4 >O %W%m%0%i%‘8@8l 30 G/$N$"$f$_ OBED1Q0l El5~Bg3X 9)3XIt 7W?t9)3X2J 1 $O$8$a$K @N $N$3$H $r;W $$=P$7 $F$_ $k$H , El Bg$G PC-1 $, $G$- $?$N$, 1958 G/ , T A C $, 1959 G/ ; %Q %j$N IFIP $G F|N) $HF|EE$N7W ;;5!$rE8 <($7$?$N $b 1959 G/ ; Bh 1 2s%W %m%0%i%_ %s%0%7%s%] %8%&%‘$N 3+:E$H>p Js=hM}3X 2q $N @_N) $, 1960 G/ $G$"$C $? [1]. PC-1 $d T A C $G $O%$ %K %7%c%k %*!<%@!< $G%W %m %0%i %‘$r =q$$ $F $$$? $, , 0l J} A CM $N!V%W%m %0%i%‘8@ 8l$NNr;K!W %3%s%U%! %l%s%9$N Js9p=q [2] $r 8+$k$H F ortran $O 1957 G/ , Lisp $O 1960 G/:" $K$O$G $->e$C$F $$$? $i$7$$ $+$i , >pJs =hM} 3X2q 30 G/ $N$"$f $_$O $=$N$^ $^%W %m%0%i %‘8@8l 30 G/ $N $"$f $_ $H $$$& $3 $H$K $J $k . I. <T $OBh 0l @$Be $N 7W;; 5! $N:" $+ $i $:$C$H %W %m%0 %i %‘8@ 8l $K$D $- 9g$C $F$- $? $7 , :#$G$b$^$@>/$7$O$D$-9g$C$F$$$k$D$b$j$J$N$G , 5!2q$rM?$($i$l$?$N$r9,$$ , %W%m%0%i%‘8@8l$N 30 G/ $r;W$$$D$/$^$^$K?6$jJV$C$F$_$k$3$H$K$9$k . $3$N 30 G/4V$K $*$S$? $@$7$$ ?t$N%W %m%0%i %‘8@8l $,Ds0F , ;n :n , ;HMQ$5 $l$F$- $?$, , $= $N$&$A$[ $s$N0l 0.$j$N$b $N$@$1$,@8$-$N$S , <BMQ$K$J$C$? . $"$H $O$9$Y$F?MN‘$K$o $:$+$J5.=E$J7P83 $r;D$7$?$@$1$G>C LG $7$? . $I$&$$ $&%W%m%0%i%‘8@8l$, @8$-$N$S , $" $k$$$O>CLG$7$?$+$H $$$&J,@O$O??LLL\ $K$d$l$PLLGr$+$m $& $, , $3$3$G$OI.<T$NL5@U G$$J%3%a%s%H$rIU $9$K$H$I$a$k . 6q9g$N 0-$$$3$H$,=q$$$F $"$C$F$b$I$&$+5$$K $7 $J$$$G$[$7$$ . $3$3$G <h$j$"$2$k8@ 8l$K$D$$$F$b $"$^$j3N8G$H$7 $?4p=‘$O$J$$ . I.<T $,$=$l$H$J$/ 4X?4$r$b$C$F$$ $k 8@8l$H$$$&$N$,@5$7$$$H;W$& . $=$l$G$O=PH/ . 2 1960 G/Be$N%W%m%0%i%‘8@8l 2.1 F ortran H‘$N9V 5A$rD09V$9 $k>r7o$O!V F ortran $r CN$i$J$$$3$H!W $H1=$N$"$k %@%$%/%9%H %i$O%A%e!<%j%s%0 >^5- G0 9V 1i $G !V F ortran $J $I $H $$ $& $b $N $, B8 :_ $7 $F $$ $? $3 $H $r 2f!9 $, K: $l 5n $k F| $O Aa $1 $l $P Aa $$ $[ $I NI $$ $N $G $9 . $J $< $J $i ;W 9M$N $? $a $N F; 6q $H $7 $F F ortran $O $b $O $d E, Ev $G $J $$ $+ $i $G$9 [3] !W $H 8@$C $F $$ $k . $b $& 2? EY$b ;‘ $s $@ $H8@ $o $l $? $j$= $N K4 $S$k $N $, 4| BT$5 $l $? $j $7$? F ortran $@ $, , %8%g %s!&%P%C %+ %9 $N F or- tran $,7W;;5! 6H3&$K2L$? $7$?Lr3d$j $O@dBg$G$" $k . 9-<-1q ( Bh;0 HG ) $K8+ =P$78l$K$" $k%W%m%0%i %‘8@8l$O %U%)!<%H%i %s$H%3%\%k$@$1 $G$"$k ( Bh0lHG$N:G8e$N :"$N9-<-1q$K$O %"%$!&%S!<!&%(%‘$, $"$j!V : : : $J$I$N :n 6H$r EE 5$ ;E3] $1 $G=h M} $9 $k<+ F0 7W;; 5!!W $H $J$C$F $$ $?$, , :# $O$J $$ .) F ortran $N 8y:a $O LZB< 7/ $, =<J, $KO@$8$? [4] $+$i7+JV$5$J$$$, , $H$K$+$/ IBM $,A4NO$r$"$2$FIa5Z$HJ]<i$K$D$H$a , B>$N%a!<%+!<$b$3$N =hM}7O$@ $1$O$H IBM $K9g $o$;$FMQ0U$7$? $N$G5,3J$N@)Dj$H AjPX$C$FMxMQ4D6- $N@0Hw$O?J$s$@ . $^$??98} @h @8 $, 2r @b =q $r =P $5$l NHK $G 9V 5A $r $5$l $? $N $G 3X =, 4D 6- $b B> $N 8@ 8l $K Hf$Y 3J CJ $K $h $+$C $? . FC $K JIS 5,3J$H$=$NMQ8l$KCi<B$J2r@b=q$N$*$+$2$G , 7W;;5!2J3X<T , %=%U%H%&%’%"9)3X<T$N4V$G@lLgMQ8l$,0BDj$7 , 8&5f!&650i$N8zN($,2~A1$5$l$?$3$H$OFCI.$KCM$9$k . F ortran $,$$$m$$$mHcH=$5$l$J$,$i$b \still going strong" $G$"$C$?N"$K$O4vEY$+$KOK$k2~D{:n6H$H , M%$l$?:GE,2==hM}7O$N:n@. , $5$i$K$O%9!<%Q!<%3%s%T%e!<%?$NEP>l$J$I$NM}M3$,$"$k . Bg 3X $N 7W ;; 5! %; %s %?!< $G 8+ $k 8B $j , Bg It J, $N Mx MQ <T $O ?t CM 7W ;; $, L\ E* $J $N $G %W %m %0 %i %‘ 8@ 8l $O F or- 1 tran $G=<J, $G$"$j , Unix $J$I$h$j Nc$N%8%g %V%3%s$r $D$1$F %P%C%A$GN. $9$H$$ $&@83hMM <0$G$" $k . FC$K:G 6a>.5,LO$J7W;;$O%o!<%/%9%F!<%7%g%s$K0\$C$F9T$- , Bg8}$@$1$,;D$j , 1W!9 F ortran 0l?’$K$J$C$F$$$k . %9!<%Q!<%3%s%T%e!<%?$G$O F ortran $7$+;H$($J$$$H$$$&$3$H$G , ( ElBg$N ) 6bED7/$N � $N7W;;$O?tCM7W ;; $@$+ $i F ortran $G=q $$ $FEv A3 $@$, , O@ M}7? %W %m%0 %i %‘$r %9!< %Q!<%3 %s %T%e!<%? $GAv $i $;$k ( F| N)$N ) 6b ED7/ [5], %K%k%=%s7/ [6] $N;E;v$G$O=hM}7O$r F ortran $G=q$$$F$$$k . $@ $, F ortran A4 @9$b 65 0iMQ 7W;; 5!%; %s %?!<$G 8+$k 8B$j MM ;R$, JQ$o $j$D $D$" $k . %Q%= %3 %s$G P ascal $, F0$- , P ascal $r65$( $i$l$k%9%?%C%U$, A}$($F$-$?$H $+ , $$$m $$$m$JMW0x$G B>$N8@8l$b;H $o$l$@$7$? . $=$N 1I8w $O$J$, $/8l $j$D$, $l$F$$ $/$K$7 $m , F ortran K| :M , %d%C%[!< F ortran $N;~ Be$O2L $7$F $$$D$^ $GB3$/ $@ $m$&$+ . 2.2 Algol %U %l%C %I!& %U%)!<%H %i %s $N ?) NA IJE9 $r =P $F %P %Y%k DL $j $r 60 HV CO $^ $G $/ $k$H , $= $3 $K$O %" %k %4 %k IW ?M $, %A%g%3 %l!< %H E9$r 7P 1D$7 $F $$ $k . 6@ $N Cf$K 6@ $,:F 5" E* $K8+ $( $k6@ $d %8%’%s %; %s 4o3# $N $*$$ $F $"$k E9 $K $O$$$^$bIW?M$,C<@5$K:B$C$F$$$k [7]. 1958 G/$NM=HwJs9p$KB3$- , 1960 G/$K Algol 60 $NJs9p =q$,$G$? . %"%a%j%+$N F ortran $KBP$7%h!<%m%C %Q $N Algol 60 $O <B MQ E* $J%W %m %0 %i %‘ 8@8l $H $7 $F $O 7h $7$F @. 8y $7 $? $H$O $$ $( $J $$ $, , %[ %" [8] $N $_ $J $i $: @$ 3&$N 7W ;;5! 20 $K %W%m %0 %i%‘ 8@ 8l$H $O $I$& $$ $&$b $N $G$" $k $+$r 65 $($? $N $G $"$C$? . %W %m %0%i %‘ 8@ 8l$O 9= J8$H 0UL#$KJ,$1 $F5-=R$9 $k ; %W%m%0%i%‘ $,07$&%G!< %?$K$O7? $,$"$k ; :F5"8F =P$7$N0U L#$N5-=R $O$+$/$+ $/ $7$+$8$+ ; <B?t$N7W;;$K$D$$$F$O \in the sense of n umerical analysis" $H=q$$$? . %W %m %0 %i %‘ 8@ 8l $H $7 $F @. 8y $7 $J $+$C $? M} M3 $O M} A[ $r DI $$ 2a $. $F 6b J* I= 8= $r %$ %s %W %j %a %s %? $K $^ $+ $; $? $3$H , own $d switch $J $ILd Bj$H ;W $o$l $k5! G=$r F~$l $? $3$H , $= $NB> $G$" $k . 2f$, 9q$G $b Algolip $J$I $$ $/$D$+ $N=h M}7O $,:n $i$l $?$, , M= Ls8l $NI= 8=$, LLE] $G$"$C $?$H $$$&0u >]$O H]$a $J$$ . $@ $, goto J8 $J$7 $K %W%m %0%i %‘$, =q$1 $k 3Z$7 $5$r L#$o $&$3 $H$, $G $-$? . $b$A $m$s $3$l $, goto J8 M-32 O@ [9] $K H/E8 $9$k $H $O M=A[$7$J$+$C$?$, . $"$NJ8K!=q [10] $O$R$H$D$NDj4’;l$K$^$GCm0U$rJ’$C$F=q$$$F$"$k$H$$$& . %W%m%0%i%‘8@8l$H$7$F$O@. 8y$7$J$/ $F$b , J8K!=q$O ?7?M$K0UL#$r?<$/ L#$o$$$D$DFI$s$GLc $$$?$$$b$N$G$"$k . 9, $$2f$,9q$K$OJFED $5 $s$HLn2<7/$N2r@b=q [11] $,$"$k . %P %Y %k DL$j 68 HVCO $K %" %k %4 %kIW ?M $N ?F @L$N E9 $, $" $k $H$$ $o $l $k $N$O Algol 68 $N$3 $H $G $" $k . 1981 G/ 5 7n , I.<T $O%[ %" , %t%# %k%H , JF ED$5$s Ey$H %"%‘ %9%F %k%@ %‘$N =I<K $N%P!< $G0{ $_$J $,$i !V$"$N F|!W$N OC $r $7 $F $$$? . I. <T $O 9T $+ $J$+$C $? $, , 1968 G/ 12 7n ( 2? F| $+ ?) IFIP TC2 W G2.1 $O %_%e%s %X %s $G <! 4| Algol $r7h$a$k$Y$/2q9g$7 , %o%$%s%O%k%G%s$N8@8l$r Algol 68 $H$7$FA*$s$@ . F|K\$OBg3XJ6Ah$H 3 2/1_;v 7o$N$5 $J$+ , JFED$5$s , EgFb$5$s , d*7/ Ey$HMQ0U$7$? Algol N $r , 0lJ} %[%"$H%t%#%k%H $O Algol W $r 8uJd 8@8l$H$7 $F;}$A9~$s$@$, , $I$A$i$b:NMQ $K$J$i$J$+$C$? . !V>b$r LD$i$7$??M$O<rBe $rIiC4$9$Y$7!W$NE= $j ;f$r8+$J$,$i%[%"$,>b$rLD$i$7A40w$K%S!<%k$rCmJ8$7$F;W$$=POC$O?<99$K5Z$s$@ . Algol 68. $3 $l $b =j A’ 0Q 0w 2q 8@ 8l $G $"$C $? . Algol 60 $O %P%C %+ %9 $N 9M $( $? BNF $G 5- =R $7 $F $" $k (BNF $O :#$G $b B? $/ $N8@ 8l $N 9=J8 5- =R $K ;H$o $l $F $$ $k .) $3 $l $K BP$7 $F Algol 68 $O %o %$ %s%O %k %G %s J8K! $H $$$& 2 %l %Y%k $N9= J85- =RK! $r;H$C $? . $D$^ $j Algol 68 $N BNF $r :n$j =P$9 $?$a$N 9=J8 5,B’ $G$" $k . $^ $: %a %? %k!< %k $, %a %? %N!< %7%g %s $+ $i %W %m %H%N!< %7%g %s $r ;3 $N $h $& $K :n $j $@ $9 . 0l J} BNF $N $R $J 7A %O %$ %Q!< %k!< %k $, $" $j , $3 $N Cf $N %a %? %N!< %7%g %s $r $= $l $+ $i :n$C $? %W %m %H %N!< %7%g %s $G 0l @F $K CV $- 49 $( $k $H BNF $N9=J85, B’$,=PMh $k;E3]$1 $G$"$C$? . %W%m%H%N!< %7%g%s$,L5 8B$K:n$i$l $k$+$i9= J85,B’$r L58B$K$G $- , B^>.O)$K$J$k$h$&$J>l9g$b$"$k . $$$:$l$K$7$m Algol 68 $O$3$N9=J85-=R$,6C$-$G$"$j , $3$l$GNc $($P !V@k 8@ $7$F $$ $J$$ JQ ?t $O;H $( $J $$!W$J $I DL >o$J $i 9=J8 5, B’ 0J30 $G 5- =R$9 $k $h $&$J $3 $H$b 9= J8 5,B’ $G I= 8= $7$F$$$? . $=$N$+$o$jFq2r$G!VN^$J$7$N Algol 68 !W$H$$$&K\$rC/$+$,=q$$$?$h$&$K;W$& . 1i;; $O8: ;;$7 $+Dj5A $7$F $J$/ , $"$H $O$=$l $r;H$C $F9= @.$9$k $H$$ $&<jK! $G$"$C $? . $b $&K4 $/$J$C$? $, %o %$%s %O%k %G%s $OG/ $r$H$C $F$b $J$+ $J$+ 1T$/ , LLGr $$$3 $H$r $$$C$? $j3’ $H 0{$_ $K9T$C $?$j , Algol %0 %k!< 2

%W$NA1$-;XF3<T$G$"$C$? . %"%k%4%kIW?M$,<+J,$K$O;RB9$,B?$$$H$$$&$N$O Algol 68 $G$J$/ Algol 60 $NJ}$G$"$k . BNF, 7?@k8@ , %V%m%C%/9=B$Ey Algol 60 $N9M$($r7Q>5$7$?8@8l$O3FCO$G$:$$J,:n$i$l$? . Pascal $O$=$NBeI=$G$"$k . 2.3 Lisp ?tG/ A0 , %W%m %0%i%‘ 8@8l $N9V5A $G0l 3X4|4V $K P ascal $H Lisp $NN> J}$r @bL@$7 $?$3 $H$,$"$C $? . 4|Kv;n 83 $G Pascal $H Lisp $G BP >H E* $J E@ $r =q $$ $F Lc$C $? $H $3 $m !V Lisp $K $O G. Nu $J %O%C %+!< $, $$ $k $, P ascal $K $O$=$& $$$&?M$O$$$J $$!W$H$$$&$N$,$"$C $F , $$ $?$/46F0$7$? . :8MM , Lisp $O%O%C%+!<$N%W %m%0%i%‘8@8l $G $"$C $? $N$@ . !V$3$l $^ $G $I$l $@ $1 B?$/ $N <c <T$, %Y!< %H!< %Y%s $N 2; 3Z$G M& 5$$E $1 $i $l$? $+!W $H $O%m %^ %s!& %m %i%s $N8@ MU$G $"$k . F1MM $K Lisp $b B?$/ $N7W ;;5! %O%C%+!< $N?4 $N6W $N;e $r$+ $-LD $i$7 , H‘Ey $O$^ $?=h M} 7O$N<+:n$K<c$$7lD,$r$?$.$i$;$? . 6a;37/$N>.$5$J Lisp[12], Cv;t7/$N Basic $G=q$$$? Lisp[13] $+$i$OG. $$A[$$$,%U%D%U%D$HEA$o$C$F$/$k . @::2$3$a$?3X0LO@J8$r!V Lisp $KJ{$2!W$?$N$OC/$G$"$C$?$m$&$+ . %@%$ %/%9%H %i$, \the most intelligen t w a y to misuse a computer" $H@d ;?$7$? Lisp $HI.<T $H$N=P 2q$$ $O 1958 G/$G$"$C $? . 8& 5f<<$NF# B<@hGZ$+ $iEO$5$l $?%8%g%s!&%^%C %+!<%7!<$NO@ J8$G$"$k . A4MF $,$o $+$C $? $N $O Lisp 1.5 $N %^ %K%e %" %k $r F~ <j $7 $? ;~ $G , E_ $N 7Z 0f Bt $G $= $l $K FI $_ $U $1$C $? . 1964 G/ :" $K $J $k $H F| K\ 66 $N IBM 7W ;; %; %s %?!< $G Lisp $, ;H $( $k $h $& $K $J $j El ;3 7/ $, Lisp $r ;H$C $F B4 6H O@ J8 $N 8& 5f $r $7 $? . 1965 G/ , El Bg $N Bg 7? 7W ;; 5! %; %s %?!< $, 3+ @_ $5 $l , Hitac 5020 $, F~$C $F $- $? $N $G , =u <j $N Ht Bt $5 $s ( 8=@+ 1sF# ) $H 5020 MQ$N Lisp $r :n$C$? . Ev;~$O%j%s %1!<%8%(%G%#%? $,CY$/ , %G%P%C%0 $K?oJ,<j4V $,$+ $+$C$?$, , Cf@>7/$NK\ [14] $K$h$k$H$3$l$,2f$,9q$N:G=i$N Lisp =hM}7O$N$h$&$G$"$k . $=$N8eI.<T$H Lisp $N4X78$O0l;~AB1o$K$J$k$1$l$I$b , 1971 G/:"%U%!%s%G%k%W!<%k$+$i PDP-8 MQ Lisp =h M} 7O$r Lc $$ , $3 $l $, 3X 2J$N PDP-12 $GBP OC E* $K F0$/ $? $a :F $S Lisp $r 3Z $7$‘ $3 $H $, $G $-$? . 1973 G/ $+ $i 74 G/ $K$+$1 MIT $N%W%m%8%’ %/%H MA C $KBZ:_ $7$?$, , $3$3$O L4$K8+$? Lisp CB@8$N CO . Ev;~%G%#%S%C %I!&%‘!<%s$O$^$@3XIt3X@8$@$C$?$, , H‘$N:n$C$? MacLisp $r4.G=$9$k$3$H$,$G$-$? . Bh 0l2s $N Lisp %3 %s %F%9 %H $,9T $o $l$? $N$O 1974 G/$G $" $k . 2f!9 $N 8&5f << ( ?9 8} 8& ) $O $3 $l$K ;2 2C$9 $k $h $& $J Lisp =h M} 7O $O ;}$C $F $$ $J $+$C $? . Algol N 0J Mh Algol 7O 8@ 8l %^ %$ %/ %m Plan $d Pascal, Solo $N J} $K4X ?4 $, $"$C$? $? $a$G $" $k . $@ $,$$ $m $$ $m$J 8@ 8l$H $D $-9g $& $[$I , Lisp $N 4J 7i$J NI $5 $,L\ N)$C $F$/ $k [15]. I.<T$N$^$o$j ( OBED8& ) $K:F$S Lisp $N4D6-$,$G$-$k$h$&$K$J$C$?$N$O8&5f<<$K$$$?6a;37/$K$h$k . 1975 G/ $K?J 3X $7$F $- $?6a ;37/ $O 3 G/ 2F $N<B =, $GEl <G $X9T $- , $=$3 $G Lisp $N @v Ni$r <u$1 , B4 6H O@J8 , =$ ;NO@ J8 , Gn ;NO@ J8 $N$9 $Y $F$G Lisp $K 4X 78$7 $? 8&5f $r $7$? . H‘ $O 1977 G/ $K %$%s %F %k$N %^ %$%3 %s$K >. $5$J Lisp[12] $r:n $j , Mb G/>pJs 9)3X$N F acom 230/38 MQ$N Lisp/P $r Pascal $G=q$- [16], 1980 G/ $+$iBg 7?7W;; 5!%;%s %?!<$N Hitac M200H $N$?$a$N UtiLisp $r3+H/$7$? . $7$P$i$/$O UtiLisp $NOCBj$K$J$k$,5v$7$F$[$7$$ . UtiLisp $O0l1~ MacLisp 7O $@$, InterLisp N. $N%(%G%#%?$b;} $A , FH<+ $K9)IW$7$?$H $3$m$b$"$jHs>o $K %P%i%s%9 $N$h$$;EMM$@ . $H$K$+ $/9bB.<B9T$r?H>e $H$7$F$*$j , Ev ;~M}8&$KMh$F$$$? %N!<%^%s$,46?4$7$F $$ $? . UtiLisp $O$=$N8e F acom $d IBM $N%a%$%s%U%l!<%‘$X$b0\?"$7$? . 8&5f<<$O$= $N8e%o!<%/%9%F!<%7%g%s;~Be$K $J$j , UtiLisp $r $^$: Sun1 (MC68000) $X0\?"$7$? . $3$l $O %"%I %l%9 $, 24 %S%C %H , %l %8 %9%? ?t 16 $J$N $G %a%$ %s%U %l!<%‘ $N%] %$%s %?%? %0$N <j K!$, $=$N $^$^ ;H$( $? . $?$@ GC ( %4%_ =8$a ) $O%a%$ %s%U%l!<%‘$N<0G/ A+5\J}<0$+$i %]%$%s%?5UE>$H %9%i%$%I%3%s%Q %/%7%g%sJ}<0 $KJQ$o$C$? . $3$N UtiLisp68 $O 512K $N Macin tosh $G$bF0$-Cg!92wE,$G$"$k . 0lJ}%a%$%s%U%l!<%‘$N UtiLisp $O%"!<%-%F%/%A%c$N0[$J$kF|EE$N ACOS %7%j!<%:$X$b0\?"$5$l$? . $3 $l$OF|EE$N>eED$5$s$K$h$k . %o!< %/ %9 %F!< %7%g%s $, MC68010, 68020 $K $J $k $H , %" %I %l %9 I} $,A} $( %] %$ %s %? %?%0 $, ;H $( $: , Sun1 $N UtiLisp68 $O Sun2, Sun3 $X $O0\ $;$J$+$C $? . $@$, $J$s $H$7$F $b?7 $7$$ Sun $K $b UtiLisp $,M_ $7$$$H $$$&8& 5f<<$NG.0U $G , %"%I%l%9 , %*%U %8%’%/%H%?%0J; MQ$N UtiLisp32 $,$G $-$? . Er@u , 9b66 , 6b ;R , @P0f7/ Ey$NEXNO $K$h$k . $3$l$K $O$3$l$^$G$N UtLisp $K$J$+$C$?B?=E@: EY@0?t (bignum) $,$D$$$? . FC$K$=$N 2 3

?J 10 ?JJQ49$O9b667/$N6l?4$N:n$G$"$k . UtiLisp32 $O V AX $K$b0\?"$7$? . F| EE$G $O , 68020 7O $N%o!< %/ %9%F!< %7%g %s $K$b UtiLisp $r$N $; $k$Y $/ 9)IW $7 , 2f!9 $H $O0c$C $? %"%I %l %9%?%0J}<0$N$b$N$r<B8=$7$? . EWS4800 $N UtiLisp $,$=$l$G , 66K\$5$sEy$K$h$k . 80x86 $N CPU $X $O 6b ;R 7/ $, UtiLisp32 $r B? >/ 4J C1 2= $7 cUtiLisp $r :n$C $? , F| EE $d %( %W %= %s $N PC, %i%C%W%H%C%W$J$I$GF0$$$F$$$k . 1988 G/2F , 8& 5f<< $K Sun4 $,F~ $k $H , $3 $N SP AR C %A%C %W $N CPU $N $?$a , :# 2s$O ED Cf 7/$K $h$C $F C $G=q$$$? UtiLisp/C $,40@.$7$? . %3%s%Q%$%i$OB<>>7/$NO+:n$G$"$k . UtiLisp $O>e=R $N=hM}7O 0J30$K $b2f$,9q $N Lisp %^%7 %s$G$"$k IY;NDL$N F acom � , NTT $N Elis $G$b F0$/$3$H$rIU$12C$($?$$ . 0J >e $O Lisp %O%C %/ $N$[ $s $N 0l Nc$K 2a $. $J $$ . $3 $3 $K $O =q$- @Z $l $J $$$/ $i $$ 9q Fb , 9q30 E~ $k $H $3$m $K Lisp $N8=Lr , M= Hw73$,K~ $A$F$$$k . Lisp $OC/$K$G $b:n$l , C/ $K$G$b;H$( $k . Lisp $7$+ ;H$($J$$ Lisp %^%7 %s$r:n$m$&$H$7$?Bl7/$=$NB>$N5$;}$A$b$h$/$o$+$k$G$O$J$$$+ . $3 $N9- $$ @$3& $N$I $3 $+$K $O !V2f$O Lisp $N$? $a$K @8 $^$l , Lisp $N$? $a $K@8 $- , Lisp $N $?$a $K ;‘$J $s!W $H@@$C$F$$$k<c<T$,$-$C$H$$$k$K0c$$$J$$$H;W$&$N$G$"$k . 2.4 P ascal K\J* $N%W%m%0 %i%^$+$i !V=w!&;R6! $N;H$&$b $N!W$H7h$a $D$1$i$l $? [17]Pascal $O %W%m%0 %i%‘8@8l 30 G/ $NNr;K$NCf$G$d$O$jL5;k$G$-$J$$B8:_$G$"$k . P ascal $N@.N)2aDx$K$D$$$FI.<T$O 10 G/DxA0$N;(;o$NO":\ [18] $N:G =i $K>\ $7$/ =R $Y$? $, , 4JC1 $K7+ $j JV$7 $F$* $/ . A0 $N>O $K $"$k $h$& $K IFIP TC2 W G2.1 $, 1968 G/ 12 7n $K Algol 60 $N8e 7Q8@ 8l$rA* Dj$7 $?$, , $=$N;~ $N8uJd $N Algol W $, $=$N8e $5$i$K %j%U%! %$%s$5 $l Pascal $K $J$C $? $H$$$C $F $h $$ . :# $G $b Pascal $N 5, 3J =q$N A0 =q $- $K=q $$ $F $"$k $, , %t%# %k %H $, Pascal $r @_7W$7$?L\E*$O � 8@8l$K$O$C $-$j8=$l $F$$$k35 G0$K4p$E $- , 7OE}E* $J%W%m%0 %i%‘$N:n$j J}$r65$( $k$N$KE, $7$?8@8l $r :n$k ; � ?.Mj$G$- , B.$$%3%s%Q%$%i$,<B8=$G$-$k8@8l$r:n$k ; $3$H$G$"$C$? . :G=i $N%3%s %Q%$ %i$O F ortran $G=q$- , <!$N%3 %s%Q%$ %i$O P ascal $G5- =R$7$? . $3$N P ascal $NJ8 K!$OH/ 4)$5$l$?$P$+$j$N Acta Informatica $K:\$C$? . $=$N8e Pascal $NJ8K!$OB?>/<jD>$7$5$l$?$1$l$I$b , $"$^ $jIa5Z$9$kA0$@$C$?$N$G , $=$N1F6A$O$"$^$j$J$$ . Pascal $, =P$? $N$, 1970 G/$H $7$F , 30 G/$N Nr;K $N$& $A , $b$& =i$a $+$i 1/3 0L$N =h$K $J$k $1$l $I$b , $= $N8e$N P ascal $NIa5Z$K$OFs$D$N%9%F%C%W$,$"$k$H8+$i$l$k . $=$N0l$D$O 1970 G/BeA0H>$G , ElBg$G$b$=$N :";H$($k$h$&$K$J$C$?$N$@$, , $=$N3H$^$jJ}$O:#9M$($F$_$k$H : 1. Pascal $N9M$(J}$K6&LD$7$??M$+$iMW5a$,$"$j , %t%#%k%H$O$=$l$K2w$/1~$8$F%F!<%W$rAw$C$? . 2. 9= B$ E* %W %m %0 %i %_ %s %0 $N O@ J8 $, $$ $/ $D $b H/ I= $5 $l $? $, , $= $l $i $N O@ J8 $N Nc Bj $O Pascal( Iw$N 8@ 8l ) $G=q$$$?$b$N$,B?$$ . 3. Hf3SE*Aa$$;~4|$K<j0z$-=q$r=PHG$7$? . $3 $N 3 >r 7o$, B7$C$F $$ $?$? $a $KBh 0l%9 %F%C %W$N P ascal $N Ia5Z $,$"$C $? $HI. <T $O;W $&$, $$ $+$, $G$" $m $&$+ . $b $A $m $s Pascal <+?H $, NI $$ @_ 7W $G $"$C $? $H $$$& $N $, A0 Ds >r 7o $G $" $k$, , $3 $l $O <g 4Q E* $J H= CG $+$b $7 $l$J$$ . 8= $K Pascal $K $O%O!<%P!<%^%s $NHcH=$H$$$& J8=q$,$"$C$? . Pascal $K $O$3$&$$$&5! G=$bM_$7$$ $H $+ , $3$s $JIw $K$7 $+=q $1$J $$$N $O:$ $k$H $+ , $$ $m$$ $m=q $$$F $"$C$? $h$& $K;W $&$1 $l$I $b , %t%# %k%H $,$= $l 4

$r 0l@Z L[;& $7$? $N$O NI$+$C $? . P ascal $O Algol $N $h$& $J0Q 0w2q 8@8l $KBP $7$F %K%/ %i%& %9!&%t%# %k%H $N8D ?M@_7W8@ 8l$J$N$@$+$i , @_7W<T8D?M$,2?$G $bFHCG$G7h$a$l$P$h $$ . 0Q0w2q$K$J$k$HL1 <gE*$K2?$G$b<h$j F~ $l$F , 8@8l$O<gBN@-$,$J$/$J$C$F$7$^$& . Bh Fs %9 %F%C%W $O %Q %= %3%s $N EP >l $G $"$k . 1970 G/ Be H>$P $K EP >l $7 $? 4K %P %$ %H$N %Q %= %3 %s$N Basic $N %$ %s %? %W %j %? $r FI $s $@ ;~ $O , 15 G/ Dx A0 $N 0.5K 8l %Q %i %a %H %m %s 7W ;; 5! $N %3!< %G%# %s %0 %F %/ %K%C %/ $r ;W $$ =P $7 , $D$$ %O%i %O%i $HN^ $rN. $7$?$j $7$? $b$N $@$, , $d$, $F Apple $K%1 %s!&%\!< %k%9 $, Pascal $r>h$; $k$H $$$&F|$,Mh $k . $3$l $r7@5!$K%Q%=%3%s$H $H$b$K Pascal $,Ia5Z$7$? . Apple Macin tosh $O%7%9%F%‘ %W%m%0 %i%‘ $, Pascal $G =q$$$F$" $k . %Q%=%3%s MQ Pascal $, $=$N8e$I $N0L$"$k $+ , Rt SM$K$O T urb o P ascal 0L$7 $+ ;W$$=P$;$J$$$, , $:$$J,$"$k$N$@$m$& . >/$7;~Be$O%P%C%/$9$k$, , P ascal $O0\?"%-%C%H$,$h$/=PMh$F$$$? . $=$l$bIa5Z$KLrN)$C$?$K0c$$$J$$ . $3$l $b=q$-=P $9$HD9$/$J $k$, , $R $H$D$@$1 LLGr$$OC $O Pascal $N %3%s%Q%$ %i$, P ascal $G=q$$$F $"$j , $= $l $K 10 ?J 2 ?J JQ 49$N Dj ?t $, 0.1 $H =q $$ $F $"$C $F Ld Bj $r 0z $-5/ $3 $7 $? $3 $H $@ . 2 ?J K! $N 7W ;; 5! $G $O 10 ?J K! $N>.?t 0.1 $O@53N$K$O I=8=$G$-$J $$$, , $3$NDj?t$r ;H$C$F<!$NHG $N%3%s%Q%$%i $N 0.1 $r7W;; $9$k$N$@$+$i 0.1 $OA0 $h$j IT @53N $K$J $k . $= $l $r;H$C $F<! $NHG $N 0.1 $r :n $k$H $5$i $KIT @5 3N$K $J$k . $H$$ $& 6q9g $G 0.1 $NCM$r8+$l$P%t%!!<%8%g%s$,$o$+$k$H$$$&%8%g!<%/$b$"$C$?$1$l$I$b , $3$l$OI.<T$,%A%e!<%j%C%R$K9T$C $?$H$-Js9p$r$7$?$N$G4{$K=$@5$5$l$F$$$k . Pascal $, Ia5Z$9 $k$N$O $o$+$C$? $1$l $I$b , $= $N7k2L $$$m$$ $m$J =hM}7O $,$G$- , $9$k $H:#8e $O5,3J $r:n $j$?$$$J$I$HJQ$J$3$H$r$$$&?M$,=P$F$/$k . $3$l$b5,3J$NA0=q$-$K=q$$$F$"$k$3$H$@$, , P ascal $O:G=i$N L\E* $rD6$($F 9-$/;H$o $l$k$h$& $K$J$j , %7%9%F%‘ %W%m%0%i %‘ , 1~MQ %W%m%0%i %‘$bBt;3 =q$+$l $k$h$&$K $J$C $? . %]!<%?%S%j%F%#$rJ]>Z$9$k$?$a$K5,3J$r:n$C$?$3$H$K$J$C$F$$$k . 5,3J$r:n$k$H$$$&OC$rFI$s$@;~ , I.<T$O$3$l$OM-Fq$/$J$$$H;W$C$? . F ortran $d Cob ol $OCN$i$: , P as- cal $J$i %t%# %k%H $N J8K! =q $G=< J, $G$" $k . $=$b $= $b Pascal $N %3 %s%Q %$ %i$O JL $H$7 $F ??LL L\$K =h M}7O $r :n $k $J$i $; $a$F PL/360 $N$h $& $K%l %8%9 %? $K<j $N FO$/ 8@ 8l$r ;H $&$Y $-$G $O $J$$ $+ . %t%# %k %H$N 9M $($r J9 $/ $H , H‘$b5,3J2=$K$OH?BP $G5,3J2=$N:n6H$K $O2C$o$i$J$$$H$$$& . H‘ $N$$$$J,$O%W%m%0 %i%‘8@8l$N8&5f$N $? $a$K P ascal $N=hM}7O$K<+M3$K<j$r2C$($F$$$m$$$m$J<B83$r$d$C$F$_$FLc$$$?$$$+$i$H$$$&$N$G$"$C$? . 5,3J $r:n $k:n6H $OFq 9R$7$? . $9$G $K3F CO$GFH <+$K :n$i$l $?=h M}7O$, $"$C$F , 4JC1 $K$OE} 0lE* $J5-=R $, $G$-$J$+$C $? . $^$?0Q0w2q7A<0 $G5,3JJ80F$r:n$C$? $N$G , <!!9$H0U 8+$,$G$F$O@:L)2= $7$J$1$l$P$J$i$J $$ $H$$ $&;vBV $,B3$- , $=$N7k 2L , :#8+ $k$h$& $JFq2r $J5,3J =q$,$G $->e$C$? . 5, 3J=q$, $G$-$F $b$3$H $O<}$^ $i $J $+$C$? . Bh0l $K5, 3J=q $K$^$@ [#Kf $JE@ $,8+ IU$+ $j , $=$N $?$a 10 L>0L$N %$%s %?%W %j%F!< %7%g%s %0%k!< %W $r:n$j , $=$3$X<!!9$H<ALd>u$rAw$j , 0U8+$rJ9$/$3$H$K$J$C$? . <B$OI.<T$b$=$N%a%s%P!<$K$5$l$?$N$G , =i $a$N $&$A$O JV;v$r $7$F$$ $?$, , $= $N$& $AGO</ $i$7$/ $J$C$F8r BX$7$F Lc$C$? . Bh Fs$K , BT$C $F$$$^ $7$?$H $P $+ $j3H D% P ascal $N5, 3J $r:n $m $&$H $$ $&Ds 0F$, =P $?$N $G $"$k . $b$& $3 $&$J $k$H PL/I $HF1 $8 $G , CfFG >I>u $K $J$j , <!!9$H 3HD% $7$J $$$H 5$$, :Q$^ $J$$ $H$$ $&$3 $H$K $J$k . 3H D% Pascal $N 5,3J $bJF 9q$r Cf?4 $K?J $s$G $$$?$, , I.<T$O$b$&$?$@$?$@Jr$l$F%U%)%m!<$9$k$N$r;_$a$F$$$k . %W%m%0 %i%‘8@8l$N5, 3J$O ISO/IEC JTC1/SC22 $G$d$k$3$H$K $J$C$F$$$k$N$@ $1$l$I$b , P ascal $N<: GT$KD($j$:$K<!!9$H$$$m$$$m$J8@8l$K$D$$$F5,3J2=$NDs0F$,8e$rCG$?$: , $^$C$?$/@$$bKv$@$H;W$&$3$N:" $G$"$k . Pascal $K4X$7 $F$O Pascal 8000 $N;v$r=q $-N1$a$F$*$-$? $$ . $3$l$OI%ED 7/ , @PH* 7/$K$h$C$FElBgBg 7? 7W ;;5! %;%s %?!< $N Hitac 8800 >e $K :n$i $l$? . $= $N8e , A0Ln 7/ Ey$, %A%e!<%K %s %0$7 , $+$J $j9b @- G=$N 9q;: Pascal $G$"$C$? . :G6a$O$I$N0L;H$o$l$F$$$k$G$"$m$&$+ . 3 1970 G/Be$N%W%m%0%i%‘8@8l $5$7$F%a%8%c!<$G$b$J$$$N$K , FH<+$NE/3X$r;}$C$F$$$k$H$$$&$3$H$G=q$-N1$a$F$*$-$?$$8@8l$K BCPL[19] $H P op-2[20] $, $" $k . BCPL $O %1 %s %V %j%C %8 $N %^!< %A%s!& %j %A%c!< %: $N , Pop-2 $O %( %G%# %s %P %i $N %m %S %s!&%]%C%W%k%9%H!<%s$N , $H$b$K8D?M@_7W8@8l$G$"$k . 5

3.1 BCPL BCPL $O CPL $r 4J C12= $7 $? 8@8l $H $$ $& $3$H $K $J$C $F$$ $k . CPL $G =q$$ $? %W %m%0 %i %‘ $O 8+$? $3 $H $, $"$k $, , <+ K}$G$-$k =hM}7O$, B8:_$7$? $+$I$& $+$OITL@ $G$"$k$k . %j %A%c!<%:$O$7 $P$i$/ MIT $N%W %m%8%’ %/%H MA C $KBZ:_$7 , $=$N;~ BCPL $r:n$C$?$H$$ $o$l$k . I. <T$N@N;}$C$F$$$? BCPL $N %^%K%e%"%k$N0l $D$O MIT HG , $b$&0l$D$O%1%s%V%j%C%8HG$G$"$k . 7kO@$+$i$$$($P$3$l$O CPL ! BCPL ! C $H$J$C$F , :#$d C $,A4@9$N;~Be$G$"$k . $@$, , I.<T$O C $h$j BCPL $NJ}$K$:$C$H0&Ce$,$"$k . BCPL $N%G!< %?$K$O 7?$, $J$$ . $9 $Y$F %S%D%H Ns$H 5$;} $A$,$h $$ . <0 $K$O1& $NCM (rv) $H:8$N CM (lv) $, $" $j , :G=i $O$^$4 $D$/ $1$l $I$b , Algol 68 $G FH$j $G$K deref $, $+$+ $k$N $H0c$$ , 9=J8>e $G1& $+:8 $NCM $r$H $k$N$,7h$^$C$F$$$kB>$OM[$KL@<($7$J$1$l$P$J$i$J$$$, , $=$l$O$=$l$GNI$$$3$H$@$H;W$& . Unix $NK\5r $N%Y%k 8&$O C $X 0\9T$7 $?$, , Smalltalk $N%<%m%C%/ %9$K$O BCPL $NEAE} $,$7$P $i$/;D$C $F$$$?$h$&$G$"$k . Alto $O BCPL %^%7%s$G$"$C$?$i$7$$ . 3.2 P op-2 BCPL $O0\?"@-$K9)IW$r6E$i$7$?=h M}7O$r;}$D%3%s%Q%$%i8@8l$G$"$k$, , Pop-2 $OBP OC@-$rA0LL$K=P $7 $? 2r <a <B 9T 7? $N 8@ 8l$G $"$C $? . Ev ;~ %" %a %j %+$K $O Joss $H $$ $& BP OC7? $N 8@ 8l $@ $+ %7 %9 %F %‘ $, $"$C $? $7 , PDP $GF0$/ Lisp $bBPOC7?$@$C$?$h$&$@$, , P op-2 $O$O$k$+$K$$$m$$$m$J$3$H$,$G$-$k8@8l$G$"$C$? . $^$: , $$ $^$J$i EEBn $G$d$k $h$& $JBn>e 7W;; 5!$N5! G=$, $"$C$? . JQ ?t$r @k8@$7 $FCM $rF~$l $k$3 $H$b$G $- $k . 4X?t$d<jB3$-$b@k8@$G$-$k . %i%‘%@<0$b$"$k . ?tCM7W;;$@$1$G$J$/ , 5-9f=hM}$b$G$-$? . BCPL $HF1 MM $K Pop-2 $b 7W ;;%a %+ %K%: %‘ $NK\ <A$, 8@ 8l$K 8= $l$F $$ $k$h $&$J 5$ $,$7 $? . $J $K $7$m 7W ;; $K;H $&%9%?%C%/ $rA0LL$K 2!$7=P $7$F$$$k . 1,2 ! y ! x $G 1 $r%9%?%C %/$K push; 2 $r %9%?%C%/$K push; %9 %?%C %/$r p op $7 $F y $X ; %9%?%C %/ $r p op $7 $F x $X ; $H $J $j x $K 1 $, , y $K 2 $,F~ $k ;E 3] $1$G $"$C $? . LLGr$$ $N$O BCPL $N rv $H lv $K;w$F$$ $k$, selector $H up dater $G , %j%9%H l $N@hF,$NMWAG $r%j%9%H k $N @hF,$NMWAG$H$9$k$N$K hd(l) ! hd(k) $H=q$/Lu$@$, , MWAG$r<h$j=P$9 hd $O selector, MWAG$KBeF~$9$k hd $O up dater $H$$ $$ , hd $O $U$?$D$N 4X?t$+ $i$J$k %@%V%l%C %H$H$$$& . hd $N up dater $r:n$k $K$O < Dj 5A > ! up dater(hd), selector $r:n$k$K$O < Dj5A > ! setector(hd) $H$9$k$, , up dater, selector $b%@%V%l%C %H$G up dater (hd) ! : : : $H=q$/$H up dater $N selector $,;H$o$l$k$3$H$K$J$k . %* %Z%l!< %?$bMx MQ<T $,$= $NM% @h=g 0L$H $H$b $K<+ M3$K Dj5A $G$- $k (Prolog $d Algol N $HF1 MM .) %( %G%# %s %P%i $G%P!< %9 %H!<%k $, Pop-2 $N %G%b $r 8+$; $F$/ $l , $$ $-$J $j %P%C%/ %H%i%C %/$N 4X ?t$r :n$C$? $N $K$$ $5 $5$+6C$$$?$, , 7k9=2?$G$b$G$-$k8@8l$G$"$k . !V%G!< %?$, $= $N $^$^ %W %m%0 %i %‘$K $J $k 8@8l $, Lisp $N B> $K$" $k $+ ? !W IFIP WG2.1 $N2q 9g $GC/ $+ $,H/ 8@$7 $? . %U%! %s%G%k %W!<%k$, B(:B$K !V$"$k$H $b ! P op-2 $J$i $G$-$k!W $HEz$( $? . p op v al $H$$$& 4X?t$, J8 ;zNs$r P op-2 $N%W%m%0%i%‘$K$7$F$7$^$&$N$G$"$k . Pop-2 $O %( %G%# %s %P %i $N ?M 9) CN G= 8& 5f =j $G ;H$C $F $$ $? . Popeye $H $$ $& ;k 3P $N <B 83 $r $7 $? $j P oplar $H $$$& Prolog $N$h $& $J$b $N$r :n$C $?$j $7 $F$$ $? $, , :G 6a $OB> $NBg 3X $G%Q %= %3%s $N $?$a $N P op-11 $r3+ H/ $7$?$h$&$G$"$k . 4 1980 G/Be$N%W%m%0%i%‘8@8l %"%a%j%+$G:n$i$l$?Bt;3$N8@8l$+$i$3$3$G$O Smalltalk[21] $H PostScript[22] $r<h$j5s$2$?$$ . Smalltalk $O%<%m%C%/%9$N , P ostScript $O%"%I!<%S$N , $H$b$K4k6H@_7W8@8l$H$$$&$Y$-$+ . 4.1 Smalltalk Smalltalk $O8@ 8l $H$$ $&$h $j %7%9 %F %‘$@ $, , %* %V %8%’%/ %H;X 8~ $NFH FC$N 8@ 8l$r Fb B"$7 $F$$ $k . %@%$ %J %V%C%/ $N5-;v $rFI$s $@$N$O $$$D :"$@$+ K:$l$? . 1979 G/ $N=U$@ $H;W$& $,Ev;~ $^$@Nk LZ7/$N $$$? %<%m%C%/ %9 $N8&5f=j$rK,$l$?$H$3$m , Alto $K%@%$%J%V%C%/$5$J$,$i$N2hLL$, 1G$C$F$$$F467c$7$? . $=$l$, Smalltalk 6

$G$"$C $?$+$I $&$+$O CN$i$J$$ . Smalltalk $K$D $$$F>\$7 $/CN$C$? $N$O Byte ;o $N Smalltalk FC=8 9f$K$h$C $F $G$"$C $? . $@$, %W %m%0 %i%‘ $r $I$& F~ NO$9 $k $N$+ $5$C $Q$j $o $+$i $: , $=$N 8e ElBg $K $-$? Nk LZ7/ $K J9$/ $H , %&%# %s %I %&$G JT =8 $7 $F :n $k$@ $1 $@ $H $$ $&$9 $2 $J $$ JV ;v . $= $l $, $I $&$$ $& 0U L# $+ $ONk LZ 7/ $, Sun1 $K 0\ ?" $7$? Smalltalk $rD>@\8+$?$j;H$C$?$j$7$?;~$G$"$k . Smalltalk $O$7 $+$7Bg JQ$J %+%k %A%c!<%7%g%C%/ $G$"$C $? . 4D6-$H $7$F $O:# $H$J$C$F $O>. $5$$ $+$bCN $l $J $$ $, , $" $lDx $N %f!< %F%#%j %F%# , 4pK\ E* %a%=%C %I , 4D6- $N =8 9g$, MQ 0U$7 $F $" $k$b $N $O Unix $r $* $$$F $J $$$N$G$O$J$$$+$H;W$C$? . The Language and its Implemen tation $r1!@8=t7/$H 8 3d$j$+$?FI$_ , MVC $N2?$?$k$+$b$o$+$j , Macin tosh $d Sun $G$b;H$&$H , $h$/$>$3$s$J$b$N$r:n$C$?$H62$lF~$C$? . $?$@I.<T $NHa4QE*7kO@$O , $"$"$$$&$b$N$,<+M3$K;H$($k$N$O$d$O$j 35 :M$^$G$i$7$$$H$$$&$3$H$G$"$k . Smalltalk $K$D$$$F$OG_B<7/$N0U8+ [23] $r0zMQ$7$?$$ . Smalltalk $H Lisp $r Hf $Y$F $_ $k$H , Smalltalk $N J}$, =c?h G] M\$N L> 2V$G , Lisp $N $[$& $O 1+Iw $r@8$-$L$$$F$-$?Ln$N2V$N$h$&$J5$$,$7$^$9 . Smalltalk $NJ}$O , $=$l$>$l$N5!G=$,$&$^$/M; 9g$7$F , 0l$D$NE}9g$7$?%7%9%F%‘$r:n$C$F$$$k$N$KBP$7 , Lisp $NJ}$O , $=$l$>$l$,HyL/$JIT6( OB2;$r=P$7$J$,$i$b , $J$s$H$+6(NO$79g$C$F$$$k$h$&$J46$8$G$9 : : : 4.2 P ostScript Smalltalk $KHf$Y$l$P0l8+$7$FBg$7$?$3$H$O$J$$$H;W$&$N$, PostScript $G$"$k . 6&DLE@$O$H$b$K Xe- rox $,H/ >M$NCO$H$$ $&$3$H$G$m$& $+ . H>G/$[ $IA0 , Bg3X$N<+ <<$K Macintosh , Sun3 $HJB $Y$F Apple %l!< %6 %i %$ %? $r @_ CV $7 $? $N $G $$ $m $$ $m $J ?^ $r =q $$ $? $j , J8 ;z C< Kv $N %O!< %I %3 %T%# %7 %_%e %l!< %? $r :n$C $? $j $G PostScript $GD>@\%W%m%0%i%‘$r=q$/$3$H$bB?$/$J$C$? . $:$$J,M*D9$J8@8l$H$b;W$&$, P op-2, F orth $J$_ $N%9%?%C%/%Y!<%9$NL?NaBN7O$G , 46?4$9$k$[$I2?$G$b$G$-$k . :#$N$H$3$m , latex $NCf$+$i;H$&$N$KB?>/<j 8E@"$C$F$$$k$, , P ostScript $N@$3&$G$3$l$O$G$-$J$+$C$?$H$$$&5-21$O$J$$ . Macintosh $G =q $$$? 3( $r %l!< %6%i %$ %? $KAw $k ;~ $b PostScript $K $J $k $7 , %S%C %H %^%C %W$b PostScript $N %$ %s%?!< %W %j %H$G $- $k $b$N $, $" $k$H $+ , P ostScript $O $3 $N6H 3& $N I8=‘ $K $J $j$D $D $" $k . 2< <j $K 5,3J 20 $, 5,3J $r:n $m $&$H $7$F E% >B$K 4Y$k $h $j , %; %s%9 $N$h $$ @_7W <T$, Smalltalk $d PostScript $N$h $&$J E/ 3X$N $7$C$+$j$7$?$b$N$rAaL\$K:n$k$[$&$,%f!<%6$K$H$C$F$O$k$+$KM-Fq$$$3$H$@$H;W$& . 5 F|K\$N%W%m%0%i%‘8@8l 2f$, 9q$N%= %U%H%&%’ %"3&$O %$%s%W %j%a%s %H$O>! $l$F$$ $k$, , FH<+ $K9M$( =P$7$? %W%m%0 %i%‘8@ 8l$O$I $N 0L$"$C$?$m$&$+ . Algol N $N N $O!VF|K\!W$N$3$H$G , $3$l$r Algo 68 $N8uJd8@8l$H$7$F@_7W$7$?$3$H$rA0$K=R$Y$? . $3 $l$O%$%s%W%j%a%s%H$b$7$?$1$l$IA4A3;H$o$l$J$+$C$? . ?e C+ $5 $s $N >. <k ?0 [24]. Red Lip (reduced list pro cessor) $N >. 7? HG $H $$ $& 0U L# $i $7 $$ . $3 $l $b PostScript $N $h$& $K%* %Z %l!<%? $,:G 8e$K Mh$k . $H $$$& $h$j $O$D $^ $jF| K\8l $NL? Na7A $N 5-K! $K=>$C $F$$ $k $N $@ . J8 $r 5U %]!<%j%C %7%e $K $9 $k$N $J $i F1$8 9= J8 2r @O<j K! $r ;H $&$3 $H $K $7 $F , <0$b PostScript Iw $K $7 $? J} $,$h $+$C $?$N $G $O $J$$ $+ $H ;W$o $l $k . 5U %]!<%j%C %7%e 5- K!$, %* %V%8%’ %/ %H ;X8~ $K $h $/;w 9g $&$H $O C] Fb7/$N@b$@$,>.<k?0$O$=$3$^$G$OE0Dl$7$F$$$J$$ . ICOT $K 3H D% Prolog %* %V %8%’ %/ %H ;X 8~ $H $b $$ $& $Y $- ESP $, $" $k . PSI %^ %7 %s $N A‘ :n %7 %9 %F %‘ $J $I $O $3 $l $G =q $$ $? . I. <T $O OC $r 2? EY $+ J9 $$ $? Dx EY $G $" $^ $j >\ $7 $/ $O CN $i $J $$ $, , $3 $N 8@ 8l $N $* 1" $G SIM- POMS $,Aa $/=q $1 $?$= $&$@ [25]. $H $O$$ $( , $" $l$O Fq$7 $$ 8@8l $J$N $G $O$J $+$m $&$+ . ICOT $@ $+$i $3 $= ;H$($?$N$G$O$J$$$+$H$$$&$N$O$$$$2a$.$@$m$&$+ . %* %V %8%’ %/ %H ;X 8~ $b C++ $H $+ $$ $m $$ $m 8@ 8l $, $" $k $, , JB Ns %* %V %8%’ %/ %H ;X 8~ 8@ 8l ABCL/1[26] $b $b $&$+ $J $j G/4| $N F~$C $?%W %m %8%’%/ %H $G $"$k . >/ $7 ;H$o $; $FLc$C $? $, I.<T $J $j$K $O !V$" $H>/ $7 <c$1 $l $P $b$C$H;H$C$?$+$b!W$H$$$&0u>]$G , 3X@8=t7/$N4V$K$b$&>/$7J*9%$-$,$$$J$$$+$H;W$C$F$$$k . 7

ICOT $N GHC[27] $O JB NsO@ M} 7?8@ 8l $H$7 $F $O , $3 $l $O7W ;; $N %b%G %k $G$O $J $$$+ $H ;W $&Dx C1 =c$J %; %^ %s%F%# %/%9$G5$;} $A$,$h$$ . :G6a$N %W%m%0%i%‘ 8@8l$N9V 5A$G$O P ascal $H Lisp $G $O$J$/$F GHC $H uc $r @bL@$7$F$$$k . $= $N uc[28] $O 40A4 CY 1dI> 2A $N4X ?t7? %W %m%0 %i %‘8@ 8l $G , %?!< %J!< $N Miranda $N ?F@L $_ $?$$ $J 8@8l $G $"$k . 8=:_$N %7%9%F%‘$O%7%s%0 %k%W%m%;%9$G%3%s %Q%$%k%4!<J}<0$@$1$l $I$b , JBNs%W %m%;%9BPOC<0$N%7 %9 %F%‘$NAa$$EP>l$,4|BT$5$l$k$H$3$m$G$"$k . $3$l $i$N?7 $7$$8@ 8l$O , ;~$K $OLLGr $$$H;W$C $F;H$C$F $_ , $3$l$i $N8@8l $N@_7W <T$NNO NL$K7I I~$9$k$, , $3 $l $O Pure Lisp $HF1 $8 $G , K\ Ev $K$J $s $G $b=q $3 $& $H $9$k $H ?4 $J$i $: $b B> $N%Q %i %@ %$ %‘$b F~ $l $J$1 $l $P $J$i$J$$$N$G$O$J$$$+$H$$$&5$$,$7$F$$$k . B>$K$b9q;:8@8l$,$"$k$@$m$&$,$3$3$b$9$0;W$$=P$;$?$b$N$@$1$K$7$? . 6 $*$o$j$K 30 G/4V$K8=$l , A0$N>O$K=q$1$J$+$C $?%W%m%0%i%‘8@8l$r;W$$=P$7 , $=$NL>A0 $@$1JB$Y$F$_$k . ( ;29MJ8 8%$O>JN,$9$k ) Ada, Alphard, Apl, Awk, B, Basic, C, C++, Chill, Clu, Cob ol, Comit, CommonLisp, D32, Edison, Euler, F orth, GPSS, icon, IPL-V, Joss, L6, Maple, Mary , Mesa, Miranda, ML, Mo dula, Mumps, Oc, PL/I, Plits, PL/360, Prolog, Sail, Sc heme, Setl, Sim ula, Snob ol, Solo, T ao, T artan, T rac, T uring, W atfor, : : : $3$NB> , L>A0$@$1B8:_$7$?$b$N Abstracto, Utopia 84, : : : 0lG/$KJ?6Q$$$/$D$N%W%m%0%i%‘8@8l$,=PMh$?$+7W;;$7$F$[$7$$ . %O!<%I%&%’%"$, 30 G/4V$K$J$7$H$2$?D9B-$N?JJb $KHf$Y$?$i , 30 G/ 1 F|$N$4$H$- F ortran $r$+$+$($F $$ $k%W %m %0 %i%‘ 8@ 8l3& $O $$$C$? $$ 2?$r $d$C $F $-$? $N $@$m $& $+$H ;W $o$l $k $K 0c$$ $J $$ . $@ $,%W %m %0 %i%‘ 8@ 8l $O?M4V $N8@ 8l$G $"$k . ?M 4V$N<+ A38@ 8l$b $b$A $m$s K|8E IT0W $G$O$J $$ . $@$+ $i8@ 8lG/ Be3X$, $"$k $o$1 $@ . $= $l$K Hf $Y$l $P <!!9 $H?7 %W %m%0 %i %‘8@ 8l $N@8 $^ $l$F $/ $k$N $O 6C$/ $P $+$j $G $" $k . @8$l $F $-$? $b $N $OI, $: LG$S $k$H$$$& $,LdBj $O$=$NH> 8:4|$N %*!<%@!<$G , 1 %+7n$N$b $N$+$i?t ==G/$N $b$N$^$G $"$k . $3$l $OJ#;( $J <R2q8=>]$N$J$;$k$o$6$G$"$m$&$+ . 9M$($i$l$k%U%!%/%?!<$H$7$F$O � @_7W<T$N%;%s%9 � $=$N%;%s%9$r8+H4$/MxMQ<T$N4c � ITOBMkF1 � 0lEY;H$C$?MxMQ<T$N;W$$F~$l � %a!<%+!<$NG.0U � @h@8$N3X@8$KBP$9$k2!$7$D$1 � ISO $J$I$N$*KO$D$- $3 $s$J Ld Bj$O 2r $/ $o$1 $K $$$+ $J $$ . I. <T$H $7 $F$O D9 $$4V Bt ;3$N 8@ 8l$r 8+ $?$j J9 $$$? $j ;H$C$? $j $7 $F$- $? $, , $$$D$G$b;H$$$?$$8@8l$,$-$A$s$HJ]<i$5$l2wE,$K;H$($k4D6-$NCf$G@8$-$F$3$i$l$?$N$OK>30$N9,$;$H ;W$&$[$+$O$J$$ . 8

CommonLisp $K$D$$$F 30 G/$N $" $f $_ $NJT =8 0Q 0w2q $+ $i CommonLisp $K $D $$$F $b $J $K$+ %3 %a %s%H $9 $k $h$& $K 5a $a$i $l $? $, , I.<T$O$=$3$K73;v8&5f$N=-$$$,$9$k ; >&6H@/:v$, Lisp $r1x$7$F$$$k$H$7$+;W$($J$$ ; $H$$$&M}M3$G Com- monLisp $K$O4X?4$,$J$$$?$a$"$^$j%3%a%s%H$G$-$J$$ . Cf@>7/$O I. <T $N K\ 2; $H $7 $F $O , CommonLisp $O Bg 7y $$ $G $" $j , Lisp K\ Mh $N =c ?h @- $d %7 %s %W %k @- $r2u$9$b$N$H$7$F , $d$,$F$O<+J,<+?H$N<wL?$rC;$/$9$k$b$N$H$7$F , 6K8@$9$l$P AIDS $N $h$&$JB8:_$G$"$k$H$9$i;W$C$F$$$k [29]. : : : $H $$$C $F $$ $k $, , I. <T $b Bg BN F1 0U 8+ $G $" $k . @h F| CommonLisp $N :n 6H 0Q 0w 2q $K 8F $P $l $= $3 $G ?t %; %s %A $N 8|$5 $N 5,3J =q $r8+ $? . $3 $l$O Pascal I8 =‘ 2=$N Fs $NIq $$ $G$" $k . ?t %;%s %A $N5, 3J =q$N 0l 4S@- $J $IC/ $, $I$&$d$C$FD4$Y$k$N$G$"$m$&$+ . $=$N$;$$$+$I$&$+$OCN$i$J$$$, , 5,3J2=$bM=A[DL$jCY$l$F$$$k . $7$+$7 , 5~Bg?t2r8&$NEr@u , GkC+7/$,$$$A$O$d$/ KCl(Ky oto CommonLisp) $N=hM}7O$r:n$j , 3F CO $K Aw $j =P $7 $? $N $O , $$ $m $$ $m $J 0U L# $G I> 2A $5 $l $F $h $$ $G $" $m $& . :G 6a $O HCl(Hokk aido Common- Lisp) $H$$$&L>A0$b<*$K$9$k . ;29MJ88% [1] >pJs=hM}3X2qNr;KFCJL0Q0w2q : \ F|K\$N%3%s%T%e!<%?$NNr;K ", %*!<%‘<R (1985 G/ ). [2] R. W. W exelblat ed: \Preprints ACM SIGPLAN History of Programming Languages, Con- ference, Los Angeles, June 1978", SIGPLAN NOTICES, V ol.13, No.8 (Aug. 1978). [3] E. W. %@%$%/%9%H%i ( LZB<@t Lu ): \ 8,5u$J%W%m%0%i%^ ", bit, V ol.5, No.11 (1973 G/ 10 7n ). [4] LZB< @t : \F ortran $O$$$DK4$S$k$+ ", bit, V ol.9, Nos.3-6 (1977 G/ 3 - 6 7n ). [5] 6b ED BY : \ %9!<%Q!<!&%3%s %T%e!<%?$K$h $k Prolog $N9bB. <B9T ", Bh 26 2s%W%m%0 %i%_%s%0 %7%s%]%8 %& %‘Js9p=8 (1985 G/ ). [6] Martin Nilsson: \P arallel Logic Programming for SIMD Sup ercomputers and Massively Par- allel Computers", El5~Bg3X>pJs9)3X@l96Gn;NO@J8 (1989 G/ 3 7n ). [7] Peter Brown: \T aking a stroll down Bab el Street"" CACM, V ol.27, No.4 (April 1984). [8] C.A.R. %[%" :\ 9DDk$N$U$kCe ",bit,V ol.13,No.8(1981 G/ 7 7n ). [9] LZB< @t :\GO TO O@Ah ",bit, V ol.7, No. 5 (1975 G/ 5 7n ). [10] P . Naur(ed): \Rivised Rep ort on the Algoirthmic Language ALGOL 60", CA CM, V ol. 6, No.1, pp. 1 - 17(Jan. 1963). [11] JFED?.IW , Ln2<9@J? : \Algol 60 9V5A ", 6&N)=PHG (1979). [12] 6a;3N4 : \ >.$5$$ Lisp", >pJs=hM}3X2q%W%m%0%i%_%s%0%7%s%]%8%&%‘0Q0w2q , %^%$%/%m%3%s%T%e!<%?%= %U%H%&%’%"%7%s%]%8%&%‘Js9p=8 (1977 G/ 7 7n ). [13] Cv;t=(N4 : \Basic $G=q$$$? Lisp", bit, V ol.18, Nos.9-10(1986 G/ 9 - 10 7n ). [14] Cf@>@5OB : \Lisp F~Lg - %7%9%F%‘$H%W%m%0%i%_%s%0 ", 6aBe2J3X<R . [15] System5: \Lisp Ni;> ", 2J3X%;%_%J!< , (1985 G/ 4 7n ). 9

[16] 6a;3N4 : \P ascal $K$h $k Lisp =hM} 7O$N:n @. ", >pJs=h M}3X2q%W %m%0%i %_%s%0 %7%s%]%8 %&%‘0Q 0w2q , Bh 20 2s%W%m%0%i%_%s%0%7%s%]%8%&%‘Js9p=8 (1979 G/ 1 7n ). [17] \ K\J*$N%W%m%0%i%^$O Pascal $r;H$o$J$$ ", bit, V ol.17, No.4 (1985 G/ 4 7n ). [18] OBED1Q0l : \ %W%m%0%i%‘8@8l P ascal", bit, V ol.10, Nos.1-12 (1978 G/ 1 - 12 7n ). [19] M. Richards, C. Whitb y-Strev ens, OBEDLu :\BCPL { 8@8l$H$=$N%3%s%Q%$%i ", 6&N)=PHG (1985). [20] R. M. Burstall, J. S. Collins, R. J. Poppelstone: \Programming in Pop-2", Edin burgh Uni- v ersit y Press(1971). [21] A. Goldb erg and D. Robson: \Smalltalk-80 {The Language and its Implementation", Addison- W esley(1983). [22] Adob e Systems Inc.: \P ostScript Language ", Addison-W esley (1985). [23] G_B<63;J : \Smalltalk-80 F~Lg ", %5%$%(%s%9<R (1986). [24] ?eC+@EIW : \ >.<k?08@8l;EMM ", El5~=w;RBg3XF|K\J83X2J (1986 G/ ). [25] 6a;3 N4 : \ %* %V%8%’%/ %H;n 9T8@8l $K$h$k OS $N3+ H/Nc ", >pJs=h M} , V ol.29, No.4, pp.396-401 (1988 G/ 4 7n ). [26] JF_7 L@ FA , <F ;3 1Y:H B> : \ %* %V %8%’%/ %H ;X 8~$K 4p $E$/ JB Ns >pJs =h M}%b %G %k ABM/1 $H $=$N 5- =R 8@8l ABCL/1", %3%s%T%e!<%?%=%U%H%&%’%" , V ol.3, No.3, pp.9-23 (1986). [27] >eEDOB5* : \Guarded Horn Clauses", El5~Bg3X1!>pJs9)3XGn;NO@J8 (1986). [28] M. T ak eic hi: \F ully Lazy Ev aluation of F unctional Programs", (1987). [29] Cf@>@5OB : \ %Q%=%3%s$H Lisp", Computer T oday , V ol.5, No.2 (1988 G/ 3 7n ). 10