ B

   � � � B � � � � G ] � � D p ¤ � U

   ; ö � � ^ � J � a S ` � ` a ( � X ) U ( x )    

 1  � � � � � � � � �

  1.3  ! " # % ® ¯ ( ° ± ) e ² % ³ ®

  1.3.2  ç è é ê

   C Shell º 

  Tcsh (tcsh, TC Shell)
   C Shell 6 7 Q , * � � Ü Ý B � � , � Ë D � � � ? « ä : ;

   p ¤ � _ B � � � ` � � 3 	 ü � Y J a N U 
 

 2  
 � �  �

  2.1  � � 
 

  (1) 0 1 2 1 , * - 1 � ¤ 1 q T : J D p ¤ �

   Ì � _ � � : ; T ÿ ¡ U 

  (2) � � Û � Þ ß � 1 � T : J D p ¤ �

   Á � ` Ü Ý ? ¢ £ � � Û � Þ ß � 6 7 a · £ 6 ? �  Ä w � J

   ï � ? � � M N � � � Û � Þ ß � 1 � D � �  (by Kernighan) 

   ¾ ¿ 8 � 9 ? C D 8 9  / � 9 ! G : ; ( ) * + ( s � o � - v T

   " # Y ; ¡ M N ) ? Ô a J B S D 8 � 9 ! ? $ ¡ % � N S T G

   | I J �  Ä w � ? « ä M N U 

 2  
 � �  �

  2.1  � � 
 

  (3) . O P Q & * P \ Ò T : J D p ¤ �

   Z [ ' ( D ) ¡ * : + , - � . ? « ä M N ; É G B

   , * - . / - / D . O P Q & * P \ Ò T : J ] � � N

   | } G ` I J a N U 

   S D . O P Q & * P Ü Ý ? Ô a J « ä � Y ; ( ) * + ?

   s p ¤ � q ì / . Û  (Shell Script) v T " 0 U 

   p q n R � � B 1 K q ì / . Û B . O Û - , 2 * P

   ( 3 G  C Shell) 3 3 ` 4 Ô M N Ã 5 _ ¦ N U 
 



 2  
 � �  �

  2.2  � �

  2.2.1  � � � � � � � 

  ( ) * +  command ? « � M N T � X 

   $ command [arg1 arg2 ...] 

  arg1, arg2,... X ( ) * + D 	 
 ( � � M } ) T " # Y N U

  	 
 X p ¤ � G | I J �   (white space) < = T " # Y N

  s q l 1 q (0x20) v s - â (0x09) v ( « � G X p ¤ � � 
  IFS)
  _ Ç $ 7 Y J B ( ) * + G � � Y N U 

 2  
 � �  �

  2.2  � �

  2.2.1  � � � � � � � 

   ex.
    $ echo LILO Monthly Seminar [ret]
    LILO Monthly Seminar 

    $ echo LILO   Monthly   Seminar [ret]
    LILO Monthly Seminar 
 

  � � : ; Ç $ ¡ < = X í £ D Ç $ ¡ < = D Õ � T Z [ G ` N U

  � Ê X ( ) * + D 	 
 3 p ¤ � _ � � � Y J 6 7 ( ) * + G

  � I J a N S T 3 � � _ � N ] D _ ¦ N U 
 

 2  
 � �  �

  2.2  � �

  2.2.2  � � � � � �  (redirect) � � �   (pipe) 

  / ë , m ì Û  ( ! " ) T X B ¾ ¿ 8 � 9 T � � , � ? # Ä � � N

  Ü Ý ? a } U 

   ex.
   � � , �  fuga D $ % ? ( ) * +  hoge D ¾ ¿ 8 9 G &  ' ( U

    $ hoge < fuga [ret] 

   ( ) * +  hoge D ¾ ¿ � 9 ? � � , �  fuga G ) � ' ( U

    $ hoge > fuga [ret] 

   ( ) * +  hoge D ¾ Þ Q 1 ¿ � 9 ? � � , �  fuga G ) � ' ( U

    $ hoge 2> fuga [ret] 
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 � �  �

  2.2  � �

  2.2.2  � � � � � �  (redirect) � � �   (pipe) 

  * , . T X B * , . Q , *  (pipeline, + Å � � ) D S T _

  ( ) * + D ¾ ¿ � 9 ? È D ( ) * + D ¾ ¿ 8 9 T # Ä � � N

  Ü Ý ? a } U 

   ex.
    $ hoge | fuga [ret]
     ( ) * +  hoge D ¾ ¿ � 9 ?  fuga D ¾ ¿ 8 9 G " N U 
 

 2  
 � �  �

  2.2  � �

  2.2.2  � � � � � �  (redirect) � � �   (pipe) 

  p ¤ � X ( ) * + ? « � M N Ì G / ë , m ì Û D � � ? :

  ( p q n R ( 1 �  dup2(2) ? � } ) B 1 K � Y ; ( ) * + 6 7 X

  Á G ¾ ¿ 8 � 9 ? � I J a N | } G , � N B T a } S T U 

  / ë , m ì Û T * , . X  2.1 D  (2) ? « ä M N ; É G

  - . / 0 1 _ ¦ N U (3 2 _ 3 : · � � M N ) 
 

 2  
 � �  �

  2.2  � �

  2.2.3  4 5 6 7 8 

  ¾ ¿ 8 � 9 T X B ( ) * + 3 å � æ � Û _ � Ô M N 8 � 9 D S T _ B

  1 £ D 8 9 � å � T  2 £ D � 9 � å � 3 ¦ N U 

  ¾ ¿ 8 9  (stdin)        : å � æ � Û D 8 9         �  9 1 : 1 +

  ¾ ¿ � 9  (stdout)       : å � æ � Û D � 9         �  4 5

  ¾ ¿ Þ Q 1 � 9  (stderr) : å � æ � Û D Þ Q 1 � 9   �  4 5 

  � 9 ; 3  2 £ ¦ N � � X B ( ) * + D 8 9 ? � � ? : ; # < D

  � 9 T ( ) * + 6 7 D Þ Q 1 + = 1 > * P � D � ? � 1 à D ; É D

  � 9 ? � � J ÿ · T B C Y @ G / ë , m ì Û + * , . 3 � � J

  A 4 ö 6 7 _ ¦ N U 
 

 2  
 � �  �

  2.2  � �

  2.2.4  B C � D E � F � � � G H � � � � 

  t u � G � � , � Ë X � 1 Û å o m ì Û /  / 6 7 D I J _ K ä � Y N U

  å o m ì Û / X � / 1 Ð L G ` I J a N D _ í Õ G F � Y N U

  S Y ? M � * q Ë T " 0 U 

   ex.
    � 1 Û å o m ì Û / D ¹ D  home å o m ì Û / D ¹ D

    hoge 0 1 2 å o m ì Û / ¹ D  bin å o m ì Û / D ¹ D

    fuga T a } � � , � X 

     /home/hoge/bin/fuga 

    _ K � Y N U 
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  2.2  � �

  2.2.4  B C � D E � F � � � G H � � � � 

  : 6 : S D N O ö T * q 3 P · ` N T / A _ ¦ N U

  C S _ p ¤ � X ä Q C D p ¤ � 3 « � � Y J a N å o m ì Û / ?

  R S : B C S ? t ¿ G : ; � � , � Ë ? K M N O ? Ô Õ : J a N U

  S Y 3 T � * q T " # Y N ] D _ ¦ N U 

    "."   U m * Û å o m ì Û /

    ".."  V å o m ì Û / 

  ? K M U 

   ex.
    ¬ D W _ a } T B 

      /home/hoge/bin G a N ` 7  ./fuga
      /home/hoge/work G a N ` 7  ../bin/fuga 

    T a } X Ä _ ¦ N U 
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 � �  �

  2.2  � �

  2.2.4  B C � D E � F � � � G H � � � � 

   M � * q ] T � * q ] � ] ` a T � B 

     ! � ` 7       command Ë  ($PATH ? � 1 � M N B � _ � � )
     C Y ¸ � ` 7   U m * Û å o m ì Û / D � � , � 

   T @ A � Y N D _ B ! � ¸ � _ � � , � ? F M T � X

   Á G C D � � , � Ë ö � _ E : F M S T 3 _ � N U 
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  2.2  � �

  2.2.4  B C � D E � F � � � G H � � � �

 [Tips 1]
  ! � 3  "-" _ � Ù N � � , � ? L I J : Ù I J � : ; a Ã Ä B

  M � * q _ E � M Y # ( ) * + D k . p á * T @ � � Y � G

  _ � N 3 B í 	 
 Á ` D X  "." +  ".." ? � I J T � * q _

  K M S T _ ¦ N U 

   $ rm ./-piyo 

   $ rm ../hoge/-piyo 

  � T M Y # | a U 
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  2.2  � �

  2.2.5  � �  � � � � 

  � 
 D � � , � ? E � M N T � G B a Ñ a Ñ � J ? 8 9 : J a N T

  ¶ � ` D _ B p ¤ � X C Y 7 ? Ù T É J E � M N R � ? Ô Õ : J a N U

  S Y ? � - 9 � Q ì - T a a B Å D ] D 3 ¦ N U 

  *   ( ß q - / q ì )
   0 � ¸ ¬ D � Õ D < = T ) ? � M N U

   ; ö : ! � D  "." G X ) ? � : ` a U 

  ?   ( ì Þ q � á * ) 1 ì )
   � Õ D  1 < = T ) ? � M N U

   ; ö : ! � D  "." G X ) ? � : ` a U 

  [...]  ( â Q � ? Û )
   â Q � ? Û $ G > � � Y ; < = D a � Y 6 T ) ? � M N U 

 2  
 � �  �

  2.2  � �

  2.2.5  � �  � � � � 

   ex.
     $ ls *.c
     �   U m * Û å o m ì Û / D  .c _ � w N � J D � � , �

         ( . _ � Ù N � � , � ? � · ) ? K F M N U 

     $ ls ???
     �   U m * Û å o m ì Û / D  3 < = D � � , � � J

         ( . _ � Ù N � � , � ? � · ) ? K F M N U 

     $ ls hoge.[a-z]
     �   U m * Û å o m ì Û / D  hoge. _ � Ù ¡

         a 6 7  z D � < = _ � w N � � , � ? K F M N U 
 

    * ¸ � X B J � _ � ` a T C D Ù Ù D < = ? K M U 
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 � �  �

  2.2  � �

  2.2.5  � �  � � � � 

  ä Q X ¸ ¹ ] � � N ] D ] ¦ N U  (sh ¸ � X � � � � N ) 

  ~ ( � � ë B s G � � v T a }  ] )
   0 1 2 D ! 1 R å o m ì Û /  ( " # � 
 ( Å $ % & ) HOME D

   å o m ì Û / ) ? K M U 

  [^...] ( â Q � ? Û B ' ? Û )
   â Q � ? Û $ G > � � Y ; < = ¸ � T ) ? � M N U 

 2  
 � �  �

  2.2  � �

  2.2.5  � �  � � � � 

   ex.
     $ ls ~/hoge
     �   U m * Û å o m ì Û / D  hoge ? K F M N U

          hoge 3 å o m ì Û / ` 7 C D � � , � / q Û ? K F U 

     $ ls [^ab]*
     �   U m * Û å o m ì Û / D  a,b ¸ � _ � Ù N

         � � , � ? K F M N U 
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 � �  �

  2.2  � �

  2.2.5  � �  � � � �

 [Tips 2(1)]
  ls ? � w � G U m * Û å o m ì Û / D � � , � ? K M N O 

   $ echo * 

  ; I ; S Y ö � _ ¦ N 3 B  echo T  "*" D Õ � 3 � 6 I J a J ]

  ( � ) * � G · a ] D _ ¦ N U 
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 � �  �

  2.2  � �

  2.2.6  + , D é - � . / é - 

  p ¤ � � 
 T " # Y N ] D ( � G � � ) D } Ñ B

  < = � ¡ s " # v ? K M × 0 ` � 
 D S T U 
 

  HOME
   0 1 2 D ! 1 R å o m ì Û /  (~) ? K M U 

  USER (BSD)/ LOGNAME (SysV)
   0 1 2 D Ë Ì ( O P , * Ë ) ? F M U 

  PS1,PS2
   Prompt String D S T U

     ( ) * + Q , * 6 7 8 9 ? 1 � Í � N 2 3 D T � G X  PS1,
     ( ) * + � 3 � 
 G 4 I J ( ) * + 8 9 2 3 3 5 � : J a N T � G  PS2,
   T Ç È : J a N U 



 2  
 � �  �

  2.2  � �

  2.2.6  + , D é - � . / é - 

  TERM
   � Ô : J a N 4 5 ( � � 4 5 ] � ( ) ? F M U 

  PATH
   ( ) * + � � * q ? F M U  ":" Ç $ ¡ D / q Û G ` I J a N U 

  SHELL
   O P , * p ¤ � ? K M U 

 2  
 � �  �

  2.2  � �

  2.2.6  + , D é - � . / é - 

  % & M N T � X � 
 Ë ?  $ ( ë Q 1 ) G � � N U 

  ex.
    $ echo $PATH
    /usr/local/bin:/usr/bin:/bin:/usr/bin/X11:/usr/games 

    $ echo $HOME
    /home/hoge 
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 � �  �

  2.2  � �

  2.2.7  � � � � � � � � 	 B 
 � � � � � � 

  ( ) * + ? 1 K M N T B � � X C D ( ) * + D � � G  N U

  : 6 : « � G � � 3 6 6 I ; ¡ M N T B È D ( ) * + ? Z � G

  « � : ; a S T 3 ¦ N U

  ) � � - q ì  OS ` 7 C Y 3 0 Ý _ B ( ) * + D � � ? � ; � G

  � ? ì P Q � * + _ « � M N S T _ B C D ï � 3 � � � Y N U

  S Y ? s � ? ì P Q � * + « � v T " � B 

   $ command & 

  T ( ) * + Q , * D 5 � G  "&" ( ß * * 1 � * + ) ? Í � N S T _

  « ä _ � N U 

  � : J B � � D « � ? s � æ ß P Q � * + « � v T " 0 U 

 2  
 � �  �

  2.2  � �

  2.2.7  � � � � � � � � 	 B 
 � � � � � � 

  � ? ì P Q � * + _ « � : J a N ( ) * + ? � æ ß P Q � * + _

  « � M N G X B p ¤ � D $ � ( ) * + _ ¦ N  fg ? � a 

   $ fg 

  T M N S T _ � æ ß P Q � * + G « � 3  N U 

  � � D S T X $ � ( ) * +  bg ? � a 

   $ bg 

  T M Y # « ä _ � N U

  ; ö : B 4 5 ? � � M N | } ` ß . / � 1 p á * ( q ì / 1 *

  Þ å o - � ) X B ( ) * + Q , * G í � � N ; É G  ^Z (Ctrl-Z)
  _ � � : ; � _ ` a T S Y X _ � ` a U 
 

 2  
 � �  �

  2.2  � �

  2.2.8  � � � � � � D � � � � 

  P � 1 2 * P G X Å D § � � ¦ N U 

  (1) ( command ) 

  (2) { command; } 

  Ì Ê X � â p ¤ � B � Ê X U m * Û p ¤ � _ « � � Y N U

  � â p ¤ � T X � p ¤ � T ] " # Y N ] D _ B V p ¤ �

  ( S D Ã Ä X U m * Û p ¤ � ) 3 í  p ¤ � ? 1 K : B

  C S _ « � � Y N p ¤ � B T a } Õ � _ ¦ N U 

  ! a X ¸ ¹ D W ? % & U 

 2  
 � �  �

  2.2  � �

  2.2.8  � � � � � � D � � � � 

  ex.
    $ pwd
    /home/hoge 

    $ (cd bin; ls)
    fuga 

    $ pwd
    /home/hoge 

    $ { cd bin; ls; }
    fuga 

   $ pwd
   /home/hoge/bin 

 2  
 � �  �

  2.2  � �

  2.2.8  � � � � � � D � � � � 

  Ù ;  (2) X B � " #  "{" D � � T  "}" D � Ì G X - �  1 � ¸ ¬ D

  q l 1 q 3 - . _ B P � 1 2 * P D ¼ � D ( ) * + 5 � G X ( ) * +

  D Ç $ ¡ ? K M  ";" ( � & ( O * ) 3 - $ _ ¦ N U

  S Y X � " # 3 p ¤ � D % & Ò _ ¦ N ; É D ' ( _ ¦ N U 
 

 2  
 � �  �

  2.2  � �

  2.2.9  ) * + � , - 

  (1) ’ ( p * P � ì æ 1 Û )
  p * P � ì æ 1 Û ? , £ � N T Å D p * P � ì æ 1 Û Ù _

  × 0 < =  ($ _ % & � Y ; " # � 
 +  IFS G ¦ N < = ) ?

  . / M N U 

   ex. 
    � � , � Ë G q l 1 q 3 ¦ N  ’foo bar’ T a } � � , � D

    � 0 ? K F U 

     $ cat ’foo bar’ 



 2  
 � �  �

  2.2  � �

  2.2.9  ) * + � , -   

  (2) " ( ë â � ì æ 1 Û )
  p * P � ì æ 1 Û T � � Z [ ö 3 B  $ ( ë Q 1 ) B  ‘ ( � ? ì

  ì æ 1 Û ) B  \ ( � ? ì q Q ? p ò ) ? × 0 < = T : J � � M N U 

  $ X p ¤ � ( " # ) � 
 D � Î B  \ X × 0 < = D Õ � ? Þ q � 1 .

  T a } Õ � _ ¦ N U  ‘ X Å ? % & U 

   ex.
     $ echo $HOME
     /home/hoge 

     $ echo "$HOME"
     /home/hoge 

     $ echo "\$HOME"
     $HOME 

 2  
 � �  �

  2.2  � �

  2.2.9  ) * + � , - 

  (3) ‘ ( � ? ì ì æ 1 Û )
  � ? ì ì æ 1 Û _ � Ù Y ; � � ? ( ) * + T : J « � : B # < ?

  < = > T : J 	 Ô M N U

  POSIX G X  "$( command )" T a } ) � N ] Ô Õ � Y J a N 3 B

  S Y X � a p ¤ � _ X « þ � Y J a ` a U 

   ex.
     $ echo Date is ‘date‘.
     Date is Wed Jun 13 02:26:02 JST 2001. 

     $ echo Date is $(date).
     Date is Wed Jun 13 02:26:02 JST 2001. 

 2  
 � �  �

  2.2  � �

  2.2.9  ) * + � , -

 [Tips 2(2)]
  2(1) G � � : J B S S _ 

   $ echo ’*’
   $ echo "*" 

  T M N T B ! } # < G ` N S T G � Õ U 
 

 2  
 � �  �

  2.2  � �

  2.2.10 � 	 
 � � �  � 

  Bourne Shell _ X 

    ~/.profile 

  3 1 K � G &  ' ( � � , � _ ¦ N U 
 

  C Shell _ X 

    ~/.cshrc
      1 K � G &  ' ( 

    ~/.login
      O P , * � G  .cshrc D � G &  ' ( 

  T ` N U 

 2  
 � �  �

  2.2  � �

  2.2.10 � 	 
 � � �  � 

  Ñ `  G  bash _ X 

    ~/.bash_profile
      O P , * p ¤ � D T � G ¼ ã G &  ' ( 

    ~/.bashrc
      O P , * p ¤ � s ¸ � D v T � G &  ' ( 

  _ ¦ N U 
 
 

 3  �  � � � � � � � �

  3.1  ! " # � � � � � e � � 
 

  ( ) * + + ' � < _ L � D ' ( ? R � : ; � � , � ?

  p ¤ � q ì / . Û  (Shell Script) T " 0 U 

  hoge T a } p ¤ � q ì / . Û ? « � M N G X 

  (1) p ¤ � G  hoge D $ % ? / ë , m ì Û : J &  ' Ù � N U 

   $ sh < hoge 

  (2) p ¤ � X 	 
 ? 8 9 � � , � T : J Ó } D _ B Á G 

   $ sh hoge 

  _ ] | a U 

 3  �  � � � � � � � �

  3.1  ! " # � � � � � e � � 
 

  (3) Ù ; B � � , � G « � � � ? £ � J � � 1 K M N S T ] _ � N U 

    $ chmod +x hoge 

    $ ./hoge 

  (4) ¬ R X � â p ¤ � _ « � : J a ; 3 B  "." ( ) * + _

   U m * Û p ¤ � ¬ _ « � ] _ � N U

   S Y X " # � 
 D  ! � ` ø B ä Q D 4 5 D p ¤ � _

   « � : ` a T a � ` a ] D D ; É G ¦ N U 

    $ . hoge 

 3  �  � � � � � � � �

  3.1  ! " # � � � � � e � � 
 

  (3) Ã Ä B � � , � D ! � � G  #! G £ * � J B « � : ; a

  ( ) * + ( S D Ã Ä X  sh) D M � * q ? ) a J ÿ · U

  ( ; ö :  sh D Ã Ä X S D � ? ) 6 ` · J ] " a ) 

   ex.
     Bourne Shell _ « �

     #!/bin/sh 

     C Shell _ « �

     #!/bin/csh 

     Perl _ « �

     #!/usr/bin/perl 
 



 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.1  � 6 

  p ¤ � � 
 X ! � G � < = ÿ | � ß * ë 1 q ( ß _ � Ù ¡ B ¸ �

  0 < = ¸ ¬ D � 
 = ÿ | � ß * ë 1 q ( ß D ` 7 � _ K � Y N U

  ( � � K ä ? � I J K M T  [A-Za-z_][0-9A-Za-z_]* ) 

  p ¤ � � 
 G � ? � � : ; a T � B  "=" ? � I J 	 8 ? � } U 

    p ¤ � � 
 = � 

  ; ö : B  "=" D 
 ; G q l 1 q < = ? 8 Y J X a � ` a U

  q l 1 q 3 ¦ N T B p ¤ � X ( ) * + D « � T @ A : J : Ù }

  6 7 _ ¦ N U 

 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.1  � 6 

   ex.
     $ foo=bar
     S Y X k ? � 1 U 

     $ foo= bar
     S Y X ë � U 

     $ foo =bar
     S Y ] ë � U 

     $ foo = bar
     ¨ © S Y ] ë � U 
 

 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.2  � � 

  C � D . O P Q & * P \ Ò T ! a X 

  p ¤ � � 
 G X å 1 - / T a } � � X ` · B � J < = > / T : J Ó w Y N

   : a � 
 ? , £ � N T B C Y ? Æ � : � � �  (\0 G T ¨ ) _ ã � ü M N 

  � _ ¦ N U 

  Perl � D q ì / . Û \ Ò X X p ¤ � q ì / . Û ?

  ( 6 ` ¡ ) Õ � : J a N ; É B C D � � X � J a N U 
 

 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.3  � � 

  % & M N Ã Ä B � 
 Ë D ! � G  "$" ? £ � N T B p ¤ � 3

  � 
 ? � G J � � � N U

  � ] � � � Y J a ` a B Ù ; X ã É J � J � ; � 
 X B ã � � D

  � � _ J � � � 7 Y N U 

  ; ö : p ¤ � X  "$" ? Í � J p ¤ � � 
 ? K M Ã Ä B C Y G � ·

  � 
 = D ¼ ] P · ` N � · ? � 
 Ë T : J � � M N S T G � Õ U

  ( < ?  IFS ( Å $ % & ) _ Ç $ I J � � M N D _ )       

   $ foo=shell
   $ echo $fooscript  ( � ] � 9 � Y ` a ) 

  S D Ã Ä X  "{ }" _ � ( S T _ p ¤ � � 
 � � ? � F _ � N D _ B

  S Y ? � � # | a U ( « X S Ñ 7 D N 3 � � )         

   $ echo ${foo}script
   shellscript 

 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.3  � � 

  Ù ; ¸ ¹ D | } ` × 0 ` % & N O ] ¦ N U 

  ${val?message}
   val 3 � � � ` 7  message ? � 9 : J � � U

  ${val-string}
   val 3 � � � ` 7  val G  string ? 	 8 U

  ${val=string}
   ${val-string} T Z [ ö 3 B I J * Q � 1 - G X � Ô / 0 U 

 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.3  � �

 [Tips 3]
  « X p ¤ � � 
 G X B  ’ ( p * P � ì æ 1 Û ) ? Ô a J

  � - 9 � Q ì - ? ] � � _ � N U 

   $ foo=’*’ 

   $ echo $foo
   < å o m ì Û / G ¦ N � � , � D / q Û > 

  ; ö : B  2(2) _ + I ; | } G 

   $ echo ’$foo’
   $ echo "$foo" 

  T M Y # B ¨ © ! } # < G ` N U 
 

 3  �  � � � � � � � �

  3.2  ! " # ³ � e  export
  3.2.4  export 

  p ¤ � � 
 X � \ : ; ö � _ X B C D p ¤ � ( U m * Û p ¤ � ) _ D 

  % & 3 � w Y N D  _ ¦ N U

  ( ) * + D 1 K + p ¤ � q ì / . Û D " � � : G ÿ a J ] % & ?

  � � ; a Ã Ä B  export ( � � ) ? : J � 6 7 % & _ � N | } G

  : J + N - . 3 ¦ N U 

   $ export val1 val2 val3 ... 

  � â p ¤ � 3 1 K : ; T � B S Y 7 D � 3 ( 2 1 � Y J C D � â p ¤ �

  _ % & _ � N | } G ` N U 

  ( 2 1 � Y N D _ B  export � Y ; � 
 3 1 K � Y ; � â p ¤ � ; _

  � � � Y ; T : J ] B C S _  export � Y ; Ã Ä G C D � â p ¤ �

  ¸ � _ D  �  X ¦ N 3 B V p ¤ � D $ % X ) � � � 7 Y ` a U 
 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ � 
 

  × 0 ` p ¤ � � 
 T : J B ! G # $ : ; " # � 
 ] ¦ N 3 B

  C Y ¸ � G × G p ¤ � q ì / . Û G ÿ a J % . ` p ¤ � � 
 ]

  & ' ¦ N D _ B C Y ? # $ M N U 
 



 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.1  IFS 

  Internal Field Separator D � U p ¤ � 3 ( ) * + Q , * ?

  � � M N T � D Ç $ ¡ < = D / q Û 3 � � � Y J a N U

  å � æ � Û _ X ! = , Û q l 1 q < = T " # Y N q l 1 q B

  - â B � � < = 3 � Ù Y J a N U 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.1  IFS
 [Tips 4]
  � � G 

   $ echo $IFS 
 

  _ X � ] , � ` a U 

   $ echo -n "$IFS" | od -b
   0000000 040 011 012
   0000003 

  T : J < = ( 1 + � G J � � � J , ` a T � 6 7 ` a U

  (echo D  -n k . p á * X � � M N D ? � ' : J a N U ) 
 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.2  � � � � � � � 

  p ¤ � q ì / . Û ] � D ( ) * + Z � G 	 
 ? 1 �   N S T 3 _ � N U

  S Y 7 ? % & M N ; É G B p ¤ � G Ô Õ � Y ; × 0 ` � 
 ? � } U

  S Y ? I J * Q � 1 - T a a B  "$" G £ * · í < = D 
 = _ K ä M N U

  $1, ..., $9 X C Y � Y í 	 ï B ... B � 	 ï ? K M U

  	 	 ï ¸ � D % & G X B $ � ( ) * +  shift ? Ô a Y # 

   $1 G  $2 D $ % ? ( 2 1

   $2 G  $3 D $ % ? ( 2 1

   ...
   $8 G  $9 D $ % ? ( 2 1

   $9 G 	 	 ï D $ % ? ( 2 1 

  T ` ¡ B % & _ � N | } G ` N U 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.2  � � � � � � � 

  ; ö : B í �  shift : J : Ù } T B � a $ % X 
 w Y J : Ù } D _ B

  � _ - . ` Ã Ä X  shift ? M N Ì G È D p ¤ � � 
 G ( 2 1 : J

  � � : J ÿ 6 ` a T a � ` a U 

  Ñ `  G  $10 X  ${1}0 T @ A � Y J : Ù } U 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.2  � � � � � � � 

  $0 X × 0 _ B C D p ¤ � q ì / . Û D � � , � Ë 3 � � � Y J a N U

  S Y ? Ô a N T B C D . O P Q R D " � � � Y ; Ë Ì G | I J K L 3

   ` N | } ` q ì / . Û ] R � _ � N U 

  I J * Q � 1 - D � � X  IFS _ Ç $ 7 Y J � � � Y N S T G � Õ U

  IFS ? � ( < = > ? í £ D 	 
 ( í £ D I J * Q � 1 - � 
 G � � � � N )
  T � � � � N ; É G X  ’ +  " _ ì æ 1 n 1 p á * : ` a T a � ` a U 
 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.3  ) - � �  (#, *, @) 

  $#
   	 
 D � 
 _  shift � Y Y # B  shift � Y ; � ö � � N U 

  $*
   $0 ¸ � D � J D 	 
 ? F M U  $1 $2 $3 ... T � Î � Y N U 

  $@
   $* T Z [ ö 3 B  "$1" "$2" "$3" ... T C Y � Y ?

   " ( ë â � ì æ 1 Û ) �  _ � � J a N U 

  $* T  $@ D ! a X B  "$@" T M N T  ’ +  " ? @ A : J � Î M N

  Ì D � _ � � � Y N S T U 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.3  ) - � �  (#, *, @) 

   ex.
     $ cat test1.sh
     echo \# of Arg is $#.
     for i in $*
     do
       echo $1
       shift
     done 

     $ cat test2.sh
     echo \# of Arg is $#.
     for i in "$@"
     do
       echo $1
       shift
     done 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.3  ) - � �  (#, *, @) 

  S Y ? ¸ ¹ D 	 
 _ � � N T | a U 

     $ sh test1.sh 1 2 3 ’4 5’
     # of Arg is 4
     1
     2
     3
     4 5 

     $ sh test2.sh 1 2 3 ’4 5’
     1
     2
     3
     4
     5 
 



 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.3  ) - � �  (#, *, @) 

  Ñ `  G  test2.sh X 

     $ cat test3.sh
     for i
     do
       echo $1
       shift
     done 

    T Z [ Õ � _ ¦ N U

    S D S T 6 7 � �  "$@" 3 Ô a 7 Y N D 3 � Ù : a S T 3 ð a U 
 

 3  �  � � � � � � � �

  3.3  ! " b ! " # ³ �

  3.3.4  � � � � � 	  � � � 	 � � �  (?, $, -, !) 

  $?
   p ¤ � 3 ¼ � G « � : ; ( ) * + D � � q n 1 - q ?

   � ¢ : J a N � 
 U 

  $$
   ä Q D . O � q 	 � ? � ¢ : J a N � 
 U

   í � L � � � , � ? L N Ã Ä B S D � 
 ? � I ; � � , � Ë G

   M N S T G | I J B . O � q X % � : ` a 	 � _ � � � Y J a N

   S T 6 7 í Õ � 3 � � � Y N D _ � � ` ' 	 T ` N U 

  $-
   p ¤ � G � ? Û � Y J a N k . p á * ? � ¢ : J a N � 
 U 

  $!
   � ? ì P Q � * + _ « � � Y ; � Ì D . O � q D . O � q 	 �

   ? � ¢ : J a N � 
 U 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.1  set 

  (1) p ¤ � � 
 ? K F

  (2) p ¤ � D k . p á * D ! � B @ �

  (3) í £ D m ( 1 + 6 7  IFS _ Ç $ 7 Y ; � o 1 � + ?   ¡ � : J

  I J * Q � 1 - G 	 8 M N S T D � £ D Ü Ý 3 ¦ N U 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.1  set 

   ex.
     $ date
     Sat Jun 16 23:41:59 JST 2001 

     $ set ‘date‘
     $ echo $# $1 $2 $3
     6 Sat Jun 16 

     $ shift
     $ echo $1 $2 $3
     5 Jun 16 23:42:34 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.2  shift    

  I J * Q � 1 - D $ % ? p � Û M N U 

   $ shift n 

  _  n � � G � 7 M S T 3 _ � N U 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.3  echo 

  C D Ù Ù � � 7 Y ; < = > ? * M U

  × 0 � 
 + � - 9 � Q ì - 3 ¦ Y # p ¤ � 3 C Y ? @ A : ;

  ] D 3  echo G � � Y N U 

  å � æ � Û _ � � ? Í � N 3 B  -n k . p á * _ � ' _ � N U 

  � � ( ) * +  (/bin/echo) ] ¦ N 3 B Á G  echo ö � ö T

  $ � ( ) * + D  echo 3 " # Y N U       

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.3  echo
 [Tips 5]
  � � ? Í � N S T _ � � � � , � D | } G , � N D _ B

  * , . + / ë , m ì Û ? � } T a � a � _ � N U 

   $ echo $hoge | grep string > /dev/null 

  S Y _ � 
  hoge G  string 3 8 I J a N 6 ø } 6 3

  $? _ � � _ � N U  (0 ` 7 # 8 I J a N ) 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.4  exit 

  p ¤ � X  EOF (End Of File, ( ) * + Q , * ¬ _ X  ^D) G

  � M N T � � M N 3 B  exit X � Õ D I J _ � � � � N U 

   $ exit n 

  T M N S T _ � � q n 1 - q  n ? * : J � � M N U

  n ? E � : ` a T  exit D � Ì G « � � Y ; ( ) * + D

  � � q n 1 - q 3 * � Y N U 

  O P , * p ¤ � _  exit T M N T O P ß � Û T Z [ # < G ` N U 
 



 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.5  exec 

  p ¤ � G � w I J 	 
 _ E � � Y ; ( ) * + ?  : a . O � q ?

  L 7 � G « � M N U 

  exec D « � G ¦ ; ¡ B ä Q D � � , � ? ì O 1 � : B  : a

  � � , � ? k 1 . * M N D _ B C Y ¸ � D 8 � 9 ? 	 
 _ E �

  : ; ] D G $ ¡ % � N S T ] _ � N U 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.5  exec 

   ex.
   ¾ ¿ 8 9 ?  hoge G $ ¡ % � N U

     $ exec < hoge 

   ¾ ¿ � 9 ?  fuga G $ ¡ % � N U

     $ exec > fuga 

   ¾ ¿ Þ Q 1 � 9 ?  file G $ ¡ % � N U

     $ exec 2> piyo 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.6  eval 

  	 
 ? p ¤ � D 8 9 T : J @ � : J 6 7 « � M N U

  eval ? « � M N Ì G 	 
 3 p ¤ � G | I J � � � Y N D _

  ( ) * + 3 « � � Y N T # < T : J ( ) * + Q , * ?  2 �

  � � M N S T G ` N U 

  S Y ? 4 Ô M Y # B � � � > ] ø � ` S T ] 0 Ý _ ¦ N U 

   ex.
     $ eval os_$hostname="$os" 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.7  wait 

  ä Q « � : J a N � . O � q D � � ? � Ñ B � � 2 3 ? � � M N U 

   $ wait n 

  n X � £ � . O � q D . O � q 	 � ? E � M N U � � M N T

  � J D � . O � q D � � ? � £ U 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.8  trap 

  p ¤ � q ì / . Û ? « � � G ` � 7 6 D � � _ � 	 M N S T 3

  
 � 7 Y N 3 B C D Ù Ù � � � � N T � N Ã Ä 3 ¦ N U

  C S _ S D  trap ? � � # B � � 5 ? : J 6 7 � � � � N S T 3

  _ � N U 

   $ trap command signal ... 

  command ? � � M N T B å � æ � Û D K L G � M S T ? F M U 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.8  trap 

  3 ` p P ù � X Å D | } ` ] D _ ¦ N U 

  0
   � � � �

  1  HUP
   hangup ( å 1 � * � D  ! � G | · � w Y N )
  2  INT
   interrupt ( 4 5 � ¡ '  )
  3  QUIT
   quit ( ( ß ë * . )
  9  KILL
   kill (trap _ � ` a )
  15  TERM
   terminate (kill ( ) * + D å � æ � Û ) 

  3 : · X  signal(7) ? % & D S T U 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.8  trap 

   ex.
    p P ù �  1, 15 3 � ; T � G n *  Q / � � , � ? � : J � � U

     $ trap ’rm -f $tempfile; exit 1’ 1 15 

    p P ù �  2 ? . / U  ("" X � ] : ` a Õ � )
     $ trap ’’ 2 

    p P ù �  3 ? å � æ � Û D K L  (signal(7) D K L ) G � M U

     $ trap 3 
 

 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.9  read 

  ¾ ¿ 8 9 6 7 í � &  '  	 
 G E � � Y ; � 
 G C D � ?

  IFS _ Ç $ I J 	 8 M N U 

   $ read val1 val2 val3 ... 

  � 
 D 
 3  IFS Ç $ ¡ D Ò � 
 | ¡ � ` a T � X B í 	 ¼ � D

  � 
 G � ¡ � J D � � 3 8 N U 

  read < D � � q n 1 - q X  EOF ? � � : ` a ( ¡  0 ( � � )
  ` D _ B S Y ? � 1 . ' � < ( Å � % & ) T �  Ä w � J � } S T X

  � � G � Ô _ ¦ N U 
 



 3  �  � � � � � � � �

  3.4  
 b � �  � � �

  3.4.10 : 

  � ] : ` a ( ) * + ö 3 B 	 
 D � � ? M N U 

   ex.
     $ : ${hoge?hoge is not set.} 

   S } M N T B p ¤ � � 
  hoge 3 � � � D T � G 

     hoge is not set. 

   T � 9 : J � � M N U 
 

 3  �  � � � � � � � �

  3.5  � � �

  3.5.1  test � � � �  ("[" � � � � ) 

  � � 	 
 � �  � � � � � � �  0  � � � � � � �  0 � � �

  � 	 � �   ! � � " # $ % & � ' ( )

  ( * � � � � + , - . / 0 1 � ( 2 � � ' ( ) ) 

  "[" � 3 4 5 � 6 7 8  9 : -  "]" � ; ! � ' ( ) 

  � � 
 � - < = � > � � ' ( ) 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.1  test � � � �  ("[" � � � � )
  (1) H I J 
 � 

  str1 = str2
   str1 K  str2 � L M � � �

  str1 != str2
   str1 K  str2 � L M � � N � � �

  -n str1
   str1 � O P � � � � � �

  -z str1
   str1 � O P � ' � � � 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.1  test � � � �  ("[" � � � � )
       (2) Q � 
 � 

  num1 -eq num2
   num1 K  num2 � R � N � � �      (=)
  num1 -ne num2
   num1 K  num2 � R � / � N � � �  (!=)
  num1 -ge num2
   num1 �  num2 � S � � �          (<=)
  num1 -gt num2
   num1 �  num2 . T U V N � � �    (<)
  num1 -le num2
   num1 �  num2 � W � � �          (>=)
  num1 -lt num2
   num1 �  num2 . T X 5 N � � �    (>) 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.1  test � � � �  ("[" � � � � )
       (3) Y Z [ P 
 � 

  -e file
   file � \ ] � ( � � �            (exist)
  -f file
   file � ^ _ Y Z [ P � � �        (file)
  -d file
   file � ` o a b c d � � �        (directory)
  -r file
   file � e f g � h i � � �        (readable)
  -w file
   file � j V k f h i � � �        (writeable)
  -x file
   file � 3 4 h i � � �            (executable)
  -s file
   file � l [ m �  0 � � N � � �   (size) 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.1  test � � � �  ("[" � � � � )
       (4) n o p q r 

  ! cond
   � �  cond � s � K V �           (not)
  cond1 -a cond2
   cond1 K  cond2 � � � K V �      (and)
  cond1 -o cond2
   cond1 2  cond2 � � � K V �      (or) 

  n o p q r 	 0 t 6 7 8  
 � � u v < 4 1 � N )

  w x T 9 : x � 
 � � ( ) 
      

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.2  y z { |  (if) 

  if H < } Q � # $ % & � ~ � � � � � � 	 f �

  � _ � �  then � W 	

  � � � � � � � = �  elif x 6 <  else � W 	

  3 4 � ( )

  j � < � W � K � T ) 

   if command1
   then
     ( � o  1)
   elif command2
     ( � o  2)   ...
   else
     ( � o  n)
   fi 

  elif < � � h i ) 
 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.3  � � � �  (&&, ||) 

  if 	 0 1 � N � > > t K � � - � ( � � � ' ( )

  � � <  && �  || 	 0 t 6 u v 3 4 	 � ( * K � ' ( ) 

  $ command1 && command2
   command1 � � _ ~ � � 6 ( ~ � � � � � � � � � ) K V 

   command2 	 3 4 � � � ~ � � � � � � 	 � � 

  $ command1 || comannd2
   command1 � � _ ~ � � � 2 t 6 ( ~ � � � � � � � s � )
   K V   command2 	 3 4 � � � ~ � � � � � � 	 � � )       



 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.3  � � � �  (&&, ||) 

   ex.
     $ if [ -d hoge ] ; then echo hoge is directory ; fi 

     $ [ -d hoge ] && echo hoge is directory 

    < � � � � 	 � ( ) 
 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.4  y z { |  (case) 

  case H < � � P � Q 	 
 � �  � � � � � % � � w 2 t 6

  K V -   1 w ' ( N < � � � S � � o 	 3 4 � ( )

  j � < � W � K � T ) 

   case $val in
     pattern1)
       ( � o  1)
       ;;
     pattern2)
       ( � o  2)
       ;;     ...
     patternn)
       ( � o  n)
       ;;
   esac 

  � � � % - <  * ( 	 
 � H I ) �  | ( n o � ) > 0 � * K � � V ( ) 
 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.5  �  � � �  (for) 

  L � � # $ % & 	 � � 5 � 6 � Q � � 3 4 � ( )

  j � < � W � K � T ) 

   for val in arg1 arg2 ... argn
   do
     ( � o )
   done 

  val < P � � � � � � -  arg1, arg2, ... � = � - � � � � 5 � (

  � � P � Q � � �   3.2.1 � . � -  $ 	 � � � N ) 

  in - w  / } Q -   *, ?, [] R � ! � " # $ b � > 0 % � V ( )

  ( & ' � � P - . t � ( ) 5 � ( ) 
 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.6  �  � � �  (while) 

  ' ( � � � * 6 5 � � N ( + � � P � � 	 3 4 � ( )

  j � < � W � K � T ) 

   while condition
   do
     ( � o )
   done 

  condition � # $ % & � 7 8 < ~ � � � � � � � % N � � ( ) 
 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.7  �  � � �  (until) 

  ' ( � � � * 6 5 ( x � P � � 	 3 4 � ( )

  while K � ,  j � < � W � K � T ) 

   until condition
   do
     ( � o )
   done 
 

 3  ? @ A B C D A E F G

  3.5  � � �

  3.5.8  �  � � �  (break, continue) 

  break # $ % & < P � � 	 - . - / g � ( )

  continue # $ % & < � � � 0 � � o 	 � " 1 � � �

  P � � 	 2 3 
 � 2 � 4 � ) 

  K > - } Q  n 	 4 T  5 6 2 � Q 7 6 P � � � Q 	

  8 � � N ( ) ` Y 9 P c � <  1 - � t � N ( ) 
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