H! ?t O@ %l %] !< %H No.3 Ds =P 4| 8B !’ 1999 G/ 1 7n 22 F| ( 6b ) 8a 8e 7 ;~ Ds =P >l =j !’ 8& 5f << ( M} I I I-301) A0 $N KL %- %D %M $N %l %] !< %H %\ %C %/ %9 Cm 0U !{ >p $O >p Js 2J 3X 2J $N ?M 8~ $1 , !{ ?t $O ?t 3X 2J $N ?M 8~ $1 $N !{ ^ ^ %^ !< %/ $N $D $b $j $G $9 $, , 5U $K 2r $$ $F $b $h $$ . $b $A $m $s , A4 It 2r $1 $P $J $* NI $$ . Ld Bj 1 !{ .. <! $N H! ?t $, @5 B’ $+ $I $& $+ $r H= Dj $; $h . Cauch y-Riemann $N J} Dx <0 $K $h $k 7W ;; $K $O Mathe- matica $r ;H $C $F $b NI $$ $, , ;n 83 2q >l $G $O Mathematica $O ;H $( $J $$ $3 $H $K N1 0U $; $h .) 1) x 2 � y 2 + 2 xy i 2) x 2 � y 2 � 2 xy i 3) e x 2 � y 2 (cos 2 xy + i sin 2 xy ) 4) x 2 � y 2 ( x 2 + y 2 ) 2 � 2 xy i ( x 2 + y 2 ) 2 Ld Bj 2 !{ .. D = f ( x; y ); j x j � 1 ; j y j � 1 g $r @5 J} 7A , n $r Hs Ii $N @0 ?t $H $9 $k . 1) D $N 6- 3& >e $N @~ @Q J, I @ D z n dz $r Green $N Dj M} $r MQ $$ $F D >e $N 2 =E @Q J, $K JQ 7A $7 $? $b $N $r M? $( $h . 2) >e $G F@ $? 2 =E @Q J, $, , n = 4 m + 1 $N 7A $N $H $- 0J 30 $O 0 $H $J $k $3 $H $r , BP >N @- Ey $r Mx MQ $7 $F $J $k $Y $/ 2# Ce $K <( $; . 3) A0 2s $N %l %] !< %H $G $O @~ @Q J, $N 7W ;; Ld Bj $K Green $N Dj M} $r 8m $C $F ;H $C $? ?M $, Bt ;3 $$ $? . :# 2s $O $3 $l $r MQ $$ $F $b 8m $j $G $O $J $$ $, , n = 4 m + 1 $N $H $- $N CM $N 7W ;; $O 85 $N @~ @Q J, $G D> @\ $d $k $h $j $b >/ $7 $O 4J C1 $K $J $C $F $$ $k $+ !) :G $b 4J C1 $@ $H ;W $o $l $k J} K! $G $3 $N CM $r 7W ;; $7 $F $_ $h . Ld Bj 3 !{ .. <B <4 >e $N @~ J, [ � 1 ; 1] $K BP $9 $k Dj @Q J, F ( z ) = Z 1 � 1 e t z � t dt $G Dj $^ $k H! ?t F ( z ) $r 9M $( $k . 1) F ( z ) $O , C n [ � 1 ; 1] $G @5 B’ $J H! ?t $H $J $k $3 $H $r @b L@ $; $h ( !{ ?t 87 L) $K <( $; ). 2) @~ J, ( � 1 ; 1) >e $G $N H! ?t F ( z ) $N CM $N Ht $S $r 7W ;; $; $h . 3) F ( z ) $O � 1 $K J, 4t E@ $r ;} $D B? 2A @5 B’ H! ?t $K 2r @O @\ B3 $5 $l $k $3 $H $r <( $; . 4) G ( z ) = F ( z ) � e z log z + 1 z � 1 $O A4 J# AG J? LL $G 0l 2A $J @5 B’ H! ?t $H $J $k $3 $H $r <( $; . 5) G ( z ) $N 86 E@ $r Cf ?4 $H $9 $k T a ylor E8 3+ $N 0l HL 9‘ $N 78 ?t $r I= $9 <0 $r M? $( $h ( @Q J, I= 8= $G $b 5i ?t $G $b 2? $G $b $h $$ ). Ld Bj 4 !{ .. <! $N @5 B’ H! ?t $K $h $k , ;X Dj $5 $l $? NN 0h $N A| $r 5- =R $; $h . Ey 3Q @- $, Jx $l $F $$ $k $N $O $I $N E@ $+ !) ( %l %] !< %H $K $O 7W ;; 5! $N =P NO 2h A| $r MQ $$ $F $b NI $$ $, , <+ J, $N F, $G A| $N FC D’ $, H= JL $G $- $k $h $& $K $; $h .) 1) w = ( z � 1) = ( z + 2), 1_ HD j z j < 1 $N A| . 2) w = ( z � 1) = ( z + 2), 1_ HD j z + 1 j < 1 $N A| . 3) z 3 � 1, C1 0L 1_ j z j < 1 $N A| . 4) z 3 � 1, C1 0L 1_ j z � 1 j < 1 $N A| . 5) w = e z , D9 J} 7A 0 � x � 1, 0 � y � 3 � $N A| . 6) w = z 3 � 3, D9 J} 7A j x j � 2, 0 � y � 1 $N A| . 7) w = z 3 � 3 z , D9 J} 7A j x j � 2, 0 � y � 1 $N A| . Ld Bj 5 !{ .. 5 <! J} Dx <0 f ( z ) = z 5 � z + 2 = 0 $N J# AG :, $K $D $$ $F , <! $N 3F Ld $K Ez $( $h . 1) j z j � 2 $K $O :, $, B8 :_ $7 $J $$ $3 $H $r <( $; . 2) <B :, $O $$ $/ $D $" $k $+ DI @W $7 , $= $l $i $r @0 ?t $G 64 $a (i.e. H> 3+ 6h 4V [ m; m + 1) $, :, $r 4^ $‘ $h $& $J @0 ?t m $r $9 $Y $F 5s $2 $h . 3) 5u <4 >e $K $O :, $, L5 $$ $3 $H $r <( $; !) 4) C $r H> 1_ f z 2 C ; j z j � 2 ; Re z � 0 g $N <~ $H $9 $k $H $- , I C f 0 ( z ) f ( z ) dz $N ?t CM @Q J, $r 6a ;w 7W ;; $; $h . $3 $N 7k 2L $K JP 3Q $N 86 M} $r E, MQ $7 $F , M? $( $i $l $? J} Dx <0 $N 5u :, $, Bh 0l >] 8B $K $$ $/ $D $" $k $+ 3N Dj $; $h . ( 7W ;; $K $O Mathematica $r ;H $& $+ intdbl.f $r =$ @5 $7 $F Mx MQ $; $h . 2? $b ;H $( $J $$ ?M $O EE Bn $G 7W ;; $; $h .) 1

5) !{ >p Newton K! $G $9 $Y $F $N :, $N 6a ;w CM $r == ?J K! $G >. ?t E@ 0J 2< 10 7e $^ $G @5 $7 $/ 5a $a $h . ( 7W ;; $K $O Mathematica $r ;H $& $+ cubic.f $r =$ @5 $7 $F Mx MQ $; $h .) 6) !{ >p %W %m %0 %i %‘ cubic.f $r =$ @5 $7 $F , j Re z j � 2, j Im z j � 2 $N HO 0O $N J# AG ?t $r =i 4| CM $H $7 $? Newton K! $, $I $N :, $K <} B+ $9 $k $+ $r ?’ J, $1 $7 $? ?^ $r :n $j , E: IU $; $h . ( %+ %i !< 0u :~ $O 9b 2A $J $N $G Gr 9u $K JQ 49 $7 $? $b $N $G $h $$ . X $N %& %$ %s %I %& $K I= <( $5 $l $? 2h LL $r 0u :~ $9 $k J} K! $K $D $$ $F $O Kv Hx $N !Z ;2 9M ![ $r ;2 >H $; $h .) Ld Bj 6 !{ ^ ^ C : z = z ( t ), 0 � t � T $r C 2 5i $N J? LL 6J @~ 8L $H $9 $k . t 2 = t 1 + h $H $7 , z 1 , z 2 $r t 1 . t 2 $K BP 1~ $9 $k 6J @~ >e $N E@ $H $9 $k . $^ $? , f ( z ) $r C 2 5i $N H! ?t $H $9 $k . $3 $N $H $- 1) Z t 2 t 1 f ( z ( t )) z 0 ( t ) dt � f ( z 1 ) + f ( z 2 ) 2 ( z 2 � z 1 ) $O O ( h 3 ) $N NL $H $J $k $3 $H $r <( $; . 2) J# AG @~ @Q J, $K BP $9 $k Bf 7A 8x <0 Z C f ( z ) dz : = : N X j =1 f ( z j � 1 ) + f ( z j ) 2 ( z j � z j � 1 ) $O , %a %C %7 %e %5 %$ %: h = max 1 � j � N fj z j � z j � 1 jg $K $D $$ $F O ( h 2 ) $N @: EY $r ;} $D ?t CM @Q J, 8x <0 $H $J $k $3 $H $r <( $; . Ld Bj 7 !{ .. 1) M- M} H! ?t f ( z ) = 1 x 2 ( x + 1) 2 ( x 2 + 1) 2 $N It J, J, ?t J, 2r $r , J, Jl $N 3F J# AG Nm E@ $K $* $1 $k Lauren t E8 3+ $r 7W ;; $9 $k $3 $H $K $h $j 7W ;; $; $h . $^ $? $= $l $r <B $N I= 8= $K D> $; . 2) >e $G F@ $i $l $? J# AG 7A $N It J, J, ?t J, 2r $r MQ $$ $F , H! ?t f ( z ) $N 86 ;O H! ?t $r 7W ;; $7 , :G =* 7k 2L $r <B $N I= 8= $K D> $; . $3 $N 7W ;; K! $O #1 G/ $G =, $C $? <B ?t $N HO 0O $@ $1 $r ;H $& 2r K! $H Hf $Y $F 3Z $+ !) Ld Bj 8 !{ .. <! $N <B 1 <! 85 Dj @Q J, $r N1 ?t $r MQ $$ $F 7W ;; $; $h . 1) Z 1 0 dx x 4 + 1 2) Z 1 0 log x x 4 + 1 dx 3) Z 1 0 cos x x 4 + 1 dx 4) Z 2 � 0 1 2 + cos� d� Ld Bj 9 !{ .. 1) C1 0L 1_ $r C1 0L 1_ $K <L $7 , C1 0L 1_ $N Fb It $r C1 0L 1_ $N Fb It $K <L $7 , $+ $D E@ � $r 86 E@ $K <L $9 $h $& $J 0l <! JQ 49 f ( z ) $N 0l HL 7A $r =q $1 . 2) >e $N f ( z ) $K BP $7 $F j f (0) + f 0 (0) z j � 5 = 4 $, j z j < 1 $K BP $7 $F @. $j N) $D $3 $H $r <( $; . 3) f ( z ) $, C1 0L 1_ $N Fb It $G Dj 5A $5 $l $? @5 B’ H! ?t $G , C1 0L 1_ $N Fb It $r C1 0L 1_ $N Fb It $K <L $7 , $+ $D 86 E@ $r 86 E@ $K <L $9 $J $i $P , j f 0 (0) j � 1 $H $J $k $3 $H $r <( $; . 4) f ( z ) $, C1 0L 1_ $N Fb It $r C1 0L 1_ $N Fb It $K <L $9 $h $& $J 0l HL $N @5 B’ H! ?t $H $9 $k $H $- , 2) $H F1 $8 IT Ey <0 $, @. N) $9 $k $3 $H $r <( $; . $^ $? 8B 3& $N CM 5 = 4 $O $3 $l 0J >e 2~ NI $G $- $J $$ $3 $H $r <( $; . !Z ;2 9M ![ X $N %& %$ %s %I %& $K I= <( $5 $l $? 2h LL $r 0u :~ $9 $k J} K! $O <! $N DL $j !’ , 1) JL %& %$ %s %I %& $G xwd > foo.xwd $r <B 9T $9 $k . %^ %& %9 %+ !< %= %k $, + 0u $K JQ $o $k $N $G , $3 $l $r <h $j 9~ $_ $? $$ %& %$ %s %I %& $N >e $^ $G F0 $+ $7 , %^ %& %9 $N :8 %\ %? %s $r %/ %j %C %/ $9 $k . $3 $l $G , xwd %U %) !< %^ %C %H $N 2h A| %U %! %$ %k foo.xwd $, =P Mh $k . 2) xv foo.xwd $r <B 9T $9 $k $H , <h $j 9~ $^ $l $? 2h A| $, :F 8= $5 $l $k . $3 $N >e $G %^ %& %9 $N 1& %\ %? %s $r %/ %j %C %/ $7 $F xv $N %a %K %e !< %& %$ %s %I %& $r 3+ $- , $= $3 $+ $i print $r A* $V . 0J >e $G 0u :~ $G $- $J $$ $H $- , $" $k $$ $O %l %] !< %H $N T eX %U %! %$ %k $K 2h A| $r <h $j 9~ $_ $? $$ $H $- $O , xv $G sa v e $r A* $s $G , 8= $l $? %* %W %7 %g %s %& %$ %s %I %& $G , p ostscript %U %) !< %^ %C %H $r A* $s $G %; !< %t $9 $k . %U %! %$ %k L> $O <+ F0 E* $K foo.ps $N $h $& $K 3H D% ;R $, JQ $o $k . $3 $l $r T eX %U %! %$ %k $N %= !< %9 $K <h $j 9~ $‘ J} K! $O func2.tex $r ?? ;w $h . 4p K\ E* $K $O #1 G/ $N E_ %l %] !< %H $G 6J LL $N %0 %i %U $r 0u :~ $7 $? $H $- $H F1 $8 $G $" $k . 2