>pJs=hM} I I Bh 12 2s ?t3X$N$?$a$N%3%s%T%e!<%?!< (3) Mathematica F~Lg (2) $+ $D $i $@ 7KED $^ $5 $7 M4;K 2001 G/ 7 7n 12 F| (15 F|2~D{ ) 1 O"Mm;v9‘ %l%]!< %H$N :G =* E* $JDy $a @Z $j $O 7 7n 28 F| ( EZ MK ) $H $7$^ $9!# $= $l 0J9_ Aw $i $l $?$b $N $O @. @SI> 2A$NBP>]$K$O$7$^$;$s!# � Mathematica $G%0%i%U%#%C%/%9$,MxMQ$G$-$J$$>c32$O2r7h$7$^$7$? ( $O$:$G$9 ) !#MxMQ<j=g $b0lIt4JN,2=$7$^$7$? 1 !# >pJs2J3X%;%s%?!<$N%^%7%s$+$i?t3X2J$N Mathematica $r;H$& � � ( <x6HCf$O%/%8$r8+$F hostname $H%3%^%s%IL>$r3NG’$9$k!# <x6HCf$G$J$1$l$P hostname = oyabun $G$h$$!# ) waltz21% xhost hostname "+ %0%i%U%#%C%/%9MQ%*%^%8%J%$ waltz21% rlogin hostname "+ hostname $K%j%b!<%H!&%m%0%$%s Last login: Fri Jul 6 16:20:47 from waltz "* >pJs2J3X%;%s%?!<$+$i$O Sun Microsystems Inc. SunOS 5.6 Generic August 1997 %Q%9%o!<%I$J$7$G%m%0%$%s2D hostname % math ( $^$?$O math1.2 , math2.2 , mathematica & ) "+ Mathematica $N5/F0 Mathematica 4.0 for Solaris ( %3%^%s%I$O%/%8$G7h$a$?$b$N ) Copyright 1988-1999 Wolfram Research, Inc. -- Motif graphics initialized -- In[1]:= ... In[ n ]:= Quit "+ Mathematica =*N; hostname % logout "+ hostname $+$i%m%0%"%&%H waltz21% � � � K|0l!">e$N$d$jJ}$G%m%0%$%s$G$-$J$+$C$? ( %Q%9%o!<%I$r?R$M$i$l$? ) >l9g$O%2%9%H!&%"%+ %&%s%H ( %f!<%6!<L> guest , %Q%9%o!<%I$O%9%/%j!<%s$G<($9 ) $G%m%0%$%s$7$F2<$5$$!# � � waltz21% rlogin hostname -l guest ( "+ l $O L $N>.J8;z ) � � $J$*!"%2%9%H!&%"%+%&%s%H$O<x6H=*N;8e$O;H$($J$/$7$^$9!# 1 setenv DISPLAY waltz xy :0.0 $r<+ F0E* $K<B9T $9$k$h $&$K @_Dj$7 $^$7 $?!# | <x6H Cf$O$^ $@$3 $&$J$C$F $$$^ $; $s$G$7$?$,!"D>$7$^$7$?!# 1

� Mule $N M-x shell %3%^%s%I$,AjJQ$o$i$:F0$+$J$$$N$G 2 ( $4$a$s$J$5$$ ) !">pJs2J3X%;%s%?!< $G m ule $r5/F0 $7$F!"$=$A $i$G%3%^ %s%I$r%? %$%W$7 $F$+$i %^%& %9$G%3%T!< & %Z!< %9%H$7$F F~NO $9$k$3$H$r4+$a$^$9!# � Mathematica $N4JC1$J2r@b$rMQ0U$7$^$7$?!# � � waltz21% acroread ~re00018/mathematica.pdf & � � $GFI$a$^$9 ( 0u:~$b=PMh$^$9 | $"$^$j4+$a$^$;$s$, ) !# � 2]Bj 6 $r$I$&$d$k$N$+!)$H$$$&<ALd$,$"$j$^$7$?!# ( Cm0U : A4It@bL@$7$-$C$F$$$J$$$3$H$b $"$k$N$G!" 7 7n 28 F| ( EZMK ) $^$G$KDy$a@Z$j$r1dD9$7$^$9!# ) 6-1, 6-2, 6-3 $^$G$O<x6H$G@b L@$7$^$7$?$,!" http://www.isc.meiji.ac.jp/%7Ere00018/syori2-2001/kadai6/ $K@b L@$r=q$$$F$*$-$^$9 ( %[!<%‘%Z!<%8$+$i%j%s%/$,D%$C$F$"$j$^$9 ) !# � :#F|$N2]Bj$OEE;R%a%$%k$GAw$k$N$G$O$J$/!"?t3X2J7W;;5!<<$N%o!<%/%9%F!<%7%g%s>e$K%U%! %$%k$H$7$FCV$$$F$/$@$5$$!#>pJs2J3X%;%s%?!<$N%^%7%s$G:n@.$7$?>l9g$O!"<!$N$h$&$K%M%C %H%o!<%/7PM3$G%3%T!<$9$k$3$H$K$J$j$^$9 ( !V%M%C%H%o!<%/F~Lg (2) @8ED LAN !W$r;2>H ) !# � � ( $^$: rep ort7 $H$$$&%U%!%$%k$r=q$/ | Ev$jA0$@$1$I ...) waltz21% rcp report7 oyabun: "+ report7 $r o y abun $K%3%T!< waltz21% rlogin oyabun "+ o y abun $K%m%0%$%s$7$F$_$k waltz21% ls "+ report7 $,$"$k$+3NG’ waltz21% logout � � 2 ?t3X2J7W;;5!<<$N%"%+%&%s%H A02s!" Mathematica $r Mx MQ $7 $? $j $9 $k $? $a $K!" ?t 3X 2J 7W ;; 5! << (6701 9f << ) $N %o!< %/ %9 %F!< %7%g%s (o y abun, k ashira, anesan, anego, aniki, k obun00, k obun01, k obun02, k obun07, k obun08, k obun09, �ddle) $N%"%+%&%s%H$rMQ0U$7$^$7$?$,!"$3$N%"%+%&%s%H$OB46H$^$G;D$7$^$9!# >pJs2J3X%; %s%?!<$N %o!<%/ %9%F!<%7%g %s$N%" %+%&%s %H$+$i $O%Q%9 %o!<%I$J $7$G%m %0%$ %s$G$- $k $O$:$G$9!# � � waltz21% rlogin oyabun ( %0%i%U%#%C%/%9$,;H$$$?$1$l$P;vA0$K xhost oyabun $H$9$k ) � � %m%0%$%s$G$-$J$$>l9g$OJs9p$7$F$/$@$5$$ ( 7KED mk at math.meiji.ac.jp $K%a%$%k$r=q$/ ) !# $J$*!"%Q%9%o!< %I$r@_ Dj$7$F $"$j$^ $;$s$N $G!"?t3X 2J7W ;;5!<< $KD>@\ $d$C$FMh $F$b%m %0%$%s $G $-$^$;$s!#?t 3X2J7W ;;5!<< $G;H$$ $?$$>l 9g$O!"%Q %9%o!< %I$r<h F@$7$F 2<$5$$!# $=$N$? $a$K$O!" ;v A0$K %a%$ %k $G O"Mm $r <h$C $F!"7W ;; 5! << $KMh $F $b $i$& $3 $H $K$J $j $^ $9 ( 6b MK F| $N8a 8e $J $I$, ET 9g $, $D$-$d$9$$$G$9 ) !# 2 Emacs 20 ( emacs-20.3 $H$$$&%3%^%s%IL> ) $rMQ0U$7$^$7$?!#$3$A$i$G$O M-x shell $,;H$($^$9!# 2

3 2]Bj 7 2?$+?t 3X $N LdBj $r A*$s $G!" $=$l $r 2r$/ $N $K Mathematica $r MxMQ $7 $F$_ $? 7k 2L$K $D $$$F %l %]!< %H$7$J$5$$!#Dy$a@Z$j$O 7 7n 28 F| ( EZMK ) !# � Ld Bj $O %3 %s %T%e!< %?!< $N A0 $K :B $k A0 $K J# ?t A* $s $G $* $/ $3 $H ( $& $^ $/ 9T $+ $J $$ $3 $H $b $" $k $N $G ) !# � C/$G$b 2, 3 J,$G2r$1$k$h$&$J!"C1=c$J7W;;LdBj$N$h$&$J$b$N$OA*$P$J$$$3$H!# � $& $^ $/ 9T $+ $J $$ >l 9g $b $" $k $N $G!" Mathematica $K $d $i $;$C $Q $J $7 $K $7 $J $$ $G!" 7k 2L $r J, @O$9$k$3$H!# � $& $^ $/ 9T $+ $J $$ >l 9g $K $= $N M} M3 $, ?d B, =P Mh $k $J $i $P!" $= $l $K $D $$ $F @b L@ $9 $k $N $b %l %]!< %H $K$J$j$^$9!# � M>M5$,$"$l$P!"$&$^$/2r$1$?Nc$H!"2r$1$J$+$C$?Nc$HFs$D@bL@$7$F$/$@$5$$!# $=$l$+$i!D 5$$,8~$$$? $i!"$3$N 9V5A$N 46A[$r =q$$$F $/$@$5 $$!#<x6H $N?J$a J}$K$D $$$F$N 46A[$O $b$A$m $s!" $3$&$$$&$b$N$r<h$j>e$2$FM_$7$+$C$? ( $"$k$$$O$=$NH?BP ) $J$I!# 4 Mathematica $G2?$+0l$DLdBj$r2r$$$F$_$k ;f$H1tI.$G 7W;;$9 $k$N$, LLE]!"$b $7$/$O 7W;;%_%9 $r$7$F $$$J$$ $+!"<+?. $,$J$$ $H$$$& 0l$DLd Bj $r2r$$$F$_$h$&!#2r@O35O@$+$i0lBj!# 1i=,LdBj 32 � � f ( x; y ) = ( x 2 � y 2 ) e � ( x 2 + y 2 ) $K$D$$$F!"0J2<$NLd$KEz$($h!# (1) r f ( x; y ) $r5a$a$h!# (2) f $N Hesse 9TNs$r5a$a$h!# (3) f $N6KCM$r5a$a$h!# � � f=(x^2-y^2)Exp[-(x^2+y^2)] fx=D[f,x] fx=Simplify[%] fy=Simplify[D[f,y]] Solve[{fx==0,fy==0},{x,y}] 7Y9p$,=P$k!# Mathematica 4.0 $G$OEXNO$7$F%4%_ ( 2r$G$J$$$b$N ) $r=P$7$F$7$^$&!# $I$&$b Exp[-(x^2+y^2)] $G6lO+$7$F$$$k$h$&$J$N$G!"$=$l$r=|$$$F$d$k!# s=Solve[{Exp[x^2+y^2]fx==0,Exp[x^2+y^2]fy==0},{x,y}] $3$&$9$k$H!"$I$N%P!<%8%g%s$G$b7Y9pL5$7$K$A$c$s$H2r$1$k!# Plot3D[f,{x,-2,2},{y,-2,2}] %0%i%U$r>C$9$K$O!" (1) %/%j%C%/ , (2)File $+$i Quit, (3) C-q $N$$$:$l$+ ContourPlot[f,{x,-2,2},{y,-2,2}] 3

;3$HC+ , 8r$o$k 2 6J@~ J,$+$j$^$9$+!) fxx=D[fx,x] fxx=Simplify[%] fxy=Simplify[D[fx,y]] fyx=Simplify[D[fy,x]] fyy=Simplify[D[fy,y]] $A$J$_$K%P!<%8%g%s$K$h$C$F!"8+1I$($,0[$J$j$^$9!# h={{fxx,fxy},{fyx,fyy}} s h /. {x -> -1, y -> 0} Eigenvalues[%] $H$b$KIi ( 6KBg!* ) Eigenvalues[h /. {x -> -1, y -> 0}] f /. {x -> -1, y -> 0} CM$O 1/E Eigenvalues[h /. {x -> 0, y -> 0}] ITDjId9f Eigenvalues[h /. {x -> 1, y -> 0}] $H$b$KIi ( 6KBg!* ) f /. {x -> 1, y -> 0} CM$O 1/E Eigenvalues[h /. {x -> 0, y -> -1}] $H$b$K@5 ( 6K>.!* ) f /. {x -> 0, y -> -1} CM$O -1/E Eigenvalues[h /. {x -> 0, y -> 1}] $H$b$K@5 ( 6K>.!* ) f /. {x -> 0, y -> 1} CM$O -1/E $*$^$1 � � 1i=,LdBj 33 f ( x; y ) = 2 x 3 + xy 2 + 5 x 2 + y 2 $K$D$$$F!"0J2<$NLd$KEz$($h!# (1) r f ( x; y ) $r5a$a$h!# (2) f $N Hesse 9TNs$r5a$a$h!# (3) f $N6KCM$r5a$a$h!# N}=,LdBj <!$N4X?t$N6KBg$H6K>.$r5a$a$h!# (1) x 2 + xy � 4 x + y 2 � 2 y . (2) x 2 � 8 xy + 18 y 2 + 6 x � 28 y . (3) ( x � y 2 )( x � 2 y 2 ). (4) xy ( x 2 + y 2 � 1). (5) x 4 + y 4 + 2 x 2 y 2 (6) xy + 1 x + 1 y . (7) x 3 + y 3 . � � $J$*!"2]Bj 6-4 $r!"$b $7 Mathematica $r;H$C $F<h$j AH$‘$H $I$& $9$k$+!" ;n$7$K %W%m %0%i%‘ $r =q$$$F$_$?$N$G ( http://www.isc.meiji.ac.jp/%7Ere00018/syori2-2001/kadai6/node5.html ) !"6=L#$, $"$l$P8+$F$_$F$/$@$5$$!# 4

A ky okuc hi.m <x6H$^$G$O ?M$K;H$C $F$b $i$($k >uBV$G $O$J$+$C $?%W%m %0%i%‘ $,!V$^$" $^$";H $($k!W >uBV$K $J$C $?$N$G!"0J2<$K>R2p$7$^$9!# kyokuchi.m � � (* FsJQ?t4X?t f $NDdN1E@$r5a$a$k ( $h$&EXNO$9$k ) *) kyokuchiten[f_]:= Module[ {fx,fy}, fx=Simplify[D[f[x,y],x]]; fy=Simplify[D[f[x,y],y]]; Solve[{fx==0,fy==0},{x,y}] ] (* FsJQ?t4X?t f $H$=$NDdN1E@$N%j%9%H s $rJ,@O$7!"6KCM$NH=Dj$r$9$k *) bunseki[s_,f_]:= Module[ {ff,HesseXY,aSolution,restSolutions,valf,l1,l2}, ff=f[x,y]; HesseXY = {{D[ff,x,x],D[ff,x,y]}, {D[ff,y,x],D[ff,y,y]}}; restSolutions = s; While [(restSolutions != {}), aSolution = First[restSolutions]; restSolutions = Rest[restSolutions]; valf = ff /. aSolution; {l1,l2} = Eigenvalues[HesseXY /. aSolution]; If [l1 > 0 && l2 > 0, Print[aSolution, ", 6K>. f(x,y)=", valf]]; If [l1 < 0 && l2 < 0, Print[aSolution, ", 6KBg f(x,y)=", valf]]; If [(l1 l2 < 0), Print[aSolution, ", 6KCM$G$J$$ "]]; If [(l1 l2 == 0), Print[aSolution, ", 6KCM$G$"$k$+$I$&$+J,$+$i$J$$!# "]]; ] ] � � $^$@$^$@IT40A4$G$9$,!"!VEz$($"$o$;$N$*6!!W$/$i$$$K$O$J$j$^$9!# 5 kyokuchi.m $N;HMQNc � � oyabun% math Mathematica 4.0 for Solaris Copyright 1988-1999 Wolfram Research, Inc. -- Motif graphics initialized -- In[1]:= <<kyokuchi.m In[2]:= f[x_,y_]:=x y(x^2+y^2-4) In[3]:= s=kyokuchiten[f] Out[3]= {{x -> -2, y -> 0}, {x -> -1, y -> -1}, {x -> -1, y -> 1}, > {x -> 0, y -> 0}, {x -> 1, y -> -1}, {x -> 1, y -> 1}, {x -> 2, y -> 0}, > {y -> -2, x -> 0}, {y -> 2, x -> 0}} In[4]:= bunseki[s,f] {x -> -2, y -> 0}, 6KCM$G$J$$ {x -> -1, y -> -1}, 6K>. f(x,y)=-2 {x -> -1, y -> 1}, 6KBg f(x,y)=2 {x -> 0, y -> 0}, 6KCM$G$J$$ {x -> 1, y -> -1}, 6KBg f(x,y)=2 {x -> 1, y -> 1}, 6K>. f(x,y)=-2 {x -> 2, y -> 0}, 6KCM$G$J$$ {y -> -2, x -> 0}, 6KCM$G$J$$ {y -> 2, x -> 0}, 6KCM$G$J$$ In[5]:= � � 6