VBA $K $h $k :9 J, K! $N 7W ;; IY :e 9, <# 2000 G/ 2 7n 10 F| %S %8 %e %" %k %Y !< %7 %C %/ !J VB !K $r 85 $K $7 $? %^ %/ %m 5- =R 8@ 8l $G $" $k VBA(Visual Basic Application) $O !" Excel $G 0l O" $N <j B3 $- $r %^ %/ %m 2= $7 $F !" HK ;( $J A‘ :n $r Kh 2s Kh 2s 7+ $j JV $9 $3 $H $r Hr $1 $k $? $a $K MQ $$ $i $l $k !# $7 $+ $7 !" $= $l $N $_ $J $i $: VB $O $$ $o $f $k !V <j B3 $- 5- =R !W 8@ 8l $G $" $j !" :9 J, K! $K $h $k N. BN NO 3X 7W ;; J} K! $r I= 8= $9 $k G= NO $r == J, ;} $C $F $$ $k !# Excel $K I8 =‘ $G Im B0 $9 $k VBA $O !" $3 $3 $G =R $Y $? $h $& $J ?t CM %7 %_ %e %l !< %7 %g %s $r 0B 2A $K ;n $7 $F $_ $k $3 $H $, $G $- $k $b $N $H $7 $F 6= L# $, ;} $F $k !# 0l Nc $r <! $N %Z !< %8 $K 7G $2 $k !# $3 $l $O !" 6u 4V #1 <! @: EY $N Iw >e :9 J, $r MQ $$ $F !" advection J} Dx <0 @ � @ t + c @ � @ x = 0 ; !J $? $@ $7 c $O 0l Dj !K $H $$ $& Ld Bj $r 2r $/ $b $N $G $" $k !# :9 J, 2= $9 $k $H !" � n +1 i = � n i � c � t � x ( � i � � i � 1 ) ; $H $J $k !# � � c � t= � x $G $" $k !# 1 %W %m %0 %i %‘ <B :] $K $O $D $J $, $C $F $$ $k $, >/ $7 $: $D @Z $C $F @b L@ $7 $F $f $/ !# %W %m %0 %i %‘ $r @b L@ $9 $k $H !" Sub $H End Sub $G 0O $^ $l $? $+ $? $^ $j $, !" %W %m %7 !< %8 %c $G %^ %/ %m $H $7 $F Excel $+ $i <B 9T 2D G= $J C1 0L $r 7A @. $7 $F $$ $k !# Sub initialize() Range("A3:L102").Select Selection.Delete Shift:=xlToLeft Call main(0) End Sub %W %m %7 !< %8 %c initialize() $O !" %o !< %/ %7 !< %H $N 7W ;; 7k 2L $r =q $- =P $9 It J, $r >C 5n $7 $? 8e !" G[ Ns a !J $3 $3 $K L) EY J, I[ $, 3J G< $5 $l $F $$ $k !K $K =i 4| >u BV $r @_ Dj $9 $k !# Sub cal() Call main(1) End Sub %W %m %7 !< %8 %c cal() $O =i 4| >u BV $+ $i !J � = 0 : 25 $N $b $H !K 100 ;~ 4V %9 %F %C %W L) EY J, I[ $r 7W ;; $7 !" $= $l $r !" 10 %9 %F %C %W $* $- $K !" %o !< %/ %7 !< %H $N #1 Ns $r ;H $C $F =q $- 9~ $s $G $f $/ !# %W %m %7 !< %8 %c graph W rite() Sub graph_Write() Call graph(0) End Sub $O #1 #1 Ns $N ;~ 4V %9 %F %C %W $4 $H $N L) EY J, I[ $r @~ %0 %i %U $K $7 !" $^ $? %W %m %7 !< %8 %c graph Delete() Sub graph_Delete() Call graph(1) End Sub $O !" $9 $G $K :n @. $5 $l $F $$ $k %0 %i %U $r >C 5n $9 $k !# $3 $l $i #4 $D $N %W %m %7 !< %8 %c $O !" Excel $N %a %K %e !< $+ $i !" %D !< %k "* %^ %/ %m "* %^ %/ %m $H $9 $k $H A* Br 2h LL $K 8= $l !" 0l $D $r A* $s $G <B 9T $9 $k $3 $H $, $G $- $k !# IU O? $N Excel %o !< %/ %7 !< %H $G $O %* !< %H %7 %’ %$ %W $G $" $k BJ 1_ $K 3F %^ %/ %m $N 8F $S =P $7 $, EP O? $5 $l $F $* $j !J %* !< %H %7 %’ %$ %W >e $G %^ %& %9 $N 1& %\ %? %s $r %/ %j %C %/ $7 !" %^ %/ %m $N EP O? $r A* $V $H !" EP O? $5 $l $F $$ $k $b $N $r CN $C $? $j !" JQ 99 $9 $k $3 $H $, $G $- $k !K !" $3 $l $r %/ %j %C %/ $9 $k $3 $H $K $h $C $F $b <B 9T $G $- $k $h $& $K $J $C $F $$ $k !# 1

2 7W ;; $* $h $S =i 4| 2= 7W ;; $* $h $S $= $N =i 4| 2= $O %W %m %7 !< %8 %c main(L) $r 8F $S =P $9 $3 $H $K $h $C $F 9T $J $o $l $F $* $j !" L=0 $N >l 9g $O =i 4| 2= $, !" L=1 $N >l 9g $O ;~ 4V %9 %F %C %W $r ?J $a $F $f $/ 7W ;; $, !" 9T $J $o $l $k !# $3 $N It J, $, :9 J, $K $h $k 7W ;; $r <B :] $K 9T $J $C $F $$ $k <j B3 $- $r 5- =R $7 $F $$ $k It J, $G $" $k !# Sub main(L) Dim a(200), b(200), nu As Single Dim i, im, j, k As Integer Dim lab As String km=100 GoSub initialize j = 1 lab = " =i 4| CM " GoSub output If L = 0 Then Exit Sub End If For k = 1 To 100 GoSub OneStep If k Mod 10 = 0 Then j = k / 10 + 1 lab = CStr(k) GoSub output End If Next Exit Sub $3 $3 $^ $G $, main() %W %m %7 !< %8 %c $N <g %W %m %0 %i %‘ $K Ev $? $k It J, $G $= $3 $+ $i Go Sub 8F $S =P $7 $K $h $C $F initialize: !" OneStep: !" output: $N %5 %V %k !< %F %# %s $, 8F $S =P $5 $l $k !# L=0 $N >l 9g $K $O !" Exit Sub $G %9 %F !< %H %a %s %H $G initialize %5 %V %k !< %F %# %s $K $h $C $F =i 4| 2= $r 9T $J $$ !" $= $l $r output %5 %V %k !< %F %# %s $G %o !< %/ %7 !< %H $N #1 Ns L\ $K =q $- =P $7 $? $N $_ $G !" %W %m %7 !< %8 %c $N <B 9T $r =* $k !# $3 $l $O initialize() %W %m %7 !< %8 %c $+ $i 8F $S =P $5 $l $? >l 9g $G $" $k !# initialize() %W %m %7 !< %8 %c $O $= $N A0 $K #1 Ns L\ $h $j 1& B& $N %; %k $r :o =| $7 $F $$ $k !# L=1 $N >l 9g $O !" $= $N 8e !" OneStep %5 %V %k !< %F %# %s $r I, MW 2s ?t !J $$ $^ $O 100 2s !K 8F $S =P $9 $3 $H $K $h $C $F !" ;~ 4V ?J 2= 7O Ns $r =g $K DI @W $9 $k !# <! $K %5 %V %k !< %F %# %s $r 0l $D $: $D 8+ $F $f $/ $H !" OneStep: For i = 2 To im b(i) = a(i) - nu * (a(i) - a(i - 1)) Next For i = 2 To im a(i) = b(i) Next Return OneStep %5 %V %k !< %F %# %s $O :9 J, K! $K $h $k ;~ 4V H/ E8 $N 7W ;; <j B3 $- $r 5- =R $7 $F $$ $k It J, $G $" $k !# $D $. $K initialize %5 %V %k !< %F %# %s $O G[ Ns a(i) $K i=1, : : : ,39 $H i=61, : : : ,100 $O 0 !" i=40, : : : , 60 $O 1 $r @_ Dj $7 $F $$ $k $, !" $3 $l $O 6k 7A $N L) EY J, I[ $r M? $( $? $3 $H $K Aj Ev $7 $F $$ $k !# initialize: im = 100 nu = 0.25 For i = 1 To im a(i) = 0 Next For i = 40 To 60 a(i) = 1 Next Return output: Set ws = Worksheets("Sheet1") ws.Cells(2, j) = lab For i = 1 To im ws.Cells(i + 2, j) = a(i) Next Return 2

End Sub output %5 %V %k !< %F %# %s $O j Ns $K $= $N ;~ $N G[ Ns a $N CM $r I= <( $7 $F $f $/ 5! G= $r ;} $D !# j Ns 2 9T $K %i %Y %k $r !" 3 9T 0J 9_ $K G[ Ns a $N CM $r I= <( $9 $k !# :G 8e $N End Sub $G main() %W %m %7 !< %8 %c $, =* 7k $9 $k !# 3 %0 %i %U $3 $3 $+ $i %W %m %7 !< %8 %c graph() $r 2r @b $9 $k !# L=0 $G $" $C $? >l 9g !J graph W rite() $+ $i 8F $S =P $5 $l $? >l 9g !K $O !" %7 !< %H #1 $N (150, 150, 320, 200) $N 6k 7A It J, $K @~ %0 %i %U xlLine $r :n @. $9 $k !# $3 $N ;~ !" Source:=ws.Range("a3:l102") $G a3 %; %k $H L102 %; %k $G 0O $^ $l $? It J, $r %G !< %? $H $7 $F MQ $$ $F !" PlotBy:=xlColumns $G Ns J} 8~ $K %G !< %? $r J, 3d $7 $F %0 %i %U 2= $9 $k $3 $H $r ;X Dj $7 $F $$ $k !# $^ $? L=1 $G $" $C $? >l 9g !J graph Delete() $+ $i 8F $S =P $5 $l $? >l 9g !K $O !" ChartOb jects.Add $G @8 @. $5 $l $? %A %c !< %H %* %V %8 %’ %/ %H !J Static $J JQ ?t Grp1 $K 5- 21 $5 $l $F $$ $k !K $r >C 5n $9 $k !# Sub graph(L) Static Grp1 Select Case L Case 0 Set ws = Worksheets("Sheet1") Set Grp1 = ws.ChartObjects.Add(150, 150, 320, 200) Grp1.Chart.ChartWizard Source:=ws.Range("a3:k102"), _ Gallery:=xlLine, _ Format:=1, _ PlotBy:=xlColumns, _ CategoryLabels:=0, _ SeriesLabels:=0, _ HasLegend:=1, _ Title:=" ;~ 4V ?J 2= ", _ CategoryTitle:="", _ ValueTitle:="", _ ExtraTitle:="" Case 1 Grp1.Delete Case "" Case Else MsgBox "Graph F~ NO 4V 0c $$ " End Select End Sub IU O? %W %m %0 %i %‘ A4 BN $r $^ $H $a $F 7G $2 $F $* $/ !# Sub initialize() Range("A3:k102").Select Selection.Delete Shift:=xlToLeft Call main(0) End Sub Sub cal() Call main(1) End Sub Sub graph_Write() Call graph(0) End Sub Sub graph_Delete() Call graph(1) End Sub Sub main(L) Dim a(200), b(200), nu As Single Dim i, im, j, k As Integer Dim lab As String km = 100 GoSub initialize j = 1 lab = " =i 4| CM " GoSub output If L = 0 Then Exit Sub 3

End If For k = 1 To km GoSub OneStep If k Mod 10 = 0 Then j = k / 10 + 1 lab = CStr(k) GoSub output End If Next Exit Sub OneStep: For i = 2 To im b(i) = a(i) - nu * (a(i) - a(i - 1)) Next For i = 2 To im a(i) = b(i) Next Return initialize: im = 100 nu = 0.25 For i = 1 To im a(i) = 0 Next For i = 40 To 60 a(i) = 1 Next Return output: Set ws = Worksheets("Sheet1") ws.Cells(2, j) = lab For i = 1 To im ws.Cells(i + 2, j) = a(i) Next Return End Sub Sub graph(L) Static Grp1 Select Case L Case 0 Set ws = Worksheets("Sheet1") Set Grp1 = ws.ChartObjects.Add(150, 150, 320, 200) Grp1.Chart.ChartWizard Source:=ws.Range("a3:k102"), _ Gallery:=xlLine, _ Format:=1, _ PlotBy:=xlColumns, _ CategoryLabels:=0, _ SeriesLabels:=0, _ HasLegend:=1, _ Title:=" ;~ 4V ?J 2= ", _ CategoryTitle:="", _ ValueTitle:="", _ ExtraTitle:="" Case 1 Grp1.Delete Case "" Case Else MsgBox "Graph F~ NO 4V 0c $$ " End Select End Sub 4