%7%9%F%‘M}O@1i=, I I (6) %*%V%8%’%/%H$H>uBV A}861QI’ (masuhar a@gr ac o.c.u-tokyo.ac.jp) 1997 G/ 6 7n 6 F| � $h$j Bg $- $J %7%9 %F %‘ $r:n $k >l 9g $K$O!" 2? $r ItIJ $H $7 $FA* $V $+ $, =EMW $K $J $k$,!" <B @$ 3& $N %b %N $r A*$V $N $, <+ A3$G $"$k!# � <B@$3&$N %b%N $r7W;;5!$NCf$N %*%V%8%’%/%H $KBP1~$5$;$k$3$H$r!" %b%G%k2= $H$$$&!# � %7%9%F%‘$NJQ99$H$$$&$N$O!">/?t$N%*%V%8%’%/%H$K4X$9$kJQ99$G:Q$‘$3$H$,B?$$ ) ItIJ2=$NMxE@ � %b%N$K$O>uBV$,$"$k!# >uBV$r07$&J}K! : { %*%V%8%’%/%H$N=89g : iden tit y $rJ]$C$?$^$^!"?6Iq$,JQ2=$7$F$f$/ { %9%H%j!<%‘ : >pJs$,%7%9%F%‘$NCf$rN.$l$F$f$/ 1 BeF~$HFbIt>uBV %*%V %8%’ %/ %H $N =8 9g $K $h$C $F <B @$ 3& $r %b %G %k 2= $9 $k >l 9g $K $O!" 8D!9 $N %* %V %8%’ %/ %H $O iden tit y $r J] $A $J $, $i!" Fb It>uBV $, JQ2= $7$F $f$/ $N$, <+A3 $G$"$k!# Nc$( $P!"6d 9T8} :B$r %*%V %8%’%/ %H$H $9$k>l 9g!"F1 $88} :B$N ;D9b $,JQ 2=$7 $F$f $/!# Sc heme $G$OFb It>uBV$r!" 6I=jE*$J>u BVJQ?t (lo c al state variables) $H$7$F07$&!#>uBVJQ ?t$O$$$^$^$G$NJQ?t $HF1$8 $G$"$k$,!" BeF~1i;;;R (assignment op er ators) $K$h$C$F>uBV$rJQ2=$5$;$k$3$H$,$G$-$k!# 1.1 6I=jE*$J>uBVJQ?t 6d9T8}:B $N Nc : 8} :B $K$O :G =i 1 K|1_ $, $"$k $H $9$k!# <jB3 (withdraw x) $O8} :B$+ $i x 1_ 0z$- =P $7$F!" ;D9b $r JV$9 $b$N$H$9 $k!#$b $7;D 9b$h $j$b Bt;3 0z$- =P$= $&$H $7$? >l9g$O \insu�cient funds" $H$$ $&%a%C %;!<%8 $rJV $9!#;H MQNc $O 0J2<$N$h$&$J$b$N$K$J$k!# > (withdraw 2500) 7500 > (withdraw 2500) 5000 > (withdraw 6000) "Insufficient funds" > (withdraw 1500) 3500 $3$N<jB3 withdraw $r Dj5A$9 $k$?$a $K$O!";D 9b$rI=$o $9JQ?t balance $H $$$&$b $N$r@_$1!" $=$l$K BP$9$k BeF~ $r9T $&!# 1

(define balance 10000) (define (withdraw amount) (if (>= balance amount) (begin (set! balance (- balance amount)) balance) "Insufficient funds")) $3$NDj 5A$K ;H $o$l $F $$$k $b $N $N$& $A!" set! $O!" 0J2< $N $h$& $J 7A<0 $r ;} $A!" h L>A0 i $N CM$r h ?7$7$$CM i $NCM $K JQ2= $5$;$k!# (set! h L>A0 i h ?7$7$$CM i ) $^$?!" begin $O!" 0J2<$N$h $&$J7A <0$G!" h <0 1 i $+$i h <0 k i $^$G $r=g$K I>2A$7$F!" h <0 k i $NCM $r begin 7A<0 $NCM$H $9$k$b$N$G$"$k!# (begin h <0 1 i h <0 2 i : : : h <0 k i ) >e$N withdraw $N Dj 5A $@ $H!" ;D 9b balance $N CM $O C/ $G $b ?( $k $3 $H $, $G $- $F $7 $^ $&!# $= $3 $G!" 0J 2< $N $h $& $J Dj 5A $K JQ99$9$k!# (define new-withdraw (let ((balance 10000)) (lambda (amount) (if (>= balance amount) (begin (set! balance (- balance amount)) balance) "Insufficient funds")))) $3$N Dj 5A $G $O!" balance $O let 7A <0 $N Cf $K $" $k $N $G!" <j B3 new-widthdraw $r DL $7 $F $7 $+ ?( $l $J $/ $J $k!# $3 $N $h $& $K!"FbIt>uBV$r30It$+$i?($l$J$/$9$k$3$H$r0lHL$K!V %+%W%;%k2= ( enc apsulation ) !W$H8@$&!# $3$N$^$^$G $O!"@$ 3&Cf $K 1 $D $7$+8} :B$, $J$$!# 0J2< $N$h $&$KDj 5A$r JQ99 $9$k $H!"!V0z $-=P $7$r$9 $k<j B3!W$r JV$9 <j B3$K$J$k!# (define (make-withdraw balance) (lambda (amount) (if (>= balance amount) (begin (set! balance (- balance amount)) balance) "Insufficient funds"))) $3$l$rMQ$$$k$H!" (make-withdraw x) $,I>2A$5$l$kEY$K?7$7$/8}:B$,$G$-$k$3$H$K$J$k!# > (define W1 (make-withdraw 10000)) > (define W2 (make-withdraw 10000)) > (W1 5000) 5000 > (W2 7000) 3000 > (W2 4000) "Insufficient funds" > (W1 4000) 1000 0z$-=P $7 $7$+ $G $-$J $$ 8} :B$@ $H!" ;D 9b$O 8: $k 0lJ} $J $N $G!"MB 6b $b$G $- $k $h$& $K $9 $k!#$= $N $? $a$K $O!" ?^ 1 $N $h $& $J message passing $NJ}K!$r$H$k!#$3$3$G$O!"$3$N$h$&$K$9$k$3$H$r %*%V%8%’%/%H2= $H8F$V$3$H$K$9$k!# 2]Bj 6-1: ( =87W5! ) =87W5! (accum ulator) $O 1 0z?t $N<jB3$- $G!"0z?t$N ?t$rFbIt >uBV$NOB $KB-$7$F $f$/!#$^$?!" 8F$S=P$5 $l$kEY$K 8=;~ E@$G $N OB $r JV $9!# $3 $N $h $& $J =8 7W 5! $r :n $k <j B3 make-accumulator $r Dj 5A $; $h!# <j B3 make-accumulator $N 0z ?t $O!"FbIt>uBV$NOB$N=i4|CM$H$9$k!# 2

;;; %*%V%8%’%/%H2=$5$l$?6d9T8}:B (define (make-account balance) (define (withdraw amount) (if (>= balance amount) (begin (set! balance (- balance amount)) balance) "Insufficient funds")) (define (deposit amount) (set! balance (+ balance amount)) balance) (define (dispatch m) (cond ((eq? m ’withdraw) withdraw) ((eq? m ’deposit) deposit) (else (error "Unknown request -- MAKE-ACCOUNT" m)))) dispatch) ;; ;HMQNc > (define acc (make-account 10000)) > ((acc ’withdraw) 5000) 5000 > ((acc ’withdraw) 6000) "Insufficient funds" > ((acc ’deposit) 4000) 9000 > ((acc ’withdraw) 6000) 3000 ?^ 1: Message passing $K$h$k6d9T8}:B$NI=8= > (define A (make-accumulator 5)) > (A 10) 15 > (A 10) 25 2]Bj 6-2: ( 8F=P2s?t$N5-O? ) %W%m%0%i%‘ $N<B 9TCf $K!"$" $k<j B3$, 2?2s8F $S=P $5$l $?$+ $rD4 $Y$k$3 $H$, $G$- $k$H!" %W%m %0%i %‘$N8! ::$N :]$K JXMx $G $"$k!#$=$3$G!"<jB3$N8F=P2s?t$r5-O?$9$k$?$a$N<jB3 make-monitored $rDj5A$;$h : � <jB3 make-monitored $O!"<jB3 ( f $H$9$k ) $r<u$1<h$C$F!"<jB3$- ( mf $H$9$k ) $r:n$C$FJV$9!# � <jB3 f $O!"?t$r<u$1<h$k$h$&$J<jB3$-!# � <jB3 mf $O!"?t$r<u$1<h$C$?>l9g$O!"8F$S=P$72s?t$rA}$d$7$?8e$K!"<jB3 f $r8F$S=P$7$F!"$=$NEz$($rJV$9!# � <jB3 mf $,!"0z ?t$H $7$F how-many-calls? $H$$ $&%7 %s%\ %k$r <u$1 <h$C$? >l 9g$O!" $3$3 $^$G $N mf $N8F $S=P $7 2s?t$rJV$9!# � <jB3 mf $,!"0z?t$H$7$F reset-count $H$$$&%7%s%\%k$r<u$1<h$C$?>l9g$O!"5-O?$7$F$$$k8F$S=P$72s?t$r 0 $K La$9!# > (define s (make-monitored sqrt)) > (s 100) 10 > (s ’how-many-calls?) 1 3

$^$?!"%U%#%\%J%C%A?t$N7W;;$N:]$N8F$S=P$72s?t$r!"0J2<$N$h$&$K$7$FB,$C$F$_$h!# (define monitored-fib (make-monitored (lambda (n) (cond ((= n 0) 0) ((= n 1) 1) (else (+ (monitored-fib (- n 2)) (monitored-fib (- n 1)))))))) 2]Bj 6-3: ( 0E>ZHV9fIU$-8}:B ) <jB3 make-account $K!"0E>ZHV9f$rIU$12C$($F$_$h!# � make-account <+?H$O!";D9b$N=i4|CM$K2C$($F!"0E>ZHV9f$KAjEv$9$k%7%s%\%k$r<u$1<h$C$F?7$7$$8}:B$r:n$k � $5 $i$K!" withdraw , deposit $N <jB3 $- $K $O!" 0z $- =P$7 / MB 6b3[ $K 2C $( $F 0E >ZHV 9f $r <u $1 <h$j!" 8} :B $r :n$C $? $H$-$HF1$80E>ZHV9f$G$"$C$?>l9g$N$_A‘:n$,$G$-$k$h$&$K$9$k � 0E>ZHV9f$,4V0c$C$F$$$?>l9g$O!" \Incorrect passw ord" $H$$$&%a%C%;!<%8$rJV$9$b$N$H$9$k > (define acc (make-account 10000 ’secret-password)) > ((acc ’secret-password ’withdraw) 4000) 6000 > ((acc ’some-other-password ’deposit) 5000) "Incorrect password" 1.2 BeF~$NMx32F@<: Mx E@ : Mp ?t $r H/ @8 $5 $; $k $3 $H $r 9M $( $k!# DL >o ( 5? ;w ) Mp ?t $O!" E, Ev $J 4X ?t ( rand-update ) $H!" E, Ev $J =i 4| CM ( x 1 $H $9$k ) $r$b$H$K$7$F!" x 2 = (rand-update x 1 ) x 3 = (rand-update x 2 ) . . . $N$h$&$J7ONs$H$7$F5a$a$k!# $3$N$^$^$G$O!"Mp?t$r;H$&?M$O � A02s$NMp?t$r3P$($F$*$/ � ?7$7$$Mp?t$r rand-update $r;H$C$F:n$k � ?7$7$$Mp?t$r<!2s$?$a$K3P$($F$*$/ $H$$$&A‘ :n$, I,MW $K$J $k!#FbIt >uBV $rMQ $$$l $P!"0J 2<$N $h$&$J <jB3 $-$r Dj5A $9$k $3$H$K $h$C$F A02s $NMp ?t $r L@<( E*$K 3P$($F$*$/I,MW$,$J$/$J$k!# (define rand (let ((x rand-init)) (lambda () (set! x (rand-update x)) x))) $3$l$O!"Mp?t$rH/@8$5$;$k %b%N $r!"FbIt>uBV x $r;}$D%*%V%8%’%/%H$H$7$F07$($k$3$H$K$h$kMxE@$G$"$k!# 4

LdBjE@ : <0$N0UL# : 0lJ}!"BeF~$NB8:_$K$h$C$F!"$$$^$^$G4JC1$G$"$C$?%W%m%0%i%‘$N0UL#$,J#;($K$J$C$F$/$k!# $"$k<0$,$I$N$h$&$KI>2A$5$l$k$+!"$r9M$($k$H$-!"$$$^$^$G$O!"!V<jB3$-8F=P$r<jB3$-K\BN$GCV$-49$($k!W!VJQ ?t$rCM$GCV$-49$($k!W$3$H$G@bL@$G$-$?!#$H$3$m$,!"BeF~$,$"$k$H$=$&$O$$$+$J$$!# !VF1$8!W$G$"$k$3$H$N0UL# : $^$?!" CM $, F1 $8 $G$" $k!" $H $$ $& 35G0 $K $b =$ @5 $,I, MW $K $J $k!# $$$^ $^ $G $O!" !VF1 $8<j B3 $- $K F1 $8 0z ?t $r M?$( $? >l 9g!" F1 $8 7k 2L$, JV$C $F $/ $k!W!" !V$" $k<0 $N 0l It $r!" F1 $8 CM$N JL $N $b $N $H CV $-49 $( $F $b!" A4 BN$N CM$O JQ$o$i $J$$!W $H$$ $&!"$$ $o$f$k ;2>H F)L@ @- (r efer ential tr ansp ar ency) $,$"$C $?$N $@$,!"$b $O$d $l$b @.$jN)$?$J$$!# L?Na7? (imp erative) %W%m%0%i%_%s%0$NMn$77j : set! $H begin $,$" $k$H!" C $d Pascal $N$h $&$J!" L?Na 7?$N %W%m %0 %i %_ %s %0 $,9T $( $k!# $7$+ $7!" L? Na 7?%W %m %0 %i %_%s %0 $G $O BeF~ $N =g =x $KHs >o $K 5$$r ;H $o $J $1$l $P $$ $1 $J$$!# Nc $( $P 2< $N factorial $O L? Na 7?%W %m %0 %i %_%s %0 $K $h$C $F3, >h $r Dj 5A$7 $? $D $b$j $N $b $N $@$,!" $3 $l $N 4V0c $$ $r H/8+ $9$k$N$OMF0W$G$J$$!#4X?tE*$J%9%?%$%k$HHf3S$9$k$H!"$=$N:9$ONrA3$G$"$k!# ;;; Cm0U ! $3$N<jB3$O@5$7$/$J$$ (define (factorial n) (let ((product 1) (counter 1)) (define (iter) (if (> counter n) product (begin (set! counter (+ counter 1)) (set! product (* counter product))))) (iter))) 2 =q$-JQ$(2DG=%G!<%? Bh 4 2s $N ;q NA $G $O!" J# ;( $J %G!< %? $r 0l $D $N %G!< %? $H $7 $F $^ $H $a $F 07 $& 9= B$ %G!< %? $K $D $$ $F @b L@ $7 $?!# 9= B$ %G!< %? $b!"FbIt >u BV $r;} $D %*%V %8%’ %/ %H$H $7 $F07 $& $3 $H$, $G $-$k!# $3 $N $h$& $J %G!<%? $r =q $-JQ $( 2D G= (mutable) %G!< %? $H8F $S!"FbIt>uBV$rJQ2=$5$;$k<jB3$-$N$3$H$r=q$-JQ$(A‘:n;R (mutator) $H8F$V!# 2.1 =q$-JQ$(2DG=$J%j%9%H9=B$ BP (pairs) $KBP$9$k=q$-JQ$(A‘:n$H$7$F$O!" set-car! , set-cdr! $,$"$k!# > (define x (list (list ’a ’b) ’c ’d)) > (define y (list ’e ’f)) > (set-car! x y) > x ((e f) c d) ;; x $N c ar It$,=q$-JQ$o$k 2]Bj 6-4: (app end!) 2 $D$N%j%9%H$r$D$J$2$k<jB3$- append $O0J2<$N$h$&$J$b$N$@$C$?!# (define (append x y) (if (null? x) y (cons (car x) (append (cdr x) y)))) $3$l$O!"%j%9%H y $N<jA0$K%j%9%H x $NMWAG$r cons $G$D$J$$$G$$$k!# %j%9%H$r$D$J$0JL$NJ}K!$r9M$( $k!#%j%9%H x $N:G8e$N cons %;%k$N cdr It $O6u%j%9%H$K$J$C $F$$$k!#$3$3$K%j %9%H y $r$D$J $2$k <jB3$- append! $rDj5A $;$h!#$? $@$7!"%j %9%H$N :G8e $N cons %;%k $rF@ $k<jB3 $- last-pair $O0J 2<$N $h $&$KDj5A$5$l$F$$$k$H$9$k!# 5

(define (last-pair) (if (null? (cdr x)) x (last-pair (cdr x)))) Dj5A$5$l$? append! $H append $N0c$$$O$I$N$h$&$J$b$N$+ ? 0J2<$NNc$G3N$+$a$h!# > (define x (list ’a ’b)) > (define y (list ’c ’d)) > (define z (append x y)) > z h ?? i > (cdr x) h ?? i > (define w (append! x y)) > w h ?? i > (cdr x) h ?? i 2.2 6&M-$H identit y BeF~$K$h$C$F $"$k %b%N $N>u BV$r JQ2= $5$;$? >l9g!" $3$N >uBV $NJQ 99$O F1 $8%b %N $N >uBV $OF1 $8$h $&$JJQ 2=$7 $F$$ $k$O $: $G$"$k!#JL$N8@$$J}$r$9$l$P!"F1$8%b%N$r6&M-$7$F$$$k 2 $D$N%b%N$,$"$C$?>l9g!"=q$-JQ$($N1F6A$,4QB,$G$-$k!# > (define x (list ’a ’b)) > (define z1 (cons x x)) > (define z2 (cons (list ’a ’b) (list ’a ’b))) > (define (set-to-wow! x) (set-car! (car x) ’wow) x) > z1 ((a b) a b) > (set-to-wow! z1) ((wow b) wow b) > z2 ((a b) a b) > (set-to-wow! z2) ((wow b) a b) <jB3 eq? $O!"$3$3$G8@$& F1$8%b%N $+$I$&$+$rD4$Y$k!#$D$^$j!" (eq? (car z1) (cdr z1)) $O??$K$J$k$7!" (eq? (car z2) (cdr z2)) $O56$K$J$k!# 2]Bj 6-5: (count-pairs:1) %j%9 %H 9= B$ $N Cf $K $" $k BP $N ?t $r ?t $( $k <j B3 $- count-pairs $r 9M $( $k!# C1 =c $K $O!" BP $, $"$C $? >l 9g $K $O car It $H cdr It$NBP$N?t$NOB$K 1 $rB-$9$h$&$J!"0J2<$N$h$&$J$b$N$K$J$j$=$&$@$,!"$3$l$O@5$7$/$J$$!# (define (count-pairs x) (if (not (pair? x)) 0 (+ (count-pairs (car x)) (count-pairs (cdr x)) 1))) $3$NDj5A$,4V0c$C$?Ez$($rJV$9Nc$r5s$2$h!# 2]Bj 6-6: (count-pairs:2) @5$7$$ count-pairs $rDj5A$;$h!# %R%s%H : $9$G$K?t$($?BP$r3P$($F$*$/Jd=u%G!<%?$rMQ0U$7$F!"%j%9%H9=B$$r=g$KD4$Y$F$f$1$P$h$$!# 6

2.3 %-%e!<9=B$$r:n$k set-car! , set-cdr! $r ;H$&$H!" $$$o$f $k%-%e!< (queue) 9= B$$r:n $k$3$H $,$G$- $k!#%-%e!<9=B$ $H$O!":G =i$KF~ $l $?%G!<%?$,:G=i$K=P$F$/$k$h$&$J$b$N$G$"$k!# ;;; %-%e!<$ND9$5$K0MB8$;$:$K!"%G!<%?$NDI2C!&:o=|$r$9$k$?$a$K!"%-%e!<$N@hF, ;;; $H:G8e$NBP$r front-ptr, rear-ptr $H$$$&JQ?t$G4IM}$9$k!# (define front-ptr ’()) (define rear-ptr ’()) ;;; %-%e!<$K%G!<%?$rDI2C$9$k$K$O!" rear-ptr $N cdr It$K?7$7$/BP$r=q$-9~ ;;; $a$P$h$$!# (define (insert-queue! item) (let ((new-pair (cons item ’()))) (set-cdr! rear-ptr new-pair) (set! rear-ptr new-pair))) ;;; 0lJ}!"%-%e!<$N@hF,%G!<%?$O front-ptr $NBP$NCf$K$"$k$N$G!"@hF,MWAG ;;; $rF@$k$K$O!"0J2<$N$h$&$K$J$k!# (define (front-queue) (car front-ptr)) ;;; $^$?!"@hF,MWAG$r:o=|$9$k$K$O!" front-ptr $,FsHVL\$NBP$r;X$h$&$K=q ;;; $-JQ$($l$P$h$$$N$G!"<!$N$h$&$K$J$k!# (define (delete-queue!) (set! front-ptr (cdr front-ptr))) ;;; %-%e!<$,6u$N$H$-$O!" front-ptr $,6u%j%9%H$K$J$C$F$$$k (define (empty-queue?) (null? front-ptr)) $3$N$^$^$G $O!"%-%e!<$, 6u$@$C$? $H$-$N front-queue $d delete-queue! $N F0:n$, $*$+$7 $/$J$k!# $=$N$h $&$J>l 9g $N=hM}$b2C$($?$b$N$, queue.scm $K$"$k ( %[!<%‘%Z!<%8;2>H ) !# 2]Bj 6-7: ( %-%e!<$N%*%V%8%’%/%H2= ) >e$K5s$2$?%-%e!<$NDj5A$G$O!"F1;~$K 0l$D$N%-%e!<$7$+B8 :_$7F@$J$$!# ( %U%!%$%k queue.scm $N Dj5A$G$bF1$8$G $" $k!# ) J#?t$N%-%e!<$,07$($k$h$&$K!"%-%e!<$NDj5A$r%*%V%8%’%/%H2=$;$h!#6qBNE*$K$O!"0J2<$N$h$&$K$9$k!# (define (make-queue) (let ((front-ptr ...) (rear-ptr ...)) h FbIt4X?t$NDj5A$r$3$3$K=q$/ i (define (dispatch m) : : : ) dispatch)) (define (insert-queue! queue item) : : : ) . . . 2.4 I=$r:n$k I=$H$O!" CM$, %-!< $K $h$C$F 8! :w$G $- $k $h$& $K EPO? $5 $l $F$$ $k $b$N $G $" $k!#MW AG $NEP O? $K $O insert-table! !" 8!:w $K$O lookup-table $H$$$&<jB3$,$"$k$b$N$H$9$k!# > (insert-table! ’may 31) > (insert-table! ’june 30) > (lookup-table ’may) 31 > (lookup-table ’january) #f I=$NFb It I= 8=$H $7 $F $O!"%-!< $H CM $G BP$r :n $j!" $=$l $r %j %9 %H$K $7 $F 4I M}$9 $k!# I= $O$H $j $" $( $:Bg 0h JQ ?t table $K $"$k$b$N$H$9$k!#%j%9%HCf$+$iCM$r8!:w$9$k$?$a$K!"0J2<$N$h$&$J<jB3$-$rDj5A$9$k!# 7

(define table ’()) (define (lookup-table key) (let ((record (assoc key table))) (if record (cdr record) #f))) (define (assoc key records) (cond ((null? records) #f) ;; r e c or ds $,6u%j%9%H$J$i56$rJV$9 ((equal? key (caar records)) (car records)) (else (assoc key (cdr records))))) $?$@$7!" #f $O!V56!W$rI=$o$95-9f$G$"$k!# I=$KMWAG$r EPO? $9$k<j B3 insert-table! $O!"$^ $:F1$8 %-!<$N MWAG $r8!:w $7$F!" $9$G $KEPO? $5$l $F$$ $?>l9g $O!"$= $NCM$r=q$-49$(!"$=$&$G$J$$>l9g$O%j%9%H$KDI2C$r$9$k!# (define (insert-table! key value) (let ((record (assoc key table))) (if record (set-cdr! record value) (set! table (cons (cons key value) table))))) 2]Bj 6-8: ( I=$N%*%V%8%’%/%H2= ) >e$NI=$NDj5A$G$O!" Bg0hJQ?t $r;H$C$F $$$k$N$G!" make-table $H$$$&<j B3$-$G:n $i$l$k%* %V%8%’%/ %H$H$7$F Dj5A$; $h!# > (define days (make-table)) > (insert-table! ’may 31 days) > (insert-table! ’june 30 days) > (lookup-table ’may days) 31 > (lookup-table ’january days) #f 2]Bj 6-9: (Memoization) A02s7W;; $7 $F$* $$$? CM $r5- O?$7 $F $*$/ $3 $H$r memoization $H $$$&!# 4X ?t$, 8F$S =P $5$l $kEY $K!" 0z?t $H$= $N CM$r 5- O?$7$F$* $-!"$b $70J A0$K F1$80z ?t$G 8F$S =P$5 $l$? 5-O? $,$"$C$? >l9g $K$O!" <B:] $K4X ?t$N7W ;;$r $;$: $KCM $rJV $9$h $&$K $9$k$3$H$G!"<B9T$r9bB.2=$G$-$k>l9g$,$"$k!# $3$3$G$O0l0z?t$N4X?t$K8B$C$F memoize $9$k<jB3$rDj5A$9$k!# (define (memoize f) (let ((table (make-table))) (lambda (x) (let ((previously-computed-result (lookup-table x table))) (if previously-computed-result previously-computed-result (let ((result (f x))) (insert-table! x result table) result)))))) $3$l$r;H$C$F%U%#%\%J%C%A?t$rDj5A$7D>$9$H!"0J2<$N$h$&$K$J$k!# (define memo-fib (memoize (lambda (x) (cond ((= n 0) 0) ((= n 1) 1) (else (+ (memo-fib (- n 2)) (memo-fib (- n 1)))))))) $5$i$K!" make-monitored $r;H$C$F!" memo-fib $N8F=P2s?t$rB,$C$F!" memoize $7$J$$>l9g$HHf3S$;$h!# 8