I-Scheme In terpreter User Man uarl L\<! 1 Introduction 2 2 Start up of In terpreter 2 3 Command Lo op 2 4 Data T yp e 3 5 Ev aluator 3 6 Lexical Con v en tion 3 7 Sp ecial Atoms 4 8 Summary of F unctions 4 8.1 Ev aluation functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 4 8.2 Symbol functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 8.3 Propaty list functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 8.4 List functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 8.5 Destructive list functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 9 8.6 Predicate functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 9 8.7 Control functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 10 8.8 Prog formats : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 8.9 Debug functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 8.10 Arithmetic functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 8.10.1 Bit manipulation functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 12 8.11 Relational functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 13 8.12 String functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 13 8.13 I/O functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 14 8.14 File I/O functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 15 8.15 System functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 16 8.16 Unix functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 17 8.17 Graphics functions : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 17 A F unction Name List 19 1

1 Introduction I-Sc heme Interpreter $O <j 7Z $K 4X ?t 7? %W %m %0 %i %_ %s %0 8@ 8l $N <B 83 $r 9T $J $( $k $h $& $K :n @. $7 $? $b $N $G $" $k!%4pK\E*$K$O!$ Ab elson, Sussman, \ Structur e and Interpr etation of Computer Pr o gr ams ", MIT Press. $N%W%m %0%i %‘$, <B9T$G $-$k $3$H $rL\ ;X$7 $F%W %m%0 %i%_ %s%0 8@8l Scheme $r 4pK\ $K$7 $F@_ 7W$5 $l$F $$$k!% C" $7!$%W%j%_%F%#%V $NL>A0$O Common Lisp $K=‘ 5r$7$F$$$k!% $^$?!$ Scheme $N;EMM$r 40A4$KK~$? $7$F$$$k $o$1$G$O$J$$!%<g$JLdBjE@$O<!$N$H$*$j$G$"$k!% 1. let, let � , and, or $J$I!$4v$D$+$N4X?t$G!$KvHx:F5"@- (T ail Recursion) $,%5%]!<%H$5$l$F$$$J$$!% 2. %3%s%F%#%K%e%(!<%7%g%s$,%$%s%W%j%a%s%H$5$l$F$$$J$$ 3. force, delay $,%$ %s%W %j%a %s%H $5$l $F$$ $J$$!% $?$@ $7!$%^ %/%m Dj5A 5!G= $rMQ $$$F<B 8=$9 $k$3 $H$, 2DG= $G$"$k!%%^%/%m$K$h$k force, delay $N$b$C$H$b4JC1$JDj5A$O<!$N$h$&$J$b$N$G$"$k!% (defmacro (delay s) ‘(lambda () ,s)) (defmacro (force s) ‘(,s)) 4. G[Ns$,%$%s%W%j%a%s%H$5$l$F$$$J$$!% %$%s%W %j%a%s %H$K $"$?$C$F $O Will o’Lisp 1 $r!$ 4D6- 9=@.K! $d%(%P %j%e%(!< %?$r=q $-49 $($k$J $IA4LL E* $K2~B$$7$FMxMQ$7$?!% 2 Start up of Interpreter I-Sc heme $O5/ F0 $9 $k $H:G =i $K %+ %l%s %H %G%# %l%/ %H %j $+ $i \scheme.cnf " $rC5 $7!$ 8+ $D $+$l $P $= $N FbMF $K=>$C$F interpreter $N%a%b%j!<6u4V$NBg$-$5$r7hDj$9$k!% \sc heme.cnf " $N0lNc$r<($9!% CELLSIZ = #x3000 ATOMSIZ = #x1000 STRSIZ = #x1000 NUMSIZ = #x1000 STACKSIZ = #x1000 BIGSIZ = #x1000 LINESIZ = 256 >e$N ;XDj $G $O$= $l $>$l!$ cell NN 0h!$ atom NN0h!$ string NN 0h!$ num ber NN0h!$ stack NN 0h!$ bignum NN 0h$NBg$-$5!$5Z$S I-sc heme $,%U%!%$%k$dI8=‘F~NO$+$i$NF~NO$r0lC6Cy$($k%P%C%U%!$NBg$-$5$r;XDj$7$F$$ $k!% #x $O8e$K B3$/?t ;z$, 16 ?J?t $G$"$k;v $r<($7 $F$$$k!% ;XDj$,$J $1$l$P 10 ?J?t$H$7 $F07$o $l$k!%NN0h $NBg$-$5$N8BEY$O I-Sc heme $,F0:n$7$F$$$k7W;;5!$N C 8@8l$, unsigne d int $GI=8=$G$-$k?t;z$N>e8B$G$" $k!% $3$i$N;XDj$,>JN,$5$l$?>l9g$O%G%U%)%k%H$NCM$,$=$l$>$l$NNN0h$NBg$-$5$H$7$FMQ$$$i$l$k!% %a%b %j!< 6u 4V $N Bg $- $5$, 7h Dj $5 $l =i 4| 2=$, 9T $o $l $? 8e!$ I-Scheme $O %+ %l %s%H %G%# %l %/ %H %j $+ $i \ini- tial.sc h" $rFI$_9~$_!$I>2A$9$k!% 3 Command Lo op I-Sc heme $O5/ F0$9$k $H:G =i$K %i%$ %V%i %j!<!&%m!< %I%Q %9$+ $i ‘Minitial.sch" $r8! :w$7 $F%m!< %I$7 $h$& $H$9$k!%$=$l$+$i I-Scheme $O%W%m%s%W%H \%" $r2hLL$KI=<($9$k!%$3$l$O I-Scheme $, S <0$,%?%$%W$5$l $k$N$rBT$C$F$$$k$3$H$r<($7$F$$$k!% 40A4 $J S <0 $, F~ NO $5 $l $k $H I-Sc heme $O$= $N <0 $r I> 2A $7 $h$& $H $9 $k!% $b $7 <0 $N I>2A $, @. 8y $7 $? $i I- Sc heme $OI>2A7k2L$r%W%j%s%H$7!$JL$N<0$,%?%$%W$5$l$k$N$rBT$D$?$a$K%W%m%s%W%H$rI=<($9$k!% 1 ASCI I disk album No.15 2

4 Data T yp e I-Sc heme $G$O%W%m%0%i%^$,MxMQ$G$-$k$$$/$D$+$N0[$J$C$?%G!<%?%?%$%W$,$"$k!% � %j%9%H (list) G$0U$N%G!<%?%?%$%W$r;R$K;}$D 2 J,LZ � %7%s%\%k (symbol) %"%H%‘ (atom) $H$b8F$P$l$k!%FbIt2= (intern) $5$l$F$$$k � J8;zNs (string) FbIt2=$5$l$F$$$J$$%"%H%‘$N0u;zL> � @0?t (integer) I-Scheme F0:n$7$F$$$k7W;;5!$N C 8@8l$N long int $GI=8=$5$l$k?t � B?G\D9@:EY@0?t (Big n um ber) � <B?t ( oat) I-Sc heme $,F0:n$7$F$$$k7W;;5!$N C 8@8l$N double $GI=8=$5$l$k?t 5 Ev aluator %(%P%j%e%(!<%?$O S <0 $r<oN‘$K1~$8$F=hM}$7!$?7$?$J S <0$r:n$j=P$9!%$3$l$r S <0$NI>2A (ev al) $H$$ $&!%$=$NI>2A$N%W%m%;%9$O S <0$N<oN‘$K1~$8$F<!$NMM$K$J$k!% � @0?t!$B?G\D9@:EY@0?t!$<B?t!$J8;zNs$OI>2A$9$k$H<+J,<+?H$r$+$($9!% � %7%s%\%k$O8=:_$NB+G{$GBP1~IU$1$i$l$F$$$kCM$r$+$($9!% � %j%9%H$O$^$:%j%9%H$N:G=i$NMWAG$rD4$Y$k!% { $b$7:G=i$NMWAG$, lambda $^$?$O nlambda $G$"$l$P 4X?tJDJq (car $, lambda <0$G cdr $,4D6- %j%9%H$G$"$k%j%9%H ) $r:n$j!$ procedure $r4X?tJDJq$K cons $7$?$b$N$rCM$H$7$F$+$($9!% { $=$&$G$J$1$l$P%j%9%H$N:G=i$NMWAG$rI>2A$9$k!% � $b$7I>2A$7$?CM$,0z$-?t$rI>2A$9$k4X?t$G$"$l$P%j%9%H$N;D$j$NMWAG$,I>2A$5$l$k!% � $=$&$G$J$1$l$P%j%9%H$N;D$j$NMWAG$r ( I>2A$;$:$K ) 0z$-?t$H$9$k!% � apply $,$h$P$l$k!% 6 Lexical Con v en tion I-Sc heme %W%m%0%i%‘$rF~NO$9$k:]$O!$<!$N=q<0$K=>$&I,MW$,$"$k!% � %3%a%s%H$O%;%_%3%m%s \;" $G;O$^$j!$9TKv$^$GB3$/!% � %7%s%\%kL>$O<!$N%-%c%i%/%?0J30$NG$0U$N6uGr$G$J$$Ns$G9=@.$5$l$k!% ( ) ’ ‘ , " ; � @0 ?t $O ?t ;z $N Ns $+ $i 9= @. $5 $l!$ @h F, $K + $^ $? $O � $, $D $/ $3 $H $, $" $k!% @0 ?t $N <h $j $& $k HO 0O $O I- Scheme $,Av$C$F$$$k7W;;5!>e$N C 8@8l$N long 7?$K$h$C$FI=8=$G$-$kHO0O$G$"$k!% � B?G\D9@:EY @0?t$O?t;z$NNs$+$i9=@.$5$l!$@hF,$K + $^$? $O � $,$D$/$3$H$,$"$k!% C 8@8l$N long 7? $N@:EY$r1[$($k@0?t$O<+F0E*$KB?G\D9@:EY@0?t$H$7$F07$o$l$k!% � <B?t $O?t;z$NNs$+ $i9=@.$5$l!$@hF, $K + $^$?$O � $,$D$/$3$H $,$"$j!$>.?tE@$, 4V$KF~$k!%<B?t $N<h $j$&$kHO0O$O I-Scheme $,Av$C$F$$$k7W;;5!>e$N C 8@8l$N double 7?$,I=8=$G$-$kHO0O$G$"$k!% � J8;zNs$O %@%V%k%/%)!<%H " $G0O$^$l$? J8;z$NNs$G$"$k!%%/%)!<%H$5$l$?J8 ;zNs$NCf$G$O0u;z$G$-$J$$ J8;z$,4^$^$l$k$3$H$,5v$5$l$k!% nn $OJ8;z ’ n ’ $r0UL#$9$k | #2$D$N ’ | ’ $G0O$^$l$?FC<lJ8;z$O1Q;z$H$7$F$N07$$$r<u$1$k!% 3

� <!$N%j!<%I%^%/%m$,MQ0U$5$l$F$$$k!% ’ < expr > == (quote < expr > ) #x < hex > == 16 ?J?t # n < char > == J8;z$N%"%9%-!<%3!<%I #: < symb ol > == %*%V%j%9%H (oblist) $KEPO?$5$l$J$$%"%H%‘ ‘ < expr > == (backquote < expr > ) , < expr > == (comma < expr > ) ,@ < expr > == (comma-at < expr > ) 7 Sp ecial Atoms i-sc heme $G$O%7%9%F%‘$,4{$KDj5A$7$F$$$k%7%s%\%k%"%H%‘$,$"$j!$$=$l$i$OM=Ls8l$H$7$F07$o$l!$%H%C %W%l %Y %k $G :FDj 5A $9 $k $3 $H $O$G $- $J $$!% $= $l $O!$%7 %9 %F %‘ $K $h$C $FDs 6! $5 $l $k 4X ?t$r <( $9 %7 %s %\ %k%" %H %‘ $H!$$= $N B> $N %"%H %‘ $G $" $k!% 4X ?t$r <( $9 %" %H %‘ $O<! >O $G @b L@ $5 $l$k $N $G!$ $3 $3 $G $O$= $N B> $N %" %H %‘$K IU $$ $F@bL@$9$k!% t >r7oH=Dj!$ cond @a$J$I$G$N??$NCM$r<($9 nil 6u$N%j%9%H () $G$"$j!$>r7oH=Dj$G$N56$b<($9 EOF %U%!%$%k$N=*N;$r<($9 $c1, $c2, $c3 $3$l$^$G$KF~NO$7$?<0$r?7$7$$=g$K5-21$7$F$$$k%"%H%‘ $d1, $d2, $d3 $3$l$^$G$N7W;;7k2L$r?7$7$$=g$K5-21$7$F$$$k%"%H%‘ % I8=‘$N%W%m%s%W%H pro cedure 4X?tJDJq$r<($9$?$a$KFbIt$G;H$o$l$k%"%H%‘ 8 Summary of F unctions 0J2< $N 4X ?t $N @b L@ $G $O (function-name < ar g1 > [ ar g2 ]) $N 7A $G 4X ?t $r <( $7 $F $$ $k!% $3 $3 $G function- name $,4X?tL>!$ < > $G0O $^$l$?0z?t ar g1 $O>JN,$G $-$J$$0z?t!$ [ ] $G0O$^$l$? ar g2 $O>JN,2DG=$J0z?t $r<($7$F$$$k!%$^$?!$0z?tEy$N7+$jJV$7$r \ � � � " $K$h$C$F<($9$3$H$K$9$k!% 8.1 Ev aluation functions (ev al < expr > [ env ]) <0$rI>2A$9$k expr I>2A$5$l$k%/%*!<%H$5$l$?<0 env expr $rI>2A$9$k4D6- La$jCM <0$rI>2A$7$?7k2L (apply < fun > < ar gs > [ env ]) 0z$-?t$N%j%9%H$K4X?t$rE,MQ$9$k fun %/%*!<%H$5$l$?!$E,MQ$9$Y$-4X?t ( $^$?$O4X?t%7%s%\%k ) ar gs 0z$-?t%j%9%H env 0z?t$rI>2A$9$k4D6- La$jCM 4X?t$r0z$-?t$KE,MQ$7$?7k2L 4

8.2 Symbol functions (set < sym > < expr > ) %7%s%\%k$NCM$r%;%C%H$9$k sym CM$r%;%C%H$9$k%7%s%\%k expr ?7$7$$CM La$jCM %;%C%H$5$l$?CM (setq [ < sym > < expr > ] � � � ) %7%s%\%k$NCM$r%;%C%H$9$k sym CM$r%;%C%H$9$k ( 0zMQ$5$l$? ) %7%s%\%k expr ?7$7$$CM La$jCM %;%C%H$5$l$?CM (psetq [ < sym > < expr > ] � � � ) setq $HF1MM$K expr $NCM$r sym $K%;%C%H$9$k$,!$$=$NA‘:n$K@hN)$C$F$9$Y$F$N expr $NCM$,I>2A $5$l$k!% (lambda ( < far gs > ) < expr > � � � ) 4X?tJDJq$rJV$9 (nlambda ( < far gs > ) < fexpr > � � � ) fexpr 7?$N4X?tJDJq$rJV$9 far gs ( %/%)!<%H$5$l$? ) 2>0z$-?t$N%j%9%H expr 4X?t$NK\BN$r9=@.$9$k<0 La$jCM 4X?tJDJq (de�ne < sym > < expr > ) JQ?t$rDj5A$9$k sym Dj5A$5$l$k ( %/%)!<%H$5$l$? ) %7%s%\%k expr I>2A$5$l$k<0 La$jCM Dj5A$5$l$?%7%s%\%k (de�ne ( < sym > [ far gs ] � � � [. < r ar g > ]) < expr > � � � ) 4X?t$rDj5A$9$k sym Dj5A$5$l$k ( %/%)!<%H$5$l$? ) %7%s%\%k far g ( %/%)!<%H$5$l$? ) 2>0z$-?t!% r ar g ( %/%)!<%H$5$l$? ) 2>0z$-?t!% far g $HBP1~IU$1$?;D$j$N0z?t$N%j%9%H$H0lCW$9$k!% expr 4X?t ( %^%/%m ) $NK\BN$r9=@.$9$k<0 La$jCM 4X?t$N%7%s%\%k (df ( < sym > [ far g ] � � � ) < fexpr > � � � ) fexpr 7?$N4X?t$rDj5A$9$k (defmacro ( < sym > [ far g ] � � � ) < expr > � � � ) %^%/%m$rDj5A$9$k sym Dj5A$5$l$k ( %/%)!<%H$5$l$? ) %7%s%\%k far g ( %/%)!<%H$5$l$? ) 2>0z$-?t expr 4X?t ( %^%/%m ) $NK\BN$r9=@.$9$k<0 La$jCM 4X?t ( %^%/%m ) $N%7%s%\%k (getd < atm > ) %7%s%\%k%"%H%‘ atm $+$i4X?tDj5A$r$H$j$@$9 (getdef < atm > ) %7%s%\%k%"%H%‘ atm $+$i!$4X?t read $GFI$_9~$a$k7A$G4X?tDj5A$r$H$j$@$9 5

La$jCM 4X?tDj5A (gensym) 0u;zL> g000, g001, � � � $N%*%V%j%9%H$KEPO?$5$l$F$$$J$$%7%s%\%k$r@8@.$9$k La$jCM ?7$7$$%7%s%\%k (intern < atm1 > � � � ) %*%V%j%9%H$KEPO?$5$l$F$$$J$$%7%s%\%k%"%H%‘ atm1 � � � $r%*%V%j%9%H$KEPO? $9$k La$jCM %7%s%\%k%"%H%‘ (oblist) %*%V%j%9%H$N%3%T!<$r:n$C$F$+$($9 La$jCM %*%V%j%9%H$N%3%T!< (user) %f!<%6!<$,Dj5A$7$?4X?t!$%^%/%m$NL>A0$rJV$9 (remob < atm1 > � � � ) %*%V%j%9%H$KEPO?$5$l$F$$$k%"%H%‘ atm1 � � � $r%*%V%j%9%H$+$i:o=|$9$k 8.3 Propaty list functions (get < sym > < pr op > ) B0@-CM$rF@$k sym %7%s%\%k pr op B0@-L>$N%7%s%\%k La$jCM BP1~$9$kB0@-$,$"$l$PB0@-CM$r!$L5$1$l$P nil $rJV$9 (putprop [ < sym > < pr op > < val > ] � � � ) B0@-%j%9%H$KB0@-$rEPO?$9$k!% sym %7%s%\%k pr op B0@-L>$N%7%s%\%k val B0@-CM La$jCM EPO?$5$l$?B0@-CM (remprop < sym > < pr op > ) B0@-$r<h$j=|$/ sym %7%s%\%k pr op B0@-L>$N%7%s%\%k La$jCM nil 8.4 List functions (car < expr > ) %j%9%H$N@hF,$NMWAG$r$+$($9 expr %j%9%H La$jCM %j%9%H$N@hF,$NMWAG (cdr < expr > ) %j%9%H$+$i@hF,$NMWAG$r=|$$$?%j%9%H$r$+$($9 expr %j%9%H La$jCM %j%9%H$+$i@hF,$NMWAG$r=|$$$?;D$j$N%j%9%H$r$+$($9 (cxxr < expr > ) $9$Y$F$N cxxr $NAH$_9g$o$; (cxxxr < expr > ) $9$Y$F$N cxxxr $NAH$_9g$o$; 6

(cxxxxr < expr > ) $9$Y$F$N cxxxxr $NAH$_9g$o$; (�rst < expr > ) %j%9%H$N:G=i$NMWAG$rJV$9 (second < expr > ) %j%9%H$N 2 HVL\$NMWAG$rJV$9 (third < expr > ) %j%9%H$N 3 HVL\$NMWAG$rJV$9 (fourth < expr > ) %j%9%H$N 4 HVL\$NMWAG$rJV$9 (nth < num > < list > ) %j%9%H$N num HVL\$NMWAG$rJV$9!%%j%9%H$N@hF,$NMWAG$r 1 $H$9$k (nthcdr < num > < list > ) %j%9%H$N num HVL\$N cdr $rJV$9!%%j%9%HA4BN$O 1 $H$9$k (tailn < num > < expr > ) nthcdr $NJLL> (last < expr > ) %j%9%H$N:G8e$NMWAG$rJV$9 (cons < expr1 > < expr2 > ) expr1 $H expr2 $r7k9g$7$??7$7$$%j%9%H$r9=@.$9$k expr1 ?7$7$$%j%9%H$N@hF,$NMWAG expr2 ?7$7$$%j%9%H$N;D$j$NMWAG La$jCM ?7$7$$%j%9%H (list < expr > � � � ) 0z$-?t$N%j%9%H$r:n@.$9$k expr %j%9%H$K7k9g$5$l$k<0 La$jCM ?7$7$$%j%9%H (app end < expr > � � � ) %j%9%H$rO"@\$9$k expr O"@\$9$k%j%9%H La$jCM ?7$7$$%j%9%H (reverse < expr > ) %j%9%H$r5UE>$9$k expr 5UE>$9$k%j%9%H La$jCM 5UE>$5$l$??7$7$$%j%9%H (member < expr > < list > ) %j%9%H$+$i<0$r8+$D$1$k expr 8+$D$1$?$$<0 list C5:w$9$k%j%9%H La$jCM 8+$D$+$C$?>l9g expr $r@hF,$H$9$k list $NItJ,%j%9%H 8+$D$+$i$J$$>l9g nil (asso c < expr > < alist > ) O"A[%j%9%HCf$K<0$r8+$D$1$k expr 8+$D$1$?$$<0 alist O"A[%j%9%H La$jCM O"A[%j%9%H$NBP1~$9$k%(%s%H%j!<$^$?$O nil (asso c1 < expr > < alist > ) O"A[%j%9%HCf$K equal $rMQ$$$F<0$r8+$D$1$k expr 8+$D$1$?$$<0 alist O"A[%j%9%H 7

La$jCM O"A[%j%9%H$NBP1~$9$k%(%s%H%j!<$^$?$O nil (asso c2 < expr > < alist > ) O"A[%j%9%H$NCM$H$7$F expr $r;}$D<0$r equal $rMQ$$$F8+$D$1$k expr 8+$D$1$?$$CM alist O"A[%j%9%H La$jCM O"A[%j%9%H$NBP1~$9$k%(%s%H%j!<$^$?$O nil (length < expr > ) %j%9%H$^$?$OJ8;zNs$ND9$5$r$+$($9 expr %j%9%H$^$?$OJ8;zNs La$jCM %j%9%H$^$?$OJ8;zNs$ND9$5 (�rstn < num > < expr > ) %j%9%H$N:G=i$+$i expr 8D$NMWAG$r<h$j=P$7$F:n$C$?%j%9%H$rJV$9 ( atten < expr > ) %j%9%H$rMWAG$H $9$k%j%9%H$r0z?t$H$7$F$&$1$H$j!$A4$F$NMWAG$r app end $G7k9g $7$?7k2L$N%j%9%H$rJV$9 (change-n th num expr list ) list $N@hF,$+$i num HVL\$NMWAG$r expr $GF~$l49$($?%j%9%H$rJV$9 (remov e < expr > < list > ) list $+$i expr $H equal $G$"$kMWAG$rA4$F<h$j=|$$$?%j%9%H$rJV$9 (remov e1 < expr > < list > ) list $+$i expr $H equal $G$"$k:G=i$NMWAG$r<h$j=|$$$?%j%9%H$rJV$9 (map car < fnc > < list > ) 1 0z $-?t4X?t fnc $r%j%9%H list $N3FMWAG$K=g $KE,MQ$7!$$=$N7k 2L$r cons $G$D$J$$$@$b$N$r$+$($9 fnc 1 0z$-?t4X?t list %j%9%H La$jCM 4X?t$NLa$jCM$N%j%9%H (map can < fnc > < list > ) 1 0z$-?t4X?t fnc $r%j%9%H list $N3FMWAG$K=g$KE,MQ$7!$$=$N7k2L$r nconc $G$D$J$$$@$b$N$r$+$($9 (map con < fnc > < list > ) 1 0z$-?t 4X?t fnc $r%j%9%H list $r@hF,$+$i =g$K cdr $r<h$C$? $b$N$KE,MQ $7!$$=$N7k2L$r nconc $G$D$J$$$@$b$N$r$+$($9 (map < fnc > < list > � � � ) G$0U8D $N0z?t$r$H $k4X?t fnc $K%j%9%H list � � � $NMWAG$r=g$K E,MQ$7!$$= $N7k2L$r cons $G$D$J$$$@$b$N$rJV$9 func 4X?t list � � � func $KM?$($i$l$k0z?t La $jCM list � � � $H $7$F (a1, a2, a3) (b1, b2, b3) $,M? $($i $l$?$H $9$k $H!$ (list (func a1 b1) (func a2 b2) (func a3 b3)) $rJV$9 (mix < fnc > < list > ) %j%9%H$rMW AG$H$9$k %j%9%H list $r!$ 4X?t fnc $K E,MQ$7!$$= $N7k2L$r cons $G $D$J$$$@$b$N$rJV$9!%E,MQ$NJ}K!$O map $HF1MM$G$"$k (sort < fnc > < list > ) 2 0z $-?t$NHf 3S4X?t fnc $r %j%9%H list $r@hF,$+$i =g$KE,MQ $7!$%j%9%H $NO"B3 $9$kMWAG4V$G fnc $,K~B-$5$l$kMM$KJB$YJQ$($i$l$?%j%9%H$rJV$9 8

8.5 Destructive list functions (rplaca < list > < expr > ) %j%9%H$N@hF,$rCV$-49$($k list @hF,$,CV$-49$($i$l$k%j%9%H expr %j%9%H$N@hF,$KCV$+$l$kCM La$jCM CV$-49$($,9T$J$o$l$?7k2L$N%j%9%H (rplacd < list > < expr > ) %j%9%H$N;D$j$rCV$-49$($k list CV$-49$($i$l$k%j%9%H expr %j%9%H$N cdr $KCV$+$l$kCM La$jCM CV$-49$($,9T$J$o$l$?7k2L$N%j%9%H (nconc < list > � � � ) %j%9%H$rGK2uE*$K7k9g$9$k list 7k9g$5$l$k%j%9%H La$jCM 7k9g$5$l$?%j%9%H 8.6 Predicate functions (atom < expr > ) expr $,%"%H%‘$J$i t, $=$l0J30$J$i nil $r$+$($9 (symbolp < expr > ) expr $,%7%s%\%k$J$i t, $=$l0J30$J$i nil $r$+$($9 (num b erp < expr > ) expr $,?t$J$i t, $=$l0J30$J$i nil $r$+$($9 (integerp < expr > ) expr $,@0?t$J$i t, $=$l0J30$J$i nil $r$+$($9 (bignump < expr > ) expr $,B?G\D9@:EY@0?t$J$i t, $=$l0J30$J$i nil $r$+$($9 ( oatp < expr > ) expr $,<B?t$J$i t, $=$l0J30$J$i nil $r$+$($9 (stringp < expr > ) expr $,J8;zNs$J$i t, $=$l0J30$J$i nil $r$+$($9 (functionp < expr > ) expr $,4X?t$J$i t, $=$l0J30$J$i nil $r$+$($9 (null < expr > ) expr $,6u%j%9%H$J$i t, $=$l0J30$J$i nil $r$+$($9 (not < expr > ) expr $, nil $J$i t, $=$l0J30$J$i nil $r$+$($9 (listp < expr > ) expr $,%j%9%H$J$i t, $=$l0J30$J$i nil $r$+$($9 (consp < expr > ) expr $,6u$G$J$$%j%9%H$J$i t, $=$l0J30$J$i nil $r$+$($9 (zerop < expr > ) expr $, 0 $J$i t, $=$l0J30$J$i nil $r$+$($9 (plusp < expr > ) expr $,@5$J$i t, $=$l0J30$J$i nil $r$+$($9 (minusp < expr > ) expr $,Ii$J$i t, $=$l0J30$J$i nil $r$+$($9 (o ddp < expr > ) expr $,4q?t$J$i t, $=$l0J30$J$i nil $r$+$($9 (evenp < expr > ) expr $,6v?t$J$i t, $=$l0J30$J$i nil $r$+$($9 (eq < expr1 > < expr2 > ) <0$OF10l$N$b$N$+ ? expr1 Bh0l$N<0 expr2 BhFs$N<0 9

La$jCM CM$,F1$8$b$N$r<($7$F$$$k$J$i t, $=$l0J30$J$i nil $r$+$($9 (eql < expr1 > < expr2 > ) <0$OF10l$N$b$N$+ ( ?t$HJ8;zNs$KBP$7$F$OCM$rHf3S$9$k ) !) expr1 Bh0l$N<0 expr2 BhFs$N<0 La$jCM CM$,F1$8$b$N$r<($7$F$$$k$J$i t, $=$l0J30$J$i nil $r$+$($9 (equal < expr1 > < expr2 > ) <0$OEy2A$+!) expr1 Bh0l$N<0 expr2 BhFs$N<0 La$jCM CM$,Ey2A$J$i t, $=$l0J30$J$i nil $r$+$($9 (equalp < expr1 > < expr2 > ) <0$OEy2A$+!) ( J8;zNs$NBgJ8;z>.J8;z$rL5;k$9$k ) expr1 Bh0l$N<0 expr2 BhFs$N<0 La$jCM Ey2A$J$i t, $=$l0J30$J$i nil $r$+$($9 8.7 Control functions (cond ( < pp air > � � � )) >r7oE*$KI>2A$9$k p air ( pr e d [ expr ] � � � ) $+$i9=@.$5$l$kBP!%$3$3$G pr e d $O=R8lI=8= expr $O pr e d $, nil $G$J$1$l$PI>2A$5$l$k La$jCM pr e d $, nil $G$J$$:G=i$N expr $NCM (and < expr > � � � ) <0$N%j%9%H$NO@M}@Q expr O@M}@Q$r<h$k$Y$-<0 La$jCM <0$r=g$KI>2A$7$F nil $G$"$l$P nil, $=$&$G$J$1$l$P:G8e$KI>2A$7$?<0$NCM ( I>2A$7$F nil $H$J$C$?:G=i$N<0$N8e$GI>2A$O;_$k ) (or < expr > � � � ) <0$N%j%9%H$NO@M}OB expr O@M}OB$r<h$k$Y$-<0 La$jCM $9$Y$F$N<0$rI>2A$7$F nil $G$"$l$P nil, $=$&$G $J$1$l$P:G=i$N nil $G$J $$<0$NCM ( I> 2A $7$F nil 0J30$NCM$r$+$($9:G=i$N<0$N8e$GI>2A$O;_$k ) (if < texpr > < expr1 > [ expr2 ]) >r7oE*$K<0$rI>2A$9$k texpr >r7o<0 expr1 texpr $, nil $G$J$$>l9g$KI>2A$5$l$k<0 expr2 texpr $, nil $N>l9g$KI>2A$5$l$k<0!$ expr2 $N;XDj$,$J$$>l9g$O>o$K nil $r$+$($9 La$jCM A*Br$5$l$?<0$NCM (when < texpr > [ expr ] � � � ) >r7oE*$K<0$rI>2A$9$k texpr >r7o<0 expr texpr $, nil $G$J$$>l9g$KI>2A$5$l$k<0 10

La$jCM A*Br$5$l$?<0$NCM (unless < texpr > [ expr ] � � � ) >r7oE*$K<0$rI>2A$9$k texpr >r7o<0 expr texpr $, nil $N>l9g$KI>2A$5$l$k<0 La$jCM A*Br$5$l$?<0$NCM (let ([ binding ] � � � ) < expr > � � � ) 6I=jE*$JB+G{$r:n$k (let* ([ binding ] � � � < expr > � � � ) C‘<!E*$K6I=jE*$JB+G{$r:n$k binding 6I=jE*$JB+G{!%$=$N3F!9$O 1. %7%s%\%k (nil $K=i4|2=$5$l$k ) 2. car $,%7%s%\%k$G cadr $,=i4|2=$5$l$k<0 expr B+G{$,:n$i$l$?8e$GI>2A$5$l$k<0 La$jCM :G8e$N<0$NCM 8.8 Prog formats (progn [ expr ] � � � ) <0$r=gHV$KI>2A$9$k expr I>2A$9$k<0 La$jCM :G8e$N<0$NCM ( $^$?$O nil) 8.9 Debug functions (trace < atm > � � � ) 0z$-?t $H$7$F M?$( $i$l$? %7%s%\ %k%"%H %‘$,4X ?t$H$7 $F8F $P$l$k ;~$K%H %l!<%9$5 $l$k$h$&!$%7%s%\%k%"%H%‘$K0u$rIU$1$k (untrace [ atm ] � � � ) 0z$-?t$H $7$FM? $($i$l$? %7%s%\ %k%"%H %‘$,!$$3$l 0J8e4X ?t$H$7 $F8F$P$l $k;~$K %H%l!< %9$5 $l$J$$ $h$& $K%7%s %\%k %"%H%‘ $+$i 0u$r$O $:$9!% 0z?t$, >JN, $5$l$? >l9g!$ A4$F$N %7%s %\%k%" %H%‘$+$i0u$r$O$:$9!% (error < string > ) string $rL>>N$H$9$k%(%i!<$rH/@8$9$k 8.10 Arithmetic functions (+ < expr > � � � ) ?t$N%j%9%H$r2C$($k ( � < expr > � � � ) ?t$N%j%9%H$r0z$-;;$9$k!$$^$?$O#1$D$N?t$NId9f$rJQ$($k ( � < expr > � � � ) ?t$N%j%9%H$r3]$k (sqr < expr > ) ?t$N 2 >h$rJV$9 ( = < expr > � � � ) ?t$N%j%9%H$r3d$k (1+ < expr > ) ?t$K 1 $r2C$($k (1 � < expr > ) ?t$+$i 1 $r0z$/ (rem < expr > � � � ) ?t$N%j%9%H$NM>$j$r5a$a$k (divide < expr > � � � ) 3d$j;;$r9T$J$$!$$=$N>&$HM>$j$r%j%9%H$H$7$?$b$N$r$+$($9 (sin < expr > ) ?t$N@589$r7W;;$9$k 11

(cos < expr > ) ?t$NM>89$r7W;;$9$k (tan < expr > ) ?t$N@5@\$r7W;;$9$k (atan2 < expr1 > < expr2 > ) expr1 / expr2 $N5U@5@\$r7W;;$9$k (expt < x-expr > < y-expr > ) x $N y >h$r7W;;$9$k (exp < x-exp > ) e $N x >h$r7W;;$9$k (sqrt < expr > ) J?J}:,$r5a$a$k (log < expr > ) <+A3BP?t$r5a$a$k (log10 < expr > ) 10 $rDl$H$9$kBP?t$r5a$a$k (abs < expr > ) @dBPCM$r5a$a$k (pi) 1_<~N($rJV$9 (signum < expr > ) ?tCM$,@5$J$i$P 1 $r!$Ii$J$i$P -1 $rJV$9 (asin < expr > ) ?t$N5U@589$r7W;;$9$k (acos < expr > ) ?t$N5UM>89$r7W;;$9$k (sinh < expr > ) ?t$NAP6J@~@589$r7W;;$9$k (cosh < expr > ) ?t$NAP6J@~M>89$r7W;;$9$k (tanh < expr > ) ?t$NAP6J@~@5@\$r7W;;$9$k (ceil < expr > ) ?t$r@Z$j>e$2$F@0?t$K$9$k ( o or < expr > ) ?t$r@Z$j2<$2$F@0?t$K$9$k (round < expr > ) ?t$r;M<N8^F~$7$F@0?t$K$9$k (random < expr > ) Mp?t$rJV$9 ( oat < expr > ) <B?t$KJQ49$9$k (max < expr > � � � ) 0z?t$NCf$G:GBg$N$b$N$rJV$9 (min < expr > � � � ) 0z?t$NCf$G:G>.$N$b$N$rJV$9 8.10.1 Bit manipulation functions 8GDjD9@:EY$N@0?t$r bit Ns$H$_$J$7$F!$O@M}OB!$O@M}@Q$J$I$N bit 1i;;$r9T$&4X?t$rDs6!$7$F$$$k!% (logior < num > � � � ) 0z?t$r=g$KO@M}OB$G7k9g$7$?7k2L$rJV$9 (logxor < num > � � � ) 0z?t$r=g$KGSB>E*O@M}OB$G7k9g$7$?7k2L$rJV$9 (logior < num > � � � ) 0z?t$r=g$KO@M}@Q$G7k9g$7$?7k2L$rJV$9 (lognot < num > ) 0z?t$r bit Kh$KH?E>$7$?7k2L$rJV$9 (logbitp < index > < num > ) num $N index HVL\$N bit $, 1 $N>l9g t $r!$ 0 $N>l9g nil $rJV$9 12

8.11 Relational functions 4X781i;;4X?t$O@0?t!&<B?t!&B?G\D9@:EY@0?t$NHf3S$KMQ$$$i$l$k ( < < expr1 > < expr2 > ) >.$5$$$+ expr1 1&$N<0 expr2 :8$N<0 La$jCM Hf3S$N7k2L$,??$J$i$P t, 56$J$i$P nil $r$+$($9 (= < expr1 > < expr2 > ) Ey$7$$$+ expr1 1&$N<0 expr2 :8$N<0 La$jCM Hf3S$N7k2L$,??$J$i$P t, 56$J$i$P nil $r$+$($9 ( > < expr1 > < expr2 > ) Bg$-$$$+ expr1 1&$N<0 expr2 :8$N<0 La$jCM Hf3S$N7k2L$,??$J$i$P t, 56$J$i$P nil $r$+$($9 ( < = < expr1 > < expr2 > ) 0J2<$+ expr1 1&$N<0 expr2 :8$N<0 La$jCM Hf3S$N7k2L$,??$J$i$P t, 56$J$i$P nil $r$+$($9 ( > = < expr1 > < expr2 > ) 0J>e$+ expr1 1&$N<0 expr2 :8$N<0 La$jCM Hf3S$N7k2L$,??$J$i$P t, 56$J$i$P nil $r$+$($9 ( = = < expr1 > < expr2 > ) Ey$7$/$J$$$+ expr1 1&$N<0 expr2 :8$N<0 La$jCM Hf3S$N7k2L$,??$J$i$P t, 56$J$i$P nil $r$+$($9 8.12 String functions (ascii < expr > ) expr $,%7%s%\%k%"%H%‘ $J$i!$$=$N0u;zL>$N@h F,J8;z$NJ8;z%3!<%I$r!$ expr $,?tCM $J$i$=$N?tCM$K$"$?$kJ8;z%3!<%I$N$NJ8;z$r0u;zL>$H$9$k%7%s%\%k%"%H%‘$r$+$($9 (alen < string > ) %7%s%\%k%"%H%‘$N0u;zL>$ND9$5$r$+$($9 string %7%s%\%k%"%H%‘ La$jCM 0u;zL>$ND9$5 (implo de < list > ) list $O%7%s %\%k%"%H%‘ $rMWAG$H$9 $k%j%9%H!% list $N3F MWAG$N0u;z L>$r$D$J$. 9g$o $;$?%7%s%\%k%"%H%‘$r$+$($9 (explo de < atm > ) %7%s%\%k%"%H%‘ atm $N0u;zL>$r#1J8;z$4$H$KJ,2r$7$=$l$r%j%9%H$K$7$F$+$($9 (itoa < expr > ) @0?t$rJ8;zNs$KJQ49$9$k!% 13

8.13 I/O functions F~=PNO 4X?t $N$[$H $s$I $O%U%!%$ %k%G%# %9%/%j %W%? $r0z$- ?t$K ;}$D$3 $H$, $G$-$k!% %U%!%$ %k%G%#%9 %/%j %W %?$O 0 0J>e $N@0 ?t$G!$ %*!<%W %s$5 $l$? %U%!%$ %k$K $D$1 $i$l $?8G M-$N HV9f $G$" $k!%%U%!%$ %k%G%# %9%/ %j%W %? $rF~ =P NO 4X ?t $K EO $9 $3 $H $G!$ F~ =P NO $r $= $N %U%! %$ %k $+ $i 9T $J $& $3 $H $, $G $- $k!% 0 $+ $i 2 $^ $G $N %U%! %$ %k %G%#%9%/%j%W%?$OM=$a 0: I8=‘F~NO 1: I8=‘=PNO 2: I8=‘%(%i!<=PNO $H3d$jEv$F$i$l$F$$$k!% (read [ < fd-num > ]) %U%!%$%k %G%#%9 %/%j%W %? fd-num $, ;XDj$5 $l$l $P$=$N %U%!%$ %k$+$i!$ fd-num $,>JN,$5$l$l$P8=:_$NF~NO@h$+$i S <0$rFI$_9~$‘!% La$jCM FI$_9~$s$@ S <0 (print < expr > [ fd ]) expr $r2~9TIU$-$G=PNO$9$k expr S <0 fd %U%!%$%k%G%#%9%/%j%W%? ( %G%U%)%k%H$OI8=‘=PNO ) La$jCM expr (prin1 < expr > [ fd ]) expr $r2~9T$rIU$1$:$K=PNO$9$k expr S <0 fd %U%!%$%k%G%#%9%/%j%W%? ( %G%U%)%k%H$OI8=‘=PNO ) La$jCM expr (princ < expr > [ fd ]) expr $r%/%)!<%H$;$:!$2~9T$rIU$1$:$K=PNO$9$k expr S <0 fd %U%!%$%k%G%#%9%/%j%W%? ( %G%U%)%k%H$OI8=‘=PNO ) La$jCM expr (terpri [ fd ]) 2~9T$N$_$r9T$J$& fd %U%!%$%k%G%#%9%/%j%W%? ( %G%U%)%k%H$OI8=‘=PNO ) La$jCM nil (format < fd > < ctrl-atm > < expr > � � � ) =q<0;XDjIU$-=PNO$r9T$J$& fd %U%!%$%k%G%#%9%/%j%W%? (nil $OI8=‘=PNO ) ctrl-atm =PNO$N=q<0$r;XDj$9$k%"%H%‘!%$3$N0u;zL>$NCf$K ~ $G;O$^$j<!$NI=$K<($9$$$/$D$+$N JQ49J8;z$G=*$o$kJQ49;XDj$r4^$a$k$3$H$G!$$=$N8e$N0z$-?t expr � � � $rJQ49;XDj$KBP1~$7$?7A$G E8 3+ $9 $k $3$H $, $G $-$k!% a %* %W %7%g %s $G%7 %s %\ %k %"%H %‘ $r =PNO $9 $k >l 9g!$ d,o,x,e,f,g %*%W %7%g %s$G?tCM$r=PNO$9$k>l9g$O!$$=$N=PNO$K%U%#!<%k%I;XDj$r9T$J$&$3$H$,$G$-$k!% 1. %A%k%@$HJQ49J8;z$N4V$K 10 ?J?t n $r$O$5$‘$3$H$G!$ n 7eJ,3NJ]$5$l$k 2. n $NA0$K 0 $rCV$/$HM>J,$J6uGr$NBe$o$j$K 0 $,E83+$5$l$k 3. ITF0>.?tE@?t$N=PNO$N>l9g$O n $N8e $m$K \,m" $r$D$1$F!$>.?tE@0J2<$N7e?t$r;XDj$9$k $3$H $,$G$-$k 14

JQ49J8;z$ND> A0$K : $rCV$/$3$H$K$h$j!$$=$NA0$NJQ49$K;H$C$?0z$-?t$r:FEY;HMQ$9$k$3$H$,$G $- $k!%Bh#10z$-?t0JA0$K$3$N%*%W%7%g%s$,;H$o$l$?>l9g$O!$ nil $,0z$-?t$K$J$k!% a BP1~$9$k0z$-?t$r princ =PNO$9$k!%0z$-?t$OG$0U$N S <0 s BP1~$9$k0z$-?t$r prin1 =PNO$9$k!%0z$-?t$OG$0U$N S <0 c 0z$-?t$O@0?t!%0z$-?t$KAjEv$9$kJ8;z%3!<%I$r;}$DJ8;z$,E83+$5$l$k d 0z$-?t$O@0?t!%0z$-?t$r 10 ?J?t $G=PNO$9$k o 0z$-?t$O@0?t!%0z$-?t$r 8 ?J?t $G=PNO$9$k x 0z$-?t$O@0?t!%0z$-?t$r 16 ?J?t $G=PNO$9$k e 0z$-?t$O<B?t!%0z$-?t$r [ � ]n.nnnnnnE[ � ]mm $N7A$KJQ49 >.?tE@0J2<$O%G%U%)%k%H$G$O 6 7e f 0z$-?t$O<B?t!%0z$-?t$r [ � ]n.nnnnnn $N7A$KJQ49 >.?tE@0J2<$O%G%U%)%k%H$G$O 6 7e g 0z$-?t$O<B?t!%0z$-?t$r e, f %*%W%7%g%s$N$&$A0u;z$NC;$$$[$&$KJQ49$9$k >.?tE@0J2<$O%G%U%)%k%H$G$O 6 7e p 0z$-?t$O?tCM!%0z$-?t$,@0?t$N 1 $KEy$7$1$l$P2?$b=PNO$5$l$:!$ $=$&$G$J$1$l$P s $,=PNO$5$l$k @p 0z$-?t$O?tCM!%0z$-?t$,@0?t$N 1 $KEy$7$1$l$P y $,=PNO$5$l!$ $=$&$G$J$1$l$P s $,=PNO$5$l$k n 2~9T%3!<%I (cr+lf ) $,=PNO$5$l$k t %?%V$,=PNO$5$l$k r cr $N$_$,=PNO$5$l$k b %P%C%/%9%Z!<%9$,=PNO$5$l$k (str-format < ctrl-atm > < expr > � � � ) =q<0 ;XDj IU$K=>$C $FJ8;z Ns$r :n@.$9 $k!% ctrl-atm $GMx MQ$G $-$k=q <0$O format $NI=$N $&$A a $+$i g $^ $G$G$"$k!% $^$?!$=q<0 a $* $h$S s $G=PNO $G$-$k$N $O%7%s %\%k%"%H%‘$N$_$G$"$k!% ( atsiz < expr > ) prin1 $G expr $r0u;z$9$k$?$a$KI,MW$JJ8;z?t expr S <0 La$jCM J8;z?t (prompt < atm > ) %W%m%s%W%H$r%7%s%\%k%"%H%‘ atm $N0u;zL>$K@Z$jBX$($k!% atm $, t $N;~!$%W%m %s%W%H$O \%" $K$J$k!% (pprint < expr > [ len ]) expr $rE,Ev$K;z2<$2$7$F=PNO$9$k expr S <0 len 0l9T$N:GBgJ8;z?t$N;XDj ( %G%U%)%k%H$O 45 ;z ) La$jCM expr 8.14 File I/O functions (op en < fname > [ mo de ]) ;XDj$5$l$?%b!<%I$G%U%!%$%k$r%*!<%W%s$9$k fname %U%!%$%kL> mo de %b!<%I ( %G%U%)%k%H$O r) 15 mo de %b!<%I r %j!<%I%F%-%9%H ( %G%U%)%k%H ) w %i%$%H%F%-%9%H a %"%Z%s%I%F%-%9%H rb %j!<%I%P%$%J%j wb %i%$%H%P%$%J%j ab %"%Z%s%I%P%$%J%j La$jCM %U%!%$%k%G%#%9%/%j%W%? (close < fd > ) %U%!%$%k$rJD$8$k fd %U%!%$%k%G%#%9%/%j%W%? La$jCM nil (fmo de < fd > ) %U%!%$%k%G%#%9%/%j%W%?$G<($5$l$k%U%!%$%k$N%b!<%I$r$+$($9 fd %U%!%$%k%G%#%9%/%j%W%? La$jCM %U%!%$%k$N%b!<%I (readch [ sour c e ]) #1J8;zF~NO sour c e %U%!%$%k%G%#%9%/%j%W%? ( %G%U%)%k%H$OI8=‘F~NO ) La$jCM FI$_9~$s$@J8;z$r0u;zL>$K;}$D%7%s%\%k%"%H%‘ (dirin < fd > ) F~NO@h$r fd $K%j%@%$%l%/%H$9$k fd %U%!%$%k%G%#%9%/%j%W%? (dirout < fd > ) =PNO@h$r fd $K%j%@%$%l%/%H$9$k fd %U%!%$%k%G%#%9%/%j%W%? (curin) 8=:_$NF~NO@h$N%U%!%$%k%G%#%9%/%j%W%?$r$+$($9 La$jCM %U%!%$%k%G%#%9%/%j%W%? (curout) 8=:_$N=PNO@h$N%U%!%$%k%G%#%9%/%j%W%?$r$+$($9 La$jCM %U%!%$%k%G%#%9%/%j%W%? 8.15 System functions (load < fname > � � � ) ;X Dj$7$?$9 $Y$F$N %U%!%$%k$+ $i S <0$rFI $_9~$_I> 2A$9$k!% %U%!%$%k$O %3%s%Q %$%k;~$K;XDj$5$l$?%i%$%V%i%j!&%m!<%I%Q%9Cf$N%G%#%l%/%H%j$+$i=g$K8!:w$5$l$k fname %U%!%$%kL> La$jCM t (reclaim) %,!<%Y%8%3%l%/%?$r6/@)5/F0$9$k (verbos [ expr ]) %,!<%Y%8%3%l%/%?$N5/F0;~$N%a%C%;!<%8$N on/o� $r9T$J$& expr expr $, nil $J$i%a%C%;!<%8$OI=<($;$:!$ nil 0J30$J$i%a%C%;!<%8$rI=<($9$k (quit) I-Scheme $r=*N;$9$k 16

8.16 Unix functions $3$3$G@bL@$5$l$k4X?t$O UNIX $N2<$G$N$_Ds6!$5$l$F$$$k!% (time < expr > [ env ]) expr $r I>2A$9$k$N$K MW$7$?!$%f!<%6!<;~ 4V!$%7%9%F%‘;~ 4V!$%f!<%6!<;~4V$N $&$A$G%,!<%Y%8%3%l%/%H$KHq$5$l$?;~4V$r=PNO$9$k!% expr I>2A$5$l$k%/%*!<%H$5$l$?<0 env expr $rI>2A$9$k4D6- La$jCM expr $rI>2A$7$?7k2L$NCM (system < atom > ) %7%s%\%k%"%H%‘$GM?$($i$l$?%3%^%s%I$r<B9T$9$k!% atom %3%^%s%IL> La$jCM t (unix-pip e < expr > < list > [ num ]) %7%s%\%k%" %H%‘$GM?$($i$l $?%3%^%s%I$r<B 9T$7!$$=$N7k2L$r %j%9 %H$H$7$FFI$_9~$‘!% expr %3%^%s%IL>$N%7%s%\%k%" %H%‘!%$^$?$O!$%3%^%s%IL>$H%3%^%s%I$KEO$9 0z?t$N%7%s%\%k%"%H %‘ $+$i$J$k%j %9%H!%<B9T$5 $l$k%3%^%s %I$O!$I8=‘ F~NO$+$i%G!< %?$rFI$_9~ $_I8=‘=PNO $K7W;;7k 2L $r=PNO$9$k%U%#%k%?!<$H$7$FF0:n$9$k$b$N$G$J$1$l$P$J$i$J$$!% list %3%^%s%I$KBP$9$kF~NO!%%j%9%H$NMWAG$r=g$K!$%3%^%s%I$NI8=‘F~NO$K=PNO$9$k!% num %j%9%H$NMWAG$r=PNO$9$k:]!$ num 8D$:$D2~9T$G6h@Z$C$F=PNO$9$k!%%G%U%)%k%H$O 1 !% La$jCM %3%^%s%I$N=PNO$r read $7!$%j%9%H$K7k9g$7$FJV$9!% (unix-pip e-f < expr > < func > ) %7%s%\%k%"%H%‘$GM?$($i$l$?%3%^%s%I$r<B9T$7!$$=$N7k2L$r%j%9%H$H $7$FFI$_9~$‘!% expr %3%^%s%IL>$N%7%s%\%k%" %H%‘!%$^$?$O!$%3%^%s%IL>$H%3%^%s%I$KEO$9 0z?t$N%7%s%\%k%"%H %‘ $+$i$J$k%j %9%H!%<B9T$5 $l$k%3%^%s %I$O!$I8=‘ F~NO$+$i%G!< %?$rFI$_9~ $_I8=‘=PNO $K7W;;7k 2L $r=PNO$9$k%U%#%k%?!<$H$7$FF0:n$9$k$b$N$G$J$1$l$P$J$i$J$$!% func %3%^%s%I$KBP$9$kF~NO$r9=@.$9$k$?$a$N4X?t!%I8=‘=PNO$X=PNO$r9T$&4X?t$rEO$9!% La$jCM %3%^%s%I$N=PNO$r read $7!$%j%9%H$K7k9g$7$FJV$9!% 8.17 Graphics functions I-Sc heme interpreter $G $O!$ X11R3 0J >e$N Xlib $N4X ?t$rMQ $$$F 4JC1 $J?^ 7A$r IA$/$? $a$N 4X?t $rMQ 0U $7$F$$$k!%$^$@$^$@$3$l$i$N4X?t$O@=:nESCf$K$"$j!$MxMQ$KEv$?$C$F$OCm0U$,I,MW$G$"$k!% 4X?t (initgraph) $K $h$C $FIA 2hMQ $N window $,=‘ Hw$5 $l!$ (closegraph) $K $h$C$F close $5 $l$k $^ $G!$ windo w $KD>@~!$D9J}7A!$1_!$J8;zNs$J$I$rIA2h$9$k$3$H$,$G$-$k!% (initgraph [ width [[ height ] [ c olor ]]]) graphics MQ$N window $rI=<($7 graphics $N =i4|2= $r9T$&!% window $NBg $-$5$r 0z?t width, height $K$h$C$F ;XDj$9 $k$3$H $,$G$- $k!% c olor $, 0 0J30 $N@0?t $G$" $l$P!$%+%i!<%b!<%I$,A*Br$5$l$k!% (closegraph) X11 serv er $N@\B3$r@Z$j!$ graphics MxMQ$r=*N;$9$k (cls) window $r clear $9$k (line < x1 > < y1 > < x2 > < y2 > ) ( x1, y1 ) $+$i ( x1, y2 ) $X$ND>@~$r0z$/ (circle < x > < y > < r > ) ( x, y ) $rCf?4$H$7$FH>7B r $N1_$rIA$/!% 17

(p oint < x > < y > ) ( x, y ) $KE@$rIA$/!% (rectangle < x > < y > < width > < he giht > ) ( x, y ) $r:88*$H$7$F I} width 9b$5 height $ND9 J}7A$r IA$/!% (normal-mo de) IA2hJ}<0$r normal mo de $K$9$k!% (xor-mo de) ?^7A$r xor $GIA2h$9$k!% (reverse-mode) ?^7A$rGr9uH?E>$7$FIA2h$9$k!% (paint-pattern < numb er > ) ?^ 7A$NEI $j$D$V $7%Q%?!< %s$r numb er $N%Q%?!< %s$K $9$k!%8= :_ 0 ( 9u %Y%? ) $+$i 11 $^$G$N;XDj$,2DG=$G$"$k!%%+%i!<%b!<%I$N>l9g$O!$EI$jDY$7$N?’$,;XDj$5$l$k!% (�ll-rectangle < x > < y > < width > < he giht > ) ( x, y ) $r:88*$H$7$F I} width 9b$5 height $ND9J}7A $rEI$j$D$V$9!% (�ll-circle < x > < y > < r > ) ( x, y ) $rCf?4$H$7$FH>7B r $N1_$rEI$j$D$V$9!% (button-press) %^%&%9$N%\%?%s$,2!$5$l$?:BI8$H2!$5$l$?%\%?%s$N%j%9%H$rJV$9!% (query-p ointer) %^%&%9%]%$%s%?!<$N:BI8$H!$%\%?%s$H=$>~%-!<$N>uBV$N%j%9%H$rJV$9!%%\%?%s$H=$ >~%-!<$N>uBV$K$D$$$F$O X11 $N%^%K%e%"%k$r;2>H$9$k$3$H!% (drawstring < x > < y > < string > ) ( x, y ) $r%Y!<%9%i%$%s$N86E@$H$7$FJ8;zNs string $rI=<($9$k!% (set-font < numb er > ) drawstring $GMQ $$$k font $r @_Dj$9$k!%8= :_ 75dpi $N times $N 10, 12, 14, 18, 24 pt $r!$$=$l$>$l 0 $+$i 5 $N?t;z$K$h$C$F;XDj$9$k$3$H$,$G$-$k!% 18

A F unction Name List � + � = = = 1+ 1 � < < = = > > = abs acos alen and app end apply ascii asin asso c asso c1 asso c2 atan2 atom bign ump button-press caaaar caaadr caaar caadar caaddr caadr caar cadaar cadadr cadar caddar cadddr caddr cadr car catc h catc herror cdaaar cdaadr cdaar cdadar cdaddr cdadr cdar cddaar cddadr cddar cdddar cddddr cdddr cddr cdr ceil c hange-n th circle close closegraph cls cond cons consp cos cosh curin curout de�ne defmacro df dirin dirout divide dra wstring eq eql equal equalp error ev al ev enp exp explo de expt �ll-circle �ll-rectangle �rst �rstn atsiz atten oat oatp o or fmo de format fourth functionp gensym get getd getdef go if implo de initgraph in tegerp in tern itoa last length let let* line list listp load log log10 logand logbitp logior lognot logxor map map can map car map con max mem b er min min usp mix nconc normal-mo de not n th n thcdr n ull n um berp oblist o ddp op en or pain t-pattern pi plusp p oint pprin t prin1 princ prin t prog progn prompt psetq putd putprop query-p ointer quit random read readc h reclaim rectangle rem remob remo v e remo v e1 remprop return rev erse rev erse-mo de round rplaca rplacd second set set-fon t setq sign um sin sinh sort sqr sqrt str-format stringp sym b olp system tailn tan tanh terpri third thro w time trace unix-pip e unix-pip e-f unless un trace user v erb os when xor-mo de zerop 19