!T5^$0?M$N$?$a$N!U Mathematic a Graphics F~Lg EOIt A1N4 � 1 $O$8$a$K $3$N2r@b5-;v$O!"<!$NJ}$rBP>]$K$7$F$$$^$9!# 1. 8&5f<<$K UNIX %o!<%/%9%F!<%7%g%s$,$"$j!" LAN 7PM3$G6e=#Bg3XBg7?7W;;5!%;%s%?!<$K telnet !" ftp $G$-$k!# 2. $G$J$1$l $P!"%;%s%?!<Fs3,%*!<%W%s<<$K =P8~$-!"%;%s%?!<$N%o!<%/%9%F!< %7%g%s$r07$&$@$1$N0UM_ $,$"$k!# 3. O@J8$d OHP $K4JC1$J graphics $r<j$C<h$jAa$/A^F~$7$?$$$H;W$C$F$$$k!# 4. $H$/$K!" L a T E X $KAH$_9~$‘ PostScript �le $r:n$j$?$$!# 5. 8&5f<<$K P ostScript prin ter $,$"$k!# 6. $G $J $1 $l $P!" %; %s %?!< Fs 3, %*!< %W %s << $K graphics $N =P NO $r <h $j $K Mh $k 0U M_ $, $" $k!# %+ %i!< =P NO $b M_$7$$!# 7. 6qBNE*$J4X?t$N7A$,$o$+$C$F$$$k$HBgJQJXMx$G$9!# $3$l $i $N ?M $K!" %; %s %?!< $G 8x 3+ $7 $F $$ $k ?t <0 =h M} %7 %9 %F %‘ Mathematic a $r ;H$C $? graphics $N \ $H $j $" $($: $N " ;H $$ J} $r Nc Bj 0l JU E] $G 2r @b $7 $^ $9!# $3 $N 2r @b $r D/ $a $F!" ;H$C $F $_ $h $& $+ $J $H $$ $& 5$ $K $J$C $? J} $O!":G8e$K$"$2$?;29MJ88%$r=qE9$G$*Gc$$5a$a2<$5$$!# 1.1 Mathematic a $H$O Mathematic a $O Stephen W olfram $5$s$K$h$j3+H/$5$l$?HFMQ?t3X=hM}%7%9%F%‘$G$9!#9bEY$J7W;;5! G=!"?t <0 =h M} 5! G=!" 2 <! 85!" 3 <! 85 graphics 5! G= $r M- $7 $F $$ $^ $9!# ?t <0 $O F ortran, C, T E X %=!< %9 $H $7$F=PNO2DG=$G!" Graphics =PNO$O P ostScript %3!<%I$G=PNO$5$l$^$9!# graphics $O X Windo w %7%9%F%‘$H T ektronix $KBP1~$7$F$$$^$9!#8=:_$N%P!<%8%g%s$O 2.2 $G$9!# 1.2 $I$3$G;H$&$N$+ %;%s %?!< Fb $N 7W ;; 5! << $K @_ CV $5 $l $? %" %W %j %1!< %7%g %s!& %i %$ %V %i %j @l MQ $N Sun %o!< %/ %9 %F!< %7%g %s $r LAN 7P M3 $G Mx MQ $7 $^ $9!# Mx MQ <T $, D> @\ $3 $N %o!< %/ %9 %F!< %7%g %s $r ?( $k $3 $H $O $G $- $^ $; $s!# ;E MM $O 0J 2<$NDL$j$G$9!# WS L> qapls %I%a%$%sL> qapls.cc.kyushu-u.ac.jp IP %"%I%l%9 133.5.8.40 5!<o S{4/10 OS SunOS 4.1.3 � 6e=#Bg3XBg7?7W;;5!%;%s%?!<!&8&5f3+H/It 1

$J$*!" OS $d%o!<%/%9%F!< %7%g%s$O:G6a$N 7W;;5!4D6-$N7c JQ$N$*$j!"$9$0 $KJQ99$K$J$k>l 9g$,$"$j$^ $9!#JQ99$N:]$O%;%s%?!<%K%e!<%9$GD>$A$K$*CN$i$;$7$^$9!# qapls $O !V$/$!$W $k$9!W $H FI$_ $^ $9!#0U L# $O!V6e Bg %;%s %?!< %"%W %j %1!<%7%g %s!& %5!<%P!<!W $/$i $$ $G $7$g$&$+ 1 !# 1.3 ;HMQ;~4V$O!) qapls $O%Y %/%H %k%W %m%;%C %5!"$* $h$S HFMQ 7W;; 5!$H FHN) $K1? MQ$5 $l$F $$$^ $9!#%7 %9%F %‘>c 32$d DdEE $J $IFCJL$J>l9g$,$J$$$+$.$j!" 24 ;~4V /365 F|1?MQ$G$9!#?<Lk$K;E;v$r$9$k$N$,9%$-$J?M$K$O4r$7$$%K%e!< %9$G$9!# 1.4 IiC46b$O!) $?$@$G$O;H$($^$;$s!#%;%s%?!<$N%o!<%/%9%F!<%7%g%sIiC46b$,E,MQ$5$l$^$9!# 1 J,$N@\B3;~4V$"$?$j 3 1_$$$?$@$-$^$9!#$D$^$j!" 1 ;~4V$D$J$$$G 180 1_$G$9!#$J$* CPU 2]6b$O$"$j$^$;$s!# 1.5 %;%C%7%g%s@)8B$O!) %M%C %H %o!< %/ %i %$ %; %s %9 $N 7@ Ls >e!" telnet $G Mathematic a $r Mx MQ $G $- $k ?M ?t $O F1;~$K 2 ?M $^ $G $G $9!# $= $l 0J >e $N Mx MQ $O $G $- $^ $; $s!# =>$C $F!" 0l ?M $G Mathematic a %;%C %7%g %s $r 2 $D 3+ @_ $9 $k $H!" FH @j >uBV$K$J$C$FB>$NMxMQ$,$G$-$J$/$J$j$^$9!#;HMQ$9$k>l9g$O!"0l$D$@$1$K?IJz4j$$$^$9!# 2 $H$j$"$($:5/F0 $J$K$O$H$b$"$l!" qapls $X login $7$F Mathematic a $r5/F0$7$J$/$F$OOC$,?J$_$^$;$s!# 2.1 qapls $X$NMxMQEPO? qapls $KF~$C$F Mathematic a 2 $r5/F0$9$k$K$O!"<!$N step $r1[$($F$/$@$5$$!# 1. %;%s%?!<$KMxMQEPO?$9$k!# $3$N9- Js$r8+$F$$$kJ}$J$iMxMQ<T HV9f$r$*;}$A$G$7$g$&$+$i!"$3 $l$OBg>fIW$G$7$g$&!#Bg>fIW$G $J $$J}$O!"%;%s%?!<$N6&F1MxMQ3]$^$G8fAjCL2<$5$$!# 2. UXP $KMxMQ?=@A$r$9$k!# UXP $OHFMQ5!$N UNIX OS $NL>A0$G$9 3 !# MSP $+$i SINSEI %3%^%s%I$GMxMQ?=@A$r$7$^$9!#%a%K%e!< 7A<0 $J$N$G!";H$$J}$O$9 $0$K$o$+$j$^$9!#?=@A $+$i UXP $, MxMQ$G$-$k$h$&$K $J$k$^$G$K!"BgBN 1, 2 ;~4V$+$+$j$^$9!# UXP $d MSP $N 0U L# $r 2r $5 $J $$ J} $O!" $3 $l $^ $? 6& F1 Mx MQ 3] $K O" Mm $7 $F!" !XMx MQ $N <j 0z!& 4p K\ JT!Y $rF~<j2<$5$$!#>\$7$$@bL@$,$"$j$^$9!# 3. qapls $KMxMQEPO?$9$k!# UXP $O%[%9%HL>$r kyu-cc $H$$$$$^$9!# kyu-cc $K login $7$?8e!" touroku %3%^%s%I$r$?$?$-$^$9!# 1 C/$,L?L>$7$?$+$O65$($^$;$s!# 2 %^%K%e%"%k$r8+$k8B$j!"A4$F%$%?%j%C%/$G Mathematic a $H=q$$$F$"$k$N$G!"$3$3$G$b??;w$7$F$$$^$9!# 3 %Y%/%H%k%W%m%;%C%5 VP2600/10 $K$b UXP $,$"$j$^$9!# 2

� � kyu-cc% touroku qapls � � � � � <--- qapls $KMxMQEPO? OK, User a79999a added in qapls. <--- EPO?40N; kyu-cc% � � $3$l$G qapls $,;H$($k>uBV$K$J$j$^$7$?!# 2.2 qapls MxMQ$NCm0U;v9‘ qapls $N ID $H%Q %9 %o!< %I$O UXP $H F1 $8 $G$9!# qapls $N %[!< %‘%G%# %l %/ %H %j$O!" Mx MQ <T$r a79999a $5$s$H$9$k$H!" /export/home/a79999a $K :n @. $5 $l $^ $9!# $3 $N >l 9g!" /export/home/a79999a 2< $O!" Mx MQ <T %9 %Z!< %9 $H $7 $F <+ M3 $K %U%! %$ %k $N :n@.!& J]B8 $, $G $-$^ $9!# $7 $+ $7$J $, $i!" %G%# %9%/ $K $b 8B3& $, $" $k $N$G!" %7 %9 %F %‘4I M} <T $G<~ 4| E* $K %U%! %$%k$N@0M}$r9T$$$^$9!#=>$C$F!"D94|$K$o$?$C$FBgNL$N%U%!%$%k$r qapls $KJ]B8$9$k$3$H$O$G$-$^$;$s!# 7W;;7k2L$O$5$C$5$H<j85$N%o!<%/%9%F!<%7%g%s$KE>Aw2<$5$$!# 2.3 MxMQ<T$N4D6-$NNc $3$N869F$G$O!"6qBNE*$KMxMQ<T$N4D6-$r0J2<$N$h$&$K7h$a$^$9!# WS L> user %I%a%$%sL> user.cc.kyush u-u.ac.jp IP %"%I%l%9 133.5.7.80 X Windo w MxMQ<THV9f a79999a 2.4 qapls $X$N telnet $=$NA0$K ... 2.4.1 xhost %3%^%s%I $^$:!"8&5f<<$N%o!<%/%9%F!<%7%g%s user $+$i xhost %3%^%s%I$r<B9T$7$^$9!#!V%3 %^%s%I$,8+$D$+$j $^$; $s!W $H 8@ $o $l $k >l 9g $, $" $j $^ $9 $,!" $= $l $O path $, DL$C $F $$ $J $$ $? $a $G $9!# %o!< %/ %9 %F!< %7%g %s $N 4IM}<T$rJa$^$( xhost %3%^%s%I$N:_=h$rJ9$$$F2<$5$$!# /usr/openwin/bin/xhost $d /home/X11R5/bin/xhost $J$I!"$=$l$C$]$$$H$3$K$"$k$O$:$G$9!# � � user% xhost 133.5.8.40 � � � � � <--- xhost %3%^%s%I 133.5.8.40 being added to access control list user% � � 133.5.8.40 $O!" qapls $N IP %"%I%l%9$G$9!#$3$N$^$^BG$A9~$s$G2<$5$$!# 2.4.2 telnet %3%^%s%I qapls $X$N login $O!" telnet %3%^%s%I$K$h$j LAN 7PM3$G9T$$$^$9!#%Q%9%o!<%I$O UXP $HF1$8$G$9!# 3

� � user% telnet 133.5.8.40 � � � � � <--- qapls $X$N telnet Trying 133.5.8.40 ... Connected to 133.5.8.40. Escape character is ’^]’. SunOS UNIX (qapls) login: a79999a � � � � � <---- MxMQ<THV9f Password: � � � � � <---- %Q%9%o!<%I Last login: Thu Mar 9 10:00:12 from kyu-cc SunOS Release 4.1.3-JLE1.1.3 (GENERIC) #1: Tue Aug 4 19:22:57 JST 1992 ***** statistics and charges ( a79999a ) ***** ** total size of reserved files = 7861 KB ** ** total charge = 62011 yen ** ************************************************************* Terminal Type (default:vt100) : � � � � � qapls% � � $3$l$G login $K@.8y$7$^$7$?!# 2.5 seten v %3%^%s%I $5$F!" qapls $K login $G$-$F$b!"$^$@ Mathematic a $N graphics 5!G=$O;HMQ$G$-$^$;$s!#<!$K!" qapls $+$i setenv %3%^%s%I$rBG$A$^$9!# � � qapls% setenv DISPLAY 133.5.7.80 :0.0 � � � � � <--- setenv %3%^%s%I qapls% � � 2< @~ It $N \ 133.5.7.80 " $O!" $* ;H $$ $N %o!< %/ %9 %F!< %7%g %s!" $^ $? $O X C< Kv 8G M- $N IP %" %I %l %9 $r F~ NO$7 $^ $9!# $D$^ $j!" <+ J, $, :# C< Kv $H $7 $F;H MQ $7 $F $$ $k IP %" %I%l %9 $G $9 4 !# :G 8e $N \ :0.0 " $b K: $l $: $K F~ NO$7$F2<$5$$!# 2.6 ;0$D$N%3%^%s%I qapls $G%5%]!<%H$7$F$$$k Mathematic a 4XO"$N%3%^%s%I$O!" math mathematica mathbook $N;0$D$G$9!# 4 IP %"%I%l%9$,$o$+$i$J$$$H$-$O!"<+?H$N%o!<%/%9%F!<%7%g%s$K telnet $9$k$H$o$+$j$^$9!# 4

2.6.1 math %3%^%s%I math %3%^%s%I$O!"%i%$%s%b!<%I$G Mathematic a $r;HMQ$9$k%3%^%s%I$G$9!# Mathematic a $O setenv %3%^%s%I$rBG$?$J$/$F$b5/F0$7$^$9$,!" graphics I=<($O$G$-$^$;$s 5 !# graphics $rI=<($9$k$?$a$K$O math %3%^%s%I$NA0$K setenv %3%^%s%I$,I,MW$G$9!# � � � � %i%$%s%b!<%I$G$N Mathematic a =hM} 2.6.2 mathemactia %3%^%s%I BP$7$F mathematica $*$h$S mathbook %3%^%s%I$O!" setenv %3%^%s%I$r$"$i$+$8$aBG$?$J$$$H5/F0 $7$^ $; $s!# mathematica $H %? %$ %W $9 $k $H!" %N!< %H %V%C %/!& %U %m %s %H %( %s %I %b!< %I 6 $G Mathematic a $, 5/F0$7$^$9!#$3$A$i$NJ}$,!"%^%&%9A‘:n$,F~$k$J$I!"%i%$%s%b!<%I$KHf$YJXMx$G$9!# $3$N2r@b$G$O!"%i%$%s%b!<%I$G$N=hM}$r2hLL$NNc $H$7$F$$$^$9!#$b$A$m$sA4$/F1 $8A‘:n$,%N!<%H%V%C %/%b!<%I$G$b2DG=$G$9!# %N!<%H%V%C%/!&%U%m%s%H%(%s%I%b!<%I 4pK\E*$JA‘:n$O0J2<$NDL$j$G$9!# 5 0l1~ graphics $O=P$^$9$,!"$*$=$^$D$J$b$N$G$9!# 6 $J$<!V%N!< %H%V%C%/!W$H8@$&$N $+;d$OCN$j$^$; $s!# Mathematic a $N%^%K%e%"%k$K=q $$$F$"$C$?$N$G$= $N$^$^=q$$$F$$ $k$@ $1$G$9!#Bg$7$?0UL#$O$J$$$H;W$$$^$9!# 5

%N!<%H%V%C%/%b!<%I %i%$%s%b!<%I 5/F0 mathematica $H%?%$%W math $H%?%$%W F~NO$N=*N; � � Shift � � + � � Return � � � � Return � � J#?t9T ( 2~9T ) � � Return � � � � Return � � =*N; Men u $+$i Quit $rA*Br Quit $HF~NO 2.6.3 math b o ok %3%^%s%I mathbook $H%?%$%W$9$k$H!" Mathematic a $KAH$_9~$^$l$?A4 ob ject $, %*%s%i%$%s$G8!:w$G$-$^$9!# =*N;$O:8>e$N \File" $r%^%&%9$G%/%j%C%/$7$F!" \Quit" $rA*$S$^$9!# math b o ok $NMxMQIw7J $9$Y$F%a%K%e!<7A<0$G$9$N$G!"E,Ev$K$$$8$C$F$/$@$5$$!# 3 Fs<!85$N%j%9%H$r%W%m%C%H$9$k 3.1 %G!<%?$NMQ0U $3$3$G$O F ortran $d C $G?tCM7W;;$r9T$J$C$?7k2L$N%j%9%H$r?^$K$7$F$_$^$7$g$&!#%G!<%?$O x :BI8!$ y :BI8$N%Z%" ( x; y ) $N%G!<%?$,0l9T$E$DF~$C$F$$$k%U%!%$%k ex1.data $H$7$^$9!# � � 0.0 20.1 0.1 18.5 0.2 17.3 <--- ex1.data $NCf?H 0.3 7.3 0.4 7.7 0.5 7.8 0.6 7.9 0.7 18.3 0.8 20.5 0.9 4.5 1.0 0.0 � � 6

$^$?!"FC$K2~9T$b$;$: \ $:$i$:$i " $H%G!<%?$,JB$s$G$$$k%U%!%$%k ex2.data $b9M$($^$9!# � � 0.0 20.1 0.1 18.5 0.2 17.3 0.3 7.3 0.4 7.7 0.5 7.8 0.6 7.9 0.7 18.3 0.8 20.5 0.9 4.5 1.0 0.0 <--- ex2.data $NCf?H � � $^$:!" plot $7$?$$%G!<%?%U%!%$%k$r qapls $K ftp $GE>Aw$7$^$9!# ftp $NJ}K!$O!"B?J,3’$5$s$4B8CN$H ;W$& $N$G >J N, $7$^ $9!# $o $+ $i$J $$ >l 9g $O!"6& F1 Mx MQ3] $K =P 8~ $$$F !X KITE Mx MQ $N<j 0z!Y $r $b $i$$!" $* FI $_2<$5$$!# Mathematic a $r5/F0$7$?8e!" ReadList $K$h$C$F%G!<%?$rFI$_9~$_$^$9!# � � In[1]:= ReadList[ " ex1.data " ,Number,RecordLists -> True] � � � � � Out[1]= ff 0., 20.1 g , f 0.1, 18.5 g , f 0.2, 17.3 g , f 0.3, 7.3 g , f 0.4, 7.7 g , > f 0.5, 7.8 g , f 0.6, 7.9 g , f 0.7, 18.3 g , f 0.8, 20.5 g , f 0.9, 4.5 g , f 1., 0. g , > f 0.2, 17.3 gg <--- List $NFI$_9~$_ � � \ Number " $O F~ NO $,?t CM $G $" $k $3 $H $r!"$^ $?!" \ RecordLists -> True " $O!" 3F 9T$4 $H $K %j %9 %H $K $9$k$3$H$N;XDj$G$9!#$3$l$K$h$C$F!"0l9T$r ( x; y ) $N%Z%"$H$7$?%j%9%H$r:n@.$7$^$9!# $5$F!" ex2.data $NMM $K%G!<%?$,JB$s$G $$$k>l9g$O!"!VFs $D$N%G!<%?$r%Z%" $K$7$^$9!W$H65$( $F$d$j $^$9!# � � In[2]:= ReadList[ " ex2.data " , f Number,Number g ] � � � � � Out[2]= ff 0., 20.1 g , f 0.1, 18.5 g , f 0.2, 17.3 g , f 0.3, 7.3 g , f 0.4, 7.7 g , > f 0.5, 7.8 g , f 0.6, 7.9 g , f 0.7, 18.3 g , f 0.8, 20.5 g , f 0.9, 4.5 g , f 1., 0. g , > f 0.2, 17.3 gg <--- List $NFI$_9~$_ � � =PNO$O@h$[$I$HF1$8$G$9!# \ {Number,Number} " $O!"O"B3$7$?%Z%"$rFHN)$7$?%j%9%H$K$9$k%*%W%7%g %s$G$9!# !V%j%9%H!W $O Mathematic a $G $O 6K$a $F =E MW$J 35 G0 $G$9!# $3 $3 $G$O $" $^$j ?< $/ N)$A F~ $i $J$$ $G!" !V x :BI8$KBP$9$k y $NCM$N%j%9%H$,$G$-$?!W$H$$$&$3$H$G!"@h$K?J$_$^$9!# 3.2 ListPlot FI$_9~$s$@%j%9%H$O ListPlot $GI=<($7$^$9!# � � In[3]:= t=%; � � � � � <--- List $rJQ?t t $GDj5A ; $O%j%9%H=PNO$rM^;_$9$k In[4]:= ListPlot[t] � � � � � <--- ListPlot Out[4]= -Graphics- � � $3$N$h $&$K F~ NO$9 $k $H!" graphics windo w $,N) $A>e $, $j$^ $9!# >!<j $K2h LL $,EP >l $9$k >l9g $b $"$j $^ $9$,!"IaDL$O%^%&%9$r;H$C$F graphics $rI=<($9$k>l=j$r7h$a$^$9!# 7

ListPlot 2hLL graphics 2hLL$r>C$9>l9g$O!"%^%&%9$G:8>e$N \File" $N \Quit" $r%/%j%C%/$7$^$9!# 3.3 @~$r$D$J$0 ListPlot $N 2h LL $r 8+ $F $* $o $+ $j $N $h $& $K!" $3 $l $O C1 $K E@ $N %W %m%C %H $@ $1 $G $9!# 3F E@ $r D> @~ $G $D $J $0 $K$O!"<!$N$h$&$K$7$^$9!# � � In[5]:= ListPlot[t,PlotJoined -> True] � � � � � <--- @^$l@~$GE@$r7k$V Out[5]= -Graphics- � � 3FE@$rD>@~$G$D$J$0 3.4 E@$NH>7B$rBg$-$/$9$k plot $7$?E@$r$o$+$j$d$9$/$9$k>l9g$O!"$?$H$($P<!$N$h$&$K$7$^$9!# � � In[6]:= ListPlot[t,Prolog -> AbsolutePointSize[5]] � � � � � Out[6]= -Graphics- � � 8

>/$7Bg$-$/$9$k 3.5 fon t $rJQ99$9$k %U%)%s%H $rBg $-$/ $7$? $j=q <0$r JQ99 $9 $k;~ $O!" DefaultFont %* %W%7%g %s $G=q BN$H Bg$- $5$r ;XDj $7$^ $9!#%N!<%H%V%C%/!&%U%m%s%H%(%s%I%b!<%I$N>l9g$O!"%a%K%e!<$+$i$G$bJQ99$G$-$^$9!# default $O \Courier" $N \10.0" $K $J$C $F $$ $^ $9!# %U%) %s %H $O %5 %]!< %H $9 $k %G %P %$ %9 $K $h$C $F $O ;H $( $J$$>l9g$b$"$j$^$9!# Nc$($P$9$Y$F$N graphics $N%U%)%s%H$r \Times-Italic" $K$7$?$$>l9g$O Mathematic a 5/F0D>8e$K!" $DefaultFont $rBG$A9~$_!" default =qBN$rJQ99$7$^$9!# � � In[1]:= $DefaultFont � � � � � <--- 8=:_$N%U%)%s%H$r3NG’ Out[1]= Courier, 10. In[2]:= $DefaultFont = f " Times-Italic " ,18 g � � � � � <--- %U%)%s%H$NJQ99 Out[2]= Times-Italic, 18 � � %U%)%s%HJQ998e 9

Mathematic a $N%^%K%e%"%k$K$h$l$P!"IaDL0J2<$N%U%)%s%H$O;H$($k$h$&$G$9!#$$$m$$$m@_Dj$5$l$F!" $*;n$72<$5$$!# Courier Courier-Bold Courier-Oblique Courier-BoldOblique Helvetica Helv etica-Bold Helv etica-Oblique Helv etica-BoldOblique Times Times-Bold Times-Italic Times-BoldItalic ;XDj$G$-$k%U%)%s%HNc 4 %j%9%H$r;H$C$?;0<!85%0%i%U 4.1 Cm0U;v9‘ 0J 9_ $N >O $G $_ $k $h $& $K!" Mathematic a $N Graphics $O!" 4X ?t $N CM $, explicit $K J, $+ $k >l 9g!" 05 E] E* $J0RNO$rH/4x$7$^$9!#$7$+$7!"M?$($i$l$?%j%9 %H$KBP$7$F 3 <!85$N graphics $r IA$3$&$H$9$k$H!"$:$$$V $s8B$i$l$?$3$H$7$+$G$-$^$;$s!# %j%9%H$N 3 <!85%0%i%U$O ListPlot3D $G:n@.$7$^$9!#0z?t$O \ 9b$5 " $N9TNs$,I,MW$G$9!#$H$j$"$($: 9TNs$NL>A0$r z $H$9$k$H!" z $O m � n $NG[Ns$K$7$^$9!# $D$^$j!" z = f z ij g ; 1 � i � m; 1 � j � n $KBP $7!" z ij $O6k 7ANN 0h$r y J} 8~$K m � 1, x J} 8~$K n � 1 EyJ,$7$?$H$-$N no de i; j $N!V9b$5!W$rI=$7$^$9!# =>$C$F!" graphman $NMM $K x , y :BI8 $rM? $(!"$=$l $KBP $9$k z = f ( x; y ) $N CM$rFI $_9~ $^$;$k $H$$$C $?:n?^$O=PMh$^$;$s!# 0J>e$NMM$K!"%G!<%?$r:n$k>l9g$OCm0U$,I,MW$H$J$j$^$9!# 4.2 %G!<%?$NMQ0U $=$l$G$O!"Nc$H$7$F0J2<$N%G!<%?$rMQ0U$7$^$9!# � � 0.00 0.84 0.91 0.14 -0.76 -0.96 -0.28 0.66 0.99 0.41 -0.54 -1.00 -0.54 0.42 0.99 0.75 0.96 0.30 -0.64 -0.99 -0.43 0.53 1.00 0.55 -0.40 -0.99 -0.66 0.27 0.96 0.76 0.79 0.94 0.23 -0.69 -0.98 -0.37 0.59 1.00 0.49 -0.47 -1.00 -0.61 0.34 0.97 0.72 0.14 0.91 0.84 0.00 -0.84 -0.91 -0.14 0.76 0.96 0.28 -0.66 -0.99 -0.41 0.54 1.00 -0.69 0.24 0.95 0.78 -0.10 -0.89 -0.86 -0.04 0.82 0.93 0.18 -0.73 -0.97 -0.32 0.63 -0.82 0.04 0.86 0.89 0.10 -0.78 -0.95 -0.24 0.69 0.98 0.37 -0.58 -1.00 -0.50 0.46 -0.28 0.66 0.99 0.41 -0.55 -1.00 -0.53 0.42 0.99 0.65 -0.29 -0.96 -0.75 0.15 0.91 0.61 1.00 0.47 -0.49 -1.00 -0.59 0.37 0.98 0.69 -0.23 -0.94 -0.79 0.09 0.89 0.87 0.84 0.91 0.15 -0.75 -0.96 -0.29 0.65 0.99 0.42 -0.54 -1.00 -0.55 0.41 0.99 0.66 0.40 0.99 0.67 -0.27 -0.96 -0.77 0.13 0.90 0.85 0.01 -0.83 -0.91 -0.15 0.75 0.96 -0.52 0.44 0.99 0.63 -0.31 -0.97 -0.74 0.17 0.92 0.82 -0.03 -0.86 -0.90 -0.11 0.78 -0.84 0.00 0.84 0.91 0.14 -0.76 -0.96 -0.28 0.66 0.99 0.41 -0.54 -1.00 -0.54 0.42 -0.51 0.45 0.99 0.63 -0.32 -0.97 -0.73 0.18 0.92 0.82 -0.04 -0.86 -0.89 -0.10 0.78 0.41 0.99 0.66 -0.27 -0.96 -0.76 0.14 0.91 0.84 0.00 -0.84 -0.91 -0.15 0.75 0.96 0.84 0.91 0.15 -0.75 -0.96 -0.29 0.65 0.99 0.42 -0.54 -1.00 -0.54 0.41 0.99 0.66 � � $3$N%G!<%?$O!"@5J}NN0h$r x , y $N3FJ}8~ 14 EyJ,$7$? no de >e$NCM ( $N$_ ) $r3JG<$7$?$b$N$G$9!#%G!< %?$O i 9T $K $D $$ $F 15 8D $: $D x J} 8~$N CM $, F~$C $F$$ $^ $9!# %j %9 %H$N FI $_ 9~ $_ $O 2 <! 85 $H F1 MM ReadList $G9T$J$$$^$9!# 10

� � In[1]:= ReadList[ " ex3.data " ,Number,RecordLists -> True] � � � � � Out[1]= ff 0., 0.84, 0.91, 0.14, -0.76, -0.96, -0.28, 0.66, 0.99, 0.41, -0.54, > -1., -0.54, 0.42, 0.99 g , f 0.75, 0.96, 0.3, -0.64, -0.99, -0.43, 0.53, > 1., 0.55, -0.4, -0.99, -0.66, 0.27, 0.96, 0.76 g , : <---- List $NFI$_9~$_ � � \ RecordLists -> True " $O!"%U%! %$ %k$N 3F9T $4 $H$N ?tCM $r FHN) $N%j %9 %H ( $D $^ $jNs ) $K $9$k $3 $H$r ;XDj$7$F$$$^ $9!#$b$7 %G!<%?$K 9T$4$H$N 2~9T$, $J$$>l 9g$O!"!V 15 8D$4 $H$KNs$r :n$j$^ $9$h!W$H $$$&;XNa $rM?$($kI,MW$,$"$j$^$9!#$3$N>l9g$O!" ReadList[ " ex3.data " ,Table[Number,{15}]] $H=q$-$^$9!# 15 $O%G!<%?$K1~$8$FJQ$($F2<$5$$!# 4.3 ListPlot3D FI$_9~$s$@%j%9%H$NI=<($O ListPlot3D $G9T$J$$$^$9!# � � In[2]:= m=%; � � � � � <--- %j%9%H$r m $GDj5A ; $r$D$1!"I=<($rM^;_ In[3]:= ListPlot3D[m] � � � � � <--- 3 <!85%0%i%UI=<( Out[3]= -SurfaceGraphics- In[4]:= ListPlot3D[m,Lighting -> False] � � � � � <--- Grayscale $G%W%j%s%H$9$k>l9g Out[4]= -SurfaceGraphics- � � ListPlot3D $N=PNO7k2L 11

5 y = f ( x ) $N%W%m%C%H=8 4X?t$N7A$,7h $^$C$F$$$k >l9g!"4JC1 $K4X?tCM $r%W%m%C%H $9$k$3$H $,$G$-$^ $9!#$^$:$O!" y = f ( x ) $N 7A$GM?$($i$l$k4X?t$NFs<!85 graphics $NNcBj$r;29MJ88%$h$j$$$/$D$+=8$a$F$_$^$7$?!# � � y = cos x $r � 2 � � x � 2 � $NHO0O$G:n?^!# In[1]:= Plot[Cos[x],{x,-2Pi,2Pi}] � � Mathematic a $O!" $Q$C $H ;W $$ Ib $+ $V ?t 3X 4X ?t $J $i $P Bg BN %5 %]!< %H $7 $F $$ $^ $9!# 4X ?t L> $O!" 0l HL $K ;H $o$l$F$$$k1Q8lL>$, ( :G=i$rBgJ8;z$K$7$F ) ;H$o$l$F$$$^$9!#=iEyD61[4X?t$rNc$K$H$k$H Exp[z] !$ Cot[z] !$ ArcSin[z] !$ Sinh[z] !$ ArcTanh[z] $J$I!$$9$0 $KJ,$+ $k4X?t $H$7 $FDj5A $5$l $F$$$^ $9!#A4$F $N?t 3X4X?t $N5! G=$O math b o ok $r MQ$$%* %s%i %$ %s$G;2>H2DG=$G$9!# � � y = sin x 2 $r � 4 � x � 4 $NHO0O$G:n?^!# x <4!$ y <4$K%i%Y%k$r$D$1$k!# In[1]:= Plot[Sin[x^2],{x,-4,4},AxesLabel -> { " x " , " y " }]; � � AxesLabel -> { " x " , " y " } $N x !$ y $O2?$G$b9=$$$^$;$s!# 12

� � y = x , y = sin x , y = x 3 $N%0%i%U$r � 3 $+$i 3 $^$GIA$/!# In[1]:= Plot[{x,Sin[x],x^3},{x,-3,3}]; � � $3$N$h$&$K!"0[$J$k4X?t$NF1;~:n?^$b2DG=$G$9!# � � sin x 2 $r � 4 $+$i 4 $^$GIA$-!"OH$H%i%Y%k$r2C$($k!# In[1]:= Plot[Sin[x^2],{x,-4,4}, Frame -> True, PlotLabel -> " Sin x^2 " , RotateLabel -> False, FrameLabel -> { " Label1 " , " Label2 " }]; � � Frame -> True $GOH$rIA$-$^$9!# FrameLabel $OOH$N1o$N%i%Y%k$rM?$($^$9!# RotateLabel -> False $O%i%Y%k$N%F%-%9%H$r2sE>$7$J$$$3$H$r;XDj$7$^$9!#$3$l$O<B:]$d$C$F$_$l$P$9$0$K0UL#$,$o$+$j$^$9!# 13

� � y = 2 x � 3, y = j x j , y = sin x $N%0%i%U$r � 3 $+$i 5 $NHO0O$GIA$/!# In[1]:= Plot[{2x-3,Abs[x],Sin[x]},{x,-3,5}, PlotStyle -> { {Dashing[{1}]}, {Dashing[{0.05,0.05}]}, {Dashing[{0.01,0.01}]}}]; � � Dashing $O!"GK@~$H$=$ND9$5$r;XDj$7$^$9!# � � 0 � t � 2 � $NG^2pJQ?t t $GI=$5$l$?6J@~ ( x; y ) = (sin t; cos t ) ( MW$9$k$K1_ ) $rIA$/!# In[1]:= ParametricPlot[{Sin[t],Cos[t]}, {t,0,2Pi}, AspectRatio -> Automatic]; � � AspectRatio -> Automatic $O!" x J} 8~ $H y J} 8~ $N C1 0L D9 $5 $r Ey $7 $/ $9 $k%* %W %7%g %s $G $9!# $3 $N >l 9g!"$3$l$r;XDj$7$J$$$H1_$,$D$V$l$FI=<($5$l$^$9!# 14

� � G$0U$N@5 n 3Q7A$r@8@.$9$k4X?t NGON $rDj5A$9$k!#99$K!"@5 50 3Q7A$^$G$r$^$H$a$F:n?^$9$k!# In[1]:= NGON[n_]:= Line[ Table[{Cos[t],Sin[t]},{t,0,2Pi,2Pi/n}]] In[2]:= Show[Graphics[Table[{AbsoluteThickness[0.01], NGON[m]},{m,1,50}]], AspectRatio -> Automatic]; � � 5!G= $K $D$$ $F $O!" LL E] $J$N $G $$ $A $$ $A @bL@ $7 $^ $; $s!# AbsoluteThickness[0.01] $O!" @~$r :Y $/ $9 $k%*%W%7%g%s$G$9!# � � y = sin(tan x ) � tan(sin x ) $r � � $+$i � $GIA$/!# In[1]:= Plot[Sin[Tan[x]] - Tan[Sin[x]],{x,-Pi,Pi}, PlotPoints -> 100, PlotDivision -> 30, PlotStyle -> Thickness[0.0005]]; � � PlotPoints $O:n?^$r$9$k:]$KI>2A$9$kE@$N8D?t$G$9!#>J N,CM$O Plot $N>l9g 25 $G$9!#I>2A$9$kE@ $rA}$d$9$H!"3j$i$+$J%0%i%U$,IA$1$^$9!# 15

� � y = sin(sin x ) $r 0 $+$i 10 $^$GIA$/!#GX7J$r%0%l!<$K!"%i%$%s$OGr@~$KJQ99$9$k!# In[1]:= Plot[Sin[Sin[x]],{x,0,10}, Background -> GrayLevel[0.6], DefaultColor -> GrayLevel[1]]; � � GrayLevel $O!" 0 $,9u!" 1 $,Gr$G!"4V$N?’$O [0 ; 1] $NCM$G;XDj$7$^$9!# � � y = x 2 = 18, y = cos x , y = sin x $r 0 $+$i 2 � $^$GIA$-!"6J@~$H<4$G0O$^$l$?NN0h$rEI$j$D$V$9!# In[1]:= <<Graphics‘FilledPlot‘ In[2]:= FilledPlot[{x^2/18,Cos[x],Sin[x]},{x,0,2Pi}, Fills -> {{{1,Axis},GrayLevel[0.8]},{{2,3},GrayLevel[0.6]}}, Curves -> Front]; � � FilledPlot $O!" \pack ages" $H $h $P$l $k %U%! %$ %k72 $N 0l $D $N4X ?t $G $9!# DL>o $O Dj 5A $5$l $F $$ $^ $;$s $N $G!";H$&;~$O>e$N$h$&$K;XDj$9$kI,MW$,$"$j$^$9!# 16

6 3 <!85 graphics =8 B3$$$F$O!" 3 <!85$N graphics $NNc$G$9!# � � z = cos( xy ) $r � 3 � x; y � 3 $NHO0O$GIA$/!# In[1]:= Plot3D[Cos[x y],{x,-3,3},{y,-3,3}, AxesLabel -> { " x " , " y " , " z " },PlotPoints -> 30]; � � 3 <! 85 $N %W %m%C %H $b!" JQ ?t $, 0l $D A} $( $? $@ $1 $G!" 2 <! 85 $H F1 $8 $/ 4J C1 $K :n ?^ $G $- $^ $9!# $? $@ $7!" 3F J} 8~ $NI> 2A E@ $N ?t $O 15 $J $N $G!" $h $j 3j $i $+ $J :n ?^ $r $7 $? $$ >l 9g $O!" Nc $N $h $& $K PlotPoints $r A} $d $7 $^ $9!#$?$@$7!"$=$NJ,7W;;;~4V$,$+$+$j!"%a%b%j!<$bBgNL$K>CHq$7$^$9!# � � 0 � t � 20 � $NG^2pJQ?t t $GI=$5$l$?6u4V6J@~ ( x; y ; z ) = ( t cos t; t sin t; 2 t ), ( x; y ; z ) = ( t cos t + 150 ; t sin t; 2 t ), $rJB$Y$FIA$/!# In[1]:= ParametricPlot3D[{ {t Cos[t], t Sin[t], 2t}, {t Cos[t] + 150, t Sin[t], 2t} }, {t,0,20Pi}, PlotPoints -> 200]; � � ParametricPlot3D $O!" ParametricPlot $N 3 <!85HG$G$9!# 17

� � 0 � t � 2 � , � 1 � u � 1 $NG^2pJQ?t t , u $GI=$5$l$?6u4V6JLL ( x; y ; z ) = (( e u � e � u ) cos t; 2( e u � e � u ) sin t; 3( e u + e � u ) = 2) $rIA$/!# In[1]:= ParametricPlot3D[ {(Exp[u]-Exp[-u])*Cos[t], 2(Exp[u]-Exp[-u])*Sin[t], 3(Exp[u]+Exp[-u])/2 }, {t,0,2Pi},{u,-1,1},ColorOutput -> GrayLevel]; � � >e$N$h$&$K ParametricPlot3D $K$b$&0l$D$NG^2pJQ?t$NJQ0h$r;XDj$9$k$H!"6JLL$,IA$1$^$9!# � � 0 � u � 3 � /2, � 0 � v � � $NG^2pJQ?t u , v $GI=$5$l$?6u4V6JLL ( x; y ; z ) = (sin( v ) cos( u ) ; sin( v ) sin( u ) ; cos( v )) $H ( x; y ; z ) = (cos( u ) = 2 ; sin( u ) = 2 ; v � 1) $rIA$/!# In[1]:= ParametricPlot3D[{{Sin[v] Cos[u], Sin[v] Sin[u], Cos[v]}, {Cos[u]/2, Sin[u]/2, v-1} },{u,0,3Pi/2},{v,0,Pi}]; � � %Q%i%a!<%?$r@)8B$9$k$H!"$3$N$h$&$J5e$H1_Cl$,$H$b$K3+$+$l$??^$b4JC1$K:n?^$G$-$^$9!# 18

� � @17?$N 12 LLBN$rIA$-$^$9!# In[1]:= <<Graphics‘Polyhedra‘; Show[Stellate[Polyhedron[Dodecahedron]]]; � � 4JC1$JB?LLBN$J$i$P!" P olyhedra %Q%C%1!<%8$rMQ$$$F:n?^$G$-$^$9!# � � y = 10 x (1 � x ) 3 $r 0 � x � 1 $N4V$G z <4$K$D$$$F2sE>$7$?6JLL$rIA$-$^$9!# In[1]:= <<Graphics‘SurfaceOfRevolution‘ SurfaceOfRevolution[10x*(1-x)^3,{x,0,1}]; � � 2sE>6JLL$O SurfaceOfRevolution %Q%C%1!<%8$r%m!<%I$7$F:n?^$7$^$9!# 19

7 $=$NB>$N graphics =8 $3$3$G$O!"Ey9b@~$dL)EYJ,I[!$N.$l>l$J$I$N:n@.Nc$r$"$2$^$9!# � � z = sin( x + sin( y )) $NL)EY%0%i%U$r 0 � x; y � 8 � $NHO0O$G:n@.$7$^$9!# In[1]:= DensityPlot[Sin[x+Sin[y]],{x,0,8Pi},{y,0,8Pi}, Mesh -> False, PlotPoints -> 100]; � � L)EY%0%i%U$O!"M?$($i$l$?4X?t$N5,B’E*$JE@$NG[ Ns$K$*$1$kCM$rI=$7$^$9!#$?$/$5 $s$NNN0h$KJ,3d$7 $?>l9g$O!"%a%C%7%e$r<h$j=|$$$?J}$,4qNo$G$9!# � � Jacobi BJ1_4X?t cn( x + iy j 1 = 10) $N@dBPCM$NEy9b@~$r 0 � x � K (1 = 10), 0 � y � K (9 = 10) $NHO0O$G%W%m%C%H$7$^$9!#$J$* K ( x ) $OBh 1 <o40A4BJ1_@QJ,$G$9!# In[1]:= ContourPlot[Abs[JacobiCN[x+I y,1/10]], {x,0,4EllipticK[1/10]},{y,0,4EllipticK[9/10]}, PlotPoints -> 25]; � � Ey 9b @~ %0 %i %U $O!" 4X ?t $N !VCO 7A ?^!W $r M? $( $^ $9!# Ey 9b @~ $O!" F1 $8 9b $5 $N E@ $r 7k $s $G F@ $i $l $k 6J @~ $G $9!# 20

� � %Y%/%H%kCM4X?t u = (sin( xy ) ; cos( xy )) $N%Y%/%H%k>l$r 0 � x; y � � $NHO0O$G:n?^$7$^$9!# In[1]:= <<Graphics‘PlotField‘ In[2]:= PlotVectorField[{Sin[x y],Cos[x y]},{x,0,Pi},{y,0,Pi}, PlotPoints -> 20, ScaleFunction ->(.5#&)]; � � %Y%/ %H %k >l $N :n ?^ $K $O!" PlotField %Q%C %1!< %8 $r FI $_ 9~ $_ $^ $9!# DL >o $N %Y %/ %H %k >l $N B> $K!" gradi- en t vector �eld $d Hamiltonian vector �eld $J$I$b:n?^$G$-$^$9!# � � 10 � 10 $N%i%s%@%‘$J%Y%/%H%k$r:n@.$7!"%j%9%H$r%W%m%C%H$7$^$9!# In[1]:= <<Graphics‘PlotField‘ In[2]:= varray = Table[{ Random[Real, {-0.7,0.7}], Random[Real,{-0.7,0.7}]},{i,10},{j,10}]; In[3]:= ListPlotVectorField[varray]; � � B>$N%W%m%0%i%‘$G:n@.$7$?%G!<%?$r!"$3$N$h$&$K%j%9%H$H$7$F:n?^$9$k$3$H$b2DG=$G$9!# 21

� � z = sin(1 = ( xy )) $NL)EY%0%i%U$r � 2 � x; y � 2 $NHO0O$G:n?^!# In[1]:= DensityPlot[ Sin[1/(x y)],{x,-2,2},{y,-2,2}, PlotPoints -> 500, Mesh -> False] � � =PNO$7 $? %W%j %s %?!<$N 2rA| EY $O 400dpi $G$9!# B?J, $3 $NFs $D $O%W %j %s%?!< $N 2rA| EY $,9b $1 $l$P!" $b$C $H4qNo$K$G$k$O$:$G$9!# � � z = 1 = ( x sin y ) $NL)EY%0%i%U$r � 12 � x; y � 12 $NHO0O$G:n?^!# In[1]:= DensityPlot[ 1/(x Sin[y]),{x,-12,12},{y,-12,12}, PlotPoints -> 500, Mesh -> False] � � 22

8 %W%j%s%?!<$X$N=PNO $5$F!" =P Mh >e $,$C $? graphics $r %b %K %?!< $G $? $@ D/ $a $F $$ $k >l 9g $G $O $" $j $^ $; $s!# Aa B. %U%! %$ %k $K J] B8$9$k $J $j!"%W %j %s %?!<$K =P NO$9 $k $J$j $7 $^ $7$g$&!# $^ $:$O %; %s %?!<Fs 3, $N PostScript prin ter $X $N=P NOJ}K!$G$9!# 0u:~$O PSPrint $G9T$J$$$^$9!#$=$NA0$K UXP(kyu-cc) $K@_Dj$,I,MW$G$9!# 8.1 $I$s$J%W%j%s%?!<!) PS %W%j%s%?!<$G$9!#2rA|EY$O 400dpi $G$9!#D9G/;H$C$F$-$?$N$G!"$=$m$=$m0zB‘$9$k7W2h$G$9!# 8.2 .rhosts $N=$@5 <+J, $N UXP(kyu-cc) $N %[!< %‘ %G%# %l %/ %H %j $K .rhosts $H $$ $& L> A0 $N %U%! %$ %k $r $r :n @. $7!" %j %b!< %H%7%’%k$N<B9T8"$r@_Dj$7$^$9!# %(%G%#%?!< (vi, emacs Ey ) $r;H$$!" .rhosts $K<!$N0l9T$rDI2C$7$^$9!# � � qapls.cc.kyushu-u.ac.jp a79999a <--- 2<@~It$O<+J,$N ID � � .rhosts $,$J$$>l9g$O!"<!$N$h$&$K?75,$K:n@.$G$-$^$9!# � � kyu-cc% echo qapls.cc.kyushu-u.ac.jp a79999a >> ~/.rhosts � � � � � � � 8.3 PSPrin t kyu-cc $N .rhosts $N=$@5$K$h$C$F!" qapls $+$i kyu-cc $r7PM3$7$F 2 3,$N%W%j%s%?!<$K Mathemat- ic a graphics $r=P$9=‘Hw$,$G$-$^$7$?!# %W%j%s%?!<$X$N=PNOJ}K!$O Mathematic a Fb$G graphics $ND>8e$K PSPrint[%] $HF~NO$9$k$@$1$G$9!# $^$?!"0J A0 $N graphics $r 0u :~$9 $k >l9g $O!" graphics window $KI= <( $7$F $" $k Out[n] $rF~ NO $7$^ $9!# Nc$r;2>H2<$5$$!# � � In[6]:= ListPlot[t,Prolog -> AbsolutePointSize[5]] � � � � � Out[6]= -Graphics- <--- Graphics I=<( In[7]:= PSPrint[%] � � � � � <--- D>A0$N graphics $N%W%j%s%?!<=PNO Out[7]= -Graphics- In[8]:= PSPrint[Out[6]] � � � � � <--- Out[6] $N%W%j%s%?!<=PNO In[7] $HF1$8$3$H Out[8]= -Graphics- � � %N!<%H%V%C%/%b!<%I$N>l9g$O!"%a%K%e!<$G Prin t $rA*Br$7$F2<$5$$!# 23

9 PS 7A<0$N%U%!%$%k$KJ]B8$9$k Mathematic a $N graphics $O A4 $F PostScript(PS) 7A <0 $G =q $+ $l $F $$ $^ $9!# PS 7A <0 $G graphics $r J] B8$7!" ftp $G <j85 $K E>Aw $9$l $P!" $"$H $O T E X, J L a T E X $K<h $j9~ $s $@$j!" B>$N 7A <0$K JQ49 $7 $?$j!" Mac- in tosh $G<+M3$K2C9)$G$-$?$j$7$^$9 7 !# 9.1 Displa y graphics $N%U%! %$%k$X $NJ] B8$O Display $G9T $J$$$^ $9!#MW NN$O!"@h $[$I $N PSPrint $H F1$8 $G$9!# J]B8@h$N%U%!%$%kL>$r tmp $H$7$^$9!# � � In[6]:= ListPlot[t,Prolog -> AbsolutePointSize[5]] � � � � � Out[6]= -Graphics- <--- Graphics I=<( In[7]:= Display[ " tmp " ,%] � � � � � <--- %U%!%$%k$X$N=PNO Out[7]= -Graphics- In[8]:= Display[ " tmp " ,Out[6]] � � � � � <--- In[7] $HF1$8A‘:n Out[8]= -Graphics- � � 9.2 ps�x %3%^%s%I $? $@ $7!" $3 $N $^ $^ $N PS %U%! %$ %k $O!" !V@8 $N!W PS %U%! %$ %k $J $N $G!" Mathematic a 0J 30 $O 2r <a $G $- $^$;$s!# $=$3$G!" qapls $N %3%^%s %I$H$7 $FMQ0U $5$l$F $$$k psfix $r;H$C$F IaDL$N PostScript �le $KJQ49 $7$^ $9!#$b$H$N%U%!%$%k$r tmp !$=$@58e$r tmp.ps $H$9$k$H!"0J2<$NMWNN$G$9!# � � In[9]:= !psfix tmp > tmp.ps � � � � � <--- Mathematic a Fb$G;H$& In[9]:= � � $b$A$m$s psfix %3%^%s%I$O Mathematic a $rH4$1$?>uBV$N UNIX %3%^%s%I$H$7$F$b;H$($^$9!# � � qapls% psfix tmp > tmp.ps � � � � � <--- UNIX %3%^%s%I$H$7$F;H$& � � :n@.$7$? PS %U%!%$%k$O!"%+%i!<$G:n?^$7$F$$$l$P%+%i!<$G!" Grayscale $G:n?^$7$F$$$l$P Grayscale $GJ]B8$5$l $^$9!#$J $*!" \ > " @h$N %U%!%$%k $,4{B8 $N>l9g $O!"$=$N ;]$rI= <($7$F JQ49$7 $F$/$l $J$$$N $G$4 Cm0U2<$5$$!# 9.3 L a T E X $KE=$k>l9g epsf.sty $J$I$rMQ$$!" Mathematic a $G:n@.$7$? PS %U%!%$%k$r L a T E X $KFI$_9~$‘>l9g!" graphics 7 L/$K$=$&$$$&$3$H$K>\$7$$?M$,<~$j$K$$$k$O$:$G$9!# 24

$K$h$C$F$O!"M>7W$J6uGr$,F~$C$F$7$^$$G<$^$j$,0-$$$3$H$,$"$j$^$9!# $=$N>l9g$K$O!" PS %U%!%$ %k$N@h F,$N \BoundingBo x" $rL5 M}LpM} %(%G%#%?!<$G JQ99$7 $F$7$^$& 9S5; $,$"$j$^$9!#Nc$H$7$F BoundingBox: 72 72 540 720 ! BoundingBox: 72 200 580 580 ! BoundingBox: 70 150 580 630 $J$I$H=$@5 $7$F$_$F 2<$5$$!# PS $K>\ $7$$?M $J$i$* $o$+$j$N $h$&$K!" Nc$G$O =D$N%9 %1!<%k$r:o$C $F$$ $^$9!# 10 %+%i!<%W%j%s%?!<$K=PNO$9$k %;%s %?!< 2 3, $K $O %U %k %+ %i!< $N PS %W %j %s %?!< $, Au Hw $5 $l $F $$ $^ $9!# %+ %i!< $G :n ?^ $7 $? Mathemat- ic a graphics $O$3$3$G4JC1$K=PNO$G$-$^$9!# 10.1 $I$s$J%W%j%s%?!<!) %U%k%+%i!<BP1~$N P ostScript %W%j%s%?!<$G$9!#MQ;f$O A4 !$2rA|EY$O 400dpi $G$9!# 10.2 $*6b$O!) %i%s %K %s %0 %3 %9 %H J, $N <B Hq $@ $1 $$ $? $@ $- $^ $9!# 0l Kg $K $D $- 360 1_ $G $9!# $^ $@ $^ $@!" %+ %i!< =P NO $O $* 9b$$$G$9!# 10.3 $I$3$+$i=PNO$9$k$N!) %+%i!<%W%j%s%?!<2#$N%o!<%/%9%F!<%7%g%s medics $+$i \ lp -d npsf " %3%^%s%I$G=PNO$7$^$9!# >\$7$/$O medics Hw$($D$1$N@bL@=q$r$*FI$_2<$5$$!"0J2<!"=PNOJ}K!$G$9!# Step 1 $^$:!" medics $KEPO?$7$^$9!# J}K!$O qapls $HF1MM$G!" UXP $+$i \ touroku medics " $HF~NO$7$F2<$5$$!# Step 2 medics $K login $7$^$9!# medics $N%3%s %=!<%k$+$i login $7$J$/$F$bBg>fIW $G$9!# medics $r B>$N?M$,;H$C$F$$$l$P!" JL$NC< Kv$+$i login $7$F2<$5$$!# Step 3 PS %U%!%$%k$r ftp $G medics $KE>Aw$7$^$9!# %F%-%9%H7A<0$GE>Aw$7$F2<$5$$!# Step 4 =PNO$7$?$$%U%!%$%k$r tmp.ps $H$9$k$H!"0J2<$N$h$&$KF~NO2<$5$$!# � � medics% lp -d npsf tmp.ps � � � � � � � $b$A$m$s!">e$NJ}K!$NB>$K!" rsh $r;H$C$?=PNO$b2DG=$G$9!#$7$P$i$/8e!"%W%j%s%?!<$,$&$J$j$O$8$a$F!" =PNO$,F@$i$l$k$O$:$G$9!#=PNO>uBV$O lpstat %3%^%s%I$GD4$Y$k$3$H$,$G$-$^$9!# $^$?!" OHP $K D> @\ 0u:~ $9 $k $3$H $b 2DG= $G $9!# >\$7 $/ $O medics Hw$( $D $1$N <j 0z =q$r ;2 >H 2<$5 $$!# %H %i%V%k$,$"$C$?>l9g$O!"<uIU$^$?$O%7%9%F%‘1?MQ3]$K8fO"Mm2<$5$$!# <!%Z!<%8$O!"%+%i!<%W%j%s%?!<$G=P NO$7$? Mathematic a graphics =PNONc$G$9!#$J$*!" 4 HVL\$N Nc$N fra.data $O!";d$,>! <j$K:n@.$7 $?%U%!%$%k$J $N$G!"$=$N $^$^??;w$7 $F$b graphics $O=P$^$; $s!#%G!<%? $O<+J,$G$*:n$j2<$5$$!# 25

� � In[1]:= Plot3D[Cos[x+Cos[y]],{x,0,4Pi},{y,0,4Pi}, PlotPoints -> 50, Mesh -> False]; � � � � In[1]:= DensityPlot[ Sin[x/y],{x,-10,10},{y,-10,10}, PlotPoints -> 500, Mesh -> False, ColorFunction -> Hue]; � � 26

� � In[1]:= <<Graphics‘SurfaceOfRevolution‘ In[2]:= SurfaceOfRevolution[Sin[x],{x,0,2Pi}]; � � � � In[1]:= ReadList[ " fra.data " ,Table[Number,{800}]]; In[2]:= ListDensityPlot[%,Mesh -> False, FrameTicks -> None]; � � 27

3Z$r$7$^$7$g$& NcBj $r8+ $F $o $+$k $h $& $K!" Mathematic a $N %3 %^ %s%I $d %* %W%7%g %s $O!" L/$K D9 $? $i$7 $$ $b $N$, B? $/!" $$ $A $$ $A BG $A 9~ $‘ $N $O $H $F $b LL E] $G $9!# $= $N >l 9g!" %U%! %$ %k $K =h M} 2a Dx $r =q $-!" Mathematic a Fb $G FI $_9~$‘$3$H$,$G$-$^$9!#$3$l$K$h$C$F!":Y$+$J graphics $ND4@0$,>/$7$N<j4V$G:Q$_$^$9!# Nc$H$7$F!" qapls $N vi, emacs $G test.m $r<!$N$h$&$K:n@.$7$^$9!# � � DensityPlot[ Sin[x+Sin[y]], f x,0,8Pi g , f y,0,8Pi g , Mesh -> False, PlotPoints -> 100 ]; � � $3$N=hM}$r<B9T$9$k$K$O!" Mathematic a Fb$G<!$N$h$&$K$9$k$@$1$G$9!# � � In[1]:= << test.m � � � � � <--- test.m $N<B9T Out[2]:= � � %3%^ %s %I $K 4V 0c $$ $, $" $l$P $= $N ;] $N %a%C %;!< %8 $, I= <( $5 $l $^ $9!# $= $& $G $J $1 $l$P graphics 2h LL $, I= <($5$l$k$O$:$G$9!# $3 $N $h $& $K $9 $l $P!" qapls $N window $r $b $& 0l $D 3+ $$ $F %U%! %$ %k $r JT =8!& J] B8 $7 $J $, $i %G %P%C %0 !? D4@0$9$k$3$H$,$G$-!"$J$s$I$bF1$8%3%^%s%I$rF~NO$9$kI,MW$b$J$/$J$jBgI}$K8zN($,%"%C%W$7$^$9!# ;29MJ88% Mathematic a $r>e<j$K;H$&$K$O<j85$K;29MJ88%$,:GDc0l:}I,MW$G$9!#$I$l$b7k9=$JCMCJ$G$9!# 0J2<$O$3$N5-;v$r=q$/$K$"$?$C$F;29M$K$7$?J88%%j%9%H$G$9!#4JC1$J@bL@$r$D$1$F$$$^$9!# � Stephen W olfram : \ Mathematic a | A System for Doing Mathematics by Computer |, Second Edition" Addison-W esley Publishing Compan y , 1991. { Mathematic a $N%^%K%e%"%k$G$9!#MxMQ<TI,7H!# � Stephen W olfram / Gr ?e =E L@ Lu : \ Mathematic a | A System for Doing Mathematics b y Computer( F|K\8lHG ) |, Second Edition" Addison-W esley Publishers Japan / @11@<R , 1992. { Mathematic a $NF|K\8lHG%^%K%e%"%k$G$9!#1Q8l$N6l<j$JMxMQ<TI,7H!# 4X78$J$$$G$9$,!V%F%s!&%^%k!W$G$9!# � \ Mathematic a User‘s Guide for the X F ron t End" W olfram Researc h, 1993. { V ersion 2.2 MQ $N noteb o ok front end $N ;H MQ J} K! $G $9!# Mathematic a $r Gc $& $H IU $$ $F $- $^ $9!# W olfram Researc h $+$iD>@\9XF~$9$k$3$H$b2DG=$@$H;W$$$^$9!# � \ Mathematic a User‘s Guide for Unix Systems\ W olfram Research, 1993. { V ersion 2.2 MQ $r Unix 4D 6- $G ;H $$ $3 $J $9 $? $a $N Cm 0U ;v 9‘ $, =q $$ $F $" $j $^ $9!# $3 $l $b Mathe- matic a $rGc$&$HIU$$$F$-$^$9!# � \Guide to Standard Mathematic a P ac k ages Supplement V ersion 2.2" T ec hnical Rep ort, W ol- fram Researc h, 1993. 28

{ %P!<%8%g%s%"%C%W$K$h$k%^%K%e%"%k5-:\0J30$N5!G=$r2r@b$7$? T ec hnical Rep ort $G$9!# Math- ematic a $rGc$&$HIU$$$F$-$^$9$,!"$3$l$OM_$7$$K\$G$9!# � \Ma jor New F eatures in Mathematic a V ersion 2.2" T ec hnical Rep ort, W olfram Researc h, 1993. { V ersion 2.1 $+$i 2.2 $KJQ$o$k:]$KDI2C$5$l$?5!G=$N2r@b$G$9!# � T. W. Gray , J. Glynn / ;~ED @a , F#B< 9T=S Lu : \ Mathematic a ?t3X$NC5:w " %H%C%Q%s , 1994. { Gra y $5 $s $O W olfram Researc h $N 6& F1 @_ N) <T!$ Glynn $5 $s $O ?t 3X <T $G $9!# I= Bj $N DL $j ;H MQ J} K! $H $$ $& $h $j!" ?t 3X $X $N 1~ MQ $K <g 4c $, $* $+ $l $F $$ $^ $9!# FC $K J# AG J? LL $d %U %i %/ %? %k $K 6= L# $N$"$kJ}$K$O$*>)$a$G$9!#Dj2A 6,900 1_!# � M. L. Ab ell, J. P . Braselton / @n@% 9(3$ , 8^Eg JtJ8 , :4F# Jf , ED_7 5A I’ Lu : \ Mathematic a %O %s%I%V%C%/ " El5~EE5!Bg3X=PHG6I , 1994. { A4$F$N%3%^%s%I$H%*%V%8%’%/%H$r%"%k%U%!%Y%C%H=g$K2r@b$7$?;29M=q$G$9!#Dj2A 6,000 1_!# � 5\2, 1YNI : \ Mathematic a ?t3X$NF;6qH" " %W%l!<%s=PHG , 1994. { Mathematic a $rMQ$$$??t3X$NF~Lg=q$G$9!#9b9;?t3X$+$iBg3X?t3X$X?J$b$&$H$5$l$k?M$KBP$7!" %0%i%U%#%C%/%9$b$U$s$@$s$K<h$jF~$l!"$o$+$j$d$9$/2r@b$7$F$$$^$9!#Dj2A 2,800 1_!# 29