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JAKLD�'()*

� �~ & ��<=4:

�  ����� Java	
����<=4:��g�]�

� ijkFJ��J�4�G� jar ���:��~
http://www.yuasa.kuis.kyoto-u.ac.jp/~yuasa/jakld/index-j.html

� bcdeJ�n

� ��

$ java -jar jakld.jar
JAKLD for SICP (October 10, 2008)
(c) Copyright Taiichi Yuasa, 2002.  All rights reserved.

>

> Ctrl-D (Control#�� D#�$%&'() )
Sayonara
$ 
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REPL (Read-Eval-Print Loop)

� ��������! read &+��! evaluate &*+
�����! print &+��Q�S! loop &

�  �� rs����

� Scheme�O{g��� (prefix)��

� (�operator� � operand1� �operand2�...)

> (+ 1 2)
3

> (< (* (+ 1 2) 3) 10)
#t

>
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Hello World

�  *��������YZ�HI¡+�¢O£q�
S]��

� �Hello World!��¤¥���

� Scheme��¦§��rs !

> (begin
    (display "Hello World!")
    (newline))
Hello World!
#t

> 
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Hello, World+,-.

� (display ��� ) 

� ���J�������

� ¨©J6���ª«

� (newline)

� ¬­���

� (begin �� 1  � �� 2  ... � �� n�)

� ®G�¯�°���*+V±J�J������S
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Hello World+,-.

� k²J JAKLDJ³´���µ¶S��

� ·(,- (define �·(¸� ��� ) �

> (begin
    (display "Hello World!")
    (newline))
Hello World!       ; *+,-./
#t                 ; (newline)-0123

> (define greeting "Hello World!")
ok

> (begin (display greeting) (newline))
Hello World!
#t
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/0123(

�  ��� �J¹�ºq]»���C<

�  �� � ���¼I�½0¾�!�"#¿&

� (* (+ 1 2) 3) À (* 3 3) À 9

� (display "Hello World!")

  [Hello World�¤¥��� ]

  À "Hello World!"

� (define greeting "Hello World!")

  [·( greeting�ÁÂÃ�ÄÅ ]

   À Æ,-!ÇGÈ,*gO�%��&
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45.6789:;

� ÇÉ\Ê£`4u��#S]JO~Ë

� ÌP0�Í�]$%J`4u���qÎ�

 o ~ÏÐ�Ñ]ÒÓÔ

� ~ÏÐ,-�T�gO+ÕÖkFJ× 1Eh-
J�ØQ

� ÙH� abs

> (define (abs x)
    (if (>= x 0) x (- x)))
ok

> (abs -3)   ; or (abs (- 3))
3
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Hello World <� 2

> (define (HelloWorld-1)
    (display "Hello World!")
    (newline))

> (define (HelloWorld-2)
    (display "Hello")
    (display " ")
    (display "World!")
    (newline))

> (define (HelloWorld-3)
    (define (HW greeting)
      (display greting)
      (newline))
    (HW "Hello World!")) 
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� ÁÂ

� ;<=
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CDEF378 (1)

� (string-length �ÁÂÃ� ): ÁÂÃJÛ���S

> (string-length "Hello World!")
12

> (string-length (+ 1 2))
RuntimeException: 1st argument 3 to string-
length not String object
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CDEF378 (2)

� (string-append
  �ÁÂÃ 1� �ÁÂÃ 2� ... �ÁÂÃ n�)

� ÁÂÃJÜ�

� Ý��� :

> (define (HelloWorld-4)
    (string-append
      "H" "e" "l" "l" "o" " " "W" "orld!")) 

> (string-append "Hello World!")
"Hello World!"

> (string-append)
?? 
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CDEF378 (3)

� (substring �ÁÂÃ� � i� �j�)

� iÞßG� jÞß��JÁÂ�x§$ÌPÁÂÃ��S
! jOàáª«&

� (let ((�·( 1� �� 1�)
      ...
      (�·( n� �� n�))
  �2â� )

�  ãä0�·(,-� �2â��J�å¾

> (define (HelloWorld-5)
    (let ((sentence "Hello again. Small World!"))
      (display (substring sentence 0 6))
      (display (substring sentence 19))
      (newline)))



 2009 10 13� � ����

1 2  ��	
��
������������ ����� 6

� � ����2009 10 13 ��	
��
������������ �1 2 16

=>?>@�AB

� Ú(

� ÁÂÃ

� ÁÂ

� ;<=

� 8�9:

� � ����2009 10 13 ��	
��
������������ �1 2 17

CD

� #\c: ÁÂJ��æ�O�t 1ÁÂ$%G��]345

� (string �ÁÂ 1� �ÁÂ 2� ... �ÁÂ n�)

� (string-ref �ÁÂÃ� � i�)

�  �Dç¶� (string H e l l o ...)  ��%��è

�  éêëSìPG]

� 8�9:!±í&

> (string-ref "Hello World" 6)
#\W 

> (define (HelloWorld-6)
    (display
      (string #\H #\e #\l #\l #\o 
              #\  #\W #\o #\r #\l #\d #\!))) 
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=>?>@�AB

� Ú(

� ÁÂÃ

� ÁÂ

� ;<=

� 8�9:

Scheme(Lisp)��������V\îï�345
6O¦J 2T�Sð
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G�H

� ¨©J345  J��æ!ñ ÁÂÃOÁÂJ��æ&

� (list �� 1� �� 2� ... �� n�)

> (list "Hello" " " "World!")
("Hello" " " "World!")

> (list 1 "Hello" #\W)
(1 "Hello" #\W)

> (list)
()                ; ò;<=

> nil
()                ; ò;<=
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 G�HF378 (1)

� 12@�'(
� (cons ��� �;<=� )  � �J¹�;<=Jkó�ôõ

� (car � ;<=��  � ;<=JkóJïç��S

� (cdr � ;<=��  � kóö÷G��];<=��S

� cadr, cddr, caddr, ...  � øù���

> (define l (list "Hello" " " "World!"))
ok
> (cons "Again, " l)
("Again, " "Hello" " " "World!")
> (car l)
"Hello"
> (cdr l)
(" " "World!")
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 G�HF378 (2)

mJ'(!�íJ list\&O+úP�,-S]�\
ª« (¦Jh-�ûæ�S ).

> (define l (list "Hello" " " "World!"))
ok
> (length l)
3
> (append (list "You" " " "said," " ") l)
("You" " " "said," " " "Hello" " " "World!")
> (reverse l)
("World!" " " "Hello")
> (map abs (list 1 -2 3 4 -5))
(1 2 3 4 5)
> (begin (map display l) (newline))
Hello World!
#t
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 IJKL <� 1

� ���:G�J�����J�ü�

�  ¦���J~ÏÐ,-�{g jakldtut.scm 
��I¸�J���:��fg�]�S]

!ý&���:þ����t$%�O JAKLDO�������*�ê§!3 &�

> (load "jakldtut.scm")
"jakldtut.scm"

> (HelloWorld-2)
Hello World

>

� � ����2009 10 13 ��	
��
������������ �1 2 23

MN�H6O(P quote9

� ������345J��

� (+ 1 2) ... �1� 2� S ������ �

� (1 2 3 4) ... 4TJÚ(G��]345

��IJOLËJ ~�[ ð��� � 	

� REPLOÇ�\������[ S]!3 &	 �

� (quote ��� )

� ����345�*g IÎqJ<�8 :�?4�
 �

� J'()"*�Í�Q+�
 ������ê¢+ J���
�S

� '��� = (quote ��� )
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Hello World <� 3

> (define (HelloWorld-7)
    (map display (list "Hello" " " "World!"))
    (newline) )
> (define (HelloWorld-8)
    (map display '("Hello" " " "World!"))
    (newline))
> (define (HelloWorld-9)
    (map display
      '("H" "e" "l" "l" "o" " " "W" "o" "rld!"))
    (newline))
> (define (HelloWorld-10)
    (map display
      '(#\H #\e #\l #\l #\o
        #\  #\W #\o #\r #\l #\d #\!))
    (newline))
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Q�RS6TU9

�   ÁÂ�Ç�Ý�Iè o 1ÁÂöm�%]

�   ÁÂÃ�Ç�Ý�Iè o P R� ��Ð��� �

���fÎ ���O��2 0� ��� � � :

� 8�9:�������*gµ]�·(��]

� �+������>?4=S]�345��]�

À 5�������� !������@�S]�����&

> 'hello
hello

> (define hello "Hello World!")
> (display hello)
Hello World!

> (define prog '(list "Hello" " " "World!"))
> (car prog)
list        ; 456789
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Q�RS6TU9+,-.

� �� :

� map + display \ J·(�


� ��*Î��J¹�~ÏÐ � >=�� �

(define map �~ÏÐ � >=�� � � )

(define display �~Ï � >=�� � ��

 � O½Eö Jh-�g!�� � lambda�&

> (map display '("Hello" " " "World!"))
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Hello World <� 4

> (define (HelloWorld-11)
    (let ((space " ")
          (wor "Wor"))
      (map display 
        (append 
          '(He llo)
          (list space wor)
          '(ld!)))
      (newline)))
ok
> (HelloWorld-11)
Hello World!
#t

� >?4=�Ñ]8�9:345�·(J ��f��
Î!� 0�&�� 
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VWXY45.:;

� þ � ���� ! " map� QÎt��ð ��I# � �$

� \Ý §+úP�\;<=�bS]% Hello World
������,-�Ð�S

� ./0�,-J�Ð �T�g\+ÕÖkFJ×�
1Eh-J�ØQ

� ÙH� factorial

> (define (fact n)
    (if (<= n 0)
        1
        (* n (fact (- n 1)))))
> (fact 16)
20922789888000
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Hello World <� 5

� ;<=� Ù0� Q���ïç�°���& '

> (define (HelloWorld-12)
    (define (display-list xs)
      (if (null? xs)
          (newline)
          (begin (display (car xs))
                 (display-list (cdr xs)))))
    (display-list '("Hello" " " "World!")))
ok

> (HelloWorld-12)
Hello World!
#t
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 IJKL <� 2

� JAKLDJ >= 4<� ./V Ô�() * +, - ./

� ./0+, 1 factorial

>(define (fact n)
   (if (<= n 0)
       (foo) ; 1
       (* n (fact (- n 1)))))
ok

>(fact 8)
RuntimeException: undefined function foo
Backtrace: if < fact < if < fact < if < fact < if < fact < if < 
fact < if < fact < if < fact < if < fact < if < fact < top-level

>
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 IJKL <� 2

� ./+, 1 factorial

> (define (fact-iter prod counter max-count)
    (if (> counter max-count)
        (foo) ; prod
        (fact-iter (* counter prod)
                   (+ counter 1)
                   max-count)))
ok

> (fact-iter 1 1 8)
RuntimeException: undefined function foo
Backtrace: if < fact-iter < top-level

> 
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ConsZS

� ¨©J 2TJ345���

� ;<=� �2

� 1  � (define x '(1 #\a foo �Hello�))

� 2: (define y (cons 'bar x))

1 #\a foo "Hello"

x

1 #\a foo "Hello"

y

bar

x
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]^@�A_`

� ;<=O J;<=�ïç� T¦��ª«� ;
 o w;<=ö÷+Î� ëD E ABF \� ª«2

 �� '((H e) l ((l o) w) o r ((l) d))

� ¦����S]�Oè! 2.2.2�&

� �ÎG Lisp���� O+mJÑI�8�9:J;<=AB�H
\f �� !ÁÂRÁÂÃO2 � ï�¡J�&I J K

H e

l

l o

w

o r

d

l
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eval

� (eval ��� �de� )

� ��� : ��*Î������J345�2

� �de� : ·(ÄÅJ !L� +, list, map, ...)

> (define prog1 '(+ (* 7 3) 4))
ok
> (eval prog1 (scheme-report-environment 5))
25
> (define prog2 (list '-
                      (cadr prog1)
                      (caddr prog1)))
ok
> prog2
(- (* 7 3) 4)
> (eval prog2 (scheme-report-environment 5))
17
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ab&6cdXY�e�H9

� Scheme�������� fgt$��ðMH

� ¥ � «� Q$t�§N O P
�  U#� >� «+ 5�������H O � :

  LispJ LispÎ]äö
<`4u >  = <345 > = <;<= >

�  × Ï?QR : SchemeJ7 J TS ?

� ± + ¢ � Ý�ST K U V
� F+? Lisp$%��������ÐÏ%] Lisp  4��]M)W

     o  ���SXY :-)
� I��tg\+� Ruby+Python +C#+ Java+ Scala+ ..
S gZ LispJ � % ����S[\] ^ R

     o Î�*�YZJH � �5 _ 0
 `
      !O£q�û§$YZ�C$fÎ J µ&ab c
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fghi

� ¦J O+ÕÖkFJh- 4��4��de f gh
*g\�I ,�Si

� R` �=¿ Q�*Î���j � 5
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