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Public Class Graph

Protected xOLd, yOLd As Single

Protected kx, ky As Single

Protected MyPen As New Pen(Color.Black, 1)
Protected MyBrush As New SolidBrush(Color.Black)
Protected g As Graphics

Protected bmp As Bitmap

'AANTTH

Public Sub New(ByRef pic As System.Windows.Forms.PictureBox, ByVal xmin As Single,
ByVal xmax As Single, ByVal ymin As Single, ByVal ymax As Single, ByVal dx As Single,
ByVal dy As Single)

pic.Image = New Bitmap(pic. Width, pic.Height)

g = Graphics.FromImage(pic.Image)
g FillRectangle(Brushes.White, 0, 0, pic.Width, pic.Height) '# 54 % 112

kx = (pic.Width - 2 * dx) / (xmax - xmin)
ky = (pic.Height - 2 * dy) / (ymax - ymin)

g.TranslateTransform(dx - xmin * kx, pic.Height - dy + ymin * ky)
g.ScaleTransform(1, -1)

End Sub
A A
Public Sub Axis(ByVal x1 As Double, ByVal x2 As Double, ByVal y1 As Double, ByVal y2
As Double, ByVal cL As Color, ByVal index As Integer)
Select Case index
Case 1
MyPen.Color = cL
g.DrawLine(MyPen, Clnt(kx * x1), CInt(ky * 0), CInt(kx * x2), Clnt(ky *
yl))
g.DrawLine(MyPen, Clnt(kx * x1), CInt(ky * y1), CInt(kx * x1), CInt(ky *
y2))

Case 2
MyPen.Color = cL
g.DrawLine(MyPen, Clnt(kx * x1), CInt(ky * y1), CInt(kx * x2), CInt(ky *
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yl))
g DrawLine(MyPen, Clnt(kx * x1), CInt(ky * y2), CInt(kx * x1), CInt(ky *
yl))
Case 3
MyPen.Color = cL
g DrawLine(MyPen, Clnt(kx * x1), CInt(ky * y2), CInt(kx * x2), CInt(ky *
y2))
g DrawLine(MyPen, CInt(kx * x1), CInt(ky * y2), CInt(kx * x1), CInt(ky *
yl))
Case 4
MyPen.Color = cL
g DrawLine(MyPen, CInt(kx * x1), CInt(ky * 0), CInt(kx * x2), CInt(ky * 0))
g DrawLine(MyPen, CInt(kx * 0), CInt(ky * y1), CInt(kx * 0), CInt(ky * y2))
End Select

End Sub
A 5] <
Public Sub Line(ByVal x1 As Double, ByVal y1 As Double, ByVal x2 As Double, ByVal y2
As Double, ByVal cL As Color, ByVal index As Integer)
MyPen.Color = cL.

Select Case index

Case 1
MyPen.DashStyle = Drawing2D.DashStyle.Solid
g DrawLine(MyPen, Clnt(kx * x1), CInt(ky * y1), CInt(kx * x2), CInt(ky *

y2))
Case 2
MyPen.DashStyle = Drawing.Drawing2D.DashStyle.Dash
g DrawLine(MyPen, Clnt(kx * x1), CInt(ky * y1), CInt(kx * x2), CInt(ky *
y2))
End Select
xOLd = x2 : yOLd = x2
End Sub

ol T TR A 1<

Public Sub LineTO(ByVal x As Double, ByRef y As Double, ByVal cL As Color)
MyPen.Color = cL
g.DrawLine(MyPen, Clnt(kx * xOLd), CInt(ky * yOLd), CInt(kx * x), CInt(ky * y))
xOLd=x:yOLd =y

End Sub

Public Sub PutPoint(ByVal x As Double, ByVal y As Double, ByVal cL As Color)
MyBrush.Color = cL
g.FillRectangle(MyBrush, Clnt(kx * x), CInt(ky * y), 1, 1)
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xOLd=x:yOLd =y
End Sub

T A N O E
Public Sub Drawtext(ByVal s As String, ByVal x As Double, ByVal y As Double, ByVal cL
As Color, ByVal fsize As Integer)
Dim myFont As New Font("MS ", fsize, FontStyle.Regular)
MyBrush.Color = cLi
g.ScaleTransform(1, -1)
g .DrawString(s, myFont, MyBrush, kx * x, -ky * y)
g.ScaleTransform(1, -1)

End Sub

Public Sub Drawtext_y_Axis1(ByVal s As String, ByVal x As Double, ByVal y As Double,
ByVal cL As Color, ByVal fsize As Integer)
Dim myFont As New Font("MS H#", fsize, FontStyle.Regular)
MyBrush.Color = cL
g.ScaleTransform(1, -1)
g .DrawString(s, myFont, MyBrush, (kx * x) - 35, -ky * y)
g.ScaleTransform(1, -1)
End Sub
Public Sub Drawtext_y_Axis2(ByVal s As String, ByVal x As Double, ByVal y As Double,
ByVal cL As Color, ByVal fsize As Integer)
Dim myFont As New Font("MS BH&H", fsize, FontStyle.Regular)
MyBrush.Color = cLu
g.ScaleTransform(1, -1)
g DrawString(s, myFont, MyBrush, (kx * x) - 50, -ky * y)
g.ScaleTransform(1, -1)
End Sub
Public Sub Drawtext_x_Axis1(ByVal s As String, ByVal x As Double, ByVal y As Double,
ByVal cL As Color, ByVal fsize As Integer)
Dim myFont As New Font("MS ", fsize, FontStyle.Regular)
MyBrush.Color = cLi
g.ScaleTransform(1, -1)
g DrawString(s, myFont, MyBrush, kx * x, (-ky * y) + 20)
g.ScaleTransform(1, -1)
End Sub
"y hOY—H—RED T — ¥ —
Public Sub Plot(ByVal x As Double, ByVal y As Double, ByVal cL As Color, ByVal size As
Integer, ByVal index As Integer)
Try
MyBrush.Color = cL
MyPen.Color = cL.
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Select Case index
Case 1 'Xit =

g.DrawLine(MyPen, CInt(kx * x) - size, CInt(ky * y) - size, CInt(kx * x)
+ size, Clnt(ky * y) + size)

g .DrawLine(MyPen, CInt(kx * x) - size, CInt(ky * y) + size, CInt(kx * x)
+ size, CInt(ky * y) - size)

Case 2'OFLH
g .DrawEllipse(MyPen, CInt(kx * x) - size, CInt(ky * y) - size, 2 * size, 2

* gize)

Case 3 '@FL75
g.FillEllipse(MyBrush, CInt(kx * x) - size, CInt(ky * y) - size, 2 * size, 2
* size)
End Select

Catch
MsgBox("GFHENELL HY A, "
End Try

End Sub
End Class

"7 2
Public Class MainForm

Private g1 As Graph

Const dx As Integer = 55 "BiDO 5 H
Const dy As Integer = 45 "fitD 4 H

Public y_min As Double = 0.001 'x ®fx/]MH
Public y_max As Double = 1000 ' x Dz KAE
Public x_min As Double = 0.001 'y D /Ml
Public x_max As Double = 100 'y D KA

Private log_y_min As Double = Math.Log10(y_min)
Private log_y_max As Double = Math.Log10(y_max)
Private log_x_min As Double = Math.Log10(x_min)
Private log_x_max As Double = Math.Log10(x_max)
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Public W_index(200) As Double "W DA % ¥4 2 El 4]
Public U_index(200) As Double 'U D1 & #&:#99~ 5 B 4|

Public Plot As Integer '~ &2 v k D#&
Public k1, k2 As Integer ' 12 v O

Public line As Integer = 0 "#ifr D%z 1w > b
Public consts(20, 3) As Double '#iff = & O EH 2 #MHHROE D LR, 4 DD EE)

Private k(10) As Integer '7’ 7 v ks O#iPH % L&
Private ret As DialogResult '# A 7 &1 7 OFERZ &3 D2

WL
Private Sub MainForm_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

log_y_min = Math.Log10(y_min)
log_y_max = Math.Log10(y_max)
log_x_min = Math.Log10(x_min)
log_x_max = Math.Log10(x_max)

gl = New Graph(pcbox1, log_x_min, log_x_max, log_y_min, log_y_max, dx, dy)
GraphBase(gl, x_min, x_max, y_min, y_max)

End Sub
'Excel 7 7 A VD&
<System.Runtime.InteropServices.ComVisible(True)> Private Sub Excel 7 7 A /L
EToolStripMenultem_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Excel 7 7 - /L EToolStripMenultem.Click
"Excel B DA

Dim xlsSheet As Object
Dim xls As Object
Dim xlsBook As Object

Dim x_max2, x_min2, y_max2, y_min2 As Double
"BATalOHRE
OpenFileDialogl.FileName =""

OpenFileDialogl.Filter = "Excel 7 7 - /L(*.xls) | *.x1s"
OpenFileDialogl.InitialDirectory = "C:¥temp"
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ret = OpenFileDialogl.ShowDialog()

Try
AT a 7w B LT OMLER
If ret = Windows.Forms.DialogResult.OK Then

xls = CreateObject("Excel.Application")
xlsBook = xls.Workbooks.Open(OpenFileDialogl.FileName)
xlsSheet = xlsBook.sheets("Sheet1")

"UW OFHH
figure(xlsSheet, W_index, U_index, Plot)

x_max2 = W_index(Plot - 1)
x_min2 = W_index(0)
y_max2 = U_index(0)
y_min2 = U_index(Plot - 1)

75T AEY OFEE

max_min(x_min, Xx_max, y_min, y_max, X_min2, x_max2, y_min2, y_max2)

7T 7 DOEEAL(

MainForm_Load(sender, e)

UEWE Ty b
PlotPoint(gl, W_index, U_index, Plot)

Label12.Text = Plot

'Excel DF&T
x1s.Quit()
xlsSheet = Nothing
xls = Nothing
xlsBook = Nothing
End If
Catch
MsgBox("Sheetl IZ1E LWHNZEZ AT L TL 72 &)
End Try
End Sub

'CSV 7 7 A VD&
Private Sub CSV 7 7 1 /L CToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CSV 7 7 - /L CToolStripMenultem.Click
'CSV Bt AriA
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Dim sr As System.10.StreamReader
Dim x_max2, x_min2, y_max2, y_min2 As Double

OpenFileDialogl.FileName =""
OpenFileDialogl.Filter = "CSV 7 7 A /L(*.csv) | *.csv"
OpenFileDialogl.InitialDirectory = "C:¥temp"

ret = OpenFileDialogl.ShowDialog()

Try
AT a7 wBWTZ B LT O LB
If ret = Windows.Forms.DialogResult.OK Then

'CSV 7 7 A )LD FHi A
sr = New System.IO.StreamReader(OpenFileDialogl.FileName,
System.Text.Encoding.Default)

GHE
figure(sr, W_index, U_index, Plot)

x_max2 = W_index(Plot - 1)
x_min2 = W_index(0)
y_max2 = U_index(0)
y_min2 = U_index(Plot - 1)

"7 7 A OFFE
max_min(x_min, Xx_max, y_min, y_max, x_min2, x_max2, y_min2, y_max2)

'7T 7 DEZ AR

MainForm_Load(sender, e)

UEWETa Y R
PlotPoint(gl, W_index, U_index, Plot)

Label12.Text = Plot

sr.Close()
End If
Catch ex As Exception
MsgBox("Z D7 7 A VOWNKFTITFHETE A, "
End Try
End Sub
'"T A — LD A REEE LI L&
Private Sub frmGraphsamplel_SizeChanged(ByVal sender As Object, ByVal e As
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System.EventArgs) Handles Me.SizeChanged
Dim A, ¢, W, m As Double
gl = New Graph(pcbox1, log_x_min, log_x_max, log_y_min, log_y_max, dx, dy)

'AE YOO L

GraphBase(gl, x_min, x_max, y_min, y_max)

AT T ERHOTWRWESZ Z TR T
If ret = Windows.Forms.DialogResult.OK Then

UVEWETa Y b
PlotPoint(gl, W_index, U_index, Plot)

End If
For1=0 To line

A = consts(, 0)
¢ = consts(, 1)
W = consts(i, 2)

m = consts(, 3)
curve(gl, A, ¢, W, m, x_min, x_max)

Next
End Sub
"pH AR 0D i
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e
System.EventArgs) Handles Button1.Click
Dim A, ¢, W, m As Double

consts(line, 0) = Val(TextBox3.Text)
consts(line, 1) = Val(TextBox2.Text)
consts(line, 2) = Val(TextBox4.Text)
consts(line, 3) = Val(TextBox1.Text)

A = consts(line, 0)
¢ = consts(line, 1)
W = consts(line, 2)

m = consts(line, 3)

gl = New Graph(pcbox1, log_x_min, log_x_max, log_y_min, log_y_max, dx, dy)

GraphBase(gl, x_min, x_max, y_min, y_max)
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T ANERNTWD L& my b ERRED G R
If ret = Windows.Forms.DialogResult.OK Then

k1 = Val(TextBox5.Text)
k2 = Val(TextBox6.Text)

TRAEAFHR T D HPH AR E T H

If k1 =0 Or k2 <k1 Or k1 > Plot Then
ki=1

End If

If k2 > Plot Or k2 = 0 Or k2 > Plot Then
k2 = Plot

End If

TextBoxb.Text = k1
TextBox6.Text = k2

UEWHETumy R
PlotPoint(gl, W_index, U_index, Plot, k1, k2)

TRAEDERR
Label7.Text = Format(LSM(A, ¢, W, m, W_index, U_index, k2, k1), "0.0000")

k(line) = k2

line D72 iR 2 Hi <
For1=0 To line

A = consts(, 0)
¢ = consts(, 1)
W = consts(, 2)

m = consts(@, 3)
curve(gl, A, ¢, W, m, x_min, x_max)

gl.DrawtextG + 1 & "Bt ", Math.LoglOx_min) + G * 0.8) + 0.2,
Math.Log10(y_min) + 1.2, Color.Black, 9)

gl.Drawtext('m =" & m, Math.LoglO(x_ min) + G * 0.8 + 0.2,
Math.Log10(y_min) + 1.0, Color.Black, 9)

gl.Drawtext("c =" & ¢, Math.Log10(x_min) + G * 0.8) + 0.2, Math.Log10(y_min)
+ 0.8, Color.Black, 9)

gl.Drawtext("A =" & A, Math.Log10(x_min) + (G * 0.8) + 0.2, Math.Log10(y_min)
+ 0.6, Color.Black, 9)
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gl.Drawtext("W =" & W, Math.Logl0O(x_min) + G * 0.8) + 0.2,
Math.Log10(y_min) + 0.4, Color.Black, 9)

Next
End Sub

AR A BEIRICE] < | FHRLE AR
Private Sub H &5 ToolStripMenultem_Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles H &5 ToolStripMenultem.Click
Dim A, ¢, W, m, s1, s2 As Double
Dim min As Double = 1000
Dim A_sub, c_sub, W_sub As Double
Dim U As Double =0
Dim U2 As Double =0

m=1
s1 = Math.Log10(x_max) - Math.Log10(x_min)
s2=s1/(sl*10)

consts(line, 0) = Val(TextBox3.Text)
consts(line, 1) = Val(TextBox2.Text)
consts(line, 2) = Val(TextBox4.Text)
consts(line, 3) = Val(TextBox1.Text)

gl = New Graph(pcbox1, log_x_min, log_x_max, log_y_min, log_y_max, dx, dy)
GraphBase(gl, x_min, x_max, y_min, y_max)

'Excel 7 7 A VERFNWTWD L EET7 vy NORE
If ret = Windows.Forms.DialogResult.OK Then

k1 = Val(TextBox5.Text)
k2 = Val(TextBox6.Text)

If k1 =0 Or k2 <k1 Or k1 > Plot Then
ki=1

End If

If k2 > Plot Or k2 = 0 Or k2 > Plot Then
k2 = Plot

End If

TextBoxb5.Text = k1
TextBox6.Text = k2

UVEWEBTm Y b
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PlotPoint(gl, W_index, U_index, Plot, k1, k2)

"ERR DM & & OER A IR T AL
EBAEELSELL—T
For N As Integer =0 To s1 * 10

W_sub =10 » (Math.Log10(x_min) + (N * s2))

For A_sub =0.01 To 4 Step 0.01
For ¢_sub =-1 To 2 Step 0.05
T/ N ZFIEDFEQ
U = LSM(A_sub, c_sub, W_sub, m, W_index, U_index, k2, k1)

" R/ IME A IR0
If U < min Then
min = U

A=A_sub
c=c_sub
W =W_sub

End If

Next
Next
Next

W = keta(W, 3, 0)

consts(line, 0) = keta(A, 3, 0)
consts(line, 1) = ketal(c, 3, 0)

consts(line, 2) = keta(W, 3, 0)
consts(line, 3) = keta(m, 3, 0)

TextBox3.Text = consts(line, 0)
TextBox2.Text = consts(line, 1)
TextBox4.Text = consts(line, 2)
TextBox1.Text = consts(line, 3)

TRAEDFR R
Label7.Text = Format(min, "0.0000")
k(line) = k2

End If

line D72 1T hif 2 Hifi <

For1=0To line
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A = consts(, 0)
¢ = consts(, 1)
W = consts(, 2)

m = consts(, 3)
curve(gl, A, ¢, W, m, x_min, x_max)

gl.Drawtext( + 1 & "B¢fE", Math.Log10(x_min) + (i * 0.8) + 0.2,
Math.Log10(y_min) + 1.2, Color.Black, 9)

gl.Drawtext("'m =" & m, Math.Log10(x_min) + (G * 0.8) + 0.2,
Math.Log10(y_min) + 1.0, Color.Black, 9)

gl.Drawtext("c =" & ¢, Math.Log10(x_min) + (G * 0.8) + 0.2,
Math.Log10(y_min) + 0.8, Color.Black, 9)

gl.Drawtext("A =" & A, Math.Log10(x_min) + G * 0.8) + 0.2,
Math.Log10(y_min) + 0.6, Color.Black, 9)

gl.Drawtext("W =" & W, Math.Log10(x_min) + G * 0.8) + 0.2,
Math.Log10(y_min) + 0.4, Color.Black, 9)

Next
End Sub
T
Private Sub #& T ToolStripMenultem_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles # | ToolStripMenultem.Click

Me.Close()
End
End Sub
AR OLD E L
Private Sub 42 CToolStripMenultem_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles {47 CToolStripMenultem.Click
pcbox1.Refresh()
gl = New Graph(pcbox1, log_x_min, log_x_max, log_y_min, log_y_max, dx, dy)

GraphBase(gl, x_min, x_max, y_min, y_max)

line=0
Labell10.Text =1

Erase k
ReDim k(10)

If ret = Windows.Forms.DialogResult.OK Then

UVEWEBTm Y b
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PlotPoint(gl, W_index, U_index, Plot)
End If

End Sub

"HhR A BN
Private Sub BI#5: AToolStripMenultem_Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles iB/l##%5: AToolStripMenultem.Click
Dim A, ¢, W, m As Double

gl = New Graph(pcbox1, log_x_min, log_x_max, log_y_min, log_y_max, dx, dy)

GraphBase(gl, x_min, Xx_max, y_min, y_max)

'Excel 7 7 A VERWTND L XET 7 ry hOFHE
If ret = Windows.Forms.DialogResult.OK Then

k1 = Val(TextBox5.Text)
k2 = Val(TextBox6.Text)

If k1 =0 Or k2 < k1 Or k2 > Plot Then
ki=1

End If

If k2 > Plot Or k2 = 0 Or k2 > Plot Then
k2 = Plot

End If

TextBoxb.Text = k1
TextBox6.Text = k2

UVEWETa Y b
PlotPoint(gl, W_index, U_index, Plot, k1, k2)

TREDRIR
Label7.Text = Format(LSM(A, ¢, W, m, W_index, U_index, k2, k1), "0.0000")
k(line) = k2

End If

G R B L

consts(line, 0) = Val(TextBox3.Text)
consts(line, 1) = Val(TextBox2.Text)
consts(line, 2) = Val(TextBox4.Text) ' EfRff, N L 0z 5L =T —
consts(line, 3) = Val(TextBox1.Text)

40



line D72 iR 24 <
For1=0 To line

A = consts(, 0)
¢ = consts(, 1)
W = consts(, 2)

m = consts(@, 3)
curve(gl, A, ¢, W, m, x_min, x_max)

gl.DrawtextG + 1 & "Bt ", Math.LoglOx_min) + G * 0.8) + 0.2,
Math.Log10(y_min) + 1.2, Color.Black, 9)

gl.Drawtext('m =" & m, Math.LoglOx_min) + G * 0.8 + 0.2,
Math.Log10(y_min) + 1.0, Color.Black, 9)

gl.Drawtext("c =" & ¢, Math.Log10(x_min) + G * 0.8) + 0.2, Math.Log10(y_min)
+ 0.8, Color.Black, 9)

gl.Drawtext("A =" & A, Math.Log10(x_min) + G * 0.8) + 0.2, Math.Log10(y_min)
+ 0.6, Color.Black, 9)

gl.Drawtext("W =" & W, Math.LoglO(x_.min) + G * 0.8) + 0.2,
Math.Log10(y_min) + 0.4, Color.Black, 9)
Next
"R DR A HE RO
line +=1

Label10.Text = line + 1
End Sub
"SRR
Private Sub ##fEF FToolStripMenultem_Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles %55 FToolStripMenultem.Click

Dim xlsSheet As Object
Dim xls As Object
Dim xlsBook As Object

xls = CreateObject("Excel. Application")
xlsBook = xls.workbooks.add

xlsSheet = xlsBook.sheets("Sheet1")
xlsBook.Application.visible = True

xlsSheet.cells(1, 2) = "w"
xlsSheet.cells(1, 3) = "u"
xlsSheet.cells(1, 4) = "A"
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xlsSheet.cells(1, 5) = "c"
xlsSheet.cells(1, 6) = "W"
xlsSheet.cells(1, 7) = "m"

U & W OFER R

Fori=1 To Plot
xlsSheet.cellsG+ 1, 1) =1
xlsSheet.cellsG + 1, 2) = W_index( - 1)
xlsSheet.cellsG + 1, 3) = U_index(@ - 1)

Next

TEBDF RS R

For j = 0 To line
xlsSheet.cells(k(j) + 1, 4) = consts(j, 0)
xlsSheet.cells(k(j) + 1, 5) = consts(, 1)
xlsSheet.cells(k(j) + 1, 6) = consts(, 2)
xlsSheet.cells(k(j) + 1, 7) = consts(, 3)

Next

xls.Quit()
xlsSheet = Nothing
xls = Nothing
xlsBook = Nothing
End Sub
7T 7 wEtg & LR
Private Sub 7 7 7 O{#1F SToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles 77 7 ®{£17 SToolStripMenultem.Click
Dim ext As String

SaveFileDialogl.FileName = "#&/H. gif"
SaveFileDialogl.Filter = "GIF 7 7 1 /L(* gif) | *.gif"
If SaveFileDialog1.ShowDialog() = Windows.Forms.DialogResult.OK Then

ext = System.I0.Path.GetExtension(SaveFileDialog1.FileName).ToUpper()

Select Case ext
Case ".BMP", ".bmp"
pcbox1.Image.Save(SaveFileDialogl.FileName,
System.Drawing.Imaging.ImageFormat.Bmp)

Case ".jpg", ".JPG"
pcbox1.Image.Save(SaveFileDialogl.FileName,
System.Drawing.Imaging.ImageFormat.Jpeg)
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Case ".gif", ".GIF"
pcbox1.Image.Save(SaveFileDialogl.FileName,

System.Drawing.Imaging.ImageFormat.Gif)

End Select
End If
End Sub
WER
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
Dim x_max2, x_min2, y_max2, y_min2 As Double

Dim z1, z2 As Integer
If ret = Windows.Forms.DialogResult.OK Then

UW OFE
z1 = Val(TextBox7.Text)
z2 = Val(TextBox8.Text)

x_max2 = W_index(z2 - 1)
x_min2 = W_index(z1)
y_max2 = U_index(z1)
y_min2 = U_index(z2 - 1)

"7 7 A OFFE
max_min(x_min, X_max, y_min, y_max, x_min2, x_max2, y_min2, y_max2)

'"7T 7 DOEXIAR(
MainForm_Load(sender, e)

UVEWETa Y b
ZoomPoint(gl, W_index, U_index, Plot, z1, z2)

End If
End Sub
e/
Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button3.Click
Dim x_max2, x_min2, y_max2, y_min2 As Double

If ret = Windows.Forms.DialogResult.OK Then
x_max2 = W_index(Plot - 1)
x_min2 = W_index(0)
y_max2 = U_index(0)
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End
End Sub
End Class

y_min2 = U_index(Plot - 1)

"7Z 7 AE Y OFFE

max_min(x_min, X_max, y_min, y_max, x_min2, Xx_max2, y_min2, y_max2)

"7T T DEZAL(

MainForm_Load(sender, e)

UVEWETa Y b
PlotPoint(gl, W_index, U_index, Plot)
If

"MainForm T 5 B4k

Module figur
'"7T T A
Public S

el
)
ub GraphBase(ByVal gl As Graph, ByVal x_min As Double, ByVal x_max As

Double, ByVal y_min As Double, ByVal y_max As Double)

Try

"7 T T EOBGE
gl.Axis(Math.Log10(x_min), Math.Logl0(x_max) + 0.1, Math.Logl0(y_min),

Math.Log10(y_max) + 0.1, Color.Black, 2)

X #ho A€ Y )
"F ik
For i = Math.Log10(x_min) + 1 To Math.Log10(x_max)
g1.Line(i, Math.Log10(y_min), i, Math.Log10(y_max) + 0.1, Color.Gray, 2)
Next

For j = 0 To Math.Log10(x_max) - Math.Log10(x_min) - 1
For i As Double = x_min * 10 ~ j To x_min * 10 ~ (j + 1) Step x_min * 10 * j
gl.Line(Math.Log10(), Math.Log10(y_min), Math.Log10(@),

Math.Log10(y_min) + 0.1, Color.Black, 1)

Next
Next

Y #i0 A E Y GebER)

St

For i = Math.Log10(y_min) + 1 To Math.Log10(y_max)
gl.Line(MMath.Log10(x_min), i, Math.Log10(x_max) + 0.05, i, Color.Gray, 2)

Next

For j = 0 To Math.Log10(y_max) - Math.Log10(y_min) - 1
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For i As Double =y_min * 10 ~ j Toy_min * 10 ~ G + 1) Step y_min * 10 *j
g1.Line(Math.Log10(x_min), Math.Log10(@), Math.Log10(x_min) + 0.05,
Math.Log10@), Color.Black, 1)
Next
Next

X #il A€ Y OFAE
For i = Math.Log10(x_min) To Math.Log10(x_max) Step 1
gl.Drawtext("10"" & i, Math.Log10(10 *~ i), Math.Log10(y_min) - 0.1,
Color.Black, 10)
Next

Y #il A U ORE
For i = Math.Log10(y_min) To Math.Log10(y_max) Step 1
gl.Drawtext_y_Axis1("10"" & i, Math.Log10(x_min), Math.Log10(10 * i),
Color.Black, 8)
Next

gl.Drawtext_x_Axis1("w", (Math.Logl0(x_max) + Math.Logl0(x_min)) / 2,
Math.Log10(y_min), Color.Black, 14)

gl.Drawtext_y_Axis2("U",  Math.Logl0(x_min), = (Math.Logl0(y_max) +
Math.Log10(y_min)) / 2, Color.Black, 14)

Catch ex As Exception
MsgBox(ex.Message)

Exit Sub
End Try
End Sub
'Excel DE/LVOENS W & U DA FHE
Public Sub figure(ByVal Sheet As Object, ByRef W_index() As Double, ByRef U_index()
As Double, ByRef i As Integer)
Dim a, b, ¢, X As Double
Dim s, t, r As Integer
Dim N As Integer

Try
BN B DT H R
For 1=1 To 300
If IsNumeric(Sheet.Cells@, 1).value) = True Then
N=1
Exit For
End If
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Next

78 )L FE TR D I
For 1= N To 300

If Sheet.Cells@G + 1, 1).value = Nothing Then Exit For

"IRE [ PRI

s = Sheet.Cells(i, 1).value 't1

t = Sheet.Cells(G + 1, 1).value 't2
r=t-s't2-tl

BRI D 22

a = Sheet.Cells(i, 2).value 'wl

b = Sheet.Cells( + 1, 2).value 'w2
c=b-a'w2-wl

X = Math.Log(b) - Math.Log(a) 'Inw2-Inw1

"U-W O

W_index(i-N)=c¢/X

U_index(G-N)=X*2)/(c*r)
Next

i=i-N
Catch
MsgBox("t /L DfE, EIIHMEDOLFHNIELL HY EHA, ")
End Try
End Sub
'CSV 7 7 A VDfENE W & U OfE % 5t 5H
Public Sub figure(ByVal sr As System.IO.StreamReader, ByRef W_index() As Double,
ByRef U_index() As Double, ByRef i As Integer)
Dim dat As String
Dim sbuf(1) As String
Dim delim( As Char = {","c}
Dim data(30, 1) As Double
Dim a, b, ¢, X As Double
Dim s, t, r As Integer

Try
i=0

eV E THD IR
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Do While sr.Peek() >=0

11757
dat = sr.ReadLine()
sbuf = dat.Split(delim)

data(i, 0) = CDbl(sbuf(0))
data(i, 1) = CDbl(sbuf(1))

1i+=1
Loop

Forj=0Toi- 2
If data( + 1, 0) = False Then Exit For

"IRE [ PRI

s = data(, 0) 't1

t = data( + 1, 0) 't2
r=t-s't2-tl

"R R D A

a = data(, 1) 'wl

b =dataG + 1, 1) 'w2

c=b-a'w2-wl

X = Math.Log(b) - Math.Log(a) 'Inw2-Inw1

"U-W O

W_index(j) =c/X

U_index() =X~ 2)/(c*r)
Next

i=i-1
Catch
MsgBox("E/LOfE, ETIMEOEHFNEL HY A, ")
End Try
End Sub
FHEERE T2 b
Sub PlotPoint(ByVal g1 As Graph, ByVal W_index() As Double, ByVal U_index() As
Double, ByRef j As Integer, ByVal k1 As Integer, ByVal k2 As Integer)
Try
Fori=0Toj-1
Ifk1-1<=i1And k2 - 1 >=1 Then
g1.Plot(MMath.Log10(W_index(i)), Math.Log10(U_index(i)), Color.Blue, 4,
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3)
Else
g1.Plot(MMath.Log10(W_index(i)), Math.Log10(U_index(i)), Color.Blue, 4,
2)
End If
Next

Catch ex As Exception
MsgBox(ex.Message)

End Try
End Sub
'kl & k2 Z ik 720> PlotPoint
Sub PlotPoint(ByVal g1 As Graph, ByVal W_index() As Double, ByVal U_index() As
Double, ByRef j As Integer)
Try
Fori=0Toj-1

g1.Plot(Math.Log10(W_index(i)), Math.Log10(U_index()), Color.Blue, 4, 2)

Next
Catch ex As Exception
MsgBox(ex.Message)

End Try
End Sub
ETONEE!
Sub ZoomPoint(ByVal g1 As Graph, ByVal W_index() As Double, ByVal U_index() As
Double, ByRef j As Integer, ByVal z1 As Integer, ByVal z2 As Integer)
Try
Fori=z1Toz2-1

Ifi+1>1And z2 <=j Then
g1.Plot(Math.Log10(W_index(i)), Math.Log10(U_index(i)), Color.Blue, 4,
2)
End If
Next

Catch ex As Exception
MsgBox(ex.Message)

End Try
End Sub
R FE TN
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Function LSM(ByVal A As Double, ByVal ¢ As Double, ByVal W As Double, ByVal m As
Double, ByRef W_index() As Double, ByRef U_index() As Double, ByVal K2 As Integer, ByVal
K1 As Double) As Double

Dim X, fx, u As Double
Dim sum As Double =0

TRAEL R T DA AR T
Fori=K1-1ToK2-1Step1

X = W_index (1)
fx=(A*X*-c)*(1-X/W)*m)
u = U_index()

sum += ((Math.Log10(fx) - Math.Log10(u) * 2)
Next

"FED DM A KT

Return sum

End Function

R

Function LSM_CS(ByVal A As Double, ByVal ¢ As Double, ByVal W As Double, ByVal m
As Double, ByRef W_index() As Double, ByRef U_index() As Double, ByVal K2 As Integer,
ByVal K1 As Double) As Double

Dim X, fx, u, xx As Double
Dim sum As Double =0
Dim sum2 As Double =0

Dim xbar, sigma2, sigma As Double

TRAEL R T DA R T
Fori=K1-1ToK2-1Step1

X = W_index()
fx=A*X*-c)*(1-X/W)*m)
u = U_index()

'xx = Math.Abs((Math.Log10(fx) - Math.Log10(u)))
xx = (Math.Log10(fx) - Math.Log10(u)) * 2

sum += xXx

sum2 +=xx " 2
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Next

xbar = sum / (K2 - K1 + 1)
sigma2 = (sum2 - (K2 - K1 + 1) * xbar * 2) / (K2 - K1 + 1)
sigma = Math.Sqrt(sigma2)

"FED RO &K

Return sigma

End Function
"l A 5| < AL
Sub curve(ByVal g1 As Graph, ByVal A As Double, ByVal ¢ As Double, ByVal W As
Double, ByVal m As Double, ByVal x_min As Double, ByVal x_max As Double)
Dim X, Y As Double

"R D — e T AT D A

X =x_min

"THXARRy 7 AOMEMNBIELL e & & DL
If W <= X Or Math.Abs(A) = 0 Or ¢ = 0 Or m = 0 Then Exit Sub

Y=A*X*e)*(1-X/W)*m)
g1.PutPoint(Math.Log10(X), Math.Log10(Y), Color.Black)

AR A el Tl < ALER
For n = 0 To Math.Log10(x_max) - Math.Log10(x_min) - 1
For X=x_min * 10 * n To x_min * 10 ~ (n + 1) Step x_min * 10 * (n - 2)

Y=A*X*-)*(1-X/W)*m)

'w 2 EIREZEB X 5 F THRE5I<
If W > X Then
g1.LineTO(Math.Log10(X), Math.Log10(Y), Color.Red)
Elself W <= X Then
g1.LineTO(Math.Log10(X), -20, Color.Red)
Exit Sub
End If

Next
Next
End Sub
UW DEIC L > Tr T 7 22 D08
Sub max_min(ByRef x_min As Double, ByRef x_max As Double, ByRef y_min As Double,
ByRef y_max As Double, ByVal x_min2 As Double, ByVal x_max2 As Double, ByVal y_min2
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As Double, ByVal y_max2 As Double)

x_min = xmin(x_min, x_min2)
x_max = xmax(x_max, x_max2)
y_min = ymin(y_min, y_min2)
y_max = ymax(y_max, y_max2)

End Sub

Function keta(ByVal x As Double, ByVal N As Integer, ByVal c As Integer)
Dim t, m As Double
'XEnHNPOK (c=1:0HIF, c=0 :MUEREA: c=—1 : TV ET)
t=0.5%c+0.5
m = Int(Math.Log(x) / Math.Log(10))
keta=Int(10 " (N-1-m) *x+t)*10 " (m+1-N)

End Function

'WAR 4 SHIHIE 2 28 2 % AL
Function xmin(ByVal x_min As Double, ByVal min As Double) As Double
For n=-10 To 10
Fori=10"2nTo 10~ (n+ 1) Step 10 * n

If min <1 Then

xmin=10"n

Return x_min
End If
Next
Next

End Function
Function xmax(ByVal x_max As Double, ByVal max As Double) As Double
Forn=-10 To 10
Fori=102nTo 10~ (n+ 1) Step 10 * n

If max <1 Then
X max=10"* (n+2)

Return x_max
End If
Next
Next
End Function
Function ymin(ByVal y_min As Double, ByVal min As Double) As Double
For n=-10 To 10
Fori=102nTo 10~ (n+ 1) Step 10 * n
If min <1 Then
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y_min=10"n

Return y_min
End If
Next
Next
End Function
Function ymax(ByVal y_max As Double, ByVal max As Double) As Double

For n=-10To 10
Fori=102nTo 10~ (n+ 1) Step 10 * n

If max <1 Then
y_max=10" (n+ 1)

Return y_max
End If
Next
Next
End Function
End Module
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