L\ <! 1 $O $8 $a $K 2 2 L? Bj O@ M} $N <0 3 3 CommonLisp $K $D $$ $F 4 4 Lisp $N FC D’ 5 5 ?? M} CM 6 5.1 ?? M} CM $N @b L@ : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 5.2 <0 $, 91 ?? $+ $I $& $+ H= Dj $9 $k %" %k %4 %j %: %‘ : : : : : : : : : : : : 6 6 ?? M} CM I= 7 6.1 ?? M} CM I= : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 7 6.2 ?? M} CM I= $N %W %m %0 %i %‘ : : : : : : : : : : : : : : : : : : : : : : 8 6.3 ?? M} CM I= $N %W %m %0 %i %‘ ;H MQ Nc : : : : : : : : : : : : : : : : : : : 15 7 W ang $N %" %k %4 %j %: %‘ 17 7.1 W ang $N %" %k %4 %j %: %‘ $H $O : : : : : : : : : : : : : : : : : : : : 17 7.2 W ang $N %" %k %4 %j %: %‘ $N %W %m %0 %i %‘ : : : : : : : : : : : : : : : 19 7.3 W ang $N %" %k %4 %j %: %‘ $N %W %m %0 %i %‘ ;H MQ Nc : : : : : : : : : : : 29 8 $5 $$ $4 $K 32 1

1 $O $8 $a $K $3 $N %l %] !< %H $O !" CommonLisp $H $$ $& %W %m %0 %i %_ %s %0 8@ 8l $H H, ?y K~ Mx ;R 65 <x $N 7W ;; 5! ?t 3X I,I I $H $$ $& <x 6H $r 4p $K !" FC JL 8& 5f $H $7 $F $^ $H $a $? $b $N $G $9 !# :# 2s $O !" ?? M} CM I= $H W ang $N %" %k %4 %j %: %‘ $K $D $$ $F $N %W %m %0 %i %‘ $H $= $N 2r @b $K $D $$ $F =q $- $^ $7 $? !# $3 $l $i $r ;O $a $? F0 5! $O !" 7W ;; 5! ?t 3X I I $N <g $J L\ E* $G $" $k L? Bj O@ M} $H W ang $N %" %k %4 %j %: %‘ $N M} 2r $r ?< $a $k $3 $H $H !" :# 8e !" 7W ;; 5! ?t 3X I !" I I $r JY 6/ $5 $l $k J} !9 $N <j =u $1 $H $J $k $b $N $r :n $j $? $$ $H ;W $C $? $3 $H $G $9 !# ;d $? $A $N :n $C $? %W %m %0 %i %‘ $K $O !" MW NN $N 0- $$ =j $d 2~ NI $N M> CO $, $" $k $+ $b $7 $l CN $l $^ $; $s $, !" ;~ 4V $, B- $j $J $+ $C $? $? $a 8f N; >5 2< $5 $$ !# $^ $? !" 2? $+ $* 5$ $E $- $N E@ $, $4 $5 $$ $^ $7 $? $i !" ;d $? $A $, B4 6H $9 $k $^ $G $K 8f ;X E& !" 8f ;X F3 $N J} $h $m $7 $/ $* 4j $$ CW $7 $^ $9 !# %W %m %0 %i %‘ $r CG JR E* $K F0 $+ $7 $F $b @5 >o $K F0 $+ $J $$ >l 9g $, $" $j $^ $9 !# 2

2 L? Bj O@ M} $N <0 L? Bj O@ M} $N <0 !J O@ M} <0 !K $H $O !" 4p K\ L? Bj !J L? Bj JQ ?t $H 8F $P $l $k 5- 9f !K $* $h $S $= $l $+ $i L? Bj 7k 9g ;R $H 8F $P $l $k @\ B3 ;l $G 9g @. $5 $l $k 9g @. !J O@ M} !K <0 $G $9 !# !& L? Bj O@ M} $N 5- 9f $H <0 � L? Bj 7k 9g ;R not , and , or , ) $r ;H $$ $^ $7 $? !# not , and , or $O Lisp $N 4X ?t $N Cf $K $" $j $^ $9 $, !" ) $O <+ J, $? $A $G Dj 5A $7 $^ $7 $? !# � 4p K\ !J O@ M} !K <0 X,Y... $J $I $G I= $9 !# $3 $l $i $r L? Bj JQ ?t $H $b $$ $& !# @5 <0 $K $O !" Nc $( $P X $K E: ;z $r $D $1 $F !" X 0 , X 1 , X 2 ,... $G I= $7 $^ $9 !# � 9g @. !J O@ M} !K <0 A,B $, $9 $G $K Dj 5A $5 $l $? <0 $J $i $P (not A) , (A and B) , (A or B) , (A ) B) $b <0 $G $" $k !# � %7 !< %/ %( %s %H %7 !< %/ %( %s %H $r 8+ 0W $/ $9 $k $? $a $K ! $r ;H $$ $^ $7 $? !# Nc $( $P (A and B) $r %7 !< %/ %( %s %H $K $9 $k $K $O !" (! (A and B)) $H F~ NO $7 $^ $9 !# 3

3 CommonLisp $K $D $$ $F Lisp $O 1959 G/ $K MIT $G 3+ H/ $5 $l $? !" =i 4| $N IBM %^ %7 %s >e $G Lisp1.5 $, :G =i $N " 8x 6& (public)" $N Lisp %7 %9 %F %‘ $G $" $C $? !# $= $N 8e !" Lisp1.5 $H == J, 8_ 49 @- $N $" $k $b $N $, MM !9 $J 5! 3# >e $G :n @. $5 $l $? !# <! $N ?t G/ $N 4V $K !" Fs $D $N <g MW $J I= 8= $, H/ @8 $7 !" $^ $? Lisp1.5 $N =$ @5 $d 2~ NI $, @8 $8 $? !# BNN-Lisp $O PDP-1 >e $G :G =i 3+ H/ $5 $l !" <! $K SDS-940 $K $N $; $i $l $? !# $^ $? !" =| !9 $K PDP-10 >e $N Interlisp $X $H @. D9 $7 $F $$ $C $? !# :G 6a $G $O V AX >e $N Interlisp $, $" $j !" $^ $? Xerox $K $h $C $F $D $/ $i $l $? 0l O" $N %Q !< %= %J %k %^ %7 %s $, $" $k !# 0l J} !" MIT $K $* $$ $F $O !" PDP-6 $K BP $7 $F ?7 $7 $$ Lisp =h M} 7O $N 3+ H/ $, ;O $^ $C $? !# $= $l $O Maclisp $H $7 $F CN $i $l $k $h $& $K $J $j !" :# F| DEC-20 >e $G F0 $$ $F $$ $k !# Maclisp $N =i 4| $N HG $O %9 %? %s %U %) !< %I $X $$ $- !" Lisp1.6 $H $J $C $? !# $= $l $O :F $S Fs $D $K J, $+ $l $? !# %+ %j %U %) %k %K %" Bg 3X %" !< %P %$ %s 9; $N UCI-Lisp $H %f %? Bg 3X $N Standard Lisp $G $" $k !# Maclisp $N 3+ H/ $O MIT $G FH N) $7 $F B3 $1 $i $l $? !# $= $7 $F $= $N 8e 7Q <T $O $+ $J $j 8_ 49 @- $N $" $k J} 8@ $K 1F 6A $r M? $( $? !# <g $@ $C $? $b $N $N 0l $D $O Lisp %^ %7 %s Lisp $G $" $j !" $3 $l $O !" MIT $G @_ 7W $5 $l $D $/ $i $l $? %Q !< %= %J %k Lisp %^ %7 %s $X $N !" 8@ 8l $N Bg $- $J 3H D% $G $" $C $? !# Lisp %^ %7 %s $K BP $7 $F $O Fs $D $N @= B$ 2q <R $, @8 $^ $l !" Fs $D $N I{ <! E* $J J} 8@ $, 3+ H/ $5 $l $? !# 2C $( $F %P !< %/ %l !< $G V AX(UNIX $N $b $H $G ) >e $K F ranz Lisp $, !" MIT $G V AX(VMS $N $b $H $G ) >e $K Maclisp $N $b $& 0l $D $N 8e 7Q <T $G $" $k NIL $, 3+ H/ $5 $l $? !# $9 $Y $F $N Maclisp $N 8e 7Q <T $O :# $O ;v $N Bg >. $r Ld $o $: Aj 8_ $K 8_ 49 @- $, $J $/ $J $C $? !# $= $7 $F !" $D $$ $K 1981 G/ $K Common Lisp 0Q 0w 2q $, !" Maclisp $N @$ 3& $N :. Mp $r $7 $: $a $k ;n $_ $H $7 $F $D $/ $i $l $? !# $9 $Y $F $N 8= :_ $N Maclisp 8e 7Q %0 %k !< %W $, 6( NO $7 $F F1 $8 J} 8~ $r L\ ;X $9 $3 $H $r 9g 0U $7 $F !" H‘ $i $O $" $k Lisp $r Dj 5A $7 $? !# $3 $N ?7 $7 $$ Lisp $, Common Lisp $G $" $k !# Common Lisp:The Language $H $h $V Guy L.Steele $K $h $k %^ %K %e %" %k $H 8@ 8l ;E MM =q $, $" $k !# Commom Lisp $O @/ I\ $H B? $/ $N ;: 6H 2q $N AH ?% $K $h $j ?M 9) CN G= %7 %9 %F %‘ MQ $N 8@ 8l $H $7 $F :N MQ $5 $l $D $D $" $k !# B? $/ $N 4k 6H (Lisp %^ %7 %s 4k 6H $r 4^ $a $F ) $O $$ $^ !" Common Lisp $r <+ J, $N %3 %s %T %e !< %? >e $G Ds 6! $7 $F $$ $k !# $$ $/ $D $+ $N %Q !< %= %J %k %3 %s %T %e !< %? >e $G $b B8 :_ $9 $k $7 !" $^ $? F| K\ $G $O !" Prolog $N N. 9T $K $b $+ $+ $o $i $: !" $$ $/ $D $+ $N Common Lisp =h M} 7O $b B8 :_ $7 $F $$ $k !# Common Lisp $K $O <! $N Fs $D $N 80 $H $J $k @- <A $, $" $k !# !| =i 4| $N Lisp J} 8@ $N 0l 4S @- $N $J $$ 5- K! $d Hs O@ M} E* $J 5- K! $N B? $/ $r !" <h $j =| $/ $+ $" $k $$ $O 9g M} E* $J $b $N $K $7 $? !# Common Lisp $O Lisp $N $? $$ $X $s $- $l $$ $J J} 8@ $G $" $k !# !| 8@ 8l $N 40 A4 $J Dj 5A $H 8x 3+ $5 $l $? %^ %K %e %" %k $, $" $j !" $3 $l $K $h $j %W %m %0 %i %‘ $O 0\ ?" 2D G= $H $J $k !# Common Lisp $G =q $+ $l !" 0l $D $N 5! 3# >e $G %G %P %C %0 $5 $l $? %W %m %0 %i %‘ $O !" JQ 99 $; $: $K B> $N 5! 3# >e $G <B 9T $G $- $k $O $: $G $" $k !# 4

4 Lisp $N FC D’ $9 $Y $F $N Lisp %* %V %8 %’ %/ %H $O %3 %s %9 $+ %" %H %‘ $G $" $k !# %" %H %‘ $O $b $C $H $b 4p K\ E* $J %* %V %8 %’ %/ %H $G $9 !# $^ $? Lisp $G 07 $& $b $N $O $9 $Y $F !" %j %9 %H $N 7A $r $7 $F $$ $^ $9 !# !J Nc !K � %" %H %‘ 3 , 5.7 , -2 , A , CAR , B12 , NIL etc $^ $? Lisp $N FC D’ $K !" 2< 5- $N !J Nc !K $G $b =q $$ $F $$ $^ $9 $1 $l $I $b !" <+ J, <+ ?H $G 4X ?t $r Dj 5A $G $- $k $H $$ $& $b $N $, $" $j $^ $9 !# $= $7 $F <+ J, <+ ?H $G Dj 5A $7 $? 4X ?t $r b o dy $K F~ $l 9~ $s $G !" :F 5" 8F $S =P $7 $r $9 $k $3 $H $, =P Mh $^ $9 !# !J Nc !K (defun m y-k ansuu !J 0z ?t !K . . . (m y-k ansuu � � � . . . )) 5

5 ?? M} CM 5.1 ?? M} CM $N @b L@ J8 ;z $H 5- 9f $N Ns $G I= $5 $l $k <0 $G Ld $( $k $N $O !" ?? $+ 56 $+ $H $$ $& $3 $H $G $" $k !# $3 $N ?? $H 56 $r ?? M} CM $H $$ $& !# $3 $l $i $r $= $l $> $l #T , #F $H =q $/ !# 4p K\ <0 $G $" $k L? Bj JQ ?t $O #T $+ #F $r CM $H $7 $F $$ $k !# 3F <0 $O 7k 9g ;R $N 0U L# $K $7 $? $, $C $F #T $+ #F $r CM $H $9 $k !# $? $H $( $P !" ( #X and #Y ) $K $D $$ $F #X $, #T !" #Y $, #F $r CM $K $H $l $P !" and $, !V $+ $D !W $H $$ $& 0U L# $G $" $k $3 $H $+ $i !" !V #X $+ $D #Y !W $O #F $G $" $k !# B> $N 7k 9g ;R $K $D $$ $F $b $3 $N $h $& $K 9M $( $F !" ?? M} CM $r 7h Dj $9 $k $3 $H $, $G $- $k !# $^ $? <0 #A $N ?? M} CM $r v( #A ) $H $* $/ !# v( #A ) $O #T $+ #F $N $& $A !" $A $g $& $I #1 $D $r CM $H $7 $F $H $k !# !& <0 $N 91 ?? @- <0 #A $K 8= $l $k L? Bj JQ ?t $r X 1 , X 2 , : : : , X n $H $9 $k !# v( X 1 ),v( X 2 ), : : : ,v( X n ) $, $= $l $> $l G$ 0U $K #T !" #F $r CM $K $9 $k $H $- !" $D $M $K v( #A )= #T $G $" $k $J $i $P !" #A $O 91 ?? $G $" $k !# 5.2 <0 $, 91 ?? $+ $I $& $+ H= Dj $9 $k %" %k %4 %j %: %‘ O@ M} <0 $, 91 ?? $+ $I $& $+ H= Dj $9 $k %" %k %4 %j %: %‘ $H $7 $F ;d $? $A $O #2 $D $N $b $N $r JY 6/ $7 $^ $7 $? !# 0l $D $O ?? M} CM I= $G $b $& 0l $D $O W ang $N %" %k %4 %j %: %‘ $G $9 !# 0J 2< $G $= $l $> $l $N @b L@ $r $7 $F $$ $- $^ $9 !# 6

6 ?? M} CM I= 6.1 ?? M} CM I= 0l HL $N ?? M} CM I= $N 7A <0 $O $$ $+ $N $h $& $J $b $N $G $9 !# 86 ;R L? Bj $3 $N 86 ;R L? Bj $+ $i @. $k 9g @. L? Bj >u 67 : 86 ;R L? Bj $N ?? M} CM $N $= $l $> $l $N >u 67 $K BP 1~ $9 $k ?? M} CM 2D G= $J AH 9g $; $9 $Y $F ;d $? $A $, :n $C $? ?? M} CM I= $O !" Nc $( $P (((A and B) or (not A)) ) C) $N $h $& $J O@ M} <0 $r F~ NO $9 $k $H !" TR UTH-T ABLE A:(T T T T F F F F) B:(T T F F T T F F) C:(T F T F T F T F) (T T T T F F T F) $H =P NO $5 $l $^ $9 !# 7

6.2 ?? M} CM I= $N %W %m %0 %i %‘ truth-table $N %W %m %0 %i %‘ $r :n @. $9 $k :] $K !" <! $N $h $& $K 9M $( $F $$ $^ $9 !# A4 BN A| $H $7 $F $O &K <0 $r ;H $$ !" $= $3 $K I, MW $J 4X ?t $N %W %m %0 %i %‘ $r AH $_ 9~ $s $G $$ $- $^ $9 !# &K !J JQ ?t !K !J <0 !K !J ?? M} CM !K $^ $: Bh 0l $K !" O@ M} 5- 9f $r 7h $a $^ $9 !# !J #1 !K $N %W %m %0 %i %‘ $O !" implication $N %W %m %0 %i %‘ $G $9 $, !" $= $N B> $N and , or , not $K $D $$ $F $O $= $N $^ $^ ;H MQ $7 $^ $9 !# Bh Fs $K !" F~ NO $9 $k O@ M} <0 $+ $i !" L? Bj JQ ?t $@ $1 $r H4 $- =P $7 $^ $9 !# $J $* !" F1 $8 $b $N $O =| $- $^ $9 !# Bh ;0 $K !" Be F~ $9 $k ?? M} CM $N %j %9 %H $r :n $j $^ $9 !# :G 8e $K !" &K !J JQ ?t !K !J <0 !K !J ?? M} CM !K $K Aj Ev $9 $k !" %W %m %0 %i %‘ truth-table $r :n $j $^ $9 !# 8

$3 $N %W %m %0 %i %‘ $O !" implication $N %W %m %0 %i %‘ $G $9 !# >(defun => (a b) (or (not a ) b)) => $3 $N %W %m %0 %i %‘ $O !" and , or , not , ) , T , F , nil 0J 30 $N $b $N $r JQ ?t $H $7 !" $= $l $i $r =P NO $7 $^ $9 !# $^ $? !" F1 $8 JQ ?t $, $" $C $? >l 9g $O !" $= $l $r =| $- $^ $9 !# >(defun vars (exp) (if (atom exp) (if (and (not (eq ’and exp)) (not (eq ’or exp)) (not (eq ’not exp)) (not (eq ’=> exp)) (not (eq ’nil exp)) (not (eq ’T exp)) (not (eq ’F exp))) (list exp) ’nil) (do ((rem (append (vars (car exp)) (if (null (cdr exp)) ’nil (vars (cdr exp)))) (cdr rem)) (sofar ’nil (if (equal (member (car rem) (cdr rem)) ’nil) (append sofar (list (car rem))) sofar))) ((null rem) sofar)))) VARS 9

$3 $N %W %m %0 %i %‘ $O !" 4V CV 5- K! $r MQ $$ $F I= 8= $9 $k $3 $H $r 2D G= $K $7 $F $$ $^ $9 !# !J DL >o Lisp $G $O !" A0 CV 5- K! $r MQ $$ $F $$ $^ $9 !# !K $? $@ $7 !" (A and B or C) $G $O !" @5 $7 $$ Ez $( $O JV $C $F $- $^ $; $s !# ((A and B) or C) $^ $? $O !" (A and (B or C)) $N $h $& $K !" =q $- 49 $( $F $/ $@ $5 $$ !# >(defun narabekae (exp) (cond ((atom exp) exp) ((or (eq ’and (cadr exp)) (eq ’or (cadr exp)) (eq ’=> (cadr exp))) (list (cadr exp) (narabekae (car exp)) (narabekae (caddr exp)))) ((or (eq ’and (car exp)) (eq ’or (car exp)) (eq ’=> (car exp))) (list (car exp) (narabekae (cadr exp)) (narabekae (caddr exp)))) ((eq ’not (car exp)) (list (car exp) (narabekae (cadr exp)))) (T ’nil))) NARABEKAE $3 $N %W %m %0 %i %‘ $O !" 3d ;; $N >& $@ $1 $r =P NO $9 $k $b $N $G $9 !# >(defun sho (x y) (if (< 0 y) (if (< x y) 0 (do ((lst x (- lst y)) (count 0 (+ 1 count))) ((< lst y) count))) nil)) SHO 10

$3 $N %W %m %0 %i %‘ $O !" 6R >h $r 7W ;; $9 $k %W %m %0 %i %‘ $G $9 !# >(defun bekijyo (kisuu beki) (if (zerop beki) 1 (do ((rem beki (- rem 1)) (sofar kisuu (* sofar kisuu))) ((eq rem 1) sofar)))) BEKIJYO $3 $N %W %m %0 %i %‘ $O !" 4X ?t TF $N Jd =u 4X ?t $G $9 !# T $H F $N ?t $r 9g $o $9 %W %m %0 %i %‘ $G $9 !# >(defun tf-aux (num lst) (if (eq num (length lst)) lst (tf-aux num (append lst lst)))) TF-AUX $3 $N %W %m %0 %i %‘ $O !" L? Bj JQ ?t $N ?t $K 9g $o $; $F T $H F $r JB $Y $k $b $N $G $9 !# >(defun TF (num) (do ((rem num (sho rem 2)) (sofar ’nil (append sofar (list (tf-aux (* 2 num) (append (do ((rem1 rem (- rem1 1)) (sofar1 ’nil (cons ’t sofar1))) ((zerop rem1) sofar1)) (do ((rem2 rem (- rem2 1)) (sofar2 ’nil (cons ’nil sofar2))) ((zerop rem2) sofar2)))))))) ((eq 0 rem) sofar))) TF 11

$3 $N %W %m %0 %i %‘ $O 4X ?t TF $r ;H $C $F 0z ?t $K O@ M} <0 $r $H $j !" T $H F $r JB $Y $k %W %m %0 %i %‘ $G $9 !# >(defun tf-form (exp) (TF (bekijyo 2 (- (length (vars exp)) 1)))) TF-FORM $3 $N %W %m %0 %i %‘ $O !" @h $[ $I $N tf-form $G =P NO $5 $l $? $b $N $r F~ $l $k $3 $H $G !" =D $K JB $Y 49 $( $k %W %m %0 %i %‘ $G $9 !# Nc $( $P !" L? Bj JQ ?t $r A !" B $H $9 $k $H A=t t f f , B=t f t f $r (A,B)=(t,t) (A,B)=(t,f ) (A,B)=(f,t) (A,B)=(f,f ) $K JB $Y 49 $( $^ $9 !# >(defun tf-reform (exp) (let* ((head (car exp)) (tail (cdr exp)) (ln (length head))) (maplist #’(lambda (job-point) (cons (car job-point) (mapcar #’(lambda (given-list) (nth (- ln (length job-point)) given-list)) tail))) head))) TF-REFORM 12

$3 $N %W %m %0 %i %‘ $O !" subst $H $$ $& $" $k <0 $N Cf $N $" $k JQ ?t $r $" $k CM $K CV $- 49 $( $k $H $$ $& %W %m %0 %i %‘ $r 3H D% $7 $F !" $" $k <0 $N Cf $N $" $k JQ ?t $N %j %9 %H $r $" $k CM $N %j %9 %H $K CV $- 49 $( $k %W %m %0 %i %‘ $G $9 !# >(defun gsubst (new-list old-list exp) (do ((fst new-list (cdr fst)) (snd old-list (cdr snd)) (thd exp (subst (car fst) (car snd) thd))) ((null fst) (eval thd)))) GSUBST 13

$3 $N %W %m %0 %i %‘ $O !" :# $^ $G $N 3F %W %m %0 %i %‘ $r AH $_ 9g $o $; $F !" O@ M} <0 $r F~ $l $k $H ?? M} CM I= $r =P NO $9 $k %W %m %0 %i %‘ $G $9 !# >(defun truth-table (exp) (format T "~%TRUTH-TABLE") (do ((1st (vars exp) (cdr 1st)) (2nd (subst ’f ’nil (tf-form exp)) (cdr 2nd))) ((null 1st) (format T "~%")) (format T "~%~S:~S" (car 1st) (append (do ((rem1 (car 2nd) (cdr rem1)) (sofar1 ’nil (append sofar1 (list (car rem1))))) ((equal (- (length (car (tf-form exp))) 1) (length sofar1)) sofar1)) (list (car (last (car 2nd))))))) (format T "~2T~S" (do ((rem (tf-reform (tf-form exp)) (cdr rem)) (sofar ’nil (append sofar (list (gsubst (car rem) (vars exp) (narabekae exp)))))) ((null rem) (append (do ((rem2 (subst ’f ’nil sofar) (cdr rem2)) (sofar2 ’nil (append sofar2 (list (car rem2))))) ((equal (- (length (car (tf-form exp))) 1) (length sofar2)) sofar2)) (list (car (last (subst ’f ’nil sofar))))))))) TRUTH-TABLE 14

6.3 ?? M} CM I= $N %W %m %0 %i %‘ ;H MQ Nc Ld Bj #1 :Z !9 $, Iw <Y $r $R $$ $F $$ $k $H $- !" 3( N$ 9a $O Iw <Y $r $R $$ $F $$ $^ $; $s !# $G $O !" 3( N$ 9a $, Iw <Y $r $R $$ $F $$ $k $H $- !" :Z !9 $O Iw <Y $r $R $$ $F $$ $J $$ !" $H 8@ $( $k $N $G $7 $g $& $+ !) Ld Bj #1 $N 2r Ez P: :Z !9 $O Iw <Y $r $R $$ $F $$ $k !# Q: 3( N$ 9a $O Iw <Y $r $R $$ $F $$ $k !# $H CV $/ $H !" Ld Bj #1 $O 0J 2< $N O@ M} <0 $K =q $- D> $9 $3 $H $, $G $- $k !# (P ! : Q) ! (Q ! : P) � � � (f ) (f ) $, 91 ?? $G $" $k $+ $r D4 $Y $l $P 2r Ez $, F@ $i $l $k !# (f ) $r 0J 2< $N MM $K =q $- D> $7 !" 4X ?t truth-table $G 2r $/ !# >(truth-table ’((P => (not Q)) => (Q => (not P)))) TRUTH-TABLE Q:(T T F F) P:(T F T F) (T T T T) NIL 15

Ld Bj #2 : A ^ (B ) (C _ D)) >(truth-table ’((not A) and (B => (C or D)))) TRUTH-TABLE A:(T T T T T T T T F F F F F F F F) B:(T T T T F F F F T T T T F F F F) C:(T T F F T T F F T T F F T T F F) D:(T F T F T F T F T F T F T F T F) (F F F F F F F F T T T F T T T T) NIL Ld Bj #3 X ^ ( : X _ Y) ) Y _ Z >(truth-table ’((X and ((not X) or Y)) => (Y or Z))) TRUTH-TABLE X:(T T T T F F F F) Y:(T T F F T T F F) Z:(T F T F T F T F) (T T T T T T T T) NIL 16

7 W ang $N %" %k %4 %j %: %‘ 7.1 W ang $N %" %k %4 %j %: %‘ $H $O G$ 0U $K M? $( $i $l $? <0 $, 91 ?? $G $" $k $+ $I $& $+ $O !" ?? M} CM I= $r ;H $C $F $9 $Y $F $N >l 9g $r %A %’ %C %/ $9 $l $P H= Dj $G $- $k !# $7 $+ $7 $= $N :n 6H $O 0l HL $K $+ $J $j $N 7W ;; NL $r I, MW $H $9 $k !# $b $& >/ $7 8+ DL $7 $N $h $$ J} K! $K W ang $N %" %k %4 %j %: %‘ $H $$ $& $N $, $" $k !# W ang $N %" %k %4 %j %: %‘ $N %" %$ %G %# %" $O !" 7k 9g ;R $N <o N‘ $K $7 $? $, $C $F <0 $r J, 2r $7 !" :8 1& #2 $D $N %0 %k !< %W $K J, $1 $F $$ $/ !# J, 2r $, =* $C $F $9 $Y $F $N >l 9g $K :8 1& N> J} $K F1 $8 JQ ?t $, $" $l $P $b $H $N <0 $O 91 ?? !" $= $& $G $J $1 $l $P 91 ?? $G $J $$ $H $$ $& $b $N $G $" $k !# W ang $N %" %k %4 %j %: %‘ $N 91 ?? @- $r H= Dj $9 $k $N $K JX Mx $J $b $N $K !" J, 2r $N LZ $H $$ $& $b $N $, $" $j $^ $9 !# !& J, 2r $N LZ M? $( $i $l $? sequen t S 0 $+ $i $O $8 $a $F J, 2r $r B3 $1 $? $b $N A4 BN $r ( S 0 ) $N !V J, 2r $N LZ !W $H $h $S T( S 0 ) $H =q $/ !# 4J C1 $K $$ $& $H !" $3 $l $O %7 !< %/ %( %s %H $K $" $k O@ M} 5- 9f $r =g HV $K $O $: $7 $F J, 2r $7 $F $$ $/ $b $N $G $9 !# %7 !< %/ %( %s %H $H $O !" !C $N :8 1& $K <0 $, $J $i $s $G %3 %s %^ !V , !W $G 6h @Z $i $l $F $$ $k $b $N $r $$ $& !# !{ %7 !< %/ %( %s %H $N J, 2r � O@ M} <0 $, %7 !< %/ %( %s %H $N :8 $K $" $k >l 9g !{ ; "$ j "" ; #A !{ ; not #A ; "$ j "" not :8 !{ ; #A ; #B ; "$ j "" !{ ; #A and #B ; "$ j "" and :8 !{ ; #A ; "$ j "" ; !{ ; #B ; "$ j "" !{ ; #A or #B ; "$ j "" or :8 !{ ; #B ; "$ j "" ; !{ ; "$ j "" ; #A !{ ; #A = > #B ; "$ j "" = > :8 � O@ M} <0 $, %7 !< %/ %( %s %H $N 1& $K $" $k >l 9g #A ; !| j "% ; "# !| j "% ; not #A ; "# not 1& !| j "% ; #A ; "# ; !| j "% ; #B "# !| j "% ; #A and #B ; "# and 1& !| j "% ; #A ; #B ; "# !| j "% ; #A or #B ; "# or 1& #A ; !| j "% ; #B ; "# !| j "% ; #A = > #B ; "# = > 1& 17

>e $N K! B’ $G !{ , #A � #B , "$ j "" $^ $? $O !| j "% , #A � #B , "# $O <! $N $3 $H $r <( $9 !# * $O 7k 9g ;R $N 0l $D $G $" $j !" !{ , "$ , "" , !| , "% , "# , $O $= $l $> $l %3 %s %^ $G 6h @Z $C $F =q $+ $l $? <0 $N M- 8B Ns $G $" $k !# $? $@ $7 6u $J Ns $b G’ $a $k !# !{ , !| , "% , $O * $r 0l HV 30 $N 7k 9g ;R $H $7 $F $b $D <0 $r 4^ $^ $J $$ !# %7 !< %/ %( %s %H $N J, 2r $K $O !" 4X 78 $9 $k 7k 9g ;R $H !C $N :8 1& $N 6h JL $K $h $C $F !" not :8 $H $+ and 1& $J $I $H L> A0 $r $D $1 $k !# J, 2r $O 2< $+ $i >e $K $‘ $+ $C $F $* $3 $J $o $l $k !# 18

7.2 W ang $N %" %k %4 %j %: %‘ $N %W %m %0 %i %‘ O@ M} <0 $, 91 ?? $G $" $k $+ $I $& $+ $r W ang $N %" %k %4 %j %: %‘ $K => $C $F H= Dj $9 $k :] $K !" O@ M} <0 $, %7 !< %/ %( %s %H $N 1& $K $" $k $+ !" :8 $K $" $k $+ $G O@ M} <0 $N J, 2r $r J, $1 $F 9M $( $k !# $3 $3 $G $O @b L@ $r $o $+ $j $d $9 $/ $9 $k $? $a $K !" 6q BN Nc $r 5s $2 $F @b L@ $r ?J $a $k $3 $H $K $9 $k !# X ^ ( : X _ Y) j Y _ Z $r 4X ?t w ang $G J, 2r $9 $k $? $a $K 0J 2< $N MM $K =q $- D> $9 !# ((X and ((not X) or Y)) ! (Y or Z)) � � � (a) * (1) 4X ?t l-wang-aux 4X ?t l-wang-aux $O %7 !< %/ %( %s %H $N :8 B& $K $" $k O@ M} <0 $r J, 2r $9 $k %W %m %0 %i %‘ $G !" (1) $G J, 2r $9 $k :] !" J, 2r $7 $F $$ $k O@ M} <0 $h $j 8e $K $" $k JQ ?t $d O@ M} <0 $r %j %9 %H $H $7 $F =P NO $9 $k $? $a $K $O (a) $N %j %9 %H A4 BN $N CDR $r $H $l $P NI $$ !# !& (a) $r (1) $G J, 2r $9 $k $H !" (a) $N CDR $, (! (Y or Z)) $K $J $k $N $G !" (6) $h $j (X ((not X) or Y) ! (Y or Z) ) � � � (b) $H $J $k !# * (2) 4X ?t r-w ang-aux 4X ?t r-wang-aux $O %7 !< %/ %( %s %H $N 1& B& $K $" $k O@ M} <0 $r J, 2r $9 $k %W %m %0 %i %‘ $G !" (2) $G J, 2r $9 $k :] !" %7 !< %/ %( %s %H $N :8 B& $K $" $k JQ ?t $d O@ M} <0 $r %j %9 %H $H $7 $F =P NO $9 $k $? $a $K $O ?7 $? $K 4X ?t $r :n $i $M $P $J $i $J $$ !# $= $N 4X ?t $, left $G $" $k !# !& (b) $r (2) $G J, 2r $9 $k $H !" (b) $N 4X ?t left $, (X ((not X) or Y)) $K $J $k $N $G !" (7) $h $j (X ((not X) or Y) ! Y Z) � � � (c) $H $J $k !# * (3) 4X ?t l-wang-aux (3) $G J, 2r $9 $k :] !" %7 !< %/ %( %s %H $N :8 B& $K or $, $" $k $N $G !" (c) $, #2 $D $N %j %9 %H $K J, $+ $l $k !# !& (c) $r (3) $G J, 2r $9 $k $H !" (8) $h $j ((X (not X) ! Y Z) (X Y ! Y Z)) � � � (d) $H $J $k !# * (4) 4X ?t w ang-aux2 4X ?t w ang-aux2 $O %j %9 %H $, #2 $D $K J, $+ $l $F $b $& $^ $/ O@ M} <0 $, J, 2r $G $- !" format 19

$r $- $l $$ $K =P NO $9 $k $? $a $N %W %m %0 %i %‘ $G $" $k !# !& (d) $r (4) $G J, 2r $9 $k $H !" (9) $h $j ((X ! Y Z X) (X Y ! Y Z)) � � � (e) $H $J $k !# * (5) 4X ?t atom-lst 4X ?t atom-lst $O JQ ?t $, A4 $F %" %H %‘ $J $i $P (e) $N %j %9 %H A4 BN $r =P NO $7 !" $= $& $G $J $1 $l $P nil $r =P NO $9 $k %W %m %0 %i %‘ $G $" $k !# !& (e) $r (5) $G I> 2A $9 $k $H !" (10) $h $j ((X ! Y Z X) (X Y ! Y Z)) � � � (f ) $, =P NO $5 $l $F !" (e) $H (f ) $O 4X ?t wang $N (11) $h $j Ey $7 $$ $N $G =* N; $, H= Dj $G $- $k !# $3 $l $i $N %W %m %0 %i %‘ $r AH $_ 9g $o $; $F O@ M} <0 $N J, 2r $r <+ F0 E* $K $7 !" J, 2r $N LZ $r =P NO $9 $k %W %m %0 %i %‘ $, 4X ?t w ang $G $" $k !# C" $7 !" DL >o $N J, 2r $N LZ $O 2< $+ $i >e $K =q $/ $, !" $3 $N %W %m %0 %i %‘ $G $O format $N ET 9g >e !" >e $+ $i 2< $K =P NO $9 $k $3 $H $K $9 $k !# 20

4X ?t l-w ang-aux $N %W %m %0 %i %‘ >(defun l-wang-aux (exp) (do ((1st exp (cdr 1st)) (2nd ’nil (append 2nd (list (car 1st)))) (3rd ’nil (if (atom (car 1st)) (atom-lst 1st) (cond ((eq (cadar 1st) ’and) (append 2nd (list (caar 1st)) (list (caddar 1st)) (cdr 1st))) !& !& !& (6) ((eq (cadar 1st) ’or) (list (append 2nd (list (caar 1st)) (cdr 1st)) (append 2nd (list (caddar 1st)) (cdr 1st)))) !& !& !& (8) ((eq (cadar 1st) ’=>) (list (append 2nd (list (caddar 1st)) (cdr 1st)) (append 2nd (cdr 1st) (list (caar 1st))))) ((eq (caar 1st) ’not) (append 2nd (cdr 1st) (cdar 1st))) (T ’nil))))) ((not (atom 3rd)) 3rd))) L-WANG-AUX 21

4X ?t r-w ang-aux $N %W %m %0 %i %‘ >(defun r-wang-aux (exp) (do ((4th (cdr (member ’! exp)) (cdr 4th)) (5th ’nil (append 5th (list (car 4th)))) (6th ’nil (if (atom (car 4th)) (atom-lst exp) (if (eq (length (car 4th)) 1) ’nil (cond ((eq (cadar 4th) ’and) (list (append (left exp) ’(!) 5th (list (caar 4th)) (cdr 4th)) (append (left exp) ’(!) 5th (list (caddar 4th)) (cdr 4th)))) ((eq (cadar 4th) ’or) (append (left exp) ’(!) 5th (list (caar 4th)) (list (caddar 4th)) (cdr 4th))) !& !& !& (7) ((eq (cadar 4th) ’=>) (append (list (caar 4th)) (left exp) ’(!) 5th (list (caddar 4th)) (cdr 4th))) ((eq (caar 4th) ’not) (append (cdar 4th) (left exp) ’(!) 5th (cdr 4th))) (T ’nil)))))) ((not (atom 6th)) 6th))) R-WANG-AUX 4X ?t left $N %W %m %0 %i %‘ >(defun left (exp) (do ((1st exp (cdr 1st)) (2nd ’nil (append 2nd (list (car 1st))))) ((eq (car 1st) ’!) 2nd))) LEFT 22

4X ?t w ang-aux1 $N %W %m %0 %i %‘ $3 $N %W %m %0 %i %‘ $O 4X ?t wang $N Jd =u 4X ?t $G !" 4X ?t l-wang-aux $H 4X ?t r-w ang- aux $r AH $_ 9g $o $; $? %W %m %0 %i %‘ $G $" $k !# >(defun wang-aux1 (exp) (do ((1st (left exp) (cdr 1st)) (2nd (cdr (member ’! exp)) (cdr 2nd)) (3rd ’nil (if (atom (car 1st)) (if (atom (car 2nd)) (atom-lst exp) (if (or (eq (cadar 2nd) ’and) (eq (cadar 2nd) ’or) (eq (cadar 2nd) ’=>) (eq (caar 2nd) ’not)) (append 3rd (r-wang-aux exp)) ’nil)) (if (or (eq (cadar 1st) ’and) (eq (cadar 1st) ’or) (eq (cadar 1st) ’=>) (eq (caar 1st) ’not)) (append 3rd (l-wang-aux exp)) ’nil)))) ((not (atom 3rd)) 3rd))) WANG-AUX1 23

4X ?t w ang-aux2 $N %W %m %0 %i %‘ (defun wang-aux2 (exp) (if (equal (atom-lst (car exp)) (car exp)) (if (equal (atom-lst (cadr exp)) (cadr exp)) exp (if (eq (length (cadr exp)) 2) (cond ((eq (caadr exp) ’!) (list (car exp) (wang-aux1 (cadr exp)))) ((eq (cadadr exp) ’!) (list (car exp) (wang-aux1 (cadr exp)))) ((eq (length (caadr exp)) 2) (cond ((eq (caaadr exp) ’!) (list (car exp) (list (wang-aux1 (caadr exp)) (cadadr exp)))) ((eq (cadr (caadr exp)) ’!) (list (car exp) (list (wang-aux1 (caadr exp)) (cadadr exp)))) ((eq (length (cadadr exp)) 2) (cond ((eq (car (cadadr exp)) ’!) (list (car exp) (list (caadr exp) (wang-aux1 (cadadr exp))))) ((eq (cadr (cadadr exp)) ’!) (list (car exp) (list (caadr exp) (wang-aux1 (cadadr exp))))) (T (list (car exp) (list (wang-aux2 (caadr exp)) (wang-aux2 (cadadr exp))))))) ((equal (atom-lst (cadadr exp)) (cadadr exp)) (list (car exp) (list (wang-aux1 (caadr exp)) (cadadr exp)))) (T (list (car exp) (list (caadr exp) (wang-aux1 (cadadr exp))))))) ((equal (atom-lst (caadr exp)) (caadr exp)) (list (car exp) (list (caadr exp) (wang-aux1 (cadadr exp))))) (T (list (car exp) (list (wang-aux1 (caadr exp)) (cadadr exp))))) 24

(list (car exp) (wang-aux1 (cadr exp))))) (if (eq (length (car exp)) 2) (cond ((eq (caar exp) ’!) (list (wang-aux1 (car exp)) (cadr exp))) ((eq (cadar exp) ’!) (list (wang-aux1 (car exp)) (cadr exp))) ((eq (length (caar exp)) 2) (cond ((eq (caaar exp) ’!) (list (list (wang-aux1 (caar exp)) (cadar exp)) (cadr exp))) ((eq (cadaar exp) ’!) (list (list (wang-aux1 (caar exp)) (cadar exp)) (cadr exp))) ((eq (length (cadar exp)) 2) (cond ((eq (caadar exp) ’!) (list (list (caar exp) (wang-aux1 (cadar exp))) (cadr exp))) ((eq (cadr (cadar exp)) ’!) (list (list (caar exp) (wang-aux1 (cadar exp))) (cadr exp))) (T (list (list (wang-aux2 (caar exp)) (wang-aux2 (cadar exp))) (cadr exp))))) ((equal (atom-lst (cadar exp)) (cadar exp)) (list (list (wang-aux1 (caar exp)) (cadar exp)) (cadr exp))) (T (list (list (caar exp) (wang-aux1 (cadar exp))) (cadr exp))))) ((equal (atom-lst (caar exp)) (caar exp)) (list (list (caar exp) (wang-aux1 (cadar exp))) (cadr exp))) (T (list (list (wang-aux1 (caar exp)) (cadar exp)) (cadr exp)))) (list (wang-aux1 (car exp)) (cadr exp))))) WANG-AUX2 25

4X ?t atom-lst $N %W %m %0 %i %‘ %j %9 %H $, #1 $D 0J >e $N >l 9g $K BP $7 $F ;H $( $k !# >(defun atom-lst (exp) (if (eq (length exp) 2) (if (eq (car exp) ’!) (atom-lst-aux2 exp) (if (eq (cadr exp) ’!) (atom-lst-aux2 exp) (if (equal (atom-lst-aux1 (car exp)) (car exp)) (if (equal (atom-lst-aux1 (cadr exp)) (cadr exp)) exp !& !& !& (10) (list (car exp) (atom-lst (cadr exp)))) (list (atom-lst (car exp)) (atom-lst (cadr exp)))))) (atom-lst-aux2 exp))) ATOM-LST 26

4X ?t atom-lst-aux1 $N %W %m %0 %i %‘ $3 $N %W %m %0 %i %‘ $O 4X ?t atom-lst $N Jd =u 4X ?t $G !" %j %9 %H $, #1 $D $+ #2 $D $N >l 9g $K BP $7 $F $N $_ ;H $( $k !# >(defun atom-lst-aux1 (exp) (if (eq (length exp) 2) (if (eq (car exp) ’!) (atom-lst-aux2 exp) (if (eq (cadr exp) ’!) (atom-lst-aux2 exp) (list (atom-lst-aux2 (car exp)) (atom-lst-aux2 (cadr exp))))) (atom-lst-aux2 exp))) ATOM-LST-AUX1 4X ?t atom-lst-aux2 $N %W %m %0 %i %‘ $3 $N %W %m %0 %i %‘ $O 4X ?t atom-lst $H 4X ?t atom-lst-aux1 $N Jd =u 4X ?t $G !" %j %9 %H $, #1 $D $N >l 9g $K BP $7 $F $N $_ ;H $( $k !# >(defun atom-lst-aux2 (exp) (do ((1st exp (cdr 1st)) (2nd ’nil (if (atom (car 1st)) (append 2nd (list (car 1st))) ’nil))) ((not (atom (car 1st))) ’nil) (if (null 1st) (return 2nd)))) ATOM-LST-AUX2 27

4X ?t w ang $N %W %m %0 %i %‘ >(defun wang (exp) (format T "~%~S" exp) (if (equal (atom-lst exp) exp) !& !& !& (11) ’nil (if (eq (length exp) 2) (if (eq (car exp) ’!) (wang (wang-aux1 exp)) (if (eq (cadr exp) ’!) (wang (wang-aux1 exp)) (wang (wang-aux2 exp)))) (wang (wang-aux1 exp))))) WANG 28

7.3 W ang $N %" %k %4 %j %: %‘ $N %W %m %0 %i %‘ ;H MQ Nc Ld Bj #1 :Z !9 $, Iw <Y $r $R $$ $F $$ $k $H $- !" 3( N$ 9a $O Iw <Y $r $R $$ $F $$ $^ $; $s !# $G $O !" 3( N$ 9a $, Iw <Y $r $R $$ $F $$ $k $H $- !" :Z !9 $O Iw <Y $r $R $$ $F $$ $J $$ !" $H 8@ $( $k $N $G $7 $g $& $+ !) Ld Bj #1 $N 2r Ez P: :Z !9 $O Iw <Y $r $R $$ $F $$ $k !# Q: 3( N$ 9a $O Iw <Y $r $R $$ $F $$ $k !# $H CV $/ $H !" Ld Bj #1 $O 0J 2< $N O@ M} <0 $K =q $- D> $9 $3 $H $, $G $- $k !# (P ! : Q) ! (Q ! : P) � � � (f ) (f ) $, 91 ?? $G $" $k $+ $r D4 $Y $l $P 2r Ez $, F@ $i $l $k !# (f ) $r 0J 2< $N MM $K =q $- D> $7 !" 4X ?t w ang $G J, 2r $9 $k !# >(wang ’(! ((P =>(not Q)) => (Q => (not P))))) (! ((P => (NOT Q)) => (Q => (NOT P)))) ((P => (NOT Q)) ! (Q => (NOT P))) (((NOT Q) ! (Q => (NOT P))) (! (Q => (NOT P)) P)) ((! (Q => (NOT P)) Q) (! (Q => (NOT P)) P)) ((Q ! (NOT P) Q) (! (Q => (NOT P)) P)) ((P Q ! Q) (! (Q => (NOT P)) P)) ((P Q ! Q) (Q ! (NOT P) P)) ((P Q ! Q) (P Q ! P)) NIL %7 !< %/ %( %s %H $N :8 1& $K $= $l $> $l Q !" P $, $" $k $N $G 91 ?? $G $" $k $3 $H $o $+ $k !# => $C $F !" 3( N$ 9a $, Iw <Y $r $R $$ $F $$ $k $H $- !" :Z !9 $O Iw <Y $r $R $$ $F $$ $J $$ !" $H 8@ $( $k !# 29

Ld Bj #2 !V =w $N ;R $O !" 6% Jb $, 9% $- $G $J $$ $J $i !" N9 9T $, 9% $- $G $" $k !# !W $3 $l $, ?? <B $J $i !" N9 9T $b 6% Jb $b 9% $- $G $J $$ <T $N $J $+ $K !" =w $N ;R $O !" 1. $$ $k !" 2. $$ $J $$ !" $I $A $i $G $7 $g $& $+ !) Ld Bj #2 $N 2r Ez P: =w $N ;R $O 6% Jb $, 9% $- $G $" $k !# Q: =w $N ;R $O N9 9T $, 9% $- $G $" $k !# $H CV $/ $H !" 1. $O 0J 2< $N O@ M} <0 $K =q $- D> $9 $3 $H $, $G $- $k !# ( : P ! Q) ! ( : P ^ : Q) � � � (g) $^ $? !" 2. $O 0J 2< $N O@ M} <0 $K =q $- D> $9 $3 $H $, $G $- $k !# ( : P ! Q) ! : ( : P ^ : Q) � � � (h) (g) $+ (h) $N $I $A $i $, 91 ?? $G $" $k $+ $r D4 $Y $l $P 2r Ez $, F@ $i $l $k !# (g) !" (h) $r 0J 2< $N MM $K =q $- D> $7 !" 4X ?t w ang $G J, 2r $9 $k !# (g) $N >l 9g >(wang ’(! (((not p) => q) => ((not p) and (not q))))) (! (((NOT P) => Q) => ((NOT P) AND (NOT Q)))) (((NOT P) => Q) ! ((NOT P) AND (NOT Q))) ((Q ! ((NOT P) AND (NOT Q))) (! ((NOT P) AND (NOT Q)) (NOT P))) (((Q ! (NOT P)) (Q ! (NOT Q))) (! ((NOT P) AND (NOT Q)) (NOT P))) (((P Q !) (Q ! (NOT Q))) (! ((NOT P) AND (NOT Q)) (NOT P))) (((P Q !) (Q Q !)) (! ((NOT P) AND (NOT Q)) (NOT P))) (((P Q !) (Q Q !)) ((! (NOT P) (NOT P)) (! (NOT Q) (NOT P)))) (((P Q !) (Q Q !)) ((P ! (NOT P)) (! (NOT Q) (NOT P)))) (((P Q !) (Q Q !)) ((P P !) (! (NOT Q) (NOT P)))) (((P Q !) (Q Q !)) ((P P !) (Q ! (NOT P)))) (((P Q !) (Q Q !)) ((P P !) (P Q !))) NIL 30

(h) $N >l 9g >(wang ’(! (((not p) => q) => (not ((not p) and (not q)))))) (! (((NOT P) => Q) => (NOT ((NOT P) AND (NOT Q))))) (((NOT P) => Q) ! (NOT ((NOT P) AND (NOT Q)))) ((Q ! (NOT ((NOT P) AND (NOT Q)))) (! (NOT ((NOT P) AND (NOT Q))) (NOT P))) ((((NOT P) AND (NOT Q)) Q !) (! (NOT ((NOT P) AND (NOT Q))) (NOT P))) (((NOT P) (NOT Q) Q !) (! (NOT ((NOT P) AND (NOT Q))) (NOT P))) (((NOT Q) Q ! P) (! (NOT ((NOT P) AND (NOT Q))) (NOT P))) ((Q ! P Q) (! (NOT ((NOT P) AND (NOT Q))) (NOT P))) ((Q ! P Q) (((NOT P) AND (NOT Q)) ! (NOT P))) ((Q ! P Q) ((NOT P) (NOT Q) ! (NOT P))) ((Q ! P Q) ((NOT Q) ! (NOT P) P)) ((Q ! P Q) (! (NOT P) P Q)) ((Q ! P Q) (P ! P Q)) NIL (g) $N >l 9g !" %7 !< %/ %( %s %H $N :8 1& $K F1 $8 JQ ?t $, $J $$ $N $G 91 ?? $G $J $$ $3 $H $, $o $+ $k !# (h) $N >l 9g !" %7 !< %/ %( %s %H $N :8 1& $K $= $l $> $l Q !" P $, $" $k $N $G 91 ?? $G $" $k $3 $H $, $o $+ $k !# => $C $F !" 2. $$ $J $$ !" $, @5 2r $K $J $k !# 31

8 $5 $$ $4 $K $d $C $H $3 $l $i $N %W %m %0 %i %‘ $r 40 @. $5 $; $k $3 $H $, =P Mh $^ $7 $? !# Lisp $O :# $^ $G $d $C $? %W %m %0 %i %_ %s %0 8@ 8l $H $O A4 $/ J7 0O 5$ $, 0c $$ :G =i $O $H $^ $I $C $F $$ $^ $7 $? $, !" $R $H $D $R $H $D 4X ?t $r :n $C $F $$ $/ $& $A $K !" $9 $4 $/ JY 6/ $K $J $j $^ $7 $? !# $3 $N $h $& $K JY 6/ $7 $J $, $i :n $C $F $$ $C $? $b $N $J $N $G !" MW NN $, 0- $$ =j $d 2~ NI $G $- $k E@ $b $? $/ $5 $s $" $k $H ;W $$ $^ $9 !# $7 $+ $7 <+ J, C# $G $3 $l $i $N $h $& $K F0 $/ $b $N $, =P Mh $? $3 $H $O 4r $7 $$ $3 $H $G $" $j !" <+ ?. $K $b $J $j $^ $7 $? !# $^ $? !" $3 $3 $^ $G $3 $l $? $N $b H, ?y K~ Mx ;R 65 <x $N 8f ;X F3 $K B? J, $K $h $k $b $N $G !" Bg JQ 46 <U $7 $F $* $j $^ $9 !# $" $j $, $H $& $4 $6 $$ $^ $7 $? !# ;d C# $b B4 6H $9 $k $K $" $? $j !" 2? $+ $r 7A $K $7 $F ;D $; $F $$ $1 $? $i $H ;W $$ !" $O $8 $a $? $b $N $J $N $G !" :# 8e H, ?y 65 <x $b $7 $/ $O B> $N @h @8 J} $K $b <x 6H $N Cf $G ;H $C $F $$ $? $@ $1 $k $J $i !" $= $l $, 0l HV 4r $7 $$ $3 $H $G $9 !# $5 $$ $4 $K !" #4 G/ 4V 2? $H $+ $3 $3 $^ $G Mh $i $l $? $3 $H $K H, ?y 65 <x $r $O $8 $a 3F @h @8 J} !" ;v L3 $N J} !" @h GZ J} $K $b 46 <U CW $7 $^ $7 $F $3 $N B4 6H O@ J8 $r Dy $a $/ $/ $i $; $F $$ $? $@ $- $^ $9 !# @n 86 Bg M4 Ui F# K! F; ED Cf 5W M: 32