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Imports System.Math
Public Class frmMain
Dim E1 As Double, E2 As Double, M As Integer, SS As String, ShowGuoCheng As
Boolean
Private Function Func(X As Double)
X ATER BRI f(x) 1 FRIA
Func = 27(=X)~cos(X)
End Function
SRR XY BIE
Private Sub SwapXY(ByRef X As Double, ByRef Y As Double)
Dim T As Double
T=X:X=Y:Y=T
End Sub
¥4 BtnClear [) Click F 1. &k Memo P4
Private Sub BtnClear Click(sender As Object, e As EventArgs) Handles BtnClear.Click
Memo.Clear()
End Sub



il BtnCurve # Click FF . 23] 75 72 pR AL X 7] [a, b]A Y 1E1JE
Private Sub BtnCurve Click(sender As Object, ¢ As EventArgs) Handles BtnCurve.Click
Dim I As Integer, A As Double, B As Double, X As Double, Y As Double, Dx As Double
A = Val(EdtA.Text)
B = Val(EdtB.Text)
If A> B Then SwapXY(A, B)
Chart.Series(0).Points.Clear()
Dx=(B-A)/200
For I=0 To 199
X=A+1%*Dx
Y = Func(X)
Chart.Series(0).Points.AddXY (X, Y)
Next
End Sub
H# 4l BtnResult 19 Click S, ARSI H 1T 7)Y SwapXY . fij 11545 1 1
¥ OutputResult F1 437K #3725 ErFen
Private Sub BtnResult Click(sender As Object, ¢ As EventArgs) Handles BtnResult.Click
Dim X As Double, F As Double, X0 As Double, X1 As Double, K As Integer, Msg As String
X0 = Val(EdtX0.Text): X1 = Val(EdtX1.Text)
E1 = Val(EdtE1.Text): E2 = Val(EdtE2.Text)
M = Val(EdtM.Text)
ShowGuoCheng = CheckBox.Checked
If X0> X1 Then SwapXY (X0, X1)
Msg =""
SS = "R AR "
ErFen(X, F, K, Msg, X0, X1)
If (ShowGuoCheng = True) And (SS <> "") Then
Memo.Text = SS & vbCrLf
End If
If Msg ="" Then
OutputResult(X, F, K)
Else
MessageBox.Show(Msg)
End If
End Sub
TP BSRAR TR ExFen. IR EE E1 R B2, SRIEMRRE M, H AART
FEX ) A X0 A1 X1, g WU BRRE S X, HERME F.o B QRE K. S AR
SS FI{H B Msg



Private Sub ErFen(ByRef X As Double, ByRef F As Double, ByRef K As Integer,
ByRef Msg As String, X0 As Double, X1 As Double)
Dim C As Double, Fa As Double, Fb As Double, Fc As Double, I As Integer
Fa = Func(X0): Fb = Func(X1)

Msg =""

If Abs(Fa) < E1 Then
X =X0:F=Fa
K=0:SS =SS+ Str(X) +";"
Exit Sub

End If

If Abs(Fb) < El Then
X=XI1:F=Fb
K=0:SS=SS+ Str(X) +";"
Exit Sub

End If

ForI=1ToM

C =(X0+ X1)/2: Fc =Func(C)
If Abs(C — X0)< E2 And Abs(Fc) <E1 Then
X=C
F=Fc
K=1I
SS =SS + Str(X) + ;"
Exit Sub
End If
If Fa * Fc <0 Then
X1=C
Fb=Fc
SS =SS + Str(X1) +";"
Else
X0=C
Fa=Fc
SS =SS + Str(X0) +";"
End If
Next
X=0
F=0
K=M
Msg =" IMEEICUT " + Str(M) + "X, BEA R A R



End Sub
i TR 45 R T RET OutputResult, fi tHARBERUME X TFREAY(E F AR K
Private Sub OutputResult(X As Double, F As Double, K As Integer)
With Memo
Text = .Text & "======="_/p{f=======" & vbCrLf
Text = .Text & "J IR~ . " + Str(Round(X / E2) * E2) & vbCrLf
Text = .Text & " REHIE N : " + Format(F, "0.####E+00") & vbCrLf
Text = .Text & "#EIKEL: " & Str(K) & vbCrLf
Text = .Text & " " & vbCrLf
End With
End Sub
End Class
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Imports System.Math
Public Class frmMain
Dim E1 As Double, M As Integer, SS As String, ShowGuoCheng As Boolean
A LA R B o () Y R IE
Private Function Fai(X As Double)
Fai = X + Func(X)
End Function
4% BtnResult [ Click F ., AR T B i1 4582 777 OutputResult
FARZ B R R T2 )F FixedP
Private Sub BtnResult Click(sender As Object, ¢ As EventArgs) Handles BtnResult.Click
Dim X As Double, F As Double, K As Integer, Msg As String
X = Val(EdtX0.Text)
= Val(EdtE1.Text)
M = Val(EdtM.Text)
ShowGuoCheng = CheckBox.Checked
Msg =""
SS ="K i it 7
FixedP(X, F, K, Msg)
If (ShowGuoCheng = True) And (SS <> "") Then
Memo.Text = SS & vbCrLf
End If
If Msg ="" Then
OutputResult(X, F, K)
Else
MessageBox.Show(Msg)
End If

007



End Sub
A AR IR T LT FixedPo fii AFLRIT X0, F 6 ARUCE K Ak AL R 1E
& Msg
Private Sub FixedP(ByRef X0 As Double, ByRef F As Double, ByRef K As Integer,
ByRef Msg As String)
Dim I As Integer, X1 As Double
Msg =""
F = Func(X0)
If Abs(F) < E1 Then
K=0
SS =SS + Str(X0) + ;"
Exit Sub
End If
ForI=1ToM
X1 = Fai(X0)
F = Func(X1)
SS =SS + Str(X1) + ;"
If Abs(X1 - X0) < El Or Abs(X1 - F) <E1 Then
K=1
X0=X1
Exit Sub
End If
X0=X1
Next
K=M
Msg = "H kLR T + St (M) + "R, AR EIRFE 2R IR
End Sub
End Class
SRR A T 2T Fune(x), ZCHe IS Y TFEF SwapXY . fi R 25
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Imports System.Math
Public Class frmMain
Dim E1 As Double, E2 As Double, M As Integer, SS As String, ShowGuoCheng As
Boolean
"F 41l BtnResult (9 Click S, AT T 7F)F SwapXY . Hi Mg 1 7
J¥ OutputResult FI75S45E ) 72 KR 72 ¥ Brent
Private Sub BtnResult Click(sender As Object, ¢ As EventArgs) Handles BtnResult.
Click
Dim X As Double, F As Double, K As Integer, Msg As String, A As Double, B As
Double, X0 As Double, X1 As Double
X0 = Val(EdtX0.Text)
X1 = Val(EdtX1.Text)
E1 = Val(EdtE1.Text)
E2 = Val(EdtE2.Text)
M = Val(EdtM.Text)
ShowGuoCheng = CheckBox.Checked
If X0 > X1 Then SwapXY (X0, X1)
Msg =""



SS = "R AR "
Brent(X, F, K, Msg, X0, X1)
If (ShowGuoCheng = True) And (SS <> "") Then
Memo.Text = Memo.Text + SS & vbCrLf
End If
If Msg ="" Then
OutputResult(X, F, K)
Else
MessageBox.Show(Msg)
End If
End Sub
TSR TSR AR T2 Brent, fEHIFEGIRSEE E1 M B2, S RIEAURE M, A
HRFTAE DX 8] 3 5 X0 F X1, R BT R IR X, T RERYME Fo A8 K Ak AU 72
4l SS FIH B Msg
Private Sub Brent(ByRef X As Double, ByRef F As Double, ByRef K As Integer,
ByRef Msg As String, X0 As Double, X1 As Double)
Dim I As Integer, A, B, C, Fa, Fb, Fc, Xm, D, E, P, Q, R, S, T, Tol, AA
A =XO0: Fa=Func(A)
B = X1 : Fb = Func(B)
If Abs(Fa) <E1 Then
X=A:F=Fa
K=0:SS=SS+ Str(X) +";"
Exit Sub
End If
If Abs(Fb) < E1 Then
X=B:F=Fb
K=0:SS=SS+ Str(X) +";"
Exit Sub
End If
If Fa * Fb > 0 Then
C=(A+B)/2
Fc = Func(C)
If Abs(Fc) < El Then
X=C:F=Fc
K=1:S8S=S8S+ Str(X) +";"
Exit Sub
End If
If Fa * Fc <0 Then



B=C:Fb=Fc
Else
A=C:Fa=Fc
End If
End If
K=1:Fc=Fb
ForI=1To M
If Fb * Fc > 0 Then
C=A:Fc=Fa
D=B-A:E=D
End If
If Abs(Fc) < Abs(Fb) Then
A=B:B=C:C=A
Fa=Fb:Fb=Fc:Fc=Fa
End If
Xm=0.5*(C-B)
Tol =2 * E2 * Abs(B) + 0.5 * E1
If Abs(Xm) < E2 Or Abs(Fb) <E1 Then
X=B:F=Fb
SS =SS + Str(X) +";"
Exit Sub
End If
If Abs(E) > E2 And Abs(Fa) > Abs(Fb) Then
S=Fb/Fa
If A= C Then
P=2*Xm*S
Q=1-8S
Else
Q=Fa/Fc
R=Fb/Fc
P=S*Q2*Xm*Q*(Q-R)+(B-A)*(R-1))
Q=(@Q-D*®R-1)*(S-1)
End If
If P> 0 Then Q =-Q
P = Abs(P)
If 3 * Xm * Q - Abs(Tol * Q) <Abs(E * Q) Then
AA=3*Xm* Q - Abs(Tol * Q)
Else



AA =Abs(E * Q)
End If
If2 * P<AA Then
E=D:D=P/Q
Else
D=Xm:E=D
End If
Else
D=Xm:E=D
End If
A=B:Fa=Fb
If Abs(D) > Tol Then
B=B+D
Else
If Xm >=0 Then
B =B + Abs(Tol)
Else
B =B - Abs(Tol)
End If
End If
X =B: Fb = Func(B)
F = Fb:
SS =SS + Str(X) + ;"
K=K+1
Next
K=M

Msg = "ffRHF I EA T " + Str(M) + "R, WA 1R BTG 2R 1

End Sub

End Class
KR )R T2 Fune(X) . P E (BT F2F SwapXY . % K 45 5
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Imports System.Math
Public Class frmMain
Dim E1 As Double, E2 As Double, M As Integer, SS As String, ShowGuoCheng As
Boolean
SR PREL f(x)— R FFE T FuncP
Private Function FuncP(X As Double)
FuncP = -2 » (-X) +Sin(X)
End Function
4% 41 BtnResult [ Click F4 . AR 7545 7#)F OutputResult
FA- K #7727 Newton
Private Sub BtnResult Click(sender As Object, ¢ As EventArgs) Handles BtnResult. Click
Dim X As Double, F As Double, K As Integer, Msg As String



X = Val(EdtX0.Text): E1 = Val(EdtE1.Text)
E2 = Val(EdtE2.Text): M = Val(EdtM.Text)
ShowGuoCheng = CheckBox.Checked
Msg ="": SS = "3Kffit fe: "
Newton(X, F, K, Msg)
If (ShowGuoCheng = True) And (SS <> "") Then Memo.Text = SS & vbCrLf
If Msg ="" Then
OutputResult(X, F, K)
Else
MessageBox.Show(Msg)
End If
End Sub
R R R T Newton, 5l ARIIGAF X #EHIKTEE E1 F1 B2, e REEARIRE M,
& MR AT X JrRRRO(E Foo B K G R SS FITH B Msg
Private Sub Newton(ByRef X As Double, ByRef F As Double, ByRef K As Integer,
ByRef Msg As String)
Dim I As Integer, Fp, X1, X2, Fpl, Fp2, DX
F = Func(X)
If Abs(F) < E1 Then
K=0:SS=S8S+ Str(X) +";"
Exit Sub
End If
ForI=1ToM
Fp = FuncP(X)
Do While Abs(Fp) <= 0.00000001 ' 1 ¥ 2% A K2k
X1=099*X:X2=1.01*X
Fpl = FuncP(X1): Fp2 = FuncP(X2)
If Abs(Fpl) > Abs(Fp2) Then
X =Xl1:Fp=Fpl
Else
X =X2: Fp=Fp2
End If
Loop
DX = Func(X) / Fp
X =X - DX: F = Func(X)
SS =SS + Str(X) +";"
If Abs(DX) < E2 And Abs(F) < El Then
K=1I



Exit Sub

End If
Next
K=M
Msg = "4k T + St (M) + "R, AR EIRFE 2R IR
End Sub
End Class
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Imports System.Math
Public Class frmMain
Dim E1 As Double, E2 As Double, M As Integer, SS As String, ShowGuoCheng As
Boolean
"#% 4l BtnResult ) Click F 4. A FIHH T FFE)F GetParameters. fi i i15545
WRLFFEF OutputResult F14- 51 R #3 1 F2 ¥ NewtonDown
Private Sub BtnResult Click(sender As Object, ¢ As EventArgs) Handles BtnResult. Click
Dim X As Double, F As Double, K As Integer, Msg As String
X = Val(EdtX0.Text)
E1 = Val(EdtE1.Text)
E2 = Val(EdtE2.Text)
M = Val(EdtM.Text)
ShowGuoCheng = CheckBox.Checked
Msg ="": SS = "R ffit fe: "
NewtonDown(X, F, K, Msg)
If (ShowGuoCheng = True) And (SS <> "") Then
Memo.Text = SS & vbCrLf
End If
If Msg ="" Then
OutputResult(X, F, K)
Else



MessageBox.Show(Msg)
End If
End Sub
T 1K AR T2 NewtonDown, il AFIIR M X, #EHIKGEE E1 B2, ek
HAVE M, R ERAIT AR X Jr YA FL A K A G B E M SS AN B
Msg
Private Sub NewtonDown(ByRef X As Double, ByRef F As Double, ByRef K As
Integer, ByRef Msg As String)
Dim I As Integer, Fp, X1, X2, Fpl, Fp2, DX, Lmd, FO
Msg =""
F = Func(X)
If Abs(F) < E1 Then
K=0
SS =SS + Str(X) +";"
Exit Sub
End If
ForI=1ToM
Fp = FuncP(X)
Do While Abs(Fp) <= 0.00000001 'Bjj 1l ¥4k Jy /K P-4k
X1=099*X:X2=1.01*X
Fpl = FuncP(X1): Fp2 = FuncP(X2)
If Abs(Fpl) > Abs(Fp2) Then
X =X1:Fp=Fpl
Else
X =X2: Fp=Fp2
End If
Loop
FO = Func(X): DX =F0/Fp
Lmd=1
1:X=X-Lmd * DX
F = Func(X)
If Abs(F) > = Abs(F0) Then
Lmd=0.5* Lmd
GoTo 1
End If
SS =SS + Str(X) +";"
If Abs(DX) < E2 And Abs(F) < E1 Then
K=1I



Exit Sub

End If
Next
K=M
Msg = "Rl FIIFEEAUT " + Str(M) + "R, BEA 13 24T & 2R A
End Sub
End Class

KR )R TP Fune(X) . SPGB T FEY SwapXY . % i SK i 45
FHF OutputResult, 4 BtnCurve 9 Click {5 . #4 BtnClear 1Y Click 1}
W, ZF “1.1 2407 KRB ) — B 2500 FF2)F FuncP, 2F “1.4 4F00k7,

1.53 EBIRkEs

FHARR LR PR AR fix) = 27" —cos(x)7E 5 BT AYAR .
SR A NGRS AN 111 B, 111 s A AR v 1] i AR AR R f gt R

RS X
. e "
wERXE: 0 | BT AR

FETERLE 15 FERITIE - 2
LA 1 . 4.74508307080681:
4.74952127236291;
I A [ \|| | 4 7405707631807
' \ {1\ | 474957130792943;
TR 0 T i
s \ prEEn: 4T
- 2EIEH: 6.2130E-09
\ IERE: 4
1939 59 79 99 | | =iiiiam e,

B 1.11 BEHWETRTUEKRBER

1.6 HU-AI3EFRE

1.6.1 EEREBS5HE

R AR A AR IS B ARSI AR 3, = x, — £ () (3 -
LRV DU xo BB X BOERS , F W AT OO . R 2, A
ILEL o GBS UER AR " BEERT . AR T RE . B ) = O AT RIS I [, B], HUHE
O X BRI BB B0 xo = (a+b)/20 T EL KA X B — N IEME x, . ARSI IRt
SR xR g, A LEATRR DX T X ) KM B, S0 AR x,, o AR
o T — AT 1 U R 31 4 7 A AR A S FE R P AR 1



X, FEAMRIXESNA] 2R N DX = x,,, —x, |=| f(x,)/ f'(x,)[>0.5DX0 , H:+H DX0 K5
AR, DX Ry x B 3 R E 5 R L E = ] i B

FHAR - AR POR AR T R ) = 0 R FE L BRI T

IR 1. AR AN o F b, TR E1FURRE R B2, S RIERIRE M.

IR 20 TR A FEIX ] [a, b5 s AL B BRE(E fla) RN Ab)-

IR 3: A5 f(a) | ETEL| f(b) < E1, Wi a 30 b, IHESH; &0, 15T #17,

IR 40 TR A XA S x = (a+b)/2 A A ) FT £ (x)o

AR5 B fI<EL, W x F0 Ax), THEEESH; A, #fE B aY A R D) i x
X, H f(x)<0, 115 DX =x,-x,, DX0=DX, 1 FiiT,

XNFK=1,2, -, M, PITHEE 6 2L 7.

IR 6: #7 x TEFMAMRXEZRN, HASCRERMR, AR ORI x.
DX = fix)/f(x), #|DX|<E2, Wit x F1 fx), THESH; S, XA R KRR =0,
RGBT x = 0.5(x+x,) . DX =0.5(x;-x,), £ |DX|<E2 8i|fx)|<E1, W%H x # Ax), HH&
£l 1L 1

PR 7. DXO=DX, i Hr 0 A AR X ) 4 xp, xg, H Ax)<0.

AR Q. Fth CAdm-piEARE O Mk, AR EORNET, FIETE

|

1.6.2 EESHER

Ad-Pr A ERERIF RS E R 1.2, BP LM EZAMT .
Imports System.Math
Public Class frmMain
Dim E1 As Double, E2 As Double, M As Integer, SS As String, ShowGuoCheng As
Boolean
"#% 4l BtnResult ) Click F 4. A FIHH T F ¥ GetParameters. it i15345
WRLFFEF OutputResult F14- iR #3 1 F2 ¥ NewtonDown
Private Sub BtnResult Click(sender As Object, ¢ As EventArgs) Handles BtnResult.
Click
Dim X As Double, F As Double, K As Integer, Msg As String
X = Val(EdtX0.Text)
E1 = Val(EdtE1.Text)
E2 = Val(EdtE2.Text)
M = Val(EdtM.Text)
ShowGuoCheng = CheckBox.Checked
Msg ="": SS = ">Kff i fit: "
NewtonDown(X, F, K, Msg)
If (ShowGuoCheng = True) And (SS <> "") Then Memo.Text = SS & vbCrLf
If Msg ="" Then



OutputResult(X, F, K)
Else
MessageBox.Show(Msg)
End If
End Sub
R - 3 ARk M T2 )T NewtonRaphson, $if AWJ UG X #2HIAE B E1 F E2,
RERRECM, R AR AR X, HRMME F. B8 K. %S B EE SS il
& Msg
Private Sub NewtonRaphson (ByRef X As Double, ByRef F As Double, ByRef K As
Integer, ByRef Msg As String)
Dim I As Integer, FL, FH, XL, XH, DX, Fp, DXOLD, Tem
FL = Func(X0) : FH = Func(X1)
If Abs(FL) < E1 Then

X=X0:F=FL
K=0:SS=S8S+ Str(X) +";"
Exit Sub

End If

If Abs(FH) < E1 Then
X=X1:F=FH
K=0:SS=S8S+ Str(X) +";"
Exit Sub

End If

If FL * FH > 0 Then
X=0.5*(X0+X1)

F = Func(X)

If Abs(F) <EI Then
K=0:SS=SS+ Str(X) +";"
Exit Sub

End If

If FL * F > 0 Then
X0=X:FL=F

Else
X1=X:FH=F
End If
End If
If FL <0 Then
XL=X0:XH=X1
Else



