XS $N %^ %K%e %" %k Er^IB@0l J?@. 18 G/ 11 7n 2 F| Cop yrigh t (C) 2003 b y T aiic hi Y uasa. All Righ ts Reserv ed.

L\ <! 1 $O$8 $a$K 1 2 I=5-K! $H MQ8l 3 3 %* %V %8 %’%/ %H $H ;z6g9=B$ 4 3.1 ??56CM : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 3.2 @0?t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 3.3 5-9f : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 3.4 %3 %s %9 $H %j%9 %H : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 3.5 4X?t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 7 3.6 J8;z : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8 3.7 J8;zNs : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8 3.8 F~NO;~Dj?t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 9 3.9 %3 %a %s %H : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 9 4 I>2A 9 4.1 <0 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 9 4.2 4D6- : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 4.3 %i %‘ %@ <0 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 13 5 :G>e0L7A<0 14 6 =R8l 16 6.1 7?=R8l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 16 6.2 O@M}1i;; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 17 6.3 Ey9f : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 17 7 JQ?t $H 4X?t 18 8 @)8f9=B$ 20 8.1 C‘<!<B9T : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 20 8.2 >r7oJ,4t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 20 8.3 Hs6I=jE*C&=P : : : : : : : : : : : : : : : : : : : : : : : : : : : : 20 8.4 %? %$ %_ %s %0 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 21 9 @0?t1i;; 22 9.1 Hf3S : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 22 9.2 ;;=Q1i;; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 23 9.3 %S %C %H 1i;; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24 i

9.4 Mp?t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24 10 %j %9 %H =hM} 24 11 F~=PNO 26 12 R CX $N @)8f 28 12.1 %5%& %s %I : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 28 12.2 %\ %? %s : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 12.3 LCD %G %# %9 %W%l %$ : : : : : : : : : : : : : : : : : : : : : : : : : 30 12.4 @V30@~DL?. $N >uBV : : : : : : : : : : : : : : : : : : : : : : : : : : 31 12.5 %P %C%F %j;DNL : : : : : : : : : : : : : : : : : : : : : : : : : : : : 31 13 %G %P %$ %9 31 13.1 %b !<%? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 31 13.2 8w %; %s %5 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 33 13.3 3QEY %; %s %5 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 33 13.4 29EY %; %s %5 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 34 13.5 %?%C%A%; %s %5 : : : : : : : : : : : : : : : : : : : : : : : : : : : : 34 13.6 %i %s %W : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 35 14 %a %b %j 4IM} 35 :w0z 37 XS 4X?t0lMw 39 ii

1 $O $8 $a$K XS $O !$ Lego MindStorms Rob otics In v en tion System (RIS) $N $? $a $N %W %m %0 %i %_ %s %0 %7 %9 %F%‘ $G $9 !% RIS $NCf?4 $H$J$k $N $O !$ 8 %S %C %H CPU $r Ek:\ $7 $? R CX $H $$ $& %W %m %0 %i %‘2D G= $J %V %m %C %/ $G $9 !% R CX $G F0:n$9$k %W %m %0 %i %‘ $O !$ %U%m %s %H %( %s %I PC $G =‘ Hw $7 !$ @V 30 @~ DL ?. $K$h $C $F !$ R CX $K %@ %& %s %m!< %I $7 $^ $9 !% %b !< %? $d %; %s %5 $J $I $N %G %P %$ %9 $r <h $jIU $1 $k $3 $H $K$h$C $F !$ <+ J, $G%m %\ %C %H $r %G %6 %$ %s $7 $F AH $_ N) $F !$ $= $l$r <+J, $G :n$C $? R CX %W %m %0 %i %‘ $K $h$C $F@)8f$9$k $3 $H $, $G $-$^$9 !% XS $O !$ RIS $N$?$a $NBPOC7? %W %m %0 %i %_ %s %0 4D6- $r Ds6! $9 $k $? $a $K 3+ H/$5 $l $^ $7 $? !% R CX $d$= $l$K @\B3 $5 $l $? %G %P %$ %9 $r @)8f $9$k $3 $H $,$G $- $k Lisp 8@8l $, MxMQ $G $- $^$9 !% $3$N 8@8l $O !$<! $N FCD’ $r$b $C $F$$ $^$9 !% 1. read-ev al-prin t %k !< %W 2. 4X?t $N BPOCE*Dj5A$*$h $S :FDj5A 3. E,@Z $J%(%i!< %a %C %;!< %8$H %P %C %/ %H%l !< %95!G= 4. 4X?t8F $S =P $7 $N trace $H un trace 5!G= 5. %* %V %8 %’ %/ %H $N F0E*@8@. $H $4 $_ =8 $a 6. %W %m %0 %i %‘ %(%i!<$d %9 %?%C %/ %*!<%P!<%U%m!<$J $I $K BP $7 $F 4h7r 7. C<Kv5!3d9~$_ 8. KvHx:F5"E* $J %$ %s %?!< %W %j %? 9. %$ %Y %s %H BT$A !$ %? %$ %^ !<BT$A !$HsF14| $N %$ %Y %s %H 4F;k5!G= 10. %b!<%? !$ %; %s %5 !$ %i %s %W !$ %5 %& %s %I $J $I $N R CX 5!G= $X $N %$ %s %?!< %U %’ %$ %9 :G 8e$N ;0$D 0J30$N FC D’ $O !$DL>o$N Lisp =hM} 7O $K 6& DL$9 $k$b$N$G $9 !% 8 HV L\$N FC D’ $O DL>o $N Sc heme %$ %s %?!< %W %j %? $K 6&DL$9$k $b $N $G$"$j !$ 9 HVL\ $NFCD’ $O !$ F1 Ey$N 5!G= $, %^ %k%A %9 %l %C %I BP1~$N Lisp =h M}7O $K $_ $i$l $^$9 !% $7 $? $, $C $F !$ %f!< %6 $K$H $C $F $O !$ XS $O R CX $N =t5!G= $r @)8f$9$k $?$a$N 3HD% $r 9T$C $? DL>o $N Lisp $H $_$J$; $^$9 !% XS $N =hM}7O $O !$ PC $G F0 :n$9$k %U%m %s %H %( %s %I ItJ, $H !$ R CX $G F0:n$9$k I> 2A 4o $+$i 9=@.$5 $l $F $$ $^$9 !% $3 $l$i Fs$D$N It J,=h M}7O $, 6(D4$9 $k $3$H$K $h $C $F !$ DL>o $N Lisp =hM}7O $H F1MM $N BPOC7? %W %m %0 %i %_ %s %0 4D6- $r Ds6! $7 $F $$ $^$9 !% ?^ 1 $K !$ XS $N 4JC1 $J ;HMQ Nc $r <( $7 $^ $9 !% %U %m %s %H %( %s %I =hM} 7O $, 5/F0 $5 $l $k !J 1 9TL\ !K $H !$ %W %m %s %W%H \ > " $r I=<( $7 !$ %f!< %6 $H$NBP OC $r3+;O $7 $^ $9 !% %W %m %s %W %H $K B3 $1$F%f!<%6 $, 4X?t Dj 5A $r F~NO $7 !J 4 9TL\ !K !$ %F %9 %H $7 $^$9 !J 7 9TL\ !K !% $3$N 4X?tDj5A $O L$Dj5A $N JQ?t nil $r ;2>H $7 $F $$ $k$N $G !$ %(%i !< %a %C %;!< %8 !J 8 9TL\ !K 1

1 % xs 2 Welcome to XS: Lisp on Lego MindStorms 3 4 >(define (ints n) 5 (if (= n 0) nil (cons n (ints (- n 1))))) 6 ints 7 >(ints 3) 8 Error: undefined variable -- nil 9 Backtrace: ints > ints > ints 10 >(define nil ()) 11 nil 12 >(ints 3) 13 (3 2 1) 14 >(bye) 15 sayonara 16 % ?^ 1: XS $N ;HMQNc !J @bL@$N $?$a $K 9THV9f $r$D $1$F $$ $^$9 !K !% $H%P%C%/ %H %l !< %9 !J 9 9TL\ !K $, I=<( $5 $l $^$9 !% $= $3 $G%f!<%6 $O !$ JQ?t nil $r Dj5A $7 $F $= $N CM $r 6u %j %9 %H $K @_ Dj $7 !J 10 9T L\ !K !$ 4X?t $r $b $&0lEY%F %9 %H$7 $^ $9 !J 12 9TL\ !K !% :#2s $O !$ 4X?t $O @5 $7 $$ CM $r JV $9 !J 13 9TL\ !K $N $G !$ %f!<%6 $O K~B- $7 $F XS $N MxMQ $r =*N; $7 $^$9 !J 14 9TL\ !K !% $3$N Nc $K$O !$DL>o $N Lisp =hM} 7O $H 0[ $J $k $3$H $O FC $K $" $j$^$; $s !% $7 $+ $7 FbItE* $K$O !$DL>o $N Lisp =hM}7O $H$O$+$J $j 0[ $J $C$? =hM} $, 9T $o $l $F $$ $^$9 !% I>2A4o $, PC $K$G$O $J $/ !$ R CX $K $" $k $+$i$G $9 !% %U %m %s %H %( %s %I =h M}7O $, 5/F0$5 $l $k $H !$ $^ $: R CX B&$N =‘Hw $, $G $-$F $$ $k $+ $I $& $+$r D4$Y$^$9 !% $^ $@ =‘Hw $, $G $-$F$$$J $1 $l $P !J Nc $( $P !$ R CX $N EE8; $r F~ $l K: $l $F $$$?$j$9 $k $H !K !$ %U%m %s %H %( %s %I $O %f !< %6 $H$N BPOC $r$"$- $i$a $^$9 !% % xs RCX is not responding. Make sure RCX is running, and try again. % PC $N%- !< %\ !< %I $+ $i <0 $, F~NO$5 $l $k$H !$ %U %m %s%H %( %s %I $O $= $N <0$r A0 =h M} $7 !$ 7k2L $r R CX $K Aw $j$^$9 !% I>2A 4o $O$= $l $r I>2A $7 !$ CM $r%U%m %s %H %( %s %I $K Aw$jJV $7 !$ $= $l $, PC $N %G %# %9 %W%l %$ $K I=<( $5 $l $^$9 !% 4X ?tDj 5A $r9T $& <0 $N>l9g $O !$ I> 2A4o $O 4X?t $r %$ %s %9 %H !< %k $7 !$4X?t $N L>A0 $G$" $k5-9f $r JV $7 $^$9 !% 2

<B9TCf $N %W %m %0 %i %‘ $r CfCG$9$k $K$O !$ Con trol-C $r F~ NO !J Ctrl %- !<$r 2! $7 $J $,$i C $N %-!< $r 2! $9 !K $7 $^ $9 !% <! $NBPOC Nc $G $O !$ let <0 $, L58B %k!< %W $r <B9T $7 $F $$ $k $H$- $K !$ %f!< %6 $, Con trol-C $r F~NO $7 $F $$ $^$9 !% >(let loop () (loop)) Error: terminal interrupt Backtrace: let > #<function> > %U%m %s %H %( %s %I $+$i$N C<Kv 5!3d 9~ $_$NMW5a $b !$ @V 30 @~DL ?. $r ;H$C $F R CX $K Aw?. $5 $l $^$9 !% $b $7 R CX $, @V30@~ $NM-8zHO0O $N 30 $K =P $F$$ $l $P !$ 3d9~ $_MW5a $r <u $1 <h $k $3 $H $,$G $- $^ $; $s !% $= $N $h$& $J>l 9g $KHw $( $F!$ XS $O C< Kv 5! 3d 9~ $_ $NJ} K! $r $b $& 0l $DMQ 0U $7 $F$$$^ $9 !% R CX %V %m%C %/ $N View %\ %? %s$r 2! $; $P $h$$ $N $G$9 !% $b $7 R CX $, @V30 @~ $NM- 8z HO 0O $K F~ $C $F $$ $l $P !$ View %\ %? %s$r2! $9 $3 $H $O !$ Con trol-C $r F~NO $9 $k $3 $H$H8z2L $O $^$C $? $/ F1 $8 $G $9 !% $7 $+ $7 HO0O30 $G$" $l $P !$ %U%m %s %H %( %s %I $O R CX $+ $i $N La$j CM $r BT$A B3 $1 $^ $9 !% View %\ %? %s $K $h $C $F 3d 9~$_ $, 5/$- $?$3$H $r @V30 @~DL ?. $K $h $C $F CN$k $3$H $, $G $-$J $$ $+$i$G $9 !% $3$N $h $& $J >l 9g $O !$ %W %m %0 %i %‘ $r CfCG $7 $? 8e $G !$ R CX $r @V 30@~$N M- 8zHO0O $K 0\ F0 $7 !$ Con trol-C $r F~NO $7 $F $/ $@ $5$$ !% 2 I=5-K! $H MQ8l 0J2< $N >O $G !$ XS 8@8l $N 9=@.MWAG !J 4X?t $J $I !K $r 0l$D $: $D @bL@ $7 $F $$$- $^$9 !% $= $l $> $l $N 8@8lMWAG $N 5-=R $O <! $N$$ $: $l$+ $N !V %X %C %@ !W $G ;O$^$j$^$9 !% syntax [ :G>e0L7A<0 ] syntax [ FC<l7A<0 ] ( function-name ar gument-sp e ci�c ation ) [ 4X?t ] c onstant-name [ F~NO;~Dj?t ] :G =i $N Fs$D $O !$ $= $l$>$l :G >e0L7A <0 !J top-lev el form !K $*$h $S FC<l 7A<0 !J sp ecial form !K $N>l9g $K ;HMQ $7 $^$9 !% $3 $l$i $N 7A<0 $O !$ >r 7oJ,4t $d JQ?tB+G{ $H$$ $C $? XS $N 9=J8 MW AG $rM? $( $k $b $N $G !$ $= $l $>$l $N9=J8 MW AG $NJ8 K! $,%X%C %@ $K 5-:\ $5 $l $F$$ $^ $9 !% $b $7 J8K! $K => $o $J$$:G>e 0L 7A <0 $"$k $$ $O FC<l 7A <0 $, F~NO $5 $l $? >l9g $O !$ %( %i!< $, H/@8 $7 $^$9 !% ;0$DL\ $O !$AH9~ $_4X?t $N$?$a$N$b$N $G $9 !% $3$N 7A$N %X%C %@ $O !$AH9~ $_ 4X?t $N L>A0 $G ;O $^ $j !$ 4X ?t $, <u $1 <h$k $3 $H $,$G $-$k0z?t $N8D?t $H7? !J 2<5- ;2 >H !K $, B3 $- $^$9 !% 86 B’ $H $7 $F !$ 4X ?t $O%X%C %@ $K 5- $5 $l $? >r7o $r K~ $?$90z ?t $r <u $1 <h $C $?>l9g $K 8B$j !$@bL@J8$N$H $*$j $K F0 :n $7 $^ $9 !% $= $& $G$J$1$l $P !$ %( %i !< $, H/ @8 $7 $^ $9 !% $3$N86B’ $K => $o $J$$Nc 30 E* $J>l9g $b $" $j$^ $9 $, !$ $= $N>l9g $O !$ 4X ?t $N@bL@ $NCf $K 3

L@ 5- $7 $^$9 !%:G8e $N 7A $O !$F~NO;~ Dj?t !J 3.8 @a ;2 >H !K $N$?$a$N $b $N$G !$F~NO;~ Dj ?t $N L>A0 $@$1$+$i $J $j $^$9 !% $3 $N %^ %K%e %"%k$G $O !$<! $N J8K!5-K! $r MQ $$$^$9 !% 9=J8JQ?t !J Hs=*C<5-9f !K $O !$ %$ %? %j %C%/BN !J italic !K $G I= $7 $^$9 !% =*C<5-9f $O %? %$ %W %U%’ %$ %9 !J type-face !K $G I= $7 $^$9 !% \ thing *" $O !$ thing $, 0 8D0J>e8= $l $k $3 $H$r 0UL# $7 $^$9 !% \[ thing ]" $O !$ thing $, B?$/ $H $b 1 8D8= $l $k $3 $H$r 0UL# $7 $^$9 !% $3 $3$G !$ thing $O 9= J8 JQ ?t$G $" $k $+ !$$^$? $O \ ( " $G ;O $^ $j \ ) " $G =*$o $k 9= J8%Q %?!< %s$G $9 !% AH9~ $_ 4X?t $N%X%C %@ $G$O !$0z?t $N ;EMM $r <! $N 5-K! $r ;H$C $F I= $7 $^$9 !% 1. 0z?t $N7? $O !$%$ %?%j %C%/ BN !J italic !K $G I= $7 $^$9 !% <u $1 <h$k $3 $H$N $G$- $k0z ?t $N7? $r I=$9 $H F1;~ $K !$ 4X?t $N @bL@ $NCf $G !$ <u $1 <h$C $? 0z?t $NCM $r I=$9 $? $a $K $b ;HMQ $7 $^$9 !% 0z?t $N 7? $H $7 $F$O !$<! $N$b$N $@$1 !J >l9g $K $h $C $F !$E: $( ;z $, $D $/ $3$H $, $" $j$^$9 !K $r ;H $$$^$9 !% obj !’ G$0U$N XS %* %V %8 %’ %/ %H int !’ @0?t sym !’ 5-9f c ons !’%3 %s %9 list !’ ?? $N %j%9 %H !J $D $^$j !$ 6u%j%9 %H 0J30 $N %j%9 %H !K fun !’ 4X?t 2. \ class 1 . . . class n " $O !$ class 7? $N n 8D $N0z?t $rI= $7 $^$9 !% $= $N$h $& $J 0z?t $H $7 $F <u $1 <h$k$3$H $, $G $- $k 8D?t n $O !$ \ n � 0" $^$? $O \ n � 1" $N 7A $G !$ %X %C %@ $K M? $( $^$9 !% 3 %* %V %8 %’%/ %H $H ;z6g9=B$ XS $K$O !$ <! $NO; $D $N7? $N%* %V %8%’%/ %H$,$"$j$^ $9 !% XS $N 3F %* %V %8%’%/ %H$O !$ $3 $l$i $$ $: $l$+ 0l$D $N 7? $K B0 $7 $^$9 !% ??56CM @0?t 5-9f 6u %j%9 %H %3 %s %9 4X?t $3 $l$i $K 2C $($F !$ %W %m %0 %i %_ %s %0 $K JXMx $J$h $& $K <! $N !V 5<;w %* %V %8 %’%/ %H !W $r Mx MQ$9$k $3$H $,$G $- $^$9 !% 4

J8;z J8;zNs 3.1 ??56CM ??56CM %* %V %8 %’ %/ %H $K$O !$ #t $H #f $, $"$j $^$9 !% $3 $l$i$O !$?? $+ 56 $+$r 4X?t $, JV$9 $H$- $K CM $H $7 $F ;H $o $l !$ #t $O ?? $r !$ #f $O 56 $r I= $7 $^$9 !% 3.2 @0?t @0?t $O 2 ?J!$ 8 ?J !$ 10 ?J!$ 16 ?J $N $$ $: $l$+$G F~NO $7 !$ $= $l $>$l <! $N$h $& $K I= 5- $7 $^$9 !% #b [ sign ] binary-digits #o [ sign ] o ctal-digits [ #d ][ sign ] de cimal-digits #x [ sign ] hexade cimal-digits $3$3$G !$ sign $O \ + " $^$? $O \ - " !$ binary-digit $O 0 $^ $? $O 1 !$ o ctal-digit $O 0 , 1 , . . ., 7 $N$$$: $l$+ !$ de cimal-digit $O 0 , 1 , . . ., 9 $N$$$: $l$+ !$ hexade cimal-digit $O 0 , 1 , . . ., 9 , a , . . ., f $N$$ $: $l$+$G $9 !% $$ $: $l $N 7A $G $b !$>/ $J $/ $H$b 1 8D $N digit $, I,MW $G $9 !% @0?t %* %V %8 %’ %/ %H $O Id9f IU $- 14 %S %C %H @0?t $r I= 8= $7 $^$9 !% $7 $? $, $C $F !$ XS $G$O � 2 13 (= � 8192) 0J>e 2 13 � 1 (= 8191) 0J2< $N @0?t $r 07 $& $3 $H $, $G $- $^$9 !% :most-positive-integer [ F~NO;~Dj?t ] :most-negative-integer [ F~NO;~Dj?t ] $3 $l $i$NF~ NO ;~ Dj ?t $O !$ XS $, 07 $($k:G Bg $N@0 ?t 8191 (= 2 13 � 1) $H !$ :G>. $N @0?t -8192 (= � 2 13 ) $r $= $l $>$l I= $7 $^$9 !% 3.3 5-9f 5-9f $O !$ L> A0 ( 5-9f L> $"$k $$ $O 0u;z L> $H$b $$ $$$^ $9 ) $K $h $C $F0l0U E* $K ;XDj $G $- $k%* %V %8 %’ %/ %H $G $9 !% 5-9fL> $O !$ 1 8D0J>e $N J8;z $+$i$J $kJ8;zNs $G $9 !% 5-9f $NL>A0 $, <! $N>r7o $r$9$Y $F K~ $?$9 >l9g !$ 5-9f $O $=$N 5-9fL> $K $h $C $F ;XDj $9 $k $3$H $,$G $- $^$9 !% 1. 5-9fL> $, <! $N J8;z $N$_ $+$i 9=@.$5 $l $F $$ $k !% 5

! # $ % & * + - . / 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 S T U V W X Y Z [ ] ^ _ a b c d e f g h i j k l m n o p q r s t u v w x y z { } ~ 2. 5-9fL> $, \ : " $^ $? $O \ # " $G ;O$^ $i$J $$ !% 3. 5-9fL> $, 1 8D $N %I %C %H \ . " $@ $1$+$i $J $kJ8;zNs $G$J $$ !% 4. 5-9fL> $, @0?t $N 9=J8 $K %^%C %A $7 $J $$ !% 5- 9f L> $, $3$l $i $N >r 7o$N$$$:$l $+ $r K~$?$5$J $$ >l 9g $O !$5- 9fL>$r =D K@ \ | " $G 0O $s $G 5-9f $r I= $7 $^$9 !% $b $7 5-9f L> $, =DK@ $r 4^ $s$G $$ $l $P !$=DK@ $N D> A0 $K %P %C %/%9 %i%C %7%e \ \ " $r $D $1 $^$9 !% $b $7 5-9fL> $,%P%C%/%9 %i %C %7 %e $r 4^ $s$G$$ $l $P !$ $= $ND>A0 $K $b $& 0l $D $N %P %C %/%9 %i%C %7%e$r $D $1 $^$9 !% 5-9fL> $K $* $1 $kBgJ8;z $H >.J8;z $O 6hJL$5 $l $^$9 !% Nc $( $P !$ baz $H BAZ $O 0[ $J $k5-9f $r I= $7 $^$9 !% AH9~ $_4X?t$NL>A0 $G$" $k5-9f $r !$ AH9~ $_$N 5-9f $H 8F $S $^$9 !% $=$N B> $N 5-9f $O %f!< %6 Dj5A $N5-9f $G $9 !% XS %7 %9 %F%‘ $, 5/F0 $7 $? D>8e $O !$ %7 %9 %F %‘ $N Cf $K$O AH9~ $_$N5-9f $7 $+ B8:_ $7 $^ $; $s !% %f!< %6Dj 5A $N5-9f $O 8e $G @8@. $5 $l $^$9 !% Nc $( $P !$ :G >e0L7A <0 define $r ;H$C $F?7 $7 $$ Bg0h JQ?t $r Dj5A $9$k $H !$ $= $NJQ?t $NL>A0 $H$J $k ?7 $7 $$ 5-9f $, @8@.$5 $l $^$9 !% Common Lisp $r$O $8 $a$H $9 $k$$$/$D $+ $N Lisp $G$O !$ \ NIL " $H $$ $& L>A0 $N5- 9f $O 6u%j%9 %H $d 56CM $r I= $9 $3 $H $, $"$j$^$9 $, !$ XS $G$O \ NIL " $H $$ $& L> A0 $N5-9f $O !$AH9~ $_ $N 5-9f $G$O$" $j $^ $; $s !% 3.4 %3 %s %9 $H%j %9 %H %3 %s %9 $O !$%j%9 %H $d LZ9=B$ $H$$ $C $? %G !<%? 9=B$ $r 9=@.$9$k $?$a $K <g $K ;H $o $l $^ $9 !% $= $l$> $l $N %3%s %9 $O !$ car $* $h $S cdr $H 8F $P $l $k Fs$D$N %* %V %8 %’ %/ %H $r ;}$C $F$$ $^$9 !% %3 %s %9 %* %V %8 %’ %/ %H $O <! $N$h $& $K I=5- $7 $^$9 !% ( x 1 . x 2 ) $3$3$G !$ x 1 $H x 2 $O !$ $= $l $>$l car $*$h $S cdr $r I= $7 $^$9 !% 6u %j%9 %H $H$O !$MWAG $r ;} $?$J$$ %j%9 %H $N$3$H$G !$ () $H I=5- $7 $^$9 !% XS %7 %9 %F %‘ $K $O !$ 6u %j %9 %H$O$? $@ 0l $D $7 $+ B8 :_ $7 $^ $; $s !% $7 $? $,$C $F !$ () $H =q$/ $H !$ >o $K F1 $8 %* %V %8 %’ %/ %H $r I=$9 $3$H $K$J $j $^$9 !% cdr $r $? $I $C $F$$ $/ $H 6u %j%9 %H $G =* $o $k %G !<%? 9= B$ $r %j %9 %H $H 8F $S $^$9 !% $h $j @53N $K$O !$%j%9 %H $O <! $N$h $& $K :F5"E* $K Dj5A$5 $l $^$9 !% 1. 6u %j%9 %H $O %j%9 %H $G $" $k !% 6

2. cdr $, %j%9 %H $G $" $k %3 %s %9 $O %j%9 %H $G $" $k !% 3. >e5-0J30 $O %j%9 %H $G $J $$ !% %j%9 %H $O <! $N$h $& $K I=5- $7 $^$9 !% ( x 1 x 2 . . . x n ) $3 $l$O !$ ( x 1 . ( x 2 . ( . . . . ( x n . ()) . . . ))) $H Ey2A $G $9 !% $3$3 $G !$ n $O %j%9 %H $N D9 $5 $G$"$j !$ 3F x i (1 � i � n ) $O !$ %j %9 %H $N i HVL\ $N MWAG $H 8F $P $l $^$9 !% cdr $r$? $I $C $F $$$/ $H6u%j %9 %H 0J 30 $N %* %V%8%’ %/ %H$G =* $o$k %G !< %?9= B$ $r %I %C %H !& %j %9 %H $H 8F $S $^$9 !% %I %C %H !& %j%9 %H $O <! $N$h $& $K I=5- $7 $^$9 !% ( x 1 x 2 . . . x n � 1 . x n ) $3 $l$O !$ ( x 1 . ( x 2 . ( . . . . ( x n � 1 . x n ) . . . ))) $H Ey2A $G $9 !% 3.5 4X?t 4X?t %* %V %8 %’ %/ %H $O !$ $$ $/ $D $+$N%* %V %8 %’ %/ %H $r 0z?t $H $7 $F <u $1 <h $j !$2? $i $+ $N%* %V %8%’ %/ %H $r CM $H $7 $F JV $7 $^$9 !% 4X ?t $K 0z?t $r<u $1 EO $7 !$ 4X ?t $+ $i CM $r <u $1 <h$k0l O" $NA‘:n $r !$ 4X ?t8F $S =P $7 $H $$$$$^$9 !% 8F $S =P $9 $3 $H $,$G$- $k %* %V %8 %’ %/ %H $O 4X?t%* %V %8 %’ %/ %H $@$1$G $9 !% 5-9f $d%i %‘ %@ %j %9 %H !J lambda $H $$ $& 5-9f $G ;O$^$k %j%9 %H !K $O 8F $S =P$9 $3$H $,$G $- $^ $; $s !% XS $K$O$5$^ $6 $^ $J AH9~ $_4X?t $, MQ0U $5 $l$F$$$^ $9 !% $3 $N%^ %K %e %" %k $G $O !$ $= $N $9 $Y $F $r @bL@ $7 $F $$$^$9 !% AH 9~ $_4X?t $N $$$/ $D $+$O !$ %$ %s %9 %H !< %k ;~ %* %W %7 %g %s $G $9 !% $= $N $h $& $J4X?t $O !$ B> $NAH 9~ $_4X ?t $r ;H $C $FDj5A 2D G= $G$9 !% $7 $? $,$C $F !$ R CX $N %a %b %j $r @aLs $7 $? $$ >l9g $O !$ $3 $l $i $N 4X ?t $r$"$J $?$N XS %7 %9 %F %‘ $K %$ %s %9 %H !< %k $7 $F $* $+$J $/ $F$b9= $$$^ $; $s !% %$ %s %9 %H !< %k $7 $F$$ $J$$>l 9g $O !$ $3 $l $i $N 4X?t $r ;HMQ$9$kA0 $K !$ lib.lsp $r %m!< %I $7 $F $/ $@ $5$$ !% $3$N%U%! %$ %k$K$O !$ %$ %s %9 %H !< %k ;~ %* %W %7 %g %s $G $" $k$9$Y$F$N AH9~$_ 4X?t$N Dj5A $, 3J G<$5 $l $F $$$F !$ $"$J$? $, ;H $& XS %7 %9 %F %‘ $H F1 $8 %G %# %l %/ %H %j $K CV $+ $l $F $$ $^$9 !% <+ J, $G4X ?t $rDj 5A $9 $k $3 $H $b $G $- $^ $9 !% $= $N $h$& $J %f !< %6Dj 5A 4X ?t $O!$ lambda <0 $r I>2A$9$k $3$H $K $h $C $F @8@.$5 $l $^$9 !% 7

3.6 J8;z J8;z %* %V %8%’%/ %H$O !$ 7W ;; 5! $, A‘:n $G$-$k J8 ;z $rI= $7 $^$9 !% XS $G $O !$ J8 ;z $r I=8=$9$k $?$a$N FCJL $J %G !<%? $r MQ0U $7 $F $$ $^$; $s !% XS $N %j!< %@ $, J8;z%* %V %8 %’ %/ %H $r FI$_9~ $‘ $H !$BP1~ $9$k ASCI I %3 !< %I $K JQ49 $7 $^$9 !% DL>o $N J8;z %* %V %8 %’ %/ %H $O #\ char $HI= 5- $7 $^ $9 !% $3 $3 $G !$ char $O !$ $= $N J8 ;z %* %V%8 %’ %/ %H $, I= 8= $9 $k J8 ;z $G$9 !% XS $G$O !$<! $N J8;z $r MxMQ2DG= $G $9 !% ! " # $ % & ’ ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ A B C D E F G H I J K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ‘ a b c d e f g h i j k l m n o p q r s t u v w x y z { | } ~ $$ $/$D $+$N !V FC<lJ8;z !W $O #\ name $H I= 5- $7 $^$9 !% $3$3$G !$ name $O !$FC<lJ8;z$N !V L>A0 !W $G $9 !% XS $G $O !$<! $N FC <lJ8;z $r ;H $& $3$H $,$G $- $^$9 !% #\tab #\space #\newline #\return #\page 3.7 J8;zNs J8 ;z Ns $O !$J8;z$N JB $S $G $9 !% XS $, 07 $( $k G$ 0U$N J8 ;z $r J8 ;zNs$N MW AG$H $9 $k $3$H $,$G $- $^$9 !% J8;z Ns $O !$ MW AG $H$J$kJ8;zNs $r =g $K JB $Y !$ %@%V %k %/ %*!< %H \ " " $G 0O $‘ $3 $H $K $h$C $FI= $7 $^$9 !% J8 ;z Ns $, %@ %V %k %/ %*!< %H $r MWAG $H$9$k>l9g $O !$ %@ %V %k %/ %*!< %H $N D>A0 $K%P%C %/%9 %i %C %7%e \ \ " $r $D $1 $^$9 !% J8;z Ns $, %P %C %/%9 %i%C %7%e $r MWAG $H$9$k>l 9g $O !$ $= $N %P%C%/%9 %i %C %7 %e $ND>A0 $K !$ $b $& 0l $D $N %P%C%/%9 %i%C %7%e$r $D $1 $^$9 !% XS $G$O !$ J8 ;zNs $r I= $9 $? $a$NFCJL $J %G !<%? $r MQ0U $7 $F$$ $^ $; $s !% XS $N %j !< %@ $, J8;zNs %G !<%?$r FI$_9~ $‘ $H !$ ASCI I %3 !< %I $N %j%9 %H $K JQ49 $7 $^$9 !% 8

3.8 F~NO;~Dj?t F~NO ;~ Dj ?t $O 5- 9f$N$h $& $K 8+ $( $^$9 $, !$ XS $N %j!< %@ $O $3 $l $i $r @0 ?t $K JQ 49 $7 $^$9 !% F~ NO;~ Dj?t $O XS %7 %9 %F%‘ $K AH9~ $_ $N$b $N $G !$ %f!<%6 $, <+J, $NF~NO;~ Dj ?t $r Dj5A $9$k $3 $H $O $G$- $^ $; $s !% 8D!9 $NF~NO;~ Dj?t $K$O !$ \ : " $G ;O$^ $kL> A0 $, $D $$$F$$$F !$ $" $i$+ $8 $a 7h $a $i $l $? CM $K JQ49$5 $l $^$9 !% 3.9 %3 %a %s %H F~NO9T $, %; %_ %3%m %s \ ; " $r 4^ $s$G $*$j !$ $= $l$, 2? $i $+ $N%* %V %8 %’ %/ %H $N%F %- %9 %H I=8= $N0lIt $G $J$$>l 9g!$ $= $N %;%_ %3%m %s$H$=$N9T $N0J9_ $NJ8 ;z $O%3 %a %s %H $H $_$J$5 $l $^$9 !% 4 I>2A 4.1 <0 <0 $O !$ I> 2A $9 $k $3 $H$N $G$-$k %* %V %8 %’%/ %H $G $9 !% <0 $K $h $C $F $O !$ XS %W %m %0 %i %‘ $N %H %C %W%l %Y %k $@ $1 $K 5v $5 $l $k $b $N $,$"$j$^$9 !% $= $N$h $& $J<0 $r :G>e 0L 7A <0 $H 8F $S $^$9 !% :G>e0L7A<0 $O !$<! $N$$ $: $l$+ $N 5-9f $G ;O$^$j$^$9 1 !% define load fork trace untrace last-value bye $3$N%^ %K %e %" %k $G $O !$ :G >e0L 7A <0 $G $J$$<0 $N $3 $H $r !$ DL >o $N<0 $H8F $V $3 $H $K $7 $^ $9 $, !$:.Mp $N $*$= $l$, $J $$ >l9g $O !$C1 $K <0 $H 8F $V$3$H$b$"$j $^$9 !% XS $N !J DL>o $N !K <0 $K$O !$<! $N$b$N $, $" $j$^$9 !% 1. FC<l7A<0 2. 4X?t8F $S =P $7 <0 3. JQ?t 4. %j %F%i %k <0 $O !$ $= $l$, I>2A$5 $l $k $H !$0l $D $N%* %V %8 %’ %/ %H $r CM $H $7 $F JV $7 $^$9 !% FC<l7A<0 <! $N$$ $: $l$+ $N 5-9f $G ;O$^$k%j %9 %H $O FC<l7A<0 $G $9 !% 1 8=:_ !$:G>e0L7A<0 $N fork $O !$ Lin ux HG$N XS $N$_$G MxMQ2DG= $G$9 !% 9 and or quote lambda set! let let* letrec begin if catch wait-until with-watcher $3 $l$i$N 5-9f $O !$ FC<l 7A <0 $NL> A0 $H 8F $P $l $^$9 !% FC <l 7A <0 $NI>2A $NJ}K! $O !$ @h F, $N 5-9f $K $h $C $F 7h$^$j$^$9 !% 4X?t8F $S =P $7 <0 4X?t8F $S =P $7 <0 $O FC<l7A<0 $N L>A00J30 $N 5-9f $G ;O$^$k %j%9 %H $G $9 !% 4X?t8F $S =P $7 <0 $, I>2A $5 $l $k $H !$ Bh 0l MW AG $, $^ $: I>2A $5 $l $^$9 !% $= $NCM $O 4X?t %* %V %8%’%/ %H $G$J $1 $l $P $J$j$^ $; $s !% <! $K !$ 4X ?t 8F $S =P $7 <0 $NBh0l MW AG $r =| $$ $?;D $j $NMWAG $, 0l $D $:$D !$ :8 $+ $i 1& $XI>2A $5 $l $^$9 !% $= $7 $F !$ $3 $l$i$N CM $, 4X?t $X0z?t $H $7 $F EO$5 $l $^$9 !% 4X?t $, JV$9CM $, !$4X?t8F $S =P $7 <0 $N CM $H$J$j $^$9 !% XS $N I> 2A 4o $O !$ ?? $K Kv Hx :F 5" E* $J %$ %s %? !< %W %j%? $G $9 !% $" $k 4X ?t $, JL$N 4X ?t $r8F $S =P $9 $H$- $K !$ 8F $S =P $5 $l $k4X ?t $, JV $9CM $r !$ 8F $S =P $7 B& $N4X?t $, B> $N=h M} $r $7 $J$$ $G$=$N$^ $^ <+ J, <+ ?H $NCM $H $7 $F JV $9>l 9g !$ $= $N4X?t 8F $S =P $7 $O !$ Kv Hx :F5"E* $H 8F $P $l $^$9 !% Nc $( $P !$ (define (ints n) (if (= n 0) () (cons n (ints (- n 1))))) $K $*$$ $F !$ 4X?t K\BN $N ints $N 8F $S =P $7 $O KvHx:F 5"E* $G $O$" $j$^ $; $s !% 8F $S =P $7 B& !J $3 $N Nc $G $O !$8F $S =P$5 $l $k 4X?t $H$? $^ $? $^ F1 $8 $G $9 $, !K $, !$ ints $, %j %?!< %s $7 $? 8e $K !$ cons $r 8F $S =P $9 $+$i $G$9 !% 0l J}!$ <! $NDj5A $K$* $1 $k ints $N 8F $S =P $7 $O KvHx:F5"E* $G $9 !% (define (ints n sofar) (if (= n 0) sofar (ints (- n 1) (cons n sofar)))) =hM} 7O $, ?? $K KvHx :F 5" E* $G$"$k $H$$ $& $N $O !$ $9 $Y $F$NKvHx :F 5" E* $J8F $S =P $7 $r E, @Z $J %8%c %s %W $K CV $-49 $( $k $3 $H $K$h$C $F !$ KvHx :F 5" E* $J8F $S =P $7 $K $h$k %9 %? %C %/ $N >CHq $r M^ $( $k $3$H$r 0UL# $7 $^$9 !% JQ?t JQ ?t $O 5-9f $K$h$C $FI= $5 $l $^$9 !% XS $N$9 $Y $F $NJQ?t $O !$ $$ $D $G$b CM $r 0l $D $@ $1 ;}$C $F$$ $^$9 !% 5-9f $, <0 $H $7 $F I>2A$5 $l $k $H !$ $=$N 5-9f $, I=$9JQ?t $NCM $, JV$j$^$9 !% $=$N 5- 9f $r L>A0 $H$9 $kJQ?t $, B8:_ $7 $J $$ >l9g $O%( %i!< $, @8 $8 $^$9 !% 10

Sc heme $H F1MM $K !$ XS $G$O JQ?t $H 4X?t $N $?$a $N L>A0 6u4V $O 0l $D $@$1$G$9 !% L> A0 $N$D $$ $?4X?t $O !$ 4X ?t L> $H F1 $8 L>A0 $NJQ?t $NCM $H $7 $F 3JG< $5 $l$F$$$^$9 !% Nc $( $P !$AH9~ $_ 4X ?t$N cons $O !$ cons $H $$ $&L>A0$N JQ ?t $N CM $H $7 $F 3J G<$5 $l $F $$ $^ $9 !% (cons 1 2) $H$$ $& <0 $O !$ AH 9~ $_4X ?t $N cons $r 8F $S =P $7 $^$9 $, !$ $= $l$O !$ $^ $: JQ ?t cons $r I>2A$9$k $H !$AH9~ $_ 4X?t cons $N 4X?t%* %V %8 %’ %/ %H $, F@ $i$l $k $+ $i$G $9 !% <B:]!$AH9~ $_ 4X?t $N L>A0 $r F~NO$9$k $H !$4X?t %* %V %8 %’ %/ %H$, JV$j$^$9 !% >cons #<function cons> %f!<%6Dj5A $NJQ?t $O !$ set! <0 $G CM $r JQ99 $9$k $3$H $, $G $-$^$9 !% $7 $+ $7 !$ AH 9~ $_ 4X?t $K BP1~$9$kJQ?t $O !$CM $r JQ99 $G $- $^ $; $s !% %j %F%i%k %3 %s %9 !J %j %9 %H $r 4^$‘ !K $G$b 5- 9f $G$b $J$$ %* %V%8%’ %/ %H$O !$ %j %F %i %k $G$9 !% %j %F %i %k $, I>2A$5 $l $k $H !$ $= $l <+?H $, CM $H $7 $F JV$5 $l $^$9 !% A0=R$N $h $& $K !$ XS $K $* $1 $k J8 ;z Ns $O !$F~NO ;~ $K @0 ?t$N %j%9 %H $K JQ 49$5 $l $^ $9 !% Bg B? ?t $N Lisp $G$O !$ J8 ;zNs $O %j %F%i %k$J$N $G !$ XS $K $*$$ $F$bJ8;z Ns $r %j %F %i %k$H $7 $F 07$& $3 $H $, 4|BT $5 $l $^$9 !% Nc $( $P !$ <! $N$h $& $K =q $1 $k $3 $H $, K> $^ $7 $$ $G $9 !% (define x "abc") $3 $l $r !$ (define x ’"abc") $H =q$/ $H !$ Lisp %W %m %0 %i %^ $K$H $C $F $O 4qL/ $K 8+ $( $^$9 !% $3$N $?$a $K !$ XS $N %j !< %@ $O !$J8;zNs $, <0 $H$_$J $5 $l $k >l=j $K 8= $l $? >l 9g !$ $=$N J8 ;z Ns $r quote <0 $K Kd $a 9~ $_$^$9 !% $7 $? $, $C $F !$ >e $N Fs $D $N define <0 $O !$ $$ $: $l $b <! $N$h $& $K JQ49 $5 $l $^$9 !% (define x ’(97 98 99)) 4.2 4D6- <0 $N I> 2A $O !$ I> 2A ;~ E@ $N 4D 6- $K0M B8 $7 $^ $9 !% 4D 6- $O 3 <o N‘ $N B+ G{ $+ $i $J $j $^ $9 !% � JQ?tB+G{ JQ?tB+G{ $O !$JQ?t $H$=$N L>A0 $N AH $G $9 !%JQ?t $N L>A0 $O 5-9f $G $9 !% 11

� %-%c %C %A%c !<B+G{ %-%c %C %A %c!<B+G{ $O !$ %-%c %C %A %c!< $H$=$NL>A0 $NAH $G$9 !% %- %c %C %A %c!< $NL> A0 $O G$0U $N%* %V %8 %’ %/ %H $G $9 !% %-%c %C %A%c!< $O catch <0 $G @8@.$5 $l !$ Hs6I =jE*C&=P !J 8.3 @a;2>H !K $K MxMQ $7 $^$9 !% � %& %) %C %A%c !<B+G{ %& %) %C %A%c !< $O >r 7o $H %O %s %I %i$N AH $G $9 !% >r7o $H %O %s %I %i $O $I $A $i $b <0 $G $9 !% %&%) %C %A%c!< $O with-watcher <0 $G @8@.$5 $l !$HsF14|$N %$ %Y %s %H =h M} !J 2<5-;2>H !K $K MQ $$$^$9 !% XS %W %m %0 %i %‘ $N <B9TCf $K J#?t $N I>2A4D6- $, F1;~ $K B8:_ $9$k $3 $H $, $"$j $^$9 !% $7 $+ $7 !$ <0 $NI>2A $K ;H $o $l $k $N $O$= $N $J $+$N0l $D $@$1 $G !$ $= $l$r 8=:_ $N4D6- $H 8F $s $G $$ $^$9 !% :G =i!$ !V 8=:_ $N4D 6- !W $O AH9~ $_4X ?t $NB+ G{ !J AH9~ $_4X ?t $rCM $H$9 $k JQ ?t $NB+ G{ !K $@ $1$+ $i $J $j $^$9 !% !V 8= :_$N 4D 6- !W $K B+ G{ $, 0l$D DI 2C$5 $l $k $H !$?7 $7 $$ 4D 6- $, @8 @. $5 $l !$ $= $l $, !V 8=:_ $N4D6- !W $H $7 $F ;H $o $l $^$9 !% DI 2C $5 $l $? B+G{ $NM-8z HO0O $, =* N;$9$k $H !$ $=$N B+ G{ $O 2r=|$5 $l !$8E $$ 4D 6- $, :F $S !V 8= :_$N 4D6- !W $K $J $j $^$9 !% DL>o $N<0 !J :G>e0L 7A <0 $G$J$$<0 !K $, B+G{ $r DI2C $9$k $H !$ $= $N<0 $N<B9T $, =*N; $9$k $H$- $K <+F0E* $K B+G{ $, 2r=| $5 $l $^$9 !% 0l J}!$ :G >e0L 7A<0 $N define <0 $, B+G{ $r DI 2C$9$k $H !$ $= $NB+G{ $O 8=:_ $N XS %;%C %7%g %s $, =*N;$9$k $^ $G ;D$j$^ $9 !% AH 9~ $_JQ ?t$N B+ G{ $H define <0 $G DI 2C$5 $l $? B+ G{$r Am >N $7 $F !$ Bg0h JQ ?t B+ G{ $H 8F $S $^ $9 !% %-%c %C %A%c !< $H%& %) %C %A%c !< $K$O Bg0hB+G{ $O $"$j $^$; $s !% 4X?t %* %V %8 %’ %/ %H$, @8@. $5 $l $k $H$- $K !$ !V 8=:_ $N4D6- !W $N0lIt $, 4X?t %* %V %8 %’ %/ %H $N Cf $K J]B8 $5 $l $^$9 !% 4D 6- $N $& $A $G !$ 4X ?t %* %V %8 %’%/ %H$K J]B8 $5 $l $kItJ, $O @EE* 4D6- $H 8F $S !$ $= $l 0J30 $r F0E*4D 6- $H 8F $S $^$9 !% 4X ?t $, 8F $S =P $5 $l $k $H !$ 8= :_ $N F0E* 4D 6- !J $D$^ $j !$ !V 8=:_ $N4D6- !W $N $& $A $NF0E* 4D 6- !K $H4X?t %* %V %8%’%/ %H $K J] B8 $5 $l$F$$$k@EE* 4D 6- $rAH $_9g $o$; $F 4D6- $r 9=@. $7 $^$9 !% $3$N4D6- $, !$ 4X ?t 8F $S =P $7 ;~E@ $K $* $1 $k !V 8=:_$N 4D6- !W $H $7 $F ;H $o $l $^$9 !%4X?t $, %j%?!< %s $9 $k $H $- !$ !V 8=:_ $N 4D6- !W $O !$8F $S =P $7 A0$N4D6- $K La $j$^$9 !%@EE*4D6- $O !$DL>o $N !J :G>e0L 7A<0 $G$J$$ !K <0 $K$h$C $F DI2C $5 $l $? JQ?tB+ G{ !J @EE* B+G{ !K $+ $i$J$j$^$9 !% B> $NB+ G{ $O F0E*B+G{ $G $9 !% B+G{ $, @EE* $+ F0E* $+$K $D$$ $F$N 5,B’ $r $^ $H$a$F $*$-$^$9 !% � AH9~$_4X?t $N B+G{ $O Bg0hE* $G !$F0E* $G $9 !% � define <0 $K $h $kJQ?tB+G{ $O Bg0hE* $G !$F0E* $G $9 !% � >e5-0J30 $N JQ?tB+G{ $O @EE* $G $9 !% � %-%c %C %A%c !< $H%& %) %C %A%c !<$NB+G{ $O F0E* $G $9 !% !V 8=:_ $N 4D6- !W $O !$<0 $N I>2A $K <! $N$h $& $K ;HMQ$5 $l $^$9 !% 12

� 5-9f s $, JQ?t L> $H $7 $F ;HMQ$5 $l $k $H $- !$ s $H F1 $8 L>A0$N JQ?tB+ G{ $r 8= :_ $N 4D6- $NCf $K C5 $7 $^$9 !% $b $7 $=$N$h $& $J B+G{ $, Fs $D0J>eB8:_ $7 $? $i !$:G8e $K DI2C $5 $l $? B+G{ $, ;H $o $l $^$9 !% $b $7 $=$N$h $& $JB+G{ $, 8+$D $+ $i$J $+$C $? $i !$ %(%i !< $, H/@8 $7 $^$9 !% A*Br $5 $l $? JQ?tB+G{ $NJQ?t $, !$5- 9f s $N FCDj$9$kJQ ?t $H $7 $F ;H $o $l $^$9 !% � $" $k%* %V %8 %’ %/ %H x $, !$ throw <0 $N Cf $G%-%c %C %A%c !< $H $7 $F ;XDj$5 $l $F $$ $k $H $-!$ x $H L> A0 $, !J eq? $N0U L# $G !K F1 $8 %- %c %C %A %c !< B+ G{ $, !V 8=:_ $N4D 6- !W $+ $i <h$j =P$5 $l $^$9 !% $=$N $h $& $J%-%c %C %A%c!< B+ G{ $, J# ?tB8 :_$9 $l $P !$:G 8e $K DI2C$5 $l $? B+G{ $, <h$j=P $5 $l $^$9 !% throw <0 $N <B9T $K $h $C $F !$ <h $j=P $5 $l $?%-%c %C %A%c!< $+$i %j%?!< %s $7 $^$9 !% $b $7 $=$N $h $& $J B+G{ $, B8 :_ $7 $J $1$l $P !$ %(%i!< $, H/@8 $7 $^$9 !% � XS %7 %9 %F%‘ $O ;~ !9 !J 35 $M 100 %_ %j IC $4 $H$K !K %&%) %C %A%c!<4D6- $r%A%’ %C%/ $7 !$>r7o $, K~ $? $5 $l $k%& %) %C %A%c!< B+ G{ $, B8:_$9 $k $+ $I $& $+ D4$Y $^$9 !% $b $7 B8:_ $9 $l $P !$ %7 %9 %F%‘ $O 8=:_ $N %W %m %0 %i%‘ <B 9T $r0l ;~ E* $K Cf CG $7 !$ %& %) %C %A%c !<$N %O %s %I %i$r <B 9T $7 ;O $a $^$9 !% $=$N$h $& $J %& %) %C %A%c!< $, J#?t B8 :_ $9$k>l9g $O !$ :G8e $K DI2C$5 $l $?$b$N $, A*Br $5 $l $^$9 !% %O %s %I %i$N <B9T $, =* N;$9$k $H !$CfCG$5 $l $F $$$? %W %m %0 %i %‘<B9T $, :F3+$5 $l $^$9 !% 4.3 %i %‘ %@ <0 4X?t $O %i %‘ %@ <0 $K $h $C $F Dj 5A$5 $l $^$9 !% %i%‘ %@ <0 $H $O !$5-9f lambda $G ;O$^ $k %j%9 %H $G $9 !% (lambda lamb da-list form * ) $3$3$G !$ form $N JB $S $O !$4X?t $N K\BN $G $9 !% %i%‘ %@ <0 $O FC<l7A<0 $J$N $G !$I>2A $9 $k $3 $H $,$G$- $^$9 !% I>2A $5 $l $k $H !$ $= $N%i%‘ %@ <0 $O !$ 8= :_ $N@EE* 4D 6- $rJ];} $9$k ?7 $7 $$ 4X?t%* %V %8 %’ %/ %H $r @8@. $7 $^$9 !% %i %‘ %@ <0 $N Cf$N lamb da-list $O !$4X?t $, <u $1 <h $l $k%Q%i %a !<%? $r ;XDj $7 $^$9 !% lamb da-list $N 0lHL7A $O <!$N $H $*$j $G $9 !% ( sym * [ . sym ] ) 4X?t $, 8F $S =P$5 $l $k $H !$ $= $l $> $l $N sym $K BP1~$9$k JQ?t $, B+ G{$5 $l $^$9 !% $3 $l $i $NB+G{ $O !$ 4X ?t $, %j %? !< %s $9$k $H$- $K 2r=| $5 $l $^$9 !% %i%‘ %@ %j%9 %H $K $h$C $F @8 @. $5 $l $kJQ?t $O !$ %Q%i %a !<%? $H8F $P$l $^ $9 !% %Q %i %a !< %? $N=i4|CM $O !$ 4X ?t $K EO $5 $l $? <B0z?t $K $h $C $F 7hDj $7 $^$9 !% 1. %I %C %H \ . " $N 8e$m$K $" $k 5- 9f 0J 30$N 5- 9f $O !$ I, ?\ %Q %i %a !< %? $N L> A0 $G $9 !% 4X?t $, 8F $S =P$5 $l $k $H$- $K !$ $3 $l$i $N%Q%i %a !< %? $K BP1~$9$k<B0z ?t $, I, $: M? $( $i $l $J$1 $l $P $J $j $^ $; $s !% $D$^$j !$ %i%‘ %@ %j%9 %H $N Cf $K ;XDj$5 $l $F $$ 13

$kI,?\ %Q %i %a !<%? $, n 8D $N $H$- !$ >/ $J $/ $H$b n 8D $N<B0z?t $, M? $( $i $l$J $1 $l$P $J $j $^$; $s !% i HVL\ !J 1 � i � n !K $N <B0z ?t $, !$ i HV L\ $N I,?\%Q%i %a !< %?$NCM $H$J$j$^$9 !% <B0z?t $N 8D?t $, >/ $J$9 $. $F !$I,?\ %Q%i %a !<%? $K BP1~$9 $k <B0z?t $, L5 $$ $H$- $O !$ %(%i!< $, H/@8 $7 $^$9 !% 2. %I %C %H \ . " $H $=$ND>8e $N5-9f $, M? $( $i $l $?$H$- !$ 5-9f $O ;DM> %Q%i %a !<%? $r I= $7 $^$9 !% I,?\ $N <B0z?t0J30 $N$9$Y $F$N <B0z?t $, 1 K\ $N %j%9 %H $K $J $j !$ $= $N %j%9 %H$, ;DM> %Q%i %a !< %? $NCM $H$J$j$^$9 !% I,?\ %Q%i %a !< %? $N8D?t $, n $G $" $k $H$- !$ n + i HVL\ $N<B0z?t $, %j%9 %H $N i HVL\ $NMWAG $K$J$j$^ $9 !% ;D M> %Q %i %a !<%? $, ;XDj$5 $l $F $$ $J$$ >l9g !$ I, ?\ %Q %i %a !< %? $K BP1~ $7 $J $$ <B0z?t $, $" $k $H !$ %(%i!< $, H/@8 $7 $^$9 !% :G >e 0L 7A <0$" $k$$$O FC <l 7A <0 $H F1 $8 L> A0$N %Q %i %a !<%?$r ;X Dj $7 $F$O $$$1 $^$;$s $, !$AH9~ $_4X?t $H F1 $8 L>A0 $N%Q%i %a !<%? $r ;XDj $7 $F $b 9=$$$^ $; $s !% 4X?t$N K\ BN $O !$ 0 8D0J >e $N <0 $N JB $S $G $9 !% 4X?t $, 8F $S =P$5 $l $k $H !$ %Q%i %a !< %?$N B+G{ $, DI 2C$5 $l $? 8e $K !$K\BN $N <0 $, :8 $+$i 1&$X =g $K I> 2A$5 $l $^$9 !% $= $7 $F !$ :G 8e $N <0$N CM $, !$4X?t $N CM $H $7 $F JV$5 $l $^$9 !% $b $7 K\ BN $K <0 $, 0l$D$b $J$1 $l $P !$ 4X?t $O 6u%j%9 %H () $r JV $7 $^$9 !% $3$N%^ %K %e %" %k $G $O !$ \ form *" $H =q$/Be $o$j $K !$ \ . b o dy " $H =q$- !$ !V b o dy $r I>2A $7 $F $=$N CM $r JV$9 !W $H I= 8=$9$k$3$H $, $" $j $^ $9 !% $3 $l$O <! $N$3$H$r 0UL# $7 $^$9 !% form $N JB $S $r :8 $+$i 1&$X =g $K I>2A $7 $^$9 !% :G8e$N form !J $, $b $7 $" $l $P !K 0J30 $N form $N CM $O GK4~ $7 $F !$:G8e $N form $N CM $r b o dy $N CM $H $7 $F JV $7 $^$9 !% $b $7 form $, 0l$D$b M? $($i $l $J$1 $l $P !$ b o dy $O C1 $K () $r JV $7 $^$9 !% $3$N 5-K! $r ;H $( $P !$ %i%‘ %@ <0 $N 9=J8 $O <! $N$h $& $K I= $; $^$9 !% (lambda lamb da-list . b o dy ) 5 :G>e0L7A<0 (define sym form ) [ :G>e0L7A<0 ] form $r I> 2A $7 !$ sym $H$$ $& L> A0 $NBg 0h JQ ?t B+ G{ $rDI 2C $7 $^ $9 !% form $NCM $, !$ $= $NJQ ?t $N=i 4| CM $H $J$j $^ $9 !% JQ ?t $NCM $O !$ set! <0 $r;H $C $F JQ99 $9$k $3$H $,$G $- $^$9 !% 5- 9f sym $O !$ :G>e0L7A <0!$ FC<l7A <0!$ $" $k$$ $O AH9~ $_ 4X?t $N L>A0 $H 0lCW $7 $F$O $$ $1 $^$; $s !% (define ( sym . lamb da-list ) . b o dy ) [ :G>e0L7A<0 ] <! $N%i %‘ %@ <0 $G Dj5A$5 $l $k 4X?t $r @8@. $7 $^$9 !% 14

(lambda lamb da-list . b o dy ) $= $7 $F !$ sym $H $$ $&L>A0 $N Bg0hE*B+ G{ $r DI2C $7 !$@8@. $5 $l $? 4X?t $, $=$N CM $H$J $j$^$9 !% $3$N :G>e0L7A<0 $O !$<! $N <0 $H Ey2A $G $9 !% (define sym (lambda lamb da-list . b o dy )) 5-9f sym $O !$ :G>e0L 7A<0!$ FC<l 7A<0!$ $" $k $$ $O AH9~ $_4X?t $NL>A0 $H 0lCW $7 $F$O $$ $1 $^$; $s !% (load string ) [ :G>e0L7A<0 ] string $H$$ $& L> A0 $N %U %! %$ %k $+ $i %W %m %0 %i%‘ $r %m !< %I $7 $^ $9 !% %U %! %$ %k $N Cf?H $O !$<0 $N JB $S $G $J$1$l$P $J $j $^$; $s !% %U %! %$ %k$+ $i %m !< %I $9 $k$H $$ $& $3$H$O !$ %U %! %$ %k Cf$N 3F <0 $r PC $N%- !< %\ !< %I $+ $i =g $K F~NO$9$k $N $H F1 $8 7k2L $H$J $j$^$9 !% (fork sym 1 sym 2 string 1 string 2 . . . string n ) ( n � 1) [ :G>e0L7A<0 ] %U%m %s %H %( %s %I =hM}7O $N%5 %V %W %m%;%9 $r 0l $D@8 @. $7 !$ %Q%9 string 1 $K $h $C $F ;X Dj$5 $l $k %W %m %0 %i %‘ $r <B 9T $7 $^ $9 !% $=$N B>$N J8 ;z Ns !J $D $^ $j !$ string 2 ; . . . ; string n !K $O !$ %W %m %0 %i %‘ $X0z?t $H $7 $F <u $1 EO $5 $l $^ $9 !% $3$N :G>e0L7A<0 $O !$ sym 1 $H sym 2 $H $$ $& Fs $D $N Bg0hE*B+G{ $r DI 2C $7 !$@8@.$5 $l $k%5 %V%W %m%; %9$N I8 =‘ F~ NO$X =q$- =P$9$?$a $N%] !< %H HV9f $*$h $S I8 =‘=P NO $+$i FI$_ 9~ $‘ $?$a $N%] !< %H HV 9f $r !$ $= $l $> $l $N =i 4| CM $H $7 $^ $9 !% $3 $l$i$N %]!< %H HV9f $O !$ XS $NF~ =P NO 4X ?t !J read $d write !K $r ;H$C $F%5 %V%W %m%; %9 $H 8r?.$9$k $?$a $K MxMQ $7 $^$9 !% $3 $N :G>e0L7A<0 $O !$8=:_!$ Lin ux HG$N XS $@$1$G MxMQ2DG= $G $9 !% (trace sym ) [ :G>e0L7A<0 ] sym $H $$ $& 4X?t $N %H%l !< %9 $r 3+ ;O $7 $^$9 !% %f!< %6 Dj5A4X ?t $@$1$,%H %l !< %92DG= $G $9 !% %H%l !< %9 $, ;XDj $5 $l $F $$ $k4X?t $, 8F $S =P $5 $l $k $H !$ 4X ?t L>!$ <B 0z ?t!$ La $jCM $, I=<( $5 $l $^ $9 !% $3$N:G >e 0L 7A <0 $O !$ 4X ?t L> sym $r JV $7 $^$9 !% 4X?t $N %H %l !< %9 $O !$:G>e 0L7A<0 $N untrace $r ;H$C $F 2r=|$9$k $3$H $, $G $- $^$9 !% (untrace sym ) [ :G>e0L7A<0 ] sym $H $$ $& 4X?t $N %H%l !< %9 $r =* N; $7 $^$9 !%;XDj $5 $l $? 4X ?t $, <B:] $K %H%l !<%9 $5 $l$F$$ $l $P 4X?t L> sym $r JV $7 !$ $= $& $G$J $1 $l $P !$ #f $r JV $7 $^$9 !% (last-value) [ :G>e0L7A<0 ] 15

:G 8e $K F~ NO$5 $l $? <0$N CM$r JV $7 $^$9 !% $3 $N :G >e 0L 7A <0 $O !$ %U%m %s%H %( %s %I $, 2? $i $+$NM}M3 $K$h$C $F R CX $+$i$NCM $r <u $1 <h $l$J $+$C $?>l 9g $K Lr $K N) $A $^$9 !% :G8e $K F~ NO$5 $l $? <0$N I> 2A $, %( %i !< $G =* $o $C $F $$ $l $P !$ %( %i !< %a %C %; !< %8$H %P %C %/ %H %l !<%9 $, PC $N %G %# %9 %W%l %$ $K I=<($5 $l $^$9 !% (bye) [ :G>e0L7A<0 ] XS $N <B9T $r=*N; $7 $^$9 !% R CX $N I>2A 4o $bDd;_ $7 $^ $9 $+ $i !$ XS $r :F 5/F0$9$k $H$- $O !$I, $: Run %\ %? %s $r 2! $7 $F $/ $@ $5$$ !% 6 =R8l 6.1 7?=R8l (boolean? obj ) [ 4X?t ] obj $, ??56CM %* %V %8 %’ %/ %H $G $" $l $P #t $r JV $7 !$ $= $& $G$J $1 $l $P #f $r JV $7 $^$9 !% (integer? obj ) [ 4X?t ] obj $, @0?t %* %V %8 %’ %/ %H $G$" $l $P #t $r JV $7 !$ $= $& $G$J $1 $l $P #f $r JV $7 $^$9 !% (null? obj ) [ 4X?t ] obj $, 6u %j%9 %H $G $" $l $P #t $r JV $7 !$ $= $& $G$J$1 $l $P #f $r JV $7 $^$9 !% (pair? obj ) [ 4X?t ] obj $, %3 %s %9 %* %V %8 %’ %/ %H $G $" $l $P #t $r JV $7 !$ $= $& $G$J $1 $l $P #f $r JV $7 $^$9 !% (symbol? obj ) [ 4X?t ] obj $, 5-9f %* %V %8 %’ %/ %H $G$" $l $P #t $r JV $7 !$ $= $& $G$J $1 $l $P #f $r JV $7 $^$9 !% (function? obj ) [ 4X?t ] obj $, 4X?t %* %V %8 %’ %/ %H $G$" $l $P #t $r JV $7 !$ $= $& $G$J $1 $l $P #f $r JV $7 $^$9 !% 16

6.2 O@M}1i;; (not obj ) [ 4X?t ] obj $, #f $G $" $l $P #t $r JV $7 !$ $= $l 0J30 $J $i #f $r JV $7 $^$9 !% (and form * ) [ FC<l7A<0 ] 3F form $r :8 $+ $i 1& $X=g $K I>2A $7 !$ $$ $: $l$+$NCM $, #f $G$" $l $P !$ and <0 $O #f $r JV $7 $^ $9 !% $I $N form $NCM $b #f 0J30 $G$" $l $P !$ :G 8e $N form $N CM $r JV $7 $^$9 !% form $, 0l$D $bM? $( $i $l$F $$ $J $1 $l $P !$ and <0 $O #t $r JV $7 $^$9 !% (or form * ) [ FC<l7A<0 ] 3F form $r :8 $+ $i 1& $X=g $K I>2A $7 !$ $$ $: $l$+ $N CM $, #f 0J30 $G$" $l $P !$ or <0 $O$=$N !J #f 0J30 $N !K CM $rJV $7 $^$9 !% $9 $Y $F$N form $N CM $, #f $G $" $l $P !$ #f $r JV $7 $^ $9 !% form $, 0l$D$b M?$($i$l $F $$$J$1$l $P !$ or <0 $O #f $r JV $7 $^$9 !% 6.3 Ey9f (eq? obj 1 obj 2 ) [ 4X?t ] obj 1 $H obj 2 $, F1 0l$N%* %V %8 %’ %/ %H $G $" $l $P #t $r JV $7 !$ $= $& $G $J$1 $l $P #f $r JV $7 $^$9 !% %* %V %8 %’ %/ %H $, F1 0l$G $" $k$+ $I $& $+ $r H= Dj $9 $k$? $a $K !$ XS $O <! $N 5, B’$r ;H $$ $^$9 !% � () , #t , #f $O !$ $= $l $>$l 0l$D $: $D $7 $+ B8:_ $7 $^$; $s !% � $" $k@0?t $r I=$9@0?t%* %V %8 %’ %/ %H $O !$ $? $@ 0l$D $7 $+ B8:_ $7 $^ $; $s !% � $" $kL>A0 $N 5-9f $O !$ $? $@ 0l$D $7 $+ B8:_ $7 $^ $; $s !% � $" $kL>A0 $N AH9~$_4X?t $O !$ $? $@ 0l$D $7 $+ B8:_ $7 $^ $; $s !% � %i %‘ %@ <0 $O !$ $= $l$, I>2A$5 $l $k $? $S $K !$ $= $l $^ $G $K @8@.$5 $l $? $I $N 4X?t %* %V %8 %’ %/ %H $H $b 0[ $J $k ?7 $7 $$ 4X?t %* %V %8 %’ %/ %H $r @8@. $7 $^$9 !% � read-ev al-prin t %k !< %W $d4X?t read $, FI $_9~ $s $@ %3 %s %9 %* %V%8%’ %/ %H$O !$ $= $l $^ $G $K @8@. $5 $l $? $I $N%3 %s %9 %* %V %8 %’ %/ %H $H $b 0[ $J$j$^$9 !% $^ $? !$ cons $J $I $N 4X?t $K $h $C $F @8@. $5 $l $k %3 %s %9 %* %V %8 %’ %/ %H $b !$ $= $l $^ $G$K @8@. $5 $l $? $I $N%3 %s %9 %* %V %8 %’ %/ %H $H $b 0[ $J $j$^$9 !% 17

$" $kCM x $r =i4| CM $H $7 $? JQ?tB+ G{ $, DI2C $5 $l $k $H !$ set! <0 $K$h$C $F JQ99 $5 $l $k$^ $G !$ $=$N JQ ?t$N CM $O x $H F10l $G $9 !% set! <0 $K $h $C $F JQ?t $K $" $k CM y $, Be F~ $5 $l $k $H !$ <! $K set! <0 $K$h$C $FJQ99 $5 $l $k$^ $G !$ $=$NJQ?t $NCM $O y $H F10l $G$9 !% F1 MM $K!$ %3 %s%9 %* %V %8 %’ %/ %H$N car !J $" $k $$ $O cdr !K %U %# !< %k %I $N CM $O!$ set-car! !J $"$k $$ $O set-cdr! !K $K$h $C $FCV $- 49 $( $i $l$k $^ $G!$ F1 0l $G$9 !% $D $^ $j !$ 0l $D $N %3 %s %9 %* %V %8%’%/ %H$K car !J $"$k $$ $O cdr !K $r E,MQ $9 $k $H !$ $= $N7k2L $O !$ set-car! !J $" $k$$$O set-cdr! !K $K $h $C $F JQ 99$5 $l $k $^ $G$O !$F10l$N %* %V %8 %’ %/ %H $r JV $7 $^$9 !% 7 JQ?t $H 4X?t (quote obj ) [ FC<l7A<0 ] C1 $K obj $r JV $7 $^$9 !% (quote obj ) $O !$ ’ obj $H =q$/ $3 $H$b $G $-$^$9 !% (set! sym form ) [ FC<l7A<0 ] form $rI> 2A $7 !$ $= $NCM $r sym $H$$$& L> A0 $N JQ ?t $KBe F~ $7 $^ $9 !% form $N CM $r !$ set! <0 $N CM $H $7 $F JV $7 $^$9 !% (lambda lamb da-list . b o dy ) [ FC<l7A<0 ] %i %‘ %@ <0 $K $h$C $F Dj5A $5 $l $k4X?t !J 4.3 @a;2>H !K $r @8@. $7 $F JV $7 $^$9 !% (let [ name ] (( sym form ) * ) . b o dy ) [ FC<l7A<0 ] $9$Y $F$N form $r :8 $+$i 1& $X =g $K I>2A $7 !$3F sym $4 $H$K !$BP1~ $9$k form $NCM $r =i 4| CM $H$9$k JQ ?t B+ G{ $rDI 2C $7 $^$9 !% $= $7 $F !$ b o dy $r I> 2A $7 $F$= $NCM $rJV $7 $^$9 !% DI 2C $7 $? JQ?t B+ G{ $O !$ let <0 $r H4 $1 $k $H$- $K 2r=|$5 $l $^$9 !% let <0 (let (( x 1 form 1 ) . . . ( x n form n )) . b o dy ) $O !$<! $N <0 $H Ey2A $G $9 !% ((lambda ( x 1 . . . x n ) . b o dy ) form 1 . . . form n ) %* %W %7 %g %s $N name !J $3 $l$O 5-9f $G$9 !K $, ;XDj $5 $l $k $H !$ let <0 $O $^ $: name $H $$ $&L>A0 $N JQ?t B+G{ $r DI2C $7 $^$9 !% $=$N =i 4|CM $O !$<! $N %i %‘ %@ <0 $K $h $C $F Dj5A$5 $l $k 4X?t $G $9 !% (lambda ( x 1 . . . x n ) . b o dy ) $D$^$j !$ let <0 18

(let name (( x 1 form 1 ) . . . ( x n form n )) . b o dy ) $O !$<! $N <0 $H Ey2A $G $9 !% (let (( name (lambda ( x 1 . . . x n ) . b o dy ))) ( name form 1 . . . form n )) (let* (( sym form ) * ) . b o dy ) [ FC<l7A<0 ] :G=i $N form $r I>2A $7 !$ $=$NCM $r =i4|CM $H $7 !$:G=i $N sym $r L>A0 $H $9 $k JQ ?t B+ G{ $r DI 2C $7 $^ $9 !% F1MM$N =h M} $r !$ sym $H form $N $= $l $> $l $N AH $K BP $7 $F :8 $+$i 1& $X =g $K 9T$$$^$9 !% $= $7 $F !$ b o dy $r I>2A $7 $F $=$N CM $r JV $7 $^ $9 !% @_Dj $7 $? JQ ?tB+ G{ $O !$ let* <0 $N =*N; ;~ $K 2r =|$5 $l $^$9 !% sym $H form $N AH $, 0l$D $b M? $( $i $l $J$+ $C$? >l9g !$ let* <0 (let* () . b o dy ) $O !$<! $N <0 $H Ey2A $G $9 !% (begin . b o dy ) $=$N B> $N >l9g!$ let* <0 (let* (( x 1 form 1 ) . . . ( x n form n )) . b o dy ) $O !$<! $N <0 $H Ey2A $G $9 !% (let (( x 1 form 1 )) (let* (( x 2 form 2 ) . . . ( x n form n )) . b o dy )) (letrec (( sym form ) * ) . b o dy ) [ FC<l7A<0 ] 3F sym $K BP $7 $F !$ sym $r L>A0 $H $7 !$=i4|CM $, () $G $" $kJQ?tB+G{ $r DI2C $7 $^$9 !% $= $7 $F !$ $9 $Y $F$N form $r :8 $+ $i 1& $X=g $K I>2A $7 !$ $= $l $> $l $N CM $r !$ BP1~ $9$k sym $r L>A0 $H $9$kJQ?t $K BeF~ $7 $^$9 !% $3 $l$i $N JQ?tB+G{ $O !$ letrec <0 $+$i H4 $1 $k $H$- $K 2r=| $5 $l $^$9 !% letrec <0 (letrec (( x 1 form 1 ) . . . ( x n form n )) . b o dy ) $O <! $N <0 $H Ey2A $G $9 !% (let (( x 1 ()) . . . ( x n ())) (set! x 1 form 1 ) . . . (set! x n form n ) . b o dy ) 19

$3 $N FC <l 7A <0 $O !$6I=j E* $J :F 5" E* !J <+ 8J :F 5" $G $b Aj 8_ :F 5" $G $b !K 4X ?t $r Dj5A $9$k $? $a $K MQ $$$^$9 !% form $, %i %‘ %@ <0 $N $H$- !$ $= $l$i$N%i %‘ %@ <0 $, Dj5A$9$k4X?t $O !$Aj8_ $K 8F $S =P$9 $3$H $, 2DG= $G $9 !% $3 $l$O !$ DI2C$5 $l $? B+G{ $r 4X?tK\BN $G ;2>H $G$- $k $+$i$G $9 !% (apply fun obj 1 . . . obj n list ) ( n � 0) [ 4X?t ] ;XDj$5 $l $? 4X ?t fun $r 8F $S =P $7 !$4X?t $N JV$9 CM $r JV $7 $^$9 !%3F obj i (1 � i � n ) $, 4X?t $X$N i HVL\$N 0z?t $H$J $j !$ :G8e $N 0z?t list $N j HV L\ $N MWAG $, !$ n + j HVL\$N0z?t $H$J$j $^$9 !% (trace-call sym fun list ) [ 4X?t ] $3 $N 4X ?t $O !$4X?t %H%l !< %95! G= $r <BAu $9 $k$?$a$K !$=hM} 7O $, Fb It E* $K ;H MQ$9 $k$b $N$G $9 !% %f !< %6 $O $3 $N 4X ?t $r D> @\ E* $K ;H MQ $7 $J $$$[ $& $, $h$$$G $9 !% $3$N4X?t $O !$ 4X ?t fun $r 8F $S =P $7 !$ $= $l $, JV $9CM $rJV $7 $^ $9 !% list $N MWAG $, 4X?t $X$N 0z?t $H $7 $F ;H $o $l $^$9 !% i HVL\ $NMWAG $, i HVL\ $N 0z?t $H$J $j $^$9 !% $5 $i $K trace-call $O !$ $= $N 4X?t $NL>A0 $, sym $G $" $k $H 2>Dj $7 $F !$8F $S =P $7 $K 4X$9$k>pJs $r I=<( $7 $^$9 !% 8 @)8f9=B$ 8.1 C‘<!<B9T (begin form * ) [ FC<l7A<0 ] form $r :8 $+ $i 1& $X=g $K I>2A $7 !$ :G 8e $N form $N CM $r begin <0 $NCM $H $7 $F JV $7 $^$9 !% form $, 0l $D $bM? $( $i $l $F$$$J$$ $H$- !$ begin $O C1 $K () $r JV $7 $^$9 !% 8.2 >r7oJ,4t (if form 1 form 2 [ form 3 ] ) [ FC<l7A<0 ] form 1 $r I>2A $7 !$ $=$N CM $, #f 0J30 $G $" $l $P !$ form 2 $r I>2A $7 $F $=$N CM $r JV $7 $^$9 !% form 1 $N CM $, #f $J$i !$ form 3 !J %G %U %) %k %H $O () !K $r I>2A $7 $F $=$N CM $r JV $7 $^$9 !% 8.3 Hs6I=jE*C&=P (catch form . b o dy ) [ FC<l7A<0 ] 20 form $r I>2A $7 !$ $= $NCM $r L>A0 $H$9$k %- %c %C %A %c!<B+ G{ $rDI2C $7 $^ $9 !% $= $7 $F b o dy $r I> 2A $7 $F $= $N CM$r JV $7 $^ $9 !% catch <0$+ $i H4 $1 $k$H $-$K !$@_Dj $7 $? B+ G{ $r 2r =| $7 $^$9 !% catch <0$N <B 9T Cf $K !$@_Dj$5 $l $?%-%c %C %A%c!< $N L>A0 $r Bh 1 0z?t $H $7 $F throw <0 $, 8F $S =P $5 $l $k $H !$ catch <0$N <B9T $O D>$A $K =*N; $7 !$ throw $X$N Bh 2 0z ?t $, catch <0 $N CM $H $7 $F ;H $o $l $^$9 !% (throw obj 1 obj 2 ) [ 4X?t ] L> A0 $, obj 1 $G $" $k%-%c %C %A%c !< $, $"$l $P !$ $=$N%-%c %C %A%c!< B+ G{$r DI2C $7 $? catch <0 $N<B9T $r D>$A $K =*N; $7 !$ obj 2 $r catch <0 $NCM $H $7 $F JV $7 $^$9 !% $b $7 obj 1 $r L>A0 $H$9$k %-%c %C %A %c!< $, B8:_ $7 $J $1 $l $P !$ %(%i !< $, H/@8 $7 $^$9 !% 8.4 %? %$ %_ %s%0 (sleep int ) [ 4X?t ] %W %m %0 %i%‘ $N<B9T $r !$ ;X Dj $7 $? ;~4V $@ $1 CfCG $7 $^$9 !% int $O @5 $N@0?t $G !$ Cf CG ;~ 4V $r 1/10 IC C1 0L $G;XDj $7 $^ $9 !% Nc $( $P !$ 0z ?t $, 5 $J $i 0.5 IC4V!$ 50 $J$i 5 IC4VCfCG $7 $^$9 !% $3$N 4X?t $O !$;XDj $7 $? ;~4V $, 7P2a $9$k $H !$0z?t $N int $r CM $H $7 $F %j %?!< %s $7 $^$9 !% (time) [ 4X?t ] 8=:_ $N ;~9o $r !$ 1/10 ICC10L $G JV $7 $^$9 !% XS $N%7 %9 %F %‘ %/ %m%C %/ $O !$ R CX B&$N %5 %V %7 %9 %F %‘ $, 5/ F0$5 $l $?$H $-$K%< %m$K =i 4| 2=$5 $l $^ $9 !% XS $O Bg $- $J @0?t $r I=8= $G$- $J$$$N $G !$ time $N CM $O !$ $* $h $= 13 J, $G %*!< %P!< %U%m !< $7 $^ $9 !% $7 $? $,$C $F!$ $3$N4X ?t $r;H $C $F7P2a ;~ 4V $r7W B,$9 $k >l 9g !$3+;O ;~ 9o$r <h F@$9 $k A0 $K !$4X ?t reset-time $r ;H$C $F %7 %9 %F %‘%/ %m%C %/ $r %< %m $K La $7 $F $* $/ $3$H $, K>$^ $7 $$$G $9 !% (reset-time) [ 4X?t ] %7 %9%F %‘ %/%m%C %/ $r%< %m$K :F@_ Dj $7 !$ $=$N >e $G 8=:_$N ;~ 9o $r JV $7 $^ $9 !% %7 %9 %F%‘%/ %m %C %/ $, %j %; %C %H $5 $l $k $N $G !$ DL >o !$ $3 $N4X ?t $O %<%m $r JV $7 $^$9 !% (wait-until form ) [ FC<l7A<0 ] expr $G ;XDj $7 $? ;v>] $, H/@8 $9 $k $^ $G BT$A $^ $9 !% form $O G$ 0U $N<0 $G$" $j !$ $=$N CM $, ?? $H$J $k$^ $G !$7+$jJV $7 I>2A$5 $l $^$9 !%Nc $( $P !$ (wait-until (pressed?)) 21

$H $9 $k $H !$ R CX $N Prgm %\ %? %s $,2! $5 $l$k $^ $G BT $A $^ $9 !% wait-until <0 $O !$ form $, JV$9CM !J $3 $l$O #f 0J30$NCM !K $r JV $7 $^$9 !% (with-watcher (( form form * ) * ) . b o dy ) [ FC<l7A<0 ] ;XDj $5 $l $?;v>] $, H/@8 $9 $k $N $rBT $D %& %) %C %A %c!< $r@_Dj $7 $^ $9 !% b o dy $N <B9TCf $K ;v>] $, H/@8 $9$k $H !$ %&%) %C %A%c!< $O b o dy $N <B9T $r 0l;~E* $K Cf CG $7 !$ BP 1~ $9 $k %O %s %I %i $r<B 9T $7 $^ $9 !% 0l HL 7A $O<! $N $H$* $j $G$9 !% (with-watcher (( event 1 . hand ler 1 ) � � � ( event n . hand ler n )) . b o dy ) b o dy $r I>2A $7 $F $$ $k4V $K !$;XDj $5 $l $? event $r I>2A4o $, Dj 4|E* $K I> 2A $7 $^$9 !% $b $7 $$ $: $l$+ $N event i $N CM $, ?? $K$J $l $P !$ b o dy $N <B9T $, CfCG $5 $l !$ BP1~ $9$k hand ler i $, <B9T$5 $l $^$9 !% hand ler i $N <B9TCf $G $" $C $F$b!$ I> 2A 4o $O event i +1 0J9_ event n $^ $G $rDj4| E* $K%A %’ %C %/ $7 !$ $$$: $l$+ $N event j ( j > i ) $, ?? $K$J $l $P !$<B9TCf $N hand ler i $r CfCG $7 !$ hand ler j $r <B9T $7 $^$9 !% hand ler j $N <B9T $, =*N;$9$k $H !$ CfCG $5 $l $F$$ $? hand ler i $N<B9T $, :F3+ $5 $l $^ $9 !% $D $^ $j !$ event $NM% @h =g 0L $O :8 $+$i 1&$X 9b$/ $J $j !$ $3$N M%@h =g 0L $K =>$C $F !$ with-watcher $O !$ hand ler $r F~ $l ;RE* $K 8F $S =P$9 $3 $H $,$G$-$^$9 !% $9 $Y $F$N%O %s %I %i $N <B9T $, =*N;$9$k $H !$CfCG$5 $l $F $$$? K\BN $N <B9T $, :F3+$5 $l $^$9 !% 9 @0?t1i;; 9.1 Hf3S (= int 1 . . . int n ) ( n � 1) [ 4X?t ] $9 $Y $F $N int $, Ey $7 $1 $l $P #t $r JV $7 !$ $= $& $G $J $1 $l $P #f $r JV $7 $^ $9 !% (< int 1 . . . int n ) ( n � 1) [ 4X?t ] $9$Y$F$N int i (1 � i < n ) $, int i +1 $h$j$b >.$5 $1 $l $P #t $r JV $7 !$ $= $& $G$J $1 $l $P #f $r JV $7 $^$9 !% (<= int 1 . . . int n ) ( n � 1) [ 4X?t ] $9$Y$F$N int i (1 � i < n ) $, int i +1 0J2< $G $" $l $P #t $r JV $7 !$ $= $& $G $J$1 $l $P #f $r JV $7 $^$9 !% (> int 1 . . . int n ) ( n � 1) [ 4X?t ] 22

$9$Y$F$N int i (1 � i < n ) $, int i +1 $h$j Bg$- $1 $l $P #t $r JV $7 !$ $= $& $G$J$1 $l $P #f $r JV $7 $^$9 !% (>= int 1 . . . int n ) ( n � 1) [ 4X?t ] $9$Y$F$N int i (1 � i < n ) $, int i +1 0J>e $G $" $l $P #t $r JV $7 !$ $= $& $G $J$1 $l $P #f $r JV $7 $^$9 !% 9.2 ;;=Q1i;; (+ int 1 . . . int n ) ( n � 0) [ 4X?t ] $9$Y $F$N int $N OB $r JV $7 $^$9 !% L50z?t $G$" $l $P 0 $r JV $7 $^$9 !% XS $O %* !< %P !< %U%m!<$N %A%’ %C%/ $r $7 $^$; $s !% $b $7 7W;;7k2L $, @0?t %* %V %8 %’ %/ %H $N 14 %S %C %H I=8= $NHO0O $r D6 $($F $7 $^$C $? $i !$ M=4| $7 $J$$ CM $r JV$9 $3$H $K$J $j$^$9 !% (- int 1 . . . int n ) ( n � 1) [ 4X?t ] 1 0z?t $N>l9g $O !$ $= $NCM $N@5Ii $rH?E> $7 $?$b $N $r JV $7 $^ $9 !% J# ?t $N0z ?t $, M? $( $i $l $? >l9g $O !$ Bh 1 0z?t $N int 1 $+$i !$ int 2 ; . . . ; int n $r 0z $$ $? CM $r JV $7 $^$9 !% XS $O %* !< %P !< %U%m!<$N %A%’ %C%/ $r $7 $^$; $s !% $b $7 7W;;7k2L $, @0?t %* %V %8 %’ %/ %H $N 14 %S %C %H I=8= $NHO0O $r D6 $($F $7 $^$C $? $i !$ M=4| $7 $J$$ CM $r JV$9 $3$H $K$J $j$^$9 !% (* int 1 . . . int n ) ( n � 0) [ 4X?t ] $9$Y $F$N int $N @Q $r JV $7 $^$9 !% L50z?t $G$" $l $P 1 $r JV $7 $^$9 !% XS $O %* !< %P !< %U%m!<$N %A%’ %C%/ $r $7 $^$; $s !% $b $7 7W;;7k2L $, @0?t %* %V %8 %’ %/ %H $N 14 %S %C %H I=8= $NHO0O $r D6 $($F $7 $^$C $? $i !$ M=4| $7 $J$$ CM $r JV$9 $3$H $K$J $j$^$9 !% (/ int 1 int 2 ) [ 4X?t ] int 1 $r int 2 $G 3d$j !$ $= $N>& $r @0?t $H $7 $F JV $7 $^$9 !% 7k 2L $O @0?t $G $9 !% Bh 2 0z?t $N int 2 $O 0 $G $" $C $F $O$J $j $^ $; $s !%La $jCM $N @53N $J Dj5A $K $D$$ $F $O !$ remainder $N @bL@ $r ;2>H $7 $F $/ $@ $5$$ !% (remainder int 1 int 2 ) [ 4X?t ] int 1 $r int 2 $G 3d$j !$ $=$N M>$j$r JV $7 $^ $9 !%Bh 2 0z ?t$N int 2 $O 0 $G $" $C $F $O$J $j$^$; $s !% 7k2L $O @0?t $G$" $j !$ $=$N @dBPCM $O int 2 $N @dBPCM$h$j >.$5 $/ !$ <! $N >r 7o $r K~ $? $7 $^$9 !% 23 int 1 = (+ (* (/ int 1 int 2 ) int 2 ) (remainder int 1 int 2 )) 7k2L $N Id9f $O !$3d $i $l $k ?t int 1 $H F1 $8 $G $9 !% 9.3 %S %C %H 1i;; (logand int 1 int 2 ) [ 4X?t ] int 1 $H int 2 $N %S %C %H $4 $H$N O@M}@Q $r JV $7 $^$9 !% (logior int 1 int 2 ) [ 4X?t ] int 1 $H int 2 $N %S %C %H $4 $H$N O@M}OB $r JV $7 $^$9 !% (logxor int 1 int 2 ) [ 4X?t ] int 1 $H int 2 $N %S %C %H $4 $H$N GSB>E*O@M}OB $r JV $7 $^$9 !% (logshl int 1 int 2 ) [ 4X?t ] int 1 $r int 2 %S %C %H $@ $1 :8 $X %7%U %H $7 $? 7k2L $r JV $7 $^$9 !% (logshr int 1 int 2 ) [ 4X?t ] int 1 $r int 2 %S %C %H $@ $1 1& $X %7%U %H $7 $? 7k2L $r JV $7 $^$9 !% 9.4 Mp?t (random int ) [ 4X?t ] 0 0J>e int L$K~ $N 5<;wMp?t $r JV $7 $^$9 !% 7k2L $O @0?t $G $9 !% 10 %j %9 %H =hM} (cons obj 1 obj 2 ) [ 4X?t ] car It $, obj 1 !$ cdr It $, obj 2 $G $" $k %3 %s %9 %* %V %8 %’ %/ %H $r @8@. $7 $F JV $7 $^$9 !% (car c ons ) [ 4X?t ] c ons $N car It $N CM $r JV $7 $^$9 !% (cdr c ons ) [ 4X?t ] c ons $N cdr It $N CM $r JV $7 $^$9 !% (set-car! c ons obj ) [ 4X?t ] 24 c ons $N car It $N CM $r obj $G CV $- 49 $( $^$9 !%La $j CM $O obj $G $9 !% (set-cdr! c ons obj ) [ 4X?t ] c ons $N cdr It $N CM $r obj $G CV $- 49 $( $^$9 !%La $j CM $O obj $G $9 !% (length list ) [ 4X?t ] list $N D9$5 $r @0?t $H $7 $F JV $7 $^$9 !% (list-ref list int ) [ 4X?t ] list $N int � 1 HVL\ $N MWAG $r JV $7 $^$9 !% 0z?t $N int $O !$ HsIi@0?t $G$J $1$l $P $J $j $^$; $s !% $b $7 int $, list $N D9$5 0J >e $G $" $l $P !$ $3$N 4X?t $O !$ () $r JV $7 $^$9 !% (list obj 1 . . . obj n ) ( n � 0) [ 4X?t ] D9 $5 $, n !$ i HVL\ (1 � i � n ) $N MWAG $, obj i $G $" $k %j%9 %H $r @8@. $7 $F JV $7 $^$9 !% (list* obj 1 . . . obj n ) ( n � 1) [ 4X?t ] n � 1 8D $N %3 %s %9 c 1 ; . . . ; c n � 1 $r ;H$C $? %I %C %H %j%9 %H $r @8@. $7 $F JV $7 $^ $9 !% 3F c i $N car It $O obj i !$ cdr It $O c i +1 $G$9 !% $? $@ $7 !$ :G 8e $N c n � 1 $K $D$$ $F $O !$ $=$N cdr It $O obj n $G $9 !% $3 $N 4X?t $O %$ %s %9 %H !< %k ;~ %* %W %7 %g %s !J 3.5 @a;2>H !K $G $9 !% (append list 1 . . . list n obj ) ( n � 0) [ 4X?t ] :G8e$N 0z?t obj $N A0 $K !$3F list $N A4 MWAG $r%3 %s %9 $7 $? %* %V %8 %’ %/ %H $r @8@. $7 $F JV $7 $^$9 !% $3 $N 4X?t $O %$ %s %9 %H !< %k ;~ %* %W %7 %g %s !J 3.5 @a;2>H !K $G $9 !% (member obj list ) [ 4X?t ] obj $, %j %9 %H $N MWAG $G$" $k $+ $I $& $+$r D4 $Y $^$9 !% $b $7 MWAG $G $" $l $P !$ $= $l $G;O $^ $k It J, %j %9 %H$rJV $7 $^ $9 !% $=$& $G $J $1 $l $P !$ #f $rJV $7 $^ $9 !% $3 $N 4X?t $O %$ %s %9 %H !< %k ;~ %* %W %7 %g %s !J 3.5 @a;2>H !K $G $9 !% (assoc obj list ) [ 4X?t ] %j%9 %H $N MWAG$N$J$+$K !$ car It $, obj $G $" $k%3 %s %9 $, 4^$^ $l $k $+ $I $& $+ $r D4$Y $^ $9 !% $b $7 $= $N $h $& $J%3%s %9 $, $"$l $P $= $l $r JV $7 !$ $J$1 $l$P #f $r JV $7 $^ $9 !% list $N 3FMW AG $O %3 %s %9 %* %V %8 %’ %/ %H $G $J$1$l $P $J $j$^$; $s !% $3 $N 4X?t $O %$ %s %9 %H !< %k ;~ %* %W %7 %g %s !J 3.5 @a;2>H !K $G $9 !% 25

(reverse list ) [ 4X?t ] list $N MWAG $r H?E> $7 $? %j%9 %H $r @8@. $7 $F JV $7 $^$9 !% $3 $N 4X?t $O %$ %s %9 %H !< %k ;~ %* %W %7 %g %s !J 3.5 @a;2>H !K $G $9 !% 11 F~=PNO :stdin [ F~NO;~Dj?t ] :stdout [ F~NO;~Dj?t ] :stderr [ F~NO;~Dj?t ] $3 $l $i$NF~ NO ;~ Dj ?t $O !$ XS $NF~=P NO 4X ?t !J read $d write !K $r8F $S =P $9 :] $K!$ I8 =‘ %] !< %H$rL@ <( E* $K;X Dj $9 $k $? $a $K;H MQ $7 $^ $9 !% :stdin $O %U%m %s %H %( %s %I =hM} 7O $NI8 =‘ F~ NO $rI= $7 !$ $= $NCM $O 0 $G $9 !% :stdout $O%U %m %s %H %( %s %I =h M} 7O $NI8 =‘ =P NO $rI= $7 !$ $= $NCM $O 1 $G$9 !% :stdin $O %U%m %s %H %( %s %I =hM}7O $N%(%i!< =PNO $r I= $7 !$ $=$N CM $O 2 $G $9 !% (read [ int ] ) [ 4X?t ] PC $N %-!< %\ !< %I $+ $i%* %V%8%’ %/ %H $r0l $D FI $_9~ $s $G$= $l$rJV $7 $^ $9 !% $b $7 %* %V %8 %’ %/ %H $r FI$_ 9~ $‘$^ $G$K F~NO$N =* $o $j $K C# $7 $?$i %( %i !< $r H/@8 $7 $^$9 !% %* %W %7 %g %s $N int $, ;XDj$5 $l !$ $= $NCM $, :stdin $H 0[ $J $k>l9g!$ $3$N 4X?t $O PC %- !< %\ !< %I $N Be $o $j $K !$;XDj$5 $l $?%] !< %H $+ $i FI$_ 9~$_ $^$9 !% (read-char [ int ] ) [ 4X?t ] PC $N %-!< %\ !< %I $+$i J8;z $r 0l $DFI $_9~ $_!$ $= $NJ8;z %3!< %I $r @0?t $H $7 $F JV $7 $^ $9 !% $9 $G$K F~ NO$N =* $o $j $K C# $7 $F $$ $?$i %( %i !<$r H/ @8 $7 $^$9 !% %* %W %7 %g %s $N int $, ;XDj$5 $l !$ $= $NCM $, :stdin $H 0[ $J $k>l9g!$ $3$N 4X?t $O PC %- !< %\ !< %I $N Be $o $j $K !$;XDj$5 $l $?%] !< %H $+ $i FI$_ 9~$_ $^$9 !% (read-line [ int ] ) [ 4X?t ] PC $N %-!< %\ !< %I $+$i 1 9TJ, $NJ8;z Ns $r FI $_9~ $_ !$ J8 ;z %3!< %I $N %j%9 %H $H $7 $F JV $7 $^$9 !% 9T $N:G8e $N2~9T J8 ;z $O <N $F $i $l $^ $9 !% 1 9TFI $_9~ $s $G $$ $k 4V $K F~NO$N =* $o $j $K C# $7 $?$i !$ $= $l $^ $G$K FI$_ 9~ $s$@ J8 ;z Ns $r JV $7 $^$9 !% 26

%* %W %7 %g %s $N int $, ;XDj$5 $l !$ $= $NCM $, :stdin $H 0[ $J $k>l9g!$ $3$N 4X?t $O PC %- !< %\ !< %I $N Be $o $j $K !$;XDj$5 $l $?%] !< %H $+ $i FI$_ 9~$_ $^$9 !% (write obj [ int ] ) [ 4X?t ] obj $r PC $N %G %# %9 %W%l %$ $K I=<( $7 $^$9 !% obj $r JV $7 $^$9 !% write $O!$ %* %V %8 %’ %/ %H$r <! $N $h $& $KI= <( $7 $^ $9 !% $3 $3 $G!$ x $O !$ write $K $h $k x $N I=<( $r 0UL# $7 $^$9 !% � () , #t , #f $O $= $l $> $l \ () ", \ #t ", \ #f " $H I=<( $7 $^$9 !% � @0?t $O !$ 10 ?J $G I=<( $7 $^$9 !% � 5-9f $O !$=DK@ $J $I $N%( %9 %1!< %W $J $7 $K I=<( $7 $^$9 !% � %j%9 %H ( x 1 . . . x n ) $O !$ \ ( x 1 . . . x n ) " $H I=<( $7 $^$9 !% %I %C %H %j %9 %H ( x 1 . . . x n � 1 . x n ) $O !$ \ ( x 1 . . . x n � 1 . x n ) " $H I= <( $7 $^$9 !% $$ $: $l $N >l9g $b !$ O" B3 $9$kFs $D $N x $N 4V$* $h $S x $H %I %C %H ‘ . ’ $N 4V $K$O 6uGr $r =PNO $7 $^$9 !% � 4X?t $O !$ \ #<function name > " $^$? $O \ #<function> " $H I= <( $7 $^$9 !% $3$3 $G !$ name $O 4X?t $N L>A0 $G $9 !% %* %W %7 %g %s $N int $, ;X Dj$5 $l !$ $=$N CM $, :stdout $H 0[$J $k >l9g !$ $3 $N 4X?t $O PC %G %# %9 %W %l %$ $N Be $o $j $K !$;XDj$5 $l $?%] !< %H $X =q$- =P $7 $^$9 !% (write-char int 1 [ int ] 2 ) [ 4X?t ] int 1 $rJ8 ;z %3 !< %I $H$9 $k J8 ;z $rI= <( $7 $^ $9 !% int 1 $rJV $7 $^ $9 !% Nc $( $P !$ (write-char #\a) $O \ a " $H I=<( $7 !$ (write #\a) $O \ 97 " $H I=<( $7 $^$9 !% %* %W %7 %g %s $N int 2 $, ;XDj$5 $l !$ $= $N CM $, :stdout $H 0[ $J$k >l9g!$ $3 $N 4X?t $O PC %G %# %9 %W %l %$ $N Be $o $j $K !$;XDj$5 $l $?%] !< %H $X =q$- =P $7 $^$9 !% (write-string list [ int ] ) [ 4X?t ] list $r J8;zNs $H$_ $J $7 $F I=<( $7 $^$9 !% list $N MWAG $O $9 $Y $F@0?t $G$J $1 $l $P $J$j$^ $; $s !% $3 $l$i$NMWAG $, !$ =g $K J8;z $H $7 $F I= <( $5 $l $^ $9 !% $3 $N 4X?t $O !$ list $r CM $H $7 $F JV $7 $^$9 !% Nc $( $P !$ 27

(write-string "abc") $O \ abc " $H I=<( $7 !$ (write "abc") $O \ (97 98 99) " $H I=<( $7 $^$9 !% %* %W %7 %g %s $N int $, ;X Dj$5 $l !$ $=$N CM $, :stdout $H 0[$J $k >l9g !$ $3 $N 4X?t $O PC %G %# %9 %W %l %$ $N Be $o $j $K !$;XDj$5 $l $?%] !< %H $X =q$- =P $7 $^$9 !% 12 R CX $N @)8f 12.1 %5 %& %s %I (play list ) [ 4X?t ] list $G I=8= $5 $l $? 6J $r 1iAU $7 $^$9 !% list $N 3FMWAG $O !$ 2; $N9b $5 $H D9$5 $N AH ( pitch . length ) $G $9 !% $3$3 $G pitch $O !$ 0 !J F~ NO ;~ Dj ?t :La0 $*$h $S :A0 $N CM !K 0J >e 96 !J :La8 $*$h $S :A8 $N CM !K 0J 2< $N@0?t $G$" $k $+ !$ $"$k $$ $O @0?t 97 !J F~NO ;~ Dj ?t :pause $N CM !K $G $J $1 $l $P $J$j$^ $; $s !% length $O 2; $N D9 $5 $r I=$9@5 $N@0?t $G $9 !% R CX $O !$ list $N MWAG $, ;XDj$9$k2; $r !$:8 $+$i 1& $X =g $K LD $i $7 $^$9 !% $3$N4X ?t $O !$ 6J $N1i AU $, ;O $^ $k $H !$ $= $N=* N; $rBT $? $: $KD>$A $K %j %? !< %s $7 $^$9 !%La $jCM $O DL>o $O () $G $9 !% $7 $+ $7 !$ list $, D9$9 $. $F A4It $r 1iAU $G $-$J $$ >l 9g $O !$1iAU $G $-$J $$ It J, $r list $N It J, %j %9 %H $H $7 $F JV $7 $^$9 !% R CX $, 6J $r 1iAU $7 $F$$$k4V $K$3$N 4X?t $, 8F $S =P $5 $l $k $H !$ 1i AUCf $N 6J $r CfCG $7 !$?7 $7 $$ 6J $N 1iAU $r ;O $a$^$9 !% (playing?) [ 4X?t ] R CX $, 6J $N1i AU Cf $G $" $l $P #t $r !$ $= $& $G $J $1 $l $P #f $rJV $7 $^ $9 !% $3 $N 4X?t $O !$ R CX $, D>A0 $N6J $N1iAU $r =*N; $7 $? $+ $I $& $+$r H=Dj $9$k $? $a $K ;HMQ $7 $^$9 !% :La0 , :La#0 , . . ., :So#8 , :La8 [ F~NO;~Dj?t ] $3 $l$i$N F~NO ;~ Dj ?t $O !$ 4X ?t play $K <u $1 EO$92; $N9b $5 $r ;XDj $9$k $? $a $K ;HMQ $7 $^$9 !% $= $l $>$l $N Dj?tL> $O !$<! $N 7A $G $9 !% : b asic-note [ # ] o ctave 28

:La0 :La#0 :Si0 :Do1 :Do#1 :Re1 :Re#1 :Mi1 :Fa1 :Fa#1 :So1 :So#1 :La1 :La#1 :Si1 :Do2 :Do#2 :Re2 :Re#2 :Mi2 :Fa2 :Fa#2 :So2 :So#2 :La2 :La#2 :Si2 :Do3 :Do#3 :Re3 :Re#3 :Mi3 :Fa3 :Fa#3 :So3 :So#3 :La3 :La#3 :Si3 :Do4 :Do#4 :Re4 :Re#4 :Mi4 :Fa4 :Fa#4 :So4 :So#4 :La4 :La#4 :Si4 :Do5 :Do#5 :Re5 :Re#5 :Mi5 :Fa5 :Fa#5 :So5 :So#5 :La5 :La#5 :Si5 :Do6 :Do#6 :Re6 :Re#6 :Mi6 :Fa6 :Fa#6 :So6 :So#6 :La6 :La#6 :Si6 :Do7 :Do#7 :Re7 :Re#7 :Mi7 :Fa7 :Fa#7 :So7 :So#7 :La7 :La#7 :Si7 :Do8 :Do#8 :Re8 :Re#8 :Mi8 :Fa8 :Fa#8 :So8 :So#8 :La8 ?^ 2: 2; $N 9b $5 $r I=$9F~NO;~Dj?t !J 1 !K b asic-note $O Do Re Mi Fa So La Si $N$$ $: $l$+ $G !$ =g $K %I !$ %l !$ %_ !$ %U %! !$ %= !$ %i !$ %7 $rI= $7 $^ $9 !% %7 %c !< %W 5-9f $O H>2;>e $, $k $3$H$r 0UL# $7 $^$9 !% o ctave $O !$ 2? %*%/ %? !< %V L\ $G $" $k $+ $rI= $7 !$ 0 !J :G $b Dc $$ !K $+ $i 8 !J :G $b 9b $$ !K $^ $G$N?t;z $G$9 !% ?^ 2 $K !$ $3$N7A $NF~NO ;~ Dj ?t $N0lMw $r$" $2 $^$9 !% :G =i $NDj ?t :La0 $NCM $O 0 $G$"$j !$ <! $N :La0# $NCM $O 1 !$ Ey !9 $G $" $j !$:G8e $N :La8 $N CM $O 96 $G $9 !% :A0 , :Am0 , . . ., :Gm8 , :A8 [ F~NO;~Dj?t ] $3 $l$i$N F~NO ;~ Dj ?t $b!$ 4X ?t play $K <u $1 EO$92; $N9b $5 $r ;XDj $9$k $? $a $K ;HMQ $7 $^$9 !% $= $l $>$l $N Dj?tL> $O !$<! $N 7A $G $9 !% : b asic-note [ m ] o ctave b asic-note $O !$ A H C D E F G $N$$ $: $l$+$G !$ =g $K %i !$ %7 !$ %I !$ %l !$ %_ !$ %U %! !$ %= $K BP1~ $7 $^$9 !% %* %W %7 %g %s $N \ m " $O !$H>2;>e $, $k $3$H$r 0UL# $7 $^$9 !% o ctave $O !$ 2? %*%/ %? !< %V L\ $G $" $k $+ $rI= $7 !$ 0 !J :G $b Dc $$ !K $+ $i 8 !J :G $b 9b $$ !K $^ $G$N?t;z $G$9 !% ?^ 3 $K !$ $3$N7A<0 $NF~NO ;~ Dj ?t $N0lMw $r$" $2 $^ $9 !% ?^ Cf $N3F Dj ?t $NCM $O !$ ?^ 2 $NF1 $8 0L CV $K$"$k Dj ?t $HF1 $8 $G $9 !% :pause [ F~NO;~Dj?t ] 29

:A0 :Am0 :H0 :C1 :Cm1 :D1 :Dm1 :E1 :F1 :Fm1 :G1 :Gm1 :A1 :Am1 :H1 :C2 :Cm2 :D2 :Dm2 :E2 :F2 :Fm2 :G2 :Gm2 :A2 :Am2 :H2 :C3 :Cm3 :D3 :Dm3 :E3 :F3 :Fm3 :G3 :Gm3 :A3 :Am3 :H3 :C4 :Cm4 :D4 :Dm4 :E4 :F4 :Fm4 :G4 :Gm4 :A4 :Am4 :H4 :C5 :Cm5 :D5 :Dm5 :E5 :F5 :Fm5 :G5 :Gm5 :A5 :Am5 :H5 :C6 :Cm6 :D6 :Dm6 :E6 :F6 :Fm6 :G6 :Gm6 :A6 :Am6 :H6 :C7 :Cm7 :D7 :Dm7 :E7 :F7 :Fm7 :G7 :Gm7 :A7 :Am7 :H7 :C8 :Cm8 :D8 :Dm8 :E8 :F8 :Fm8 :G8 :Gm8 :A8 ?^ 3: 2; $N 9b $5 $r I=$9F~NO;~Dj?t !J 2 !K $3$N F~NO;~ Dj $O !$ 4X ?t play $K 5Y;_ !J %] !< %: !K $r;XDj $9$k $? $a $K ;HMQ $7 $^$9 !% $3$N Dj?t $N CM $O 97 $G $9 !% 12.2 %\ %? %s R CX $K$O !$ ;M $D $N %\ %? %s View , Prgm , On-O� , Run $, $D$$ $F$$$^$9 !% $= $N $& $A!$ View %\ %? %s$O C<Kv5!3d 9~ $_ !J Bh 1 >O;2>H !K $N $? $a $K ;HMQ $7 !$ Prgm %\ %? %s$O <B9TCf $N %W %m %0 %i %‘ $K ?.9f $r EA $( $k $?$a $K ;HMQ $7 $^$9 !% (pressed?) [ 4X?t ] Prgm %\ %? %s$, 2!$5 $l $? D> 8e $G$" $l $P #t $r JV $7 !$ $= $& $G$J$1$l $P #f $r JV $7 $^$9 !% Nc $( $P !$ <! $N<0 $r I>2A $9$k $H !$ Prgm %\ %? %s $, 2!$5 $l $k $^ $G BT$D $3$H $K$J $j$^$9 !% (wait-until (pressed?)) $3 $N 4X ?t$H !$ %?%C %A%; %s %5 $, 2? $+$K ?( $l $?$+ $I $& $+ $r H= Dj$9 $k$?$a $N touched? $H$r :.F1 $7 $J $$$h $& $K Cm0U $7 $^ $7 $g $& !% 12.3 LCD %G %# %9 %W%l %$ (puts list ) [ 4X?t ] list $r LCD %G %# %9 %W%l %$ $K I=<( $7 $^$9 !% list $N MWAG $O @0?t $G !$ $3 $l $i$, =g $K J8;z $H $7 $F I=<( $5 $l $^$9 !% $3$N 4X?t $NJV$9CM $O !$DL>o $O () $G $9 !% LCD $K$O !$:GBg 5 J8;z $r I= <($9 $k $3$H $, $G $- $^$9 !% $b $7 list $, D9$9 $. $l$P !$:G=i $N 5 J8 ;z $@$1$, I=<($5 $l !$ puts $O () $N Be $o $j $K !$I=<($5 $l $J$+ $C$? list $N ItJ,J8;zNs $r JV $7 $^$9 !% 30

(putc int 1 int 2 ) [ 4X?t ] LCD %G %# %9 %W%l %$ $N;X Dj $5 $l $? %+ %i%‘ $K int 1 $r J8;z $H $7 $F I=<( $7 $^ $9 !% %+ %i %‘ $O int 2 $K $h$C $F ;XDj $7 !$ $3 $l$O 0 !J 1&C< !K $+$i 4 !J :8C< !K $^ $G $N @0?t $G$J$1$l $P $J $j $^$; $s !% $3$N 4X ?t $O !$ int 1 $r CM $H $7 $F JV $7 $^$9 !% (cls) [ 4X?t ] LCD %G %#%9 %W%l %$ $N I=<( $r %/%j %" $7 $^$9 !% () $r JV $7 $^$9 !% 12.4 @V30@~DL?. $N >uBV (linked?) [ 4X?t ] R CX $, 8=:_ %U%m %s %H %( %s %I $H DL?. 2D G= $G $" $l $, #t $r JV $7 !$ $= $& $G $J $1$l $P #f $r JV $7 $^$9 !% 12.5 %P %C%F%j ;DNL (battery) [ 4X?t ] 8=:_ $N %P %C%F %j;DNL $r !$ 1/10 %\ %k %H C10L $N @0?t $H $7 $F JV $7 $^$9 !% Nc $( $P !$ %P %C %F %j;DNL $, 8.5 %\ %k %H $G $" $l $P !$ $3$N 4X?t $O 85 $r JV $7 $^ $9 !% R CX $O 6 K\ $NC1;04%EE CS $G F0:n$9$k $N $G !$ $3$N 4X?t $, JV$9:G Bg $N CM $O Ls 90 $G $9 !% 13 %G %P %$ %9 13.1 %b!< %? %b !<%? $O !$ R CX $N =PNO %] !< %H A !A C $K @\B3$9$k $3 $H $, $G $- $^$9 !% XS %W %m %0 %i%‘ $G $O !$ =P NO %]!< %H$O @0?t $G ;XDj $7 $^ $9 !% A %] !< %H$O 1 !$ B %] !< %H$O 2 !$ C %] !< %H $O 3 $G $9 !% <! $N F~NO;~Dj?t $r ;H $& $H JXMx $G $9 !% :a [ F~NO;~Dj?t ] :b [ F~NO;~Dj?t ] :c [ F~NO;~Dj?t ] $3 $l$i$NF~ NO ;~ Dj ?t $O !$ =P NO %]!< %H $r;XDj $9 $k $? $a $K ;H MQ $7 $^ $9 !% :a $O A %] !< %H !$ :b $O B %] !< %H !$ :c $O C %] !< %H $r 0U L# $7 $^$9 !%<B:] $N CM $O !$ $= $l $>$l 1 !$ 2 !$ 3 $G $9 !% 31

%b !<%?$N F0:n $O !$J}8~ $H B.EY $N AH $G 7hDj$5 $l $^$9 !%J}8~ $K$O 4 <oN‘ $"$j !$ <! $N F~NO;~Dj?t $G ;XDj $G $- $^$9 !% :off [ F~NO;~Dj?t ] :forward [ F~NO;~Dj?t ] :back [ F~NO;~Dj?t ] :brake [ F~NO;~Dj?t ] $3 $l $i $N F~ NO ;~ Dj ?t$O !$ %b !< %? $N J} 8~$r ;X Dj $9 $k $? $a $K ;H $$ $^ $9 !% :forward $O A0?J !$ :back $O 8e B‘ $G $9 !% !V A0 ?J !W $H !V 8e B‘ !W $N 0U L# $O !$ %b !< %? $, $I $N $h $& $K @\ B3$5 $l $F $$ $k $+$K 0M B8 $7 $^ $9 !% $b $7 %b !< %? $, ;W$C $? J}8~ $K ?J$^ $J$$ >l9g $O !$ %b!<%? $r 5U8~$- $K <h $jIU $1$J $* $7 $F !$ :F EY ;n $7 $F $_$F $/ $@ $5 $$ !% :off $H :brake $O $I $A $i $b Dd ;_$r 0U L# $7 $^ $9 $, !$ :brake $O %b !< %? $K %V%l !<%-$r$+ $1 $k$N$K BP $7 $F !$ :off $O %b !<%? $r%" %$ %I %k >uBV $K $7 $^$9 !% $3 $l$i $N Dj?t $N CM $O !$ 0 ( :off ) !$ 1 ( :forward ) !$ 2 ( :back ) !$ 3 ( :brake ) $G $9 !% %b!< %? $NB. EY $O !$ 0 $+$i 255 $^ $G $N@0 ?t $G$9 !% B. EY $r 0 $K $9$k $H !$ %b !< %? $NJ} 8~ $, :forward $^ $? $O :back $G $" $C $F$b !$ %b!<%? $O 2sE> $7 $^$; $s !% $^ $? !$ %b!<%? $N J}8~ $, :off $^ $? $O :brake $N $H$- $O !$ %b!< %?B. EY $,%< %m0J30 $G$"$C $F$b!$ %b!< %? $O 2sE> $7 $^ $; $s !% :max-speed [ F~NO;~Dj?t ] $3 $l$O %b !<%?$N :GBgB.EY $r I= $7 !$CM $O 255 $G $9 !% <! $N 4X?t $O !$ %b!<%?$N J}8~ $H B.EY $r JQ99$9$k $b$N $G $9 !% (motor int 1 int 2 ) [ 4X?t ] =PNO %] !< %H int 1 $K @\B3 $5 $l $?%b!<%? $NJ}8~ $r int 2 $K $7 $^$9 !% Bh 2 0z ?t $N int 2 $r CM $H $9$k$N $G !$J#?t $N%b!<%? $r @_Dj$9$k $K$O !$<! $N$h $& $J F~ $l ;R $N <0 $r ;H $& $H$h$$$G $9 !% (motor :a (motor :c :off)) %] !< %H HV9f int 1 $O !$ 1 !$ 2 !$ 3 $N$$$: $l$+ $G$J$1 $l $P $J $j$^$; $s !% (speed int 1 int 2 ) [ 4X?t ] =PNO %] !< %H int 1 $K @\B3 $5 $l $?%b!<%? $NB.EY $r int 2 $K $7 $^$9 !% Bh 2 0z ?t $N int 2 $r CM $H $9$k$N $G !$J#?t $N%b!<%? $r @_Dj$9$k $K$O !$<! $N$h $& $J F~ $l ;R $N <0 $r ;H $& $H$h$$$G $9 !% (speed :a (speed :c :max-speed)) %] !< %H HV9f int 1 $O !$ 1 !$ 2 !$ 3 $N$$$: $l$+ $G$J$1 $l $P $J $j$^$; $s !% 32

13.2 8w %; %s %5 8w %; %s %5 $O G=F0E* %; %s %5$J$N $G !$;HMQ $9$kA0 $K 3h@-2= $7 !$;HMQ $, =* $o $C $? $i IT3h@-2=$9$kI,MW $, $" $j $^$9 !% (light-on int ) [ 4X?t ] %; %s %5%] !< %H int $K @\ B3$5 $l $? 8w%; %s %5$r 3h @- 2= $7 $^ $9 !% %] !< %H HV 9f $O 1 , 2 , 3 $N$$ $: $l$+$G$9 !% 3h @- 2= $5 $l $k $H !$ 8w %; %s %5$N@V $$ LED $, E@Et $7 $^$9 !% $3$N 4X?t $O !$ int $r JV $7 $^$9 !% (light-off int ) [ 4X?t ] %; %s %5%] !< %H int $K @\ B3$5 $l $? 8w%; %s %5$r IT 3h @- 2= $7 $^ $9 !% %] !< %H HV9f $O 1 , 2 , 3 $N$$ $: $l$+$G $9 !% IT3h@-2= $5 $l $k $H !$ 8w %; %s %5$N @V $$ LED $, >C $( $^$9 !% $3$N 4X?t $O !$ int $r JV $7 $^$9 !% 8w %; %s %5 $O !$ 46CN $7 $F$$ $kL@$k $5 $r !$ 0 !J :G $b0E $$ !K $+$i 98 2 !J :G $bL@$k $$ !K $^ $G$N @0?t $H $7 $F JV $7 $^$9 !% :white [ F~NO;~Dj?t ] :black [ F~NO;~Dj?t ] F~NO ;~ Dj ?t$N :white $H :black $O !$ $= $l $> $l 8w%; %s %5 $, JV$9 CM$N :G BgCM $H :G>.CM $G $9 !% (light int ) [ 4X?t ] %; %s%5 %]!< %H int $K @\ B3 $5 $l$?8w %; %s %5 $, 46 CN $7 $F$$$k L@ $k $5 $r !$ @0 ?t $H $7 $F JV $7 $^$9 !% %] !< %H HV9f $O !$ 1 , 2 , 3 $N $$ $: $l $+$G $9 !% 13.3 3QEY %; %s %5 3QEY %; %s %5 $O G=F0E* %; %s %5 $G $9 !% ;HMQ $9$kA0 $K 3h@-2= $7 !$;HMQ $, =* $o $C $? $i IT3h@-2=$9$kI,MW $, $" $j $^$9 !% (rotation-on int ) [ 4X?t ] %; %s%5 %]!< %H int $K @\ B3 $5 $l$?3QEY %; %s%5 $r3h @- 2= $7 $^ $9 !% %]!< %H HV 9f $O !$ 1 , 2 , 3 $N $$ $: $l$+ $G$9 !% 3Q EY %; %s%5 $O !$ 3h @- 2= $5 $l$?;~E@ $N2s E> <4 $N0L CV $r !$ 0J 8e $N86 E@ $H $7 $F;H $$ $^ $9 !% $" $H $G <hF@ $5 $l $k3Q EY $N CM $O !$ $3 $N 86 E@ $+ $i $NAj BP E* $JCM $H $J $j $^ $9 !% $b$& 0l EY rotation-on $r 8F $S =P $9 $H !$ 86 E@ $, :F@_ Dj $5 $l $^$9 !% $3 $N4X ?t $O !$ int $r JV $7 $^$9 !% 2 $3$N CM $O !$ %Y!< %9 $H$J$C $F$$$k bric kOS $K $h$k$b $N $G$9 !% $I $& $7 $F 100 $d 99 $G$O$J $/ 98 $J$N $+ ITL@ $G$9 !% 33

(rotation-off int ) [ 4X?t ] %; %s %5%] !< %H int $K @\ B3$5 $l $? 3Q EY%; %s %5$r IT 3h @- 2= $7 $^ $9 !% %] !< %H HV9f $O !$ 1 , 2 , 3 $N $$ $: $l $+$G $9 !% $3$N 4X?t $O !$ int $r JV $7 $^$9 !% (rotation int ) [ 4X?t ] %; %s%5 %]!< %H int $K @\ B3 $5 $l$?3QEY %; %s %5 $N8= :_ $N3Q EY $r<hF@ $7 !$ $= $N CM $r @0?t $H $7 $F JV $7 $^$9 !% %] !< %H HV9f $O !$ 1 , 2 , 3 $N$$ $: $l$+$G $9 !% 3QEY%; %s %5$N JV$9 CM $O !$3h@- 2=$5 $l $?$H $-$K 5- 21 $7 $? 86E@ $+$i $N Aj BPE* $J CM $G !$ C10L $O 360 = 16 EY $G $9 !% CM $N@5Ii $O !$ 2sE> J}8~ $r I= $7 $^ $9 !% Nc $( $P !$ 3QEY %; %s %5 $, 3h@-2= $5 $l $F$+$i <4 $, 270 EY2sE> $9$k $H !$ $3 $N 4X ?t $O !$ 12 !J = 270 = 360 � 16 !K $^$? $O -12 $r JV $7 $^$9 !% $b $7 Id 9f $, 4| BT $7 $? $b$N$H 0[ $J $C $F $$ $k >l 9g $O !$3QEY%; %s %5$N >e 2< $r 5U $K $7 $F $/ $@ $5$$ !% 13.4 29EY %; %s %5 29EY %; %s %5 $O !$<uF0E* $J%; %s %5 $G $9 !% $7 $? $, $C $F !$29EY %; %s %5 $r 3h@-2= $7 $? $j IT3h@-2=$9$kI,MW $O$" $j $^ $; $s !% (temperature int ) [ 4X?t ] %; %s %5 %] !< %H int $K @\B3 $5 $l $? 29EY %; %s %5 $+$i 8=:_ $N 29EY $r <hF@ $7 !$ $=$NCM $r @0?t !J C10L $O @];a !K $H $7 $F JV $7 $^ $9 !% %] !< %H HV9f $O !$ 1 , 2 , 3 $N$$$: $l$+ $G $9 !% 13.5 %?%C %A%; %s %5 %?%C %A%; %s %5 $O !$<uF0E* $J%; %s %5 $G $9 !% $7 $? $, $C $F !$ %?%C %A%; %s %5 $r 3h@-2= $7 $? $j IT3h@-2=$9$kI,MW $O$" $j $^ $; $s !% (touched? int ) [ 4X?t ] %; %s %5%] !< %H int $K @\ B3$5 $l $? %?%C %A%;%s %5 $, 2? $+$K ?( $l $F $$ $l $P #t $r JV $7 !$ $= $& $G $J $1 $l $P #f $r JV $7 $^ $9 !% %]!< %H HV9f $O !$ 1 , 2 , 3 $N $$ $: $l$+$G $9 !% Nc $( $P !$ <! $N<0 $r I>2A $9$k $H !$ 1 HV $N %] !< %H$K @\B3 $5 $l $? %?%C%A%; %s %5 $, 2? $+$K ?( $l $k$^ $G BT5! $7 $^$9 !% (wait-until (touched? 1)) $3$N4X ?t $H pressed? $r:. F1 $7 $J$$ $h $& $KCm 0U $7 $^ $7 $g$& !% pressed? $O !$ Prgm %\ %? %s$, 2! $5 $l $? $+ $I $& $+$r H=Dj$9$k $b$N $G $9 !% 34

13.6 %i %s %W %i %s %W $O =P NO %] !< %H $K @\ B3 $7 !$ %b !< %? MQ$N 4X ?t motor $H speed $G @) 8f $7 $^ $9 !% %] !< %H HV9f p ort $K @\B3$5 $l $? %i %s %W $r E@Et$9$k $K$O !$ (motor p ort :forward) $^ $? $O (motor p ort :back) . $H $7 $^$9 !% >CEt $9$k $K$O !$ (motor p ort :off) $^ $? $O (motor p ort :brake) . $H $7 $^$9 !% speed 4X?t $r ;H $& $H !$ %i %s %W $N L@$k $5 $rJQ $( $k $3 $H $,$G $-$^$9 !% B.EY $r Aa $/$9$k $[ $I !$ %i %s %W $O L@$k $/E@Et $7 $^$9 !% L@$k$5 $N :G BgCM $O !$ :max-speed $G $9 !% %i %s %W $H%b !<%? $r F1 $8 =PNO %] !< %H $K @\B3$9$k $H !$ %b!<%? $, F0 $$ $F$$ $k4V $@$1 %i %s %W $O E@Et $7 !$ $= $N L@$k$5 $O !$ %b!<%? $N B.EY $r H?1G$9$k $3$H $K$J $j $^$9 !% 14 %a %b %j 4IM} XS $N %G !< %? %* %V%8 %’ %/ %H$K $O !$ %; %k $r;H $C $FI= 8= $5 $l$F$$ $k $b $N $,$"$j $^ $9 !% %;%k$O !$ R CX Fb $N RAM %a %b %j $K 3NJ] $5 $l $? %R!< %W $H 8F $P $l $k %a %b %jNN0h $K @8 @. $5 $l $^$9 !% 8D!9 $N%; %k $O !$ Fs $D $N XS %* %V %8 %’ %/ %H $r 3JG< $9$k $3 $H $,$G $- $k9= B$BN $G !$ %3 %s %9 %* %V %8 %’ %/ %H $H $h $/;w $F$$$^$9 !% <B :]!$ 1 8D $N %3 %s %9 %* %V %8 %’ %/ %H $O !$ 1 8D $N%; %k$G I=8= $5 $l $F$$ $^$9 !% $7 $+ $7 %; %k $O !$ %f!<%6Dj5A $N5-9f $d%f!< %6Dj 5A 4X ?t $H$$ $C $? !$ %3 %s %9 0J 30 $N%* %V %8 %’%/ %H $r I=8= $9 $k $? $a $K$b ;HMQ $5 $l $F $$ $^$9 !% %* %V %8 %’ %/ %H $r I=8=$9$k $?$a $K ;HMQ $5 $l $F $$ $J$$%; %k$r %U%j!<%;%k $H 8F $S $^ $9 !% :G =i!$ XS $, 5/F0 $5 $l $? $H$- $O !$ %R!< %W Cf $N$9 $Y $F$N %; %k $O%U %j !< %; %k$G$9 !% XS %7 %9 %F %‘ $O !$ %* %V %8 %’ %/ %H $r I=8=$9$k $? $a $K%;%k $, I,MW $K$J $k $H !$ %R!< %W $N Cf $+ $i I,MW $J 8D?t $N %U %j !< %; %k$r C5 $7 $@ $7 $F ;HMQ $7 $^$9 !% $3$N$h $& $K%; %k$r;H$C $F$$ $/ $H !$ $$$D $+ $O !$ $9 $Y $F$N %; %k$r;H $$@Z $C $F !$ %R!< %W $K$O%U %j !< %; %k $,$J $/ $J $C $F $7 $^$$$^$9 !% 7W;; $r B3 $1 $k$? $a $K !$ XS %7 %9 %F %‘ $O 0lEY;H$C $?%; %k$N $& $A $G !$ $b $& ;H $o $l$F$$ $J$$ $b $N $r:FMx MQ $7 $^$9 !% $3$N:FMx MQ $N=hM} $r $4 $_ =8 $a $H 8F $S $^$9 !% DL >o!$ $4 $_ =8 $a =hM} $O !$ %U %j !< %; %k $,$J $/ $J$C $? $H$- $K <+F0 E* $K 5/F0 $7 $^$9 !% $7 $+ $7 !$ %f!<%6 $, 8e=R $N 4X?t gc $r ;H$C $F 6/@)E* $K $4 $_ =8 $a $r 5/F0$9$k $3 $H $b $G $- $^$9 !% %R !< %W $K @8@. $5 $l $k %; %k$N8D?t $O !$ R CX $N %$ %s %9 %H !< %k ;~ $K 7h Dj $7 $^ $9 !% $b $7 <+F0E* $K $4 $_ =8 $a$r 9T$C $? 8e $G ==J, $J%U %j !< %; %k $, 3NJ] $G$-$J$C $? $i !$ XS $O 7W;; $r B39T $G$-$^ $; $s !% $= $N>l9g !$ XS $O \ heap full " $H$$ $& %(%i !< %a %C %;!< %8 $r I=<( $7 $F 8=:_ $N 7W;; $r Cf;_ $7 $^$9 !% 7W;; $, Cf;_ $5 $l $? 8e $G$b !$ XS %7 %9 %F%‘ $H $N BPOC $r B3 $1$i $l $k2DG= @- $, $"$j$^$9 !% $= $l$O !$ 7W ;; Cf ;_ $K $h$C $F %; %k$N$$$/ $D $+$, %U %j !< $K$J $k $3$H $, $" $k $+$i$G $9 !% 35

(gc) [ 4X?t ] $4 $_ =8$a$r 5/ F0 $7 $^$9 !% $4 $_ =8$a $, =*$o $k$H !$ $=$N ;~ E@$N %U %j!<%; %k $N 8D?t $r JV $7 $^$9 !% <U<- XS $N 3+H/ $O !$ >p Js =h M}?6 6= ;v 6H 6( 2q !J IP A !K $NL$F’ %W %m %8%’%/ %H $H $7 $F <B;\ $5 $l $^ $7 $? !% L$ F’ PM !J%W %m %8%’%/ %H %^ %M %8%c!< !K $N 6a;3 N4 @h@8 $+ $i $O M-1W $J =u 8@ $r $$$?$@ $- $^ $7 $? !% F ranz <R$N Sheng-Ch uan W u Gn ;N $K$O !$K\%^%K %e%"%k $N 1Q8l HG Ap 9F $K L\ $r DL $7 $F$$ $? $@$- !$ 2~ A1 $N $? $a $NM-1W $J %3 %a %s %H $r$$ $? $@ $-$^ $7 $? !% $3 $l$i $N J} !9 $K ?4$h$j46<U $N 0U $r EA $($? $$$H ;W$$$^$9 !% 36

:w 0z ’ 18 () 6 * 23 + 23 - 23 / 23 :A0 29 :A8 29 :Am0 29 :Gm8 29 :La0 28 :La8 28 :La#0 28 :So#8 28 :a 31 :b 31 :back 32 :black 33 :brake 32 :c 31 :forward 32 :max-speed 32 :most-negative-integer 5 :most-positive-integer 5 :off 32 :stderr 26 :stdin 26 :stdout 26 :white 33 < 22 <= 22 = 22 > 22 >= 23 #f 5 #t 5 #\newline 8 #\page 8 #\return 8 #\space 8 #\tab 8 and 17 append 25 apply 20 assoc 25 battery 31 begin 20 boolean? 16 bye 16 car 24 catch 20 cdr 24 cls 31 cons 24 define 14 eq? 17 fork 15 function? 16 gc 36 if 20 integer? 16 lambda 7, 13, 14, 18 last-value 15 length 25 let 18 let* 19 letrec 19 light 33 light-off 33 light-on 33 linked? 31 list 25 37 list* 25 list-ref 25 load 15 logand 24 logior 24 logshl 24 logshr 24 logxor 24 member 25 motor 32 not 17 null? 16 or 17 pair? 16 play 28 playing? 28 pressed? 30 putc 31 puts 30 quote 18 random 24 read 26 read-char 26 read-line 26 remainder 23 reset-time 21 reverse 26 rotation 34 rotation-off 34 rotation-on 33 set! 18 set-car! 24 set-cdr! 25 sleep 21 speed 32 symbol? 16 temperature 34 throw 21 time 21 touched? 34 trace 15 trace-call 20 untrace 15 wait-until 21 with-watcher 22 write 27 write-char 27 write-string 27 38

XS 4X?t0lMw XS $N $9$Y$F$N 4X?t $H F~NO;~ Dj?t $N 0l Mw $G $9 !% 4X ?t $K $D $$ $F $O !$<!$N I= 5- $r ;H$C $F 0z?t>pJs $r 5-:\ $7 $^$9 !% X *: 0 8D0J>e $N X X + : 1 8D0J>e $N X f X 1 j� � �j X n g : X 1 !A X n $N $$ $: $l$+ [ X ] : >JN,2DG= $J X FC <l 7A <0$H :G >e 0L 7A <0$N L> A0 $K$O 2< @~ $r$D $1$^ $9 !% ‘ y ’ $O !$ 4X ?t $, %$ %s %9 %H !< %k ;~%* %W %7 %g %s$G $" $k $3$H I= $7 $^$9 !% Lisp $K 6&DL $N 4X?t � :G>e0L7A<0 (define sym form ) (define ( sym sym * [. sym ]) form * ) (load string ) (trace sym ) (untrace sym ) (bye ) � 4pK\E* $J FC<l7A<0 (quote obj ) (set! sym form ) (lambda ( sym * [. sym ]) form * ) � @)8f (begin form * ) (apply fun obj * list ) (trace-call sym fun list ) (if form form [ form ]) (catch form form * ) (throw obj obj ) � >r7o (and form * ) (or form * ) (not obj ) � B+G{ (let [ sym ] (( sym form ) * ) form * ) (let* (( sym form ) * ) form * ) (letrec (( sym form ) * ) form * ) � 7?=R8l (boolean? obj ) (integer? obj ) (null? obj ) (pair? obj ) (symbol? obj ) (function? obj ) � Hf3S (eq? obj obj ) (< int + ) (> int + ) (= int + ) (>= int + ) (<= int + ) � ;;=Q1i;; (+ int * ) (- int int * ) (* int * ) (/ int int ) (remainder int int ) (logand int int ) (logior int int ) (logxor int int ) (logshl int int ) (logshr int int ) (random int ) � %j%9 %H =hM} (car c ons ) (cdr c ons ) (cons obj obj )

(set-car! c ons obj ) (set-cdr! c ons obj ) (list obj * ) (list* obj * obj ) y (list-ref list int ) y (append list * obj ) y (assoc obj a-list ) y (member obj list ) y (length list ) y (reverse list ) y � F~=PNO (read [ int ]) (read-char [ int ]) (read-line [ int ]) (write obj [ int ]) (write-char char [ int ]) (write-string string [ int ]) � $4 $_ =8 $a (gc) XS 8GM- $N 4X?t � :G>e0L7A<0 (last-value ) (fork sym sym string + ) ; Lin ux HG$N$_ � @)8f (sleep int ) ; C10L $O 1/10 IC (wait-until form ) (with-watcher (( form form * ) * ) form * ) � %7 %9 %F %‘ %/ %m%C %/ (time) ; CM $O 1/10 ICC10L (reset-time) � @V30@~DL?. $N%F %9 %H (linked?) � 8w %; %s %5 (light-on f 1 j 2 j 3 g ) (light-off f 1 j 2 j 3 g ) (light f 1 j 2 j 3 g ) ; CM $O 0( :black ) !A 98( :white ) � 3QEY %; %s %5 (rotation-on f 1 j 2 j 3 g ) (rotation-off f 1 j 2 j 3 g ) (rotation f 1 j 2 j 3 g ) ; C10L $O 360/16 EY � 29EY %; %s %5 (temperature f 1 j 2 j 3 g ) ; C10L $O @];a � %?%C%A%; %s %5 (touched? f 1 j 2 j 3 g ) � %b !<%? (motor f :a j :b j :c g f :off j :forward j :back j :brake g ) (speed f :a j :b j :c g sp e e d ) ; 0 � sp e e d � 255 ( :max-speed ) � %5%& %s %I (play (( pitch . length ) * )) ; pitc h $K $D$$$F $O 2<5-;2>H (playing?) � Prgm %\ %? %s (pressed?) � LCD %G %# %9 %W%l %$ (puts string ) (putc char c olumn ) ; 0 � c olumn � 4 ( :8C< ) (cls) � EECS;DNL (battery) ; C10L $O 1/10 %\ %k %H

$=$N B> $N F~NO;~Dj?t � I8=‘ %] !< %H :stdin , :stdout , :stderr � 2; $N 9b$5 !J pitc h !K :A0 , :Am0 , :H0 , :C1 , :Cm1 , :D1 , :Dm1 , :E1 , :F1 , :Fm1 , :G1 , :Gm1 , :A1 , . . ., :A8 :La0 , :La#0 , :Si0 , :Do1 , :Do#1 , :Re1 , :Re#1 , :Mi1 , :Fa1 , :Fa#1 , :So1 , :So#1 , :La1 , . . ., :La8 :pause � @0?t :most-positive-integer :most-negative-integer