>p Js %7 %9 %F %‘ 2J 3X <B =, I I (3) :F 5" $K $h $k $/ $j JV $7 1999 G/ 10 7n 27 F| A} 86 1Q I’ Jd B- ;v 9‘ : � ( Bh 2 2s %l %8 %e %a B.1) %U %! %$ %k ~/.emacs $K =q $/ $Y $- Fb MF $r 0J 2< $N $h $& $K =$ @5 : (setq scheme-program-name "/home/masuhara/lib/stk/bin/ stk") � :n $C $? %\ %? %s $J $I $N >C $7 J} : (define b (make <Button> :text "Hello")) $N $h $& $K $7 $F :n $C $? %\ %? %s $O (destroy b) $N $h $& $K $7 $F >C $9 $3 $H $, $G $- $k !# STk %& %# %s %I %& Cf $N A4 $F $N It IJ $r >C $9 $K $O (for-each destroy (children *top-root*)) $H $9 $k !# $3 $l $O !" %H %C %W %l %Y %k %& %# %s %I %& $K 4^ $^ $l $k A4 $F $N It IJ $K BP $7 $F destroy $H $$ $& 4X ?t $r E, MQ $9 $k $H $$ $& 0U L# $G $" $k !# � %G %P %C %0 J} K! !# � %l %] !< %H $N Dy @Z !# 1 5" G< E* Dj 5A $H :F 5" !V 2? $+ $r 7+ $j JV $7 $F 7W ;; $7 $? $$ !W $H $$ $& $3 $H $O B? $$ !# C $N $h $& $J <j B3 $- E* %W %m %0 %i %_ %s %0 $G $O while $d for $N $h $& $J %k !< %W $K $h $C $F =q $/ $3 $H $, B? $+ $C $? $N $@ $, !" 4X ?t $N Cf $+ $i <+ J, <+ ?H $r 8F $S =P $9 :F 5" (recursion) $K $h $C $F 7W ;; $9 $k !# Nc $H $7 $F !" 1 + 2 + � � � + n $r 5a $a $k 4X ?t $r Dj 5A $7 $F $_ $h $& !# $3 $N 4X ?t $r sum( n ) $H =q $/ $3 $H $K $9 $k $H !" <! $N $h $& $K 5" G< E* $K Dj 5A $G $- $k !# sum( n ) = ( 1 n = 1 $N $H $- n + sum( n � 1) $= $l 0J 30 $3 $N Dj 5A $N Cf $G $O sum <+ ?H $r ;H $C $F $$ $k $3 $H $K Cm 0U !# $3 $l $O !" $[ $H $s $I $= $N $^ $^ Scheme $N Dj 5A $K CV $- 49 $( $k $3 $H $, $G $- $k : (define (sum n) (if (= n 1) 1 ; n $, 1 $N $H $- (+ n (sum (- n 1))))) ; $= $l 0J 30 1

N} =, 3-1: ( :F 5" ) <! $N 7W ;; $r $9 $k 4X ?t $r Dj 5A $; $h !# 1. n $N 3, >h ( n ! = 1 � 2 � � � � � n ) $N 5" G< E* $J Dj 5A $H Sc heme $N 4X ?t (factorial n) 2. !V 1 $+ $i n $^ $G $N Cf $K $" $k m $N G\ ?t $N 8D ?t !W $r 5a $a $k Scheme $N 4X ?t (count-multiples n m) $r Dj 5A $; $h !# $3 $N 4X ?t $r f ( n; m ) $H $9 $k $H !" 5" G< E* $K $O <! $N $h $& $K Dj 5A $G $- $k !# f ( n; m ) = 8 > > < > > : 0 n = 0 $N >l 9g 1 + f ( n � 1 ; m ) n $, m $N G\ ?t $N >l 9g f ( n � 1 ; m ) $= $l 0J 30 3. $" $k J8 ;z $, $" $k J8 ;z Ns $N Cf $K Cf 2s =P 8= $7 $F $$ $k $+ $r ?t $( $k Scheme $N 4X ?t (count-characters-in-string str char) $r Dj 5A $; $h !# ( %R %s %H : (string-length s) $O J8 ;z Ns s $N D9 $5 $r 7W ;; $9 $k !# (string-ref s i) $O J8 ;z Ns s $N i HV L\ $N J8 ;z $r 7W ;; $9 $k !# ) 4. @Q J, $N Bf 7A 8x <0 $O Z b a f ( x )d x = � 1 2 f ( a ) + f ( a + �) + f ( a + 2�) + � � � + f ( a + ( n � 1)�) + 1 2 f ( b ) � � ( $? $@ $7 � = ( b � a ) =n ) $G $" $k !# $3 $l $r MQ $$ $F !" R b a sin x d x $r 5a $a $k (integral-sin a b n) $r Dj 5A $7 !" R � 0 sin x d x $r 5a $a $h !# 2] Bj 3-1: ( AG ?t ) $" $k ?t n $, 2 ; 3 ; : : : ; n � 1 $N $I $l $K $h $C $F $b 3d $j @Z $l $J $$ >l 9g !" n $O AG ?t $G $" $k !# n $, AG ?t $G $" $k $+ $I $& $+ $r H= Dj $9 $k 4X ?t $r 0J 2< $N =g $K Dj 5A $; $h !# 1. $" $k ?t n $, $" $k ?t m $G 3d $j @Z $l $k >l 9g $K ?? !" $= $& $G $J $$ >l 9g $K 56 $H $J $k (divisible? n m) !# 2. n $, l 0J >e n L$ K~ $N @0 ?t $G $I $l $+ $G 3d $j @Z $l $k >l 9g $K ?? !" $= $& $G $J $$ >l 9g $K 56 $H $J $k (exists-divisor-from? n l) !# $3 $N 4X ?t $r f ( n; l ) $H $9 $k $H !" <! $N $h $& $K Dj 5A $G $- $k : f ( n; l ) = 8 > > < > > : 56 l � n $N >l 9g ?? n $, l $N G\ ?t $N >l 9g f ( n; l + 1) $= $l 0J 30 ( $3 $N Dj 5A $O 9) IW $9 $l $P cond $d if $r MQ $$ $: $K and $d or $r MQ $$ $F :n $l $k !# ) 3. n $, AG ?t $G $" $k $H $O n $, 2 0J >e n L$ K~ $N $$ $: $l $N @0 ?t $G $b 3d $j @Z $l $J $$ >l 9g $G $" $k !# (prime? n) $r exists-divisor-from? $r Mx MQ $7 $F Dj 5A $; $h !# 2

2 :F 5" $N 1~ MQ : %K %e !< %H %s K! %K %e !< %H %s K! $O !" ( :Y $$ OC $O >J N, $9 $k $, ) J} Dx <0 f ( x ) = 0 $N 2r $r ?t CM E* $K 5a $a $k J} K! $G !" x 0 = E, Ev $J =i 4| CM x i +1 = f 0 ( x i )( x � x i ) + f ( x i ) $N $h $& $K $7 $F !" x i $r 5a $a $F $f $- !" f ( x i ) $, =< J, 0 $K 6a $/ $J $C $? $H $3 $m $r 6a ;w 2r $H $9 $k $b $N $G $" $k !# Nc $( $P !" n $N J? J} :, $r 5a $a $? $+ $C $? $i !" f ( x ) = x 2 � n; x 0 = 1 $H $9 $l $P $h $$ $N $G x 0 = 1 x i +1 = 1 2 � x i + n x i � $H $9 $l $P $h $$ !# $3 $l $r Scheme $G =q $/ $H !" (define (sqrt-iter x n) (if (good-enough? x n) x (sqrt-iter (improve x n) n))) $N $h $& $K $J $k !# (good-enough? x n) $O !" x 2 ’ n $G $" $k $+ $r H= Dj $9 $k 4X ?t $G $" $k !# $3 $3 $G $O j x 2 � n j < � $G 6a ;w $r =* N; $9 $k $3 $H $K $7 $F !" (define delta 0.00001) (define (good-enough? x n) (< (abs (- (square x) n)) delta)) $H =q $1 $k !# $^ $? !" (improve x n) $O !" x i $H n $+ $i x i +1 $r 5a $a $k 4X ?t $G !" (define (improve x n) (average x (/ n x))) $? $@ $7 !" average $O Fs ?t $N J? 6Q $r $H $k 4X ?t $G !" (define (average x y) (/ (+ x y) 2)) $G $" $k !# :G =* E* $K !" J? J} :, $r 5a $a $k 4X ?t $O x 0 = 1 $G ;O $a $k $3 $H $K $7 $? $N $G !" (define (sqrt n) (sqrt-iter 1.0 n)) $H $J $k !# 3

3 $/ $j JV $7 $/ $j JV $7 E* $J =h M} $b 4X ?t $N :F 5" 8F $S =P $7 $K $h $C $F Dj 5A $G $- $k !# $3 $N >l 9g !" <! $N $h $& $J 9= B$ $K $J $k $3 $H $, B? $$ !# (define ( $/ $j JV $7 =h M} %Q %i %a !< %? ...) (if =h M} $r B3 $1 $k $+ ? (begin =h M} $N Cf ?H . . . ( $/ $j JV $7 =h M} ( <! $N $/ $j JV $7 $N %Q %i %a !< %? $r 7W ;; ))))) Nc $H $7 $F !" !V %? !< %H %k %0 %i %U %# %/ %9 !W $K $h $C $F 3( $r IA $$ $F $_ $h $& !# %? !< %H %k %0 %i %U %# %/ %9 $G $O !" N& 55 $K BP $7 $F !V 2? Jb ?J $a !W ( walk ) $H !V 6J $, $l !W ( turn ) $H $$ $& ;X <( $, =P $; $k !# (load "turtle.scm") ; web %Z !< %8 $K $h $C $F Ds 6! ;; %? !< %H %k %0 %i %U %# %/ %9 $N NN 0h $r :n $j (define gamera (make <Turtle> :width 300 :height 300)) ;; I= <( $9 $k (pack gamera) (walk gamera 50) ; 50 Jb ?J $a ! (turn gamera 45) ; 45 EY $^ $o $l ! (jump gamera 100) ; 100 Jb Ht $Y ! ;; (reset gamera) ; 2h LL $r >C $7 $F 85 $K La $9 $3 $l $r ;H $C $F 0l JU $N D9 $5 $, l $N @5 n 3Q 7A $r IA $/ $K $O !" 0J 2< $N $h $& $K 7+ $j JV $7 $r $9 $l $P $h $$ (w eb %Z !< %8 $K Dj 5A $" $j ): ;; regular-polygon.scm ;; count 8D $N JU $r IA $/ (define (polygon-side turtle count side-length delta-angle) (if (< 0 count) (begin (walk turtle side-length) (turn turtle delta-angle) (update) ; 2h LL $r 99 ?7 (polygon-side turtle (- count 1) side-length delta-angle)))) ;; @5 num-edges 3Q 7A $r IA $/ (define (regular-polygon turtle num-edges side-length) (polygon-side turtle num-edges side-length (/ 360 num-edges))) 4 J# ;( $J :F 5" $3 $3 $^ $G 8+ $? :F 5" 8F $S =P $7 $G $O !" 1 $D $N 4X ?t $+ $i $= $N 4X ?t $r 1 2s $@ $1 8F $S $7 $F $$ $k !# $b $C $H J# ;( $J :F 5" $b F1 MM $K 07 $( $k !# Nc $H $7 $F LZ $r IA $/ 4X ?t $r Dj 5A $7 $F $_ $h $& !# $3 $3 $G $O !" 44 $r IA $$ $? $" $H !" <! $N CJ 3, $N ;^ $r 2 $D IA $/ $? $a $K <+ J, <+ ?H $r 2 2s 8F $S =P $7 $F $$ $k !# (W eb %Z !< %8 $K Dj 5A $" $j !# ) 4

;; tree.scm (turtle.scm $r ;H MQ ) (define minimum-branch-length 5) ; :G >. $N ;^ $N D9 $5 ;; ;^ $N D9 $5 length, ;^ $N =L >/ N( $r length-factor, ;; J, 4t $N 3Q EY $r angle $H $7 $F LZ $r IA $/ (define (tree turtle length length-factor angle) (update) ;; ;^ $, =< J, D9 $1 $l $P 7W ;; $r B3 $1 $k (if (< minimum-branch-length length) (let ((new-length (* length-factor length))); <! $N ;^ D9 (walk turtle length) ; 44 $r IA $/ (turn turtle angle) (tree turtle new-length length-factor angle); <! $N ;^ 1 (turn turtle (* -2 angle)) (tree turtle new-length length-factor angle); <! $N ;^ 2 (turn turtle angle) (jump turtle (- length))))) ; 85 $N 0L CV $K La $k 2] Bj 3-2: ( %U %# %\ %J %C %A ?t ) %U %# %\ %J %C %A ?t Ns (Fib onacci n um bers) $H $O !" 0 ; 1 ; 1 ; 2 ; 3 ; 5 ; 8 ; 13 ; 21 ; : : : $N $h $& $K !" !V A0 2 $D $N ?t $N OB !W $G :n $i $l $k ?t $N Ns $G $" $k !# n HV L\ $N %U %# %\ %J %C %A ?t �b ( n ) $r 5" G< E* $K Dj 5A $; $h !# $^ $? !" Scheme 4X ?t (fibonacci n) $r Dj 5A $; $h !# 2] Bj 3-3: ( %? !< %H %k %0 %i %U %# %C %/ %9 ) %? !< %H %k %0 %i %U %# %C %/ %9 %i %$ %V %i %j $r Mx MQ $7 $F !" 3( $r IA $/ 4X ?t $r Dj 5A $; $h !# $? $@ $7 !" :F 5" $r MQ $$ $k $3 $H !# 5 $* $^ $1 : 4X ?t $N %V %i %C %/ %\ %C %/ %9 2= : � Ld Bj $r >. Ld Bj $K J, 3d "* $= $l $> $l $K 4X ?t Dj 5A � >. Ld Bj $O $= $l $> $l %V %i %C %/ %\ %C %/ %9 $H $7 $F 07 $( $k � :Y $+ $J 4X ?t Dj 5A $, Bt ;3 $G $- $7 $F $7 $^ $& "* 6I =j E* $J Dj 5A $K $h $k %V %m %C %/ 9= B$ 2= (define (sqrt n) (define delta 0.00001) (define (good-enough? x n) (< (abs (- (square x) n)) delta)) (define (improve x n) (average x (/ n x))) (define (sqrt-iter x n) (if (good-enough? x n) x (sqrt-iter (improve x n) n))) (sqrt-iter 1.0 n)) 5

� L> A0 $N 8+ $( $k HO 0O ( %9 %3 !< %W ) $" $k 4X ?t Dj 5A $N Fb B& $G Dj 5A $5 $l $F $$ $k L> A0 $O !" $= $N 4X ?t Dj 5A $N Cf $@ $1 $7 $+ 8+ $( $J $$ !# >e $N $h $& $J %V %m %C %/ 2= $r $7 $? >l 9g $O !" delta , good-enough? Ey $N L> A0 $O sqrt $N Dj 5A $N Fb B& $G $7 $+ ;H $( $J $$ !# 0l J} !" 4X ?t $N Fb B& $G Dj 5A $7 $F $$ $k 4X ?t $K $O !" $= $N 30 B& $N L> A0 $, 8+ $( $F $$ $k !# Nc $( $P !" improve $N Dj 5A Fb It $G $O !" sqrt $X $N 0z ?t n $, 8+ $( $F $$ $k !# $= $N $? $a !" >e $N Dj 5A $O $b $C $H 4J N, 2= $G $- $F !" <! $N $h $& $K $b $G $- $k !# (define (sqrt n) (define delta 0.00001) (define (good-enough? x) (< (abs (- (square x) n)) delta)) (define (improve x) (average x (/ n x))) (define (sqrt-iter x) (if (good-enough? x) x (sqrt-iter (improve x)))) (sqrt-iter 1.0)) 6