?t3X !? ?t<0=hM} %7 %9 %F %‘ MA TLAB $N ;H $$ J} !J #2 !K MA TLAB $G$O ?tCME* $J 7W;; $d %0 %i %U:n@. $@ $1 $G$J $/!" ?t <0 =hM} !" $D$^ $jJ8;z <0 $N>e $G$N3F<o 7W ;; !" Nc $( $P 0x?tJ,2r !" E83+ !" 5-9fE* $J HyJ, !& @QJ, !" 6K8B7W;; !" 5i?t7W;; $J $I $b $G $- $k !# <B $N$H$3 $m !" $= $l$, $G $- $k$H$$ $& $N $O !" 2r@O3X $G $d $k LdBj$N $& $A $N 7W ;;Ld Bj $O$[$H$s $I $= $l $G 2r $1 $F $7 $^ $& $H$$ $& $3 $H $G$b $"$k !# $A $g$& $I !" EE Bn $, $" $l $P >.3X 9; $N7W ;; Ld Bj $O$= $l$G JR $E$$ $F $7 $^ $& $h $& $J$b $N $G$"$k !# $H !" $3$3 $G $"$o$F$F 650iE*Cm0U !# $^ $: !" %3 %s %T %e !<%? $G$G$- $k $H$$ $& $3 $H$H !" <+J, $G <j7W;; $G$G $- $k !" $H$$ $& $h$j!" $= $& $$$C $? N}=, $r DL $8 $F 3F <o $N4X?t $d$= $l$i $N >e $N 7W;; $, $I $s $J $U $& $K$J $k $+$N 463P $r $D $+ $‘ $3$H $H $O JLLdBj $G$" $k !# $7 $? $, $C $F @$ $NCf $G $O%3 %s %T %e !<%? $G$G$-$F $7 $^ $& $+$i$H$$ $C $F !" <+J, $G <j !J $d F, !K $r F0 $+ $7 $F$d $C $F$_$k $3 $H$N 2ACM $, $J $/ $J $k $o $1 $G $O$J$$ !# <! $K !" =c ?h $K 7W;; $H $7 $F$G$-$k $N $O !" <B $O LdBj $N $4 $/0l It $K$9 $. $J$$ !# $b $C $H K\<A E* $J $N $O !" LdBj $r $I $& J, @O $9$k $+ !" $I $N$h $& $K $7 $F ?t<0 $N7A $G I=$9 $+$H$$ $C $? E@ $G !" $= $3$^ $G$G $- $F $7 $^ $( $P !" $" $H $O $= $l $3$=%3 %s %T %e !<%? $G $b $G $- $k $3 $H$K$J $C $F $7 $^ $& !# $H $^$" !" 0J>e $r A0CV $- $K $7 $F !" 6qBNE* $J ?t<0=hM}7W;; $N ;EJ} $r >R2p $7 $h $& !# 1 4JC1 $J Nc A02s@bL@ $7 $? $h $& $J ?tCME* $J =hM} $H !" J8;z<07W;; $N$h $& $J ?t<0=hM} $H $O F1 $8 MA TLAB $N Cf $H$$ $C $F$b A4 $/JLJ* $H 9M $($?$[ $& $, $h$$ !# $? $@ $= $l$G $b !" MA TLAB $N ?7 $7 $$ %t %! !< %8 %g %s$K $J $C $F !" ?t <0=hM} $O $@ $$$V$d $j $d$9 $/ $J $C $? !J A0 $N %t %! !< %8 %g %s $O $b $C $H BgJQ $@ $C $? !K !# $^ $: y = sin 2 x $H $$ $& 4X?t $r 9M $($F $_$h $& !# $3 $l$r Dj5A$9$k $K$O !" >> syms x y >> y = sin(x)^2 $H BG $F $P $h$$ !# $9$k $H 2hLL $K$O >> y = sin(x)^2 y = sin(x)^2 $N$h $& $K I=<($5 $l $k !J 0J2< $G$O %9 %Z!< %9@aLs $N$?$a !" 4V $N 6uGr9T $O >JN,$9$k !K !# $3 $l $r x $G HyJ, $7 $F$_ $h $& !# >> diff(y,x) ans = 2*sin(x)*cos(x) :#EY $O x $G @QJ, $7 $F $_$h $& !# >> int(y,x) ans = -1/2*sin(x)*cos(x)+1/2*x 1

<! $K Z � 0 y dx $H $$ $& Dj@QJ, $r 5a $a$F$_ $k !# >> int(y,x,0,pi) ans = 1/2*pi $H $$ $C $? 6q9g $G$" $k !J $? $@ $7 !" pi $O 1_<~N( � $N$3$H !K !# =gHV $K @bL@ $7 $h $& !# 1. ?t<0=hM}$N Cf $G ;H $&5-9f $O !" $9 $Y$F$" $i$+ $8 $a @k 8@ $7 $J$1 $l $P $J$i $J $$ !# $= $l$, :G=i $N \ syms x y " $G $" $k !# $3$3 $G !V 5-9f !W $H$$ $& $N $O !" ?t<0 $N Cf $N JQ?t !" Dj?tN>J} $r ;X$9 !# Nc $( $P y = ax + b $H $$ $& #1 <!4X?t $r Dj5A$9$k>l9g !" x $@$1$G $J $/!" a; b $b @k8@ $7 $F $* $+$J$1 $l $P $J$i$J $$!’ >> syms x a b >> y = a*x + b %3 %s %T %e !<%? $K$H $C $F $O JQ?t !& Dj?t !J $r I=$9J8;z !K $H$$ $C$? 6hJL $O$J $$ $+$i$G $" $k !# $? $@ !" >e $N Nc $G $O y $O @k8@ $7 $F $$$J $+ $C $?$3 $H$K Cm0U $7 $h $& !# <B $O CM $, BeF~$5 $l $kJQ?t !" $D$^$j=>B0JQ ?t $O !" @k8@ $7 $J $/ $F$b ?t<0 JQ?t $H $7 $F MQ$$ $k $3$H $, $G $- $k !J $b $A$m $s @k 8@$9$k $3$H $b$G $- $k $7 !" $7 $?$[ $& $, $$$$ $@ $m $& !K !# ?t <0 JQ ?t $H ?tCM JQ ?t !J A02s $N %0 %i %U=q $- $K MQ $$ $? $h $& $JJQ?t !K $H $O 6hJL $7 $F ;H$& $h $& $K Cm0U $9 $k $3 $H !# Nc $( $P F1 $8 x $H $$ $&JQ ?tL> $r !" $"$k $H$- $O ?t<0JQ?t !" $"$k $H$- $O ?tCMJQ?t $H $7 $F ;H$C $?$j$9 $k $H%(%i !< $d :.Mp$N 860x $K$J $k !#?t<0JQ?t $O >. J8;z !" ?tCMJQ?t $O Bg J8;z $G ;O$^$k$b$N$r MQ$$ $k $H$$ $C$? ;H$$ J, $1$r $9 $l $P $$$$ $@ $m $& !# 2. >e$N ?t <0 $G !" 3] $1 ;;$d$Y $- >h$N 5- 9f$H $7 $F ‘ * ’ $d ‘ ^ ’ $r ;H$C $?$3$H $K Cm 0U !# A02s$N %0 %i%U =q$- $N$H $-$O ‘ .* ’ $d ‘ .^ ’ $N $h $& $K A0 $K %T %j %* %I $, $D$$$F$$$? !#3d $j;; $N ‘/’ $b F1MM $G $" $k !#M}M3 $N @bL@ $O D9$/ $J $k $N $G >JN,$9$k $, !" 6hJL $K$O Cm0U$9$k $3$H !# 3. A02s $H$N $b $& #1$D$N 0c$$ $O !" >> y = sin(x)^2 $N$h $& $K !" 9T $N :G8e $K %; %_ %3%m %s ‘;’ $, $D$$$F$$ $J $$ E@ $G$" $k !J A02s $N Nc $G$O $9$Y$F$D$$$F$$$? !K !# $3 $N 0c$$ $O !" 7W;;7k2L $r I= <($9$k $+ $I $& $+ $N 0c$$ $G $" $k !# %; %_ %3%m %s$, $J $$ >l 9g $O !" >e $N Nc$N$h $& $K 7k 2L $, I= <($5 $l $k !# $? $@ $7 $3$3$G 8@ $& !V 7k 2L !W $H$O F~NO$N ??2< $K$G $k 7W;;7k 2L$=$N$b$N$N$3$H$G !" %0 %i%U I=<( $J $I $O JL $G $" $k !# 7W;; $K $h $C $F$O 7k 2LI= <( $, $J $$$b$N $b$" $j !" $=$N >l9g $K$O %; %_ %3 %m %s$, $J $/ $F$b 2? $b I=<( $5 $l $J $$ !J >e $N syms !" $" $k$$ $O A02s $N mesh Ey !" %0 %i%U I=<( %3 %^ %s %I $J $I !K !# N}=, !’ >e$N Nc $G %; %_ %3%m %s $r IU $1 $k $H $I $& $J $k $+ !" $^ $? A02s$N Nc $G %; %_ %3%m %s $r$H $k $H $I $& $J $k $+$r D4 $Y$F$_$h !# 4. I=<($5 $l $k7k2L $O !" F~NO $, >> y = sin(x)^2 $N$h $& $K JQ?t $X$N BeF~J8 $K$J $C $F$$ $k >l9g $K$O y = sin(x)^2 2

$N$h $& $K !V JQ?t !a ... !W $H$$ $&7A<0 $K$J $k $, !" sin(x)^2 $N$h $& $K <0 $@$1 $N >l9g $K$O ans = sin(x)^2 $N$h $& $K ans $H $$ $& JQ?t $N CM $H $$ $& 7A<0 $K$J $k !# ans $H$$ $& $N $O FCJL $J JQ?t $G !" D> A0 $K I>2A $5 $l$? !J BeF~ J8 $G$J$$ !K <0 $N7k2L $, BeF~ $5 $l $k !# $7 $? $, $C $F<! $N <0 $r BG $F $P CM $b JQ $o $k !# $7 $+ $7 <! $N <0 $N Cf $G ans $r ;H $& $3$H $, $G $- $k !# >> x^2 ans = x^2 Cm !’ $3 $l 0J2< $G $O ans = $N 8e$m $G 2~9T $; $: !" F1 $8 9T $K $^ $H$a $k !# >> ans^2 ans = x^4 >> ans^2 ans = x^8 5. di�, in t $O HyJ, !" @QJ, $r 9T $& AH $_ 9~ $_ 4X?t $G$" $k !# $3 $l$K $D$$$F $O <!@a $G @bL@$9$k !# 6. >e $N <B9TNc $+$i $b $o$+ $k$h $& $K !" 1/2 $N$h $& $J J,?t !J M-M}?t !K $G$N =hM} $, 9T $o $l $k !# $^ $? pi $H $$ $& $N $O 1_<~N( � $N$3$H $G$" $k !# $3 $l <+BN $bJQ?t $G$" $k $N $G \pi = 1" $H $$$C $?BeF~ $, 2DG= $@ $, !" $= $& $$$C$? $3$H $O$d $k$Y$- $G$O$J $$ !#F1MM $N AH $_ 9~ $_ Dj?t $H $7 $F$O inf (= 1 ) $, $" $k !# N}=, !’ inf+inf, inf-inf $J $I $, $I $& $J $k $+ ;n $7 $F $_$h !# 2 HyJ, $H @QJ, ?t<0 $H $7 $F Dj5A $5 $l $? JQ?t !J =>B0JQ?t !K $K BP $7 !" 5-9fE* $J HyJ, !& @QJ, $, 7W;; $G $- $k !# >> diff(f,x) $O f $r x $K $D $$ $FHyJ, $9$k!# $3 $N:] !" f $N Dj5A <0 $NCf $K$"$kB> $N5-9f $O A4 $FDj?t $H 8+ $J$5 $l $k !# $7 $? $, $C $F di� $O$=$N $^$^ !" JPHyJ, $N 7W;; $K$J $C $F$$ $k !# >> syms a b x >> f = a*x + b; >> diff(f,x) ans = a >> diff(f,a) ans = x >> diff(f,b) ans = 1 >> diff(f) ans = a >e $O =g $K !" @ f @ x ; @ f @ a ; @ f @ b $r 7W ;; $7 $? $b$N$K $J $C $F $$ $k !# :G8e$N Nc $+$i $o$+ $k$h $& $K !" HyJ,$9 $k JQ?t $r >JN,$9 $k $3$H$b 2DG= $G !" $= $N >l9g $K$O%7 %9 %F %‘ $NB& $G$=$N JQ?t $r ?dDj$9$k !# $7 $+ $7 ;W $o $L $^$A $, $$$N 860x $K $b $J $k$N $G !" =i?4 $N $& $A $O HyJ,JQ?t $r $- $A $s$H =q$/$h $& $K $7 $?$[ $& $, $h$$ !# HyJ, $7 $? 7k2L $b ?t<0 $@$+$i !" $= $l $r :F $S HyJ,$9$k $3$H$b $G $- $k !# $= $l$, 9b3, $N HyJ, $K$J $k !# 3

>> syms x y >> f = x^2*y^3; >> diff(f,x) ans = 2*x*y^3 >> diff(ans,x) ans = 2*y^3 >> diff(diff(f,x),x) ans = 2*y^3 >> diff(f,x,2) ans = 2*y^3 :G8e $N 7A $N$h $& $K !" \di�(f,x,n)" !J n $O <+A3?t !K $H $9$k $H !" n 3,$NHyJ, $, 7W;; $G $- $k !# F1 $8 f $K $D$$ $F!’ >> diff(diff(f,x),y) ans = 6*x*y^2 >> diff(diff(f,y),x) ans = 6*x*y^2 $H$J $j !" @ 2 f @ x@ y = @ 2 f @ y @ x $H$J $k $3$H $, $o$+ $k !# @QJ, $K$D$$ $F$bF1MM $G !" \in t(f,x)" $O f $N x $K $h $kIT Dj@Q J, $r 7W;; $9$k!# $? $@ $7 !" HyJ, $H 0c $C $F ITDj @QJ, $O I, $: $7 $b 7W;; $G$- $k $H $O 8B $i$: !" Ho @QJ, 4X?t $K$h$C $F $O FC<l4X ?t $H $7 $F I=<( $5 $l $?$j !J Z e � x 2 dx $J $I !K !" $= $l $G $b 7W;; $G $-$J$$ >l9g $K$O 85 $N <0 !’ in t(f,x) $, $=$N $^$^JV$5 $l $k !# Dj@QJ, $r 7W;;$9$k $K$O !" >eC< $r a !" 2<C< $r b $H $7 $F !" \in t(f,x,b,a)" $H $9 $l $P $h$$ !J a, b $N =gHV $K Cm0U !K !# >> int(x^2,x,0,1) ans = 1/3 $J$* @QJ, $G $b @QJ,JQ?t0J30 $N 5-9f $O Dj?t $H 8+ $J$5 $l $k !# $7 $? $, $C $F =E@QJ, $J $I $K $b MxMQ2DG= $G$" $k !# Dj@QJ, $N 7W;; $K$O !" ITDj@QJ, $r 5a $a $F $+$i <! $N subs 4X?t $r ;H $& J}K! $b$" $k !# 3 $= $N B> $N 4pK\5!G= 3.1 BeF~ M? $( $i $l $? ?t<0 $N JQ?t $K ?tCM $d <0 $r BeF~$9$k $K$O subs $r ;H $& !# >> syms x y >> f = x^2*y^3: >> subs(f,x,2) ans = 4*y^3 >> subs(f,x,y) ans = y^5 >> subs(f,y,x+1) ans = x^2*(x+1)^3 >> subs(sin(x),x,pi) ans = 0 subs $N Bh #10z?t $O BeF~BP >] $H $J $kJQ ?t $d ?t<0 !" Bh #20z ?t $O BeF~ $5 $l $kJQ ?t !" Bh #3 0z?t $O BeF~ $9$k ?t CM $d?t<0 $G $" $k !# ?t<0Cf $N J#?t $N JQ?t $K F1;~ $K BeF~ $r 9T $& $K$O <! $N$h $& $K $9 $k !# >> subs(sin(x)+cos(y), {x,y}, {1,2}) ans = sin(1)+cos(2) 4

7k2L $+$i$o$+ $k$h $& $K !" $3 $l $O ?t<0Cf $N x $K$O 1 !" y $K$O 2 $r BeF~ $7 $?$3$H$K$J $k !# $J$*!’ >> subs(subs(x^2*y^3, x, 1), y, 2) ans = 8 >> subs(subs(x^2*y^3, y, 2), x, 1) ans = 8 $H$J $C $F subs $b F~ $l ;R $K $7 $F ;H $& $3$H $,$G $- $k $, !" $3 $l$O 0lHL $K$O $& $^$/ $$ $+$J $$ !# >> syms x y >> f = x^2+y^3; >> subs(f, {x,y}, {y,x}) ans = y^2+x^3 >> subs(subs(f,x,y),y,x) ans = x^2+x^3 >> subs(subs(f,y,x),x,y) ans = y^2+y^3 N}=, !’$J $< >e $N$h $& $K$J $k $+ 9M $($F$_ $h !# $^ $? subs(subs(sin(x)+cos(y),x,1),y ,2) $H $9$k $H $I $& $J $k $+$r D4$Y !" $=$NM}M3 $r 9M $($F$_$h !# 3.2 <0 $N JQ7A F1 $8 ?t<0 $G $b MM !9 $J 7A $K JQ7A$9$k $3$H $,$G $- $k !#BeI=E* $J$b$N $, 0x?tJ,2r $H !" $=$N 5U $N E83+ $G $" $k !# >> syms x y >> f = (x+1)^5 f = (x+1)^5 >> expand(f) ans = x^5+5*x^4+10*x^3+10*x^2+5*x+1 >> factor(ans) ans = (x+1)^5 >e$N$h $& $K !" expand $O <0$N E8 3+ $r !" factor $O 0x?t J,2r $r 9T $& !# $A $J$_ $K F1 $8 $h $& $K 8+ $( $k $, !" E83+ $, 5!3# E* $G 4JC1 $J$N $K Hf $Y $F !" 0x?t J,2r $O ?t<0=hM} $N LdBj $H $7 $F$O $- $o$a$F Fq $7 $$ ItN‘ $K F~$k !J $b$A$m $s$3$3$G 8@ $& 0x ?t J,2r $O !" 9b9; $J $I $G $d $k 4J C1 $J$b $N$G$J $/!" JQ?t $, B??t$"$j !" <!?t$b 9b$$ <0 $K BP$9 $k 0x ?tJ, 2r $r ;X$9 !K !# Nc $( $P factor(expand((x+y+1) ^ 100) $, $I $l $@$1 $N 7W;; $+ !" 9M $($F$_$h !J $A $J$_ $K <B:] $K$d $C $F$_$? $i !" ?t J, $+ $+ $C $? !K !# $J$* !" factor(n) !J n $O <+A3?t !K $H $9 $l $P !" n $N AG0x?tJ,2r $, JV$5 $l $k !# ?t<0 $r $G $- $k $@$1 4JC1 $J 7A $K $9 $k4X?t $H $7 $F !" simple(f ) $, $" $k !# $3 $l$O $$$m$$$m $J <0JQ7A $r ;n $7 $F 7k2L $N J8;z?t $, 0lHV>/ $J$$$b$N $r JV$9 !# 3F<o $N<0JQ7A $N7k2L$bI=<( $5 $l $k $N $G !" $I $& $$$C $? JQ7A $, $" $k $+$r 8+$k $3$H $b $G $- $k !# 4 ?tCM7W;; !" %0 %i%U :n@. $H$N 4X78 f $, x $@$1 $r JQ ?t $K 4^ $‘ $J $i !" ezplot(f ) $K $h $C $F$=$N %0 %i%U$r I=<($9$k$3$H $, $G $- $k !# x 0J30 $K Dj?t $r I= $95-9f $, $" $k $J $i !" $" $i$+ $8 $a subs $K $h$C $F ?tCM $r BeF~ $7 $F $* $/I, MW $, $" $k !# C1 $K ezplot(f ) $H $7 $? >l9g $K$O x $N Dj5A0h $r %7 %9 %F %‘ $, <+F0 E* $K A*Br $9$k $, !" ezplot(f,a,b) $H $9 $l $P x $, [a,b] $N HO0O $G %0 %i%U $, I=<( $5 $l $k !# #1 JQ?t4X?t $N %0 %i%U $r $$$m$$$m :Y $+ $$ @_Dj $r M? $($F I=<($9$k $K$O plot $r ;H $& $, !" @bL@ $O >JN,$9$k !# #2 JQ?t 4X?t$N >l 9g $K$O %0 %i%U I= <( $O $b $C $H LLE] $K $J $k !# $3$N >l9g $K$O A02s$N#2 <! 85 %0 %i%U I= <( $G $- $k 7A $K D> $7 $F $d $k$3 $H !" $D $^ $j ?t <0$N 7A$N I= 8=$r ?t CM $K D> $7 $F $d $k$3$H$, I, MW $K $J $k !# >\:Y $O >J N,$9 $k $, !" Nc $( $P f ( x; y ) = x 2 � y 2 $N %0 %i%U$r I=<($9$k $K$O <! $N$h $& $K $9$k !# 5

>> syms x y >> f = x^2-y^2; >> [X,Y] = meshgrid([-1:0.2:1]); >> Z = double(subs(f,{x,y},{X,Y})); >> mesh(X,Y,Z) %] %$ %s%H $H $J $k$N $O !" X,Y $K #2 <!85 3J;R $r :n$k$3$H !" subs $K $h $C $F$=$N 3FE@ $K ?t CM $r BeF~$9 $k $3$H !" $= $7 $F double $K $h $C $F ?t<0 $H $7 $F I=$5 $l $? 3J;R $r ?tCM3J;R $K D>$9 $3 $H$G$" $k !# $J$* >e $N subs $N 7W;; $O BgJQ;~4V $,$+ $+ $k $N $G Cm0U !J 3J;R $N E@ $N ?t $r$" $^$jB?$/ $7 $J $$$3 $H !K !# 5 %;%C %7 %g %s $N 5-O? matlab $G <B9T $7 $F $$ $kFbMF $r%U %! %$ %k$K 5-O?$9$k $K$O !" diary %3 %^ %s %I $r ;H $( $P $h$$ !# matlab $N Cf $G \diary %U%! %$ %k L> " !" \diary o� " $H $9 $l $P !" $=$N4V $N I=<( $, %U%! %$ %k$K 5-O? $5 $l $k !# $? $@ $7 $3$3 $K 5-O?$5 $l $k $N $O J8;z $N F~=PNO $@$1$G !" %0 %i%U$J $I $N 2hA|I=<( $O ;D $i$J $$ !# $^$? MA TLAB $K F~$kA0 $K script %3 %^ %s %I $r 5/F0$9$kJ}K!$b $" $k !# dream% script Script started, file is typescript dream% matlab >> ... >> quit ... dream% exit Script done, file is typescript $H I=<( $5 $l !" t yp escript $H $$ $& %U %! %$ %k $K $=$N 4V$NC<Kv>e $G$N$d$j$H$j $, $9$Y $F 5-O?$5 $l $k !# $? $@ $7 !" 2~9TJ8 ;z $d%P %C %/ %9 %Z !< %9J8;z $J $I $b$=$N $^ $^ 5-O?$5 $l $k$N $G <B:] $K$O $= $N JT=8 $, I, MW $G $" $k $, !" >\:Y $O >J N,$9 $k !# JT=8 $r 9T $& $?$a$N%3 %^ %s %I $r MQ0U $7 $F $* $/M=Dj !# 6