?t3X !? ?t<0=hM} %7 %9 %F %‘ MA TLAB $N ;H $$ J} !J #1 !K K\3X $NHFMQ %7 %9 %F %‘>e $G ;H $( $k?t3X!??t<0=hM} %7 %9 %F%‘$N $& $A !" $3$3 $G$O MA TLAB $N ;H$$J} $r 4JC1 $K @b L@$9$k !# !J ?t<0=hM} %7 %9 %F %‘ $K$O B> $K $b Mathematica $J $I $, $" $k $, !" $= $l$O $^ $?$$ $: $l !# !K MA TLAB $O 4X?t $d9TNs $N7W;; !" #2<! 85 !" #3<! 85 $N %0 %i%UI=<( !" ?t CME* $JHyJ, !& @QJ, !" 5- 9f E* $J HyJ, !& @Q J, $r$O $8 $a$H $7 $F MM !9 $J 5!G= $r ;}$D $, !" :#2s $O #2 JQ?t4X?t $N %0 %i%U $r IA$$ $F$_ $k$^ $G$r L\I8 $H $9 $k !# 0J 2< $G $O !" Am 9g >p Js =h M} %; %s %?!< $NHF MQ 7W ;; 5! %7 %9 %F%‘ (dream) >e $G !" X C<Kv $+ $i X-windo w 4D6- !J CDE 4D6- !K $G ;HMQ$9$k $3$H$r G0F, $K $*$/ !# B> $K$b%; %s %?!<$N%Q %=%3 %s >e $J $I $G $b !J 5!G= $, 8BDj$5 $l $? HG $, !K ;H $( $k $, !" $= $l $i$K $D$$$F $O JLES $K 0FFb$9$k !# 1 MA TLAB $N 5/F0 $H =*N; %3 %^ %s %I F~NO %& %# %s %I %& (dtterm) $+ $i !" 0J2< $N %3 %^ %s %I $r F~NO$9$k !# dream% matlab $9$k $H 2hLL %& %# %s %I %& $, 0l=V=P $F >C $($?$"$H !" 0J2< $N$h $& $J %a %C %;!< %8$H %W %m %s %W%H $, I=<( $5 $l $k !# < M A T L A B (R) > (c) Copyright 1984-97 The MathWorks, Inc. All Rights Reserved Version 5.1.0.421 May 25 1997 To get started, type one of these commands: helpwin, helpdesk, or demo. For information on all of the MathWorks products, type tour. >> %W %m %s %W%H $N \ >> " $, =P $? $H$3 $m $G F~NOBT$A>uBV $K$J $k !# � $3$3$G \quit" $H BG $F $P MA TLAB $, =*N;$9$k !# � \demo" $H BG $F $P MM !9 $J %G %b 5! G= $, <B 9T $G $- $k !# E,Ev $J$H $3 $m$r %^%& %9 $G %/ %j%C%/ $7 $F <B9T $7 $F $_ $k$H $h$$ !# � \help" !J $^ $? $O \help win" !K $H $9 $l $P !" %* %s %i %$ %s $N%X %k %W $, I=<($5 $l $k !# help $N 8e $K 9‘L\L> $r =q $/ $H !" $= $N 9‘L\ $N @bL@ $, %F%- %9 %H $H $7 $F 2hLL $K I=<($5 $l $k !# $" $i$+ $8 $a >> more on $H BG$C $F $* $1 $P !" #1 2hLLJ,I=<($5 $l $?$H$3 $m $G 2hLL2< $K \ --more-- " $H I= <($5 $l $F Dd;_$9 $k !# I=<( $r B3 $1 $k $K$O %j%?!< %s $r !" $= $3 $G$d $a $k $K$O \ q " $r BG $F $P $h$$ !# help win $O %& %# %s %I %&!& %a %K%e!< J}<0 $G @bL@ $r 8+ $?$$ 9‘L\ $r A*Br$9$k !# � ;DG0 $J $, $i !" >e $N%X %k %W $r 4^ $a$F A4 $F$N %a %C %;!< %8$O 1Q8l $G I=<($5 $l $k !# $J $* !" MA TLAB $N%^ %K %e %" %k $O <B=, << $d %; %s %?!<;v L3 << $K 0lB7 $$ $, MQ0U $7 $F$"$k !# $? $@ $7 $3 $A $i$b1Q8l $G $" $k !# F|K\8l $N ;29M=q $N$$ $/$D $+ =PHG$5 $l $F $$ $k !# J?2l $N <j85 $K$" $k $N $O!’ � >.NS0l9T !’ !V MA TLAB %O %s %I %V %C %/ !W !" =(OB %7 %9 %F%‘ (1998) !" K\BN 2800 1_ 1

2 4X?t %0 %i%U $N I=<( <! $N#2 JQ?t4X?t !’ z = f ( x; y ) = x ( x 2 � 1) � y 2 ( � 2 � x � 2 ; � 2 � y � 2) $N %0 %i%U $r I=<( $7 $F$_ $h $& !J $^ $:$3 $l$, $I $& $$ $& %0 %i%U $K$J $k $+$r @h $K 9M $($F$_ $k $3 $H !K !# >> [x,y] = meshgrid([-2:0.2:2]); >> z = x .* (x .^ 2 -1) - y .^ 2; >> mesh(x,y,z); $H BG $F $P !" ?7 $?$J%& %# %s %I %& $,$G $-$F$=$3 $K #3 <!85 %0 %i%U $, I=<($5 $l $k !J ?^ 1 !’ $? $@ $7 2hLL>e $G$O %+ %i!< I=<( $5 $l $k !K !# <! $K!’ >> view([0 0]); >> view([90 0]); $H BG $F $P !" $= $l $>$l x <4J}8~ !" y <4J}8~ $G ??2# $+$i 8+ $? ?^ $, I=<($5 $l $k !J ?^ 2,3 !K !# ?^ 1 $O C1 $K %a %C %7%e %0 %j %C %I !" $D$^ $j?K6b>u $K <( $7 $? NX3T $, 5- $5 $l $k $@$1 $@ $, !" mesh(x,y,z) $N Be $o $j $K surf(x,y,z) $H $9 $l $P !" LL $K 1"1F $r $D $1$F EI$j$D $V $7 $? I=<( $, $J $5 $l $k !J ?^ 4 !K !# >> contour(x,y,z,20); $H $9 $l $P !" 20 CJ3, $K J, $1 $? Ey9b@~ $, I=<($5 $l $k !# $3$N ?^ $O $h $/8+$k $H =D2# $N =L<\ $, 9g$C $F$$$J$$ !# $= $3$G >> axis(’square’); $H $9 $l $P !" =D2#F1 $8 =L<\ $N @5J}7A $K 2hLL $, JQ49$5 $l $k !J ?^ 5 !K !# $^ $? $3$N >uBV $G >> [u,v] = gradient(z,0.2); >> hold on; >> quiver(x,y,u,v); >> hold off; $H $9 $l $P !" 8{G[ %Y %/ %H %k $N Lp@~I=<( $, =E $M =q$-$5 $l $k !J ?^ 6 !K !# $^ $? >> contour3(x,y,z,20); $H $9 $l $P N)BNE* $J Ey9b@~?^ $, I=<($5 $l $k !J ?^ 7 !K !# 0J>e $, 4pK\ $G$" $k !# 3F !9 $N <j=g $r @bL@ $7 $h $& !# 1. >e$N x,y,z $J $I $O JQ?t L> $G $" $k !# $3 $l$O C $J $I $N JQ?t $H F1 MM !" 1Q?t;z Ns $J $i $J$s$G $b $h$$ !# BgJ8;z $H >.J8;z $O 6hJL $5 $l $k$N $G Cm0U$9$k $3$H !#JQ?t $X$N CM $N BeF~ $O !" C $H F1MM !" ‘=’ $G 9T $& !J Nc !’ x = 10; !K !# $? $@ $7 !" C $N JQ?t $H 0c$C $F !" %Y %/ %H %k !J !a G[Ns !K !" 9TNs !J !a #2<!85G[Ns !K $J $I $b <+M3 $K ;HMQ $G $- $k !# 2. [x,y] = meshgrid([-2:0.2:2]); $3 $l$O :G>.CM $, � 2 !" :G Bg CM $, 2 $G 0 : 2 9o $_ $N#2<!85G[ Ns $r :n $j!" $= $N0lJ} $N <4 $K x !" $b $& 0lJ} $N <4 $K y $H $$ $&L>A0 $r IU $1 $m !" $H$$ $&0UL# $G $" $k !# $7 $? $, $C $F 21 � 21 $N 9TNs $, :n $i $l $k !# #2$D$N <4 $N I} $d 9o $_$N Bg $-$5 $r JQ $( $k $K$O !" [x,y] = meshgrid([-2:0.2:2], [-1:0.1:1]); $J $I $H $9 $l $P $h$$ !J y $N$[ $& $, � 1 � y � 1 $G 0 : 1 9o$_ $K$J $k !K !# 2

3. z = x .* (x.^2 -1 ) - y.^2; 4X?tCM z $r 5a $a $k7W;; <0 $r =q$/ !# ?t<0 $O C $H F1MM $N=q $-J} $G + ; � $, 2C;; !& 8: ;; $N5-9f $@ $, !" >h ;; !" =| ;; !" $Y$->h $K $D$$ $F $O !" .*, ./, .^ $N$h $& $K !" @hF, $K ‘.’ !J %T %j %* %I !K $, $D $/E@ $K Cm0U !J 0lMw $O help arith, help slash $r ;2>H !K !# $^$? 4X?t 5-9f $H $7 $F !" sin(x), cos(x), tan(x), exp(x)(= e x ), log(x), sqrt(x)(= p x ) $J $I $b ;H $( $k !J 0l Mw $O help elfun $r ;2>H !K !# Nc !’ z = sin( x 2 + y 2 ) $r 5a $a $k $J $i !" z = sin(x .^ 2 + y .^ 2); $H $9$k !J ?^ 8 !K !# 4. mesh, surf $J $I $O >e5-$N$h $& $K !" 7W;; $7 $? x,y ,z $N %0 %i%U$r I=<($9$k %3 %^ %s %I $G $" $k !# $^ $? con tour, con tour3 $O #2<!85 !" #3<! 85 $NEy9b @~ I= <( %3 %^ %s %I $G !" Bh #40z ?t $H $7 $F Ey9b@~ $r 2?K\ 0z$/ $+ $r ;XDj$9$k !# 5. axis(’square’) $O I=<( $r@5J} 7A $K$9$k $? $a $N$* $^ $8 $J$$ !" hold on/o� $O =E $M =q $- $r$9$k (on) $7 $J$$ (o� ) $N ;XDj $G $" $k !# gradien t, quiv er $K $D$$$F $O >JN,$9$k !# 3 %U %! %$ %k $+ $i $N FI $_ 9~ $_ F1 $8 $3 $H$r 2? EY$b$d $C $?$j !" 0lIt $@$1 JQ $($F <B 9T$9 $k >l9g !" >e $N $h $& $K $$ $A$$ $A$9$Y$F$r BG$D$N $O LLE] $@ $7 !" BG$A4V0c $$ $r$9$k $H Ha;4 $G$" $k !# $= $3 $G BG$A9~$‘ FbMF $r$" $i$+ $8 $a%U %! %$ %k $K F~ $l $F $* $1 $P !" $= $l$r FI $_ =P $7 $F <B9T$9$k $3 $H $,$G $- $k !# $= $& $9 $l $P !" 8DJL $NJQ?tCM $J $I $r ;XDj $9$k $@$1$G !" F1 $8%W %m %0 %i %‘ $, 4JC1 $K :F <B9T $G $- $k !# $^ $: xxx.m $H $$ $& %U %! %$ %k $K <! $N FbMF $r BG$A9~ $‘ !J xxx $N$H$3 $m $O$J$s$G $b$h$$ !K !# [x,y] = meshgrid([-2:0.2:2]); z = x .* (x .^ 2 -1) - y .^ 2; mesh(x,y,z); $9$k $H MA TLAB $N Cf $G >> xxx !J $D $^$j %U %! %$ %k L> $N \.m" $r <h$j=|$$ $?$b$N !K $r BG $F $P !" $=$NFbMF $, <B9T$5 $l $k !# >/ $7 JQ 99$9 $k $K$O !" %U%! %$ %k$r JL $N%U%! %$ %k$K %3 %T !< $7 $F !" I,MW8D =j $r =$@5$9 $l $P $h$$ !# $" $k$$ $O JQ 992U =j $r JQ?t $G ;XDj $7 $F $*$$$F !" <B9T;~ $K I,MW $J JQ?tCM $r @_Dj$9$k $J $I $7 $F $b$h$$ !# 4 %0 %i%U $N =PNO !& 0u:~ :n@. $7 $? %0 %i%U$r%U%! %$ %k$K =q $- =P $7 $?$j !" ;f $K 0u:~ $7 $?$j$b $G $- $k !# 8=:_I=<(Cf $N %0 %i%U$r%U%! %$ %k$K =q $- =P$9 $K$O !" >> print -dps xxx.ps $J $$ $7 $O >> print -deps xxx.eps $H $9 $k !# xxx $O %U%! %$ %k L> $G !" $J $s$G $b$h$$ !# ps $H eps $N 0c $$ $K $D$$ $F $O >JN,$9$k !# $3 $N%U%! %$ %k$r %W %j %s %? $K Aw $l $P !" %0 %i%U $, I=<( $5 $l $k !#Nc $( $P op en $K =PNO$9$k $K$O !’ dream% lp -d open -Tpostscript xxx.ps $H $9 $l $P $h$$ !J \-Tp ostscript" $O ITMQ $N $O$: !K !# 3

?^ 1 ?^ 2 ?^ 3 ?^ 4 ?^ 5 ?^ 6 ?^ 7 ?^ 8 4