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3
v,T,N L aplacefunction(p)
Function ~ Laplacefunction(p)
InvLapSub

SetinvLapDataSub FFT
FFT

FFTInvSub FFT

exp(yt)

O
Private Sub InvLapSub(GO As Double, T As Double, N As Integer, Y () As Double)

Thkkkhhkhkhhkhdhhhhhhdhdhhhhdhhdhhdhhdhhdhhdrhdhdhhhdhhhhdhrdhhdxhdrrdrhdxx

"GO=y x T= N= Y0

FFTDataArray()
cst()
Thkkkkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhhkhkhhhkhkhhhkhkhhhkhkhhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkkkkkkk
Dim k As Integer
Dim Cst() As Double
Dim FFTDataArray() As ComplexDbl )
ReDim FFTDataArray(N - 1) '
ReDim Cst(N / 4)
SetinvLapDataSub GO, T, N, FFTDataArray()
Fork=0ToN/4
Cst(k) = Cos(2* PAI / N * k)
Next
FFTInvSub N, FFTDataArray(), Cst()
Fork=0ToN-1 ‘exp(y t)
Y (k) = FFTDataArray(k).x * Exp(GO/ N * k) '
Next
Erase FFTDataArray, Cst
End Sub

1) ComplexDbl
Type ComplexDbl
x as Double
y as Double
End Type

v,T,N Function L aplacefunction(p)
FFT



o

Sub SetinvLapDataSub( GO AsDouble, T AsDouble, N AsInteger, FFTDataArray() As ComplexDhl)

Thhkkkhkhkkhkhkhkhhkhkhkhhhkhhhkhhhkhhhkhkhhdhhdhhhhhhhkhhhhhhhhhdhhdhhkhrhhhhhrhhkhhrdhrdhhdx

'‘GO=y x T= N= FFTDataArray( )=

Thhkkkkkkhkkhkhkkhkkhhkkhhkkhhkkhhhkkhhkkhkhhkkhhhkkhhhkkhhhkkhhkkhhkkhhhkhhkhhhkhkhhkkhhhkkhhkhhkkhhkkkdhkxkdkkkxx

Dim p As ComplexDbl, fvalue As ComplexDbl
Dim Hw As Double
Dim k As Integer
px=G0/T
Fork=0ToN/2
Hw =0.5* (Cos(k * PAl * 2/ N) + 1#)
py=2*k*PAI/T
fvalue = Laplacefunction(p)
FFTDataArray(k).x =N/ T* Hw * fvaue.x
FFTDataArray(k).y =N /T * Hw * fvaluey
If k<>0Andk <>N/2Then
FFTDataArray(N —k).x = FFTDataArray(k).x
FFTDataArray(N —Kk).y = -FFTDataArray(k).y
End If
Next
End Sub

2 Laplacefunction() = ComplexDhl

‘o exp(-p)/p
Function Laplacefunction( p As ComplexDbl) As ComplexDbl
Dim b As Double, p2 As ComplexDbl

b=px*px+pY*pY

p2x=px/b

p2.Y =-p.Y /Db

Laplacefunction = ComplexDiv(p2, ComplexExp(p))
End Function

ComplexDbl

'o

Function ComplexAdd(a as ComplexDbl, b as ComplexDbl) as ComplexDbl
ComplexAdd.x = ax + b.x
ComplexAdd.y =ay + by

End Function

'o

Function ComplexSub(a as ComplexDbl, b as ComplexDbl) as ComplexDbl
ComplexSub.x = ax - b.x
ComplexSub.y =ay - by

End Function

'o

Function ComplexMul(a as ComplexDbl, b as ComplexDbl) as ComplexDbl
ComplexMul.x = ax* bx—ay * by
ComplexMul.y =ax* by +ay * h.x

End Function

'o
Function ComplexDiv(a as ComplexDbl, b as ComplexDbl) as ComplexDbl

On Error Resume Next "b=0
dimr As Double '
r=bx*bx+by*by
ComplexDiv.x = (ax* bx+ay* by)/r
ComplexDiv.y =(ay * bx-ax* by)/r
End Function
‘o exp(p)
Function ComplexExp( aAs ComplexDbl) As ComplexDbl
Dimr As Double
r = Exp(a.x)
ComplexExp.x =r* Cos(ay)
ComplexExp.y =r* Sin(ay)
End Function

0

2)



HFFT
(@]
Sub FFTSub(NW As Integer, x() As ComplexDbl, cst() As Double)
Thkkkkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhhkhkhhkhkhkhkhkhkkhkhkhkkkkhkkkkkx
* x(0~nw-1) FFT
* Cst(i)=cos(2pai/nw*i)[i=0~nw/4]:
R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
Dim n1 As Integer, n2 As Integer, n3 As Integer, StageNo As Integer
Dim ButterflyNo As Integer, GroupNo As Integer, Stage As Integer
Dim Group As Integer, Butterfly As Integer
Dimi AsInteger, j As Integer, j1 As Integer, k As Integer
Dim Datalndex As Integer, Tablelndex As Integer, iw As Integer
Dim wc As ComplexDbl, Wt As ComplexDbl
nl=NW¥4
n2=nl*2:n3=nl*3
StageNo = Log(NW) / Log(2)
ButterflyNo = NW
GroupNo =1
For Stage = 1 To StageNo
ButterflyNo = ButterflyNo/ 2
Datalndex = 0
For Group = 1 To GroupNo
Tablelndex = 0
For Butterfly = 0 To ButterflyNo — 1
i = Datalndex + Buitterfly
j = Datalndex + Buitterfly + ButterflyNo
GoSub CalcuButterfly
Tablelndex = Tablelndex + GroupNo
Next
Datalndex = Datalndex + 2 * ButterflyNo
Next
GroupNo =2 * GroupNo
Next

Fori=1ToNW -1
j=0k=i:j1=NW/2
Do Whilek >0
j=j+kMod2)*j1
k=k¥2
j1=j1¥2
Loop
If j >iThen wc=x(i): x(i) = x(j): X(j) =wc
Next
Exit Sub
CalcuButterfly:  'sin,cos [i=0~nw/4]
If Tablelndex < nl Then
Wt.x = cst(Tablelndex) : Wt.y = -cst(nl - Tablelndex)
Elself Tablelndex < n2 Then
iw = Tablelndex - n1
Wt.x = -cst(nl - iw) : Wt.y = -cst(iw)
Elself Tablelndex < n3 Then
iw = Tablelndex - n2
Wt.x = -cst(iw) : Wty = -cst(iw)
Else
iw = Tablelndex - n3
Wit.x = cst(nl - iw) : Wty = cst(iw)

End If

wc = ComplexSub(x(i), x(j)) ' x(i), x(j)
x(i) = ComplexAdd(x(i), x(j)) ' x(i), x(j)
X(j) = ComplexMul(wc, Wt) ' wc, Wt
Return

End Sub



(@]
Sub FFTInvSub(NW As Integer, x() As ComplexDbl, cst() As Double)

Thhkkkhkkkhkhkkkhhkkhhkhkhhkhhhkhhkhhhkhkhhkhhrdhhkhkrhkhkhkrdikrhxkx

* x(0~nw-1) FFT

%

" cst(i)=cos(2pai/nw*i)[i=0~nw/4]:
Thkhkkkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhhkhkhkhkhkhkhkkhkhkkkkkkkk*k*kk*k*x*%x%
Dim r As Double

Dim wc As ComplexDbl

Dim k As Integer
FFTSub NW, x(), cst() 'FFT
r=1#/NW
Fork=0ToNW -1 "TINW

x(K).x =r* x(Kk).x
x(k).y =r* x(k).y

Next

Fork=1ToNW/2-1 '
wc = x(K)
x(K) = x(NW - k)
X(NW - k) =wc

Next

End Sub
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