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. 

 Excel  VBA .

. 

«Progonka» .

TextBox1

. 

,  SpinButton1

, TextBox1

Private Sub SpinButton1_Change()

Kvkoren.TextBox1.Text = Kvkoren.SpinButton1.Value
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End Sub

. SpinButton1

TextBox1

. vsFlexArray1

, vsFlexArray2

.   

CommandButton1

, Caption  «Matritsa

yasash»  

:

Private Sub CommandButton1_Click()

Dim n As Integer

n = Val(Kvkoren.TextBox1.Text)

Kvkoren.vsFlexArray1.Rows = n

Kvkoren.vsFlexArray1.Cols = n

Kvkoren.vsFlexArray2.Rows = n

Kvkoren.vsFlexArray2.Cols = 1

Kvkoren.vsFlexArray1.Visible = True

Kvkoren.vsFlexArray2.Visible = True

End Sub

(n  =

Val(Kvkoren.TextBox1.Text))  (4- ) .
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4- . .

. 

. 

, 

. 

Caption CommandButton

. CommandButton2

, CommandButton3 CommandButton3

  . 

. 

.

For i = 0 To n - 1
    For j = 0 To n - 1
    With vsFlexArray1
        .Row = i
        .Col = j
        a(i, j) = vsFlexArray1.Value
    End With
    Next j
    With vsFlexArray2
        .Row = i
        d(i) = vsFlexArray2.Value
    End With
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Next i
a(i, j)

, d(i) . 

vsFlexArray1  vsFlexArray2  

With…End With . vsFlexArray.Value 

vsFlexArray .

. 

  

)(),(),( iCiBiA

:

For i = 0 To n - 1
    B(i) = a1(i, i)
Next i
A(0) = 0
For i = 1 To n - 1
    A(i) = a1(i, i - 1)
Next i
For i = 0 To n - 2
    C(i) = a1(i, i + 1)
Next i
C(n - 1) = 0

. 

:

AlFA(0) = -C(0) / B(0)
Betta(0) = d(0) / B(0)
For i = 1 To n - 2
    dd(i) = A(i) * AlFA(i - 1) + B(i)
    AlFA(i) = -C(i) / dd(i)
    Betta(i) = (d(i) - A(i) * Betta(i - 1)) / dd(i)
Next i

:

x(n - 1) = (d(n - 1) - A(n - 1) * Betta(n - 2)) / (A(n - 1) * AlFA(n - 2) + B(n - 1))
For i = n - 2 To 0 Step -1
    x(i) = AlFA(i) * x(i + 1) + Betta(i)
Next i

:
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'tog'ri yurish
ksi(n - 1) = -A(n - 1) / B(n - 1)
eta(n - 1) = d(n - 1) / B(n - 1)
For i = n - 2 To 0 Step -1
    dd(i) = C(i) * ksi(i + 1) + B(i)
    ksi(i) = -A(i) / dd(i)
    eta(i) = (d(i) - C(i) * eta(i + 1)) / dd(i)
Next i
'teskari yurish
x(0) = (d(0) - C(0) * eta(1)) / (B(0) + C(0) * ksi(1))
For i = 1 To n - 1
    x(i) = ksi(i) * x(i - 1) + eta(i)
Next i

:

'tog'ri yurish
AlFA(0) = -C(0) / B(0)
Betta(0) = d(0) / B(0)
For i = 1 To k
    dd(i) = A(i) * AlFA(i - 1) + B(i)
    AlFA(i) = -C(i) / dd(i)
    Betta(i) = (d(i) - A(i) * Betta(i - 1)) / dd(i)
Next i

ksi(n - 1) = -A(n - 1) / B(n - 1)
eta(n - 1) = d(n - 1) / B(n - 1)
For i = n - 2 To k0 Step -1
    dc(i) = C(i) * ksi(i + 1) + B(i)
    ksi(i) = -A(i) / dc(i)
    eta(i) = (d(i) - C(i) * eta(i + 1)) / dc(i)
Next i

'teskari yurish
x(k) = (AlFA(k) * eta(k + 1) * Betta(k)) / (1 - AlFA(k) * ksi(k + 1))

For i = k - 1 To 0 Step -1
    x(i) = AlFA(i) * x(i + 1) + Betta(i)
Next i

For i = k To n - 1
    x(i + 1) = ksi(i + 1) * x(i) + eta(i + 1)
Next i
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.

For i = 0 To n - 1
    e(i) = 0
Next i
For i = 0 To n - 1
    For j = 0 To n - 1
        e(i) = e(i) + a1(i, j) * x(j)
    Next j
    e(i) = e(i) - d(i)
Next i
maxe = e(0)
For i = 1 To n - 1
    If maxe < e(i) Then maxe = e(i)
Next i
e1= maxe
l = 0
For i = 0 To n - 1
    l = l + e(i) ^ 2
Next i
e2= Sqr(l)

.

    ListBox 

.  ListBox  

:

Progonka.ListBox1.Clear
Progonka.ListBox2.Clear
For i = 0 To n - 1
 Progonka.ListBox1.AddItem "X(" + Str(i + 1) + ")=" + Str(x(i))
Next i
For i = 0 To n - 1
 Progonka.ListBox2.AddItem "e(" + Str(i + 1) + ")=" + Str(e(i))
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Next i
Progonka.ListBox2.AddItem "e1=" + Str(e1)
Progonka.ListBox2.AddItem "e2=" + Str(e2)

 Excel ,  Excel

"Progonka"

:

Worksheets("Progonka").Activate
 Cells.Select
 Selection.ClearContents

. 

 , 

:

Cells(1, 1) = "Ax=b"
Cells(1, 2) = "chiziqli algebraik tenglamalar sistemasini o'ng progonka metodi
yordamida echish"
Cells(2, 1) = "Berilgan tenglamalar sistemasining matritsasi va ozod hadi"

Cells(3, 1) = "A"
For i = 0 To n - 1
    For j = 0 To n - 1
    Cells(3 + i, 2 + j) = a1(i, j)
    Next j
Next i
Cells(3, n + 2) = "d"
For i = 0 To n - 1
  Cells(3 + i, n + 3) = d(i)
Next i

:
For j = 0 To n - 1
    Cells(6 + 2 * n, 1 + j) = "e(" + Str(j + 1) + ")"
    Cells(7 + 2 * n, 1 + j) = e(j)
Next j
For j = 0 To n - 1
Cells(9 + 2 * n, 1 + j) = "x(" + Str(j + 1) + ")"
Cells(10 + 2 * n, 1 + j) = x(j)
Next j
Cells(12 + 2 * n, 1) = "e1="
Cells(12 + 2 * n, 2) = e1
Cells(13 + 2 * n, 1) = "e2="
Cells(13 + 2 * n, 2) = e2

 Excel  «Excel da ko'rish»

. 
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Application.Visible = True

, Excel . Excel 

 «Excel ni yashirish» . 

Application.Visible = False

, Excel . «Dasturdan chiqish» 

, :

ActiveWorkbook.Save

ActiveWorkbook.Close

.

:

4,74
4,84
8,74

2,74
6,54

54

543

432

321

21

xx
xxx

xxx
xxx

xx

. 

:

5- . .
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7-§. 

, 

 «Progonka metodlarini qo'llalishi» . 

  4 -

«difteng1»  (6- ):

6- . 

. 

.

 «Dasturdan chiqish» 

. «Tozalash» 

:
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Private Sub CommandButton2_Click()
difteng1.TextBox1.Text = ""
difteng1.TextBox2.Text = ""
difteng1.TextBox3.Text = ""
difteng1.TextBox4.Text = ""
difteng1.TextBox5.Text = ""
difteng1.TextBox6.Text = ""
difteng1.TextBox7.Text = ""
difteng1.TextBox8.Text = ""
End Sub

. 

 VBA :

- ;

+ ;

* ;

/ 

sqr(x) – ;

^ .

  , «Hisoblash»

.  4-

.

Ttxxt
x
u

t
u 0,10,2

2

2

2

1)0,(,)0,( 2 x
t
xuxxu

)cos(),1(,)sin(),0( ttuttu
. 

10,...,1,0,,:, jjhtihxtx jiji .

(7- ):
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7- . .

«Hisoblash» ,  Excel :
orning tebranish tenglamasi uchun chegaralik

masala

f(x,t)=x*t
u(x,0)=x^2
u'(x,0)=x-1
u(0,t)=sin(t)
u(1,t)=cos(t)
T=2

u(x,t)funktsiya qiymatlari:
j 0 1 2 3 4 5 6

i
xi     \
tj 0 0,1 0,2 0,3 0,4 0,5 0,6

0 0 0 0,099833 0,198669 0,29552 0,389418 0,479426 0,564642
1 0,1 0,01 -0,07 -0,05964 -0,00528 0,083889 0,198093 0,328104
2 0,2 0,04 -0,03 0,022224 0,109047 0,217507 0,340308 0,4741
3 0,3 0,09 0,03 0,10814 0,212484 0,334148 0,470173 0,618232
4 0,4 0,16 0,11 0,209735 0,331576 0,469767 0,62075 0,776774
5 0,5 0,25 0,21 0,33 0,469561 0,622512 0,779964 0,925085
6 0,6 0,36 0,33 0,469265 0,624136 0,783191 0,928 1,032275
7 0,7 0,49 0,47 0,625862 0,787521 0,931899 1,030687 1,057915
8 0,8 0,64 0,63 0,792781 0,938234 1,028066 1,040608 0,978178
9 0,9 0,81 0,81 0,943662 1,022815 1,013711 0,943011 0,856261

10 1 1 0,995004 0,980067 0,955336 0,921061 0,877583 0,825336

)(),1(,)(),0(

)()0,(,)()0,(

0,10,),(

21

00

2

2

2

2

tutututu

xu
t
xuxuxu

Ttxtxf
x
u

t
u

t
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. Microsoft Excel

. 

. 

, . 

. 

TextBox , 
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1. ., . . II . 

. – : « »,

2006,  520

2. . . - .,

, 1990, 544 .

3. . . - ., , 1978, 512 .

4. ., . . - .: , 1989, 432 .

5. ., . . -

, 1997, 111 .

6. . . - ., , 1975, 632 .

7. . . - .: , 1987, 248 .

8. ., . . - .,

, 1966, 664 .

9. ., ., . . -

., , 1990, 176 .

10. ., . 

. - ., , 1972, 367 .

11. . . - ., , 1989,

608 .

12. ., . 

. - .,

, 1998, 383 .

13. . . - .: , 1997, 239 .
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1-   ( )

Private Sub CommandButton2_Click()
Dim n As Integer
Dim a1(20, 20), d(20), A(20), B(20), C(20) As Double
Dim AlFA(20), Betta(20), dd(20), x(20), e(20) As Double
n = Val(Progonka.TextBox1.Text)
Worksheets("Progonka").Activate
 Cells.Select
 Selection.ClearContents
Cells(1, 1) = "Ax=b"
Cells(1, 2) = "chiziqli algebraik tenglamalar sistemasini o'ng progonka metodi
yordamida echish"
Cells(2, 1) = "Berilgan tenglamalar sistemasining matritsasi va ozod hadi"
For i = 0 To n - 1
    For j = 0 To n - 1
    With vsFlexArray1
        .Row = i
        .Col = j
        a1(i, j) = vsFlexArray1.Value
    End With
    Next j
    With vsFlexArray2
        .Row = i
        d(i) = vsFlexArray2.Value
    End With
Next i
'Berilganlarni listga yozish
Cells(3, 1) = "A"
For i = 0 To n - 1
    For j = 0 To n - 1
    Cells(3 + i, 2 + j) = a1(i, j)
    Next j
Next i
Cells(3, n + 2) = "d"
For i = 0 To n - 1
  Cells(3 + i, n + 3) = d(i)
Next i
'Progonka metodini qo'llash
For i = 0 To n - 1
    B(i) = a1(i, i)
Next i
A(0) = 0
For i = 1 To n - 1
    A(i) = a1(i, i - 1)
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Next i
For i = 0 To n - 2
    C(i) = a1(i, i + 1)
Next i
C(n - 1) = 0
'tog'ri yurish
AlFA(0) = -C(0) / B(0)
Betta(0) = d(0) / B(0)
For i = 1 To n - 2
    dd(i) = A(i) * AlFA(i - 1) + B(i)
    AlFA(i) = -C(i) / dd(i)
    Betta(i) = (d(i) - A(i) * Betta(i - 1)) / dd(i)
Next i
'teskari yurish
x(n - 1) = (d(n - 1) - A(n - 1) * Betta(n - 2)) / (A(n - 1) * AlFA(n - 2) + B(n - 1))
For i = n - 2 To 0 Step -1
    x(i) = AlFA(i) * x(i + 1) + Betta(i)
Next i

For i = 0 To n - 1
    e(i) = 0
Next i
For i = 0 To n - 1
    For j = 0 To n - 1
        e(i) = e(i) + a1(i, j) * x(j)
    Next j
    e(i) = e(i) - d(i)
Next i
For j = 0 To n - 1
    Cells(6 + 2 * n, 1 + j) = "e(" + Str(j + 1) + ")"
    Cells(7 + 2 * n, 1 + j) = e(j)
Next j
For j = 0 To n - 1
Cells(9 + 2 * n, 1 + j) = "x(" + Str(j + 1) + ")"
Cells(10 + 2 * n, 1 + j) = x(j)
Next j
maxe = e(0)
For i = 1 To n - 1
    If maxe < e(i) Then maxe = e(i)
Next i
e1 = maxe
Cells(12 + 2 * n, 1) = "e1="
Cells(12 + 2 * n, 2) = e1
l = 0
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For i = 0 To n - 1
    l = l + e(i) ^ 2
Next i
e2 = Sqr(l)
Cells(13 + 2 * n, 1) = "e2="
Cells(13 + 2 * n, 2) = e2
Progonka.ListBox1.Clear
Progonka.ListBox2.Clear
For i = 0 To n - 1
 Progonka.ListBox1.AddItem "X(" + Str(i + 1) + ")=" + Str(x(i))
Next i
For i = 0 To n - 1
 Progonka.ListBox2.AddItem "e(" + Str(i + 1) + ")=" + Str(e(i))
Next i
Progonka.ListBox2.AddItem "e1=" + Str(e1)
Progonka.ListBox2.AddItem "e2=" + Str(e2)
End Sub

2-  ( )

Private Sub CommandButton3_Click()
Dim n As Integer
Dim a1(20, 20), A(20), B(20), C(20), d(20), x(20), e(20) As Double
Dim dd(20), ksi(20), eta(20) As Double
n = Val(Progonka.TextBox1.Text)
Worksheets("Progonka").Activate
 Cells.Select
 Selection.ClearContents
Cells(1, 1) = "Ax=b"
Cells(1, 2) = "chiziqli algebraik tenglamalar sistemasini o'ng progonka metodi
yordamida echish"
Cells(2, 1) = "Berilgan tenglamalar sistemasining matritsasi va ozod hadi"
For i = 0 To n - 1
    For j = 0 To n - 1
    With vsFlexArray1
        .Row = i
        .Col = j
        a1(i, j) = vsFlexArray1.Value
    End With
    Next j
    With vsFlexArray2
        .Row = i
        d(i) = vsFlexArray2.Value
    End With
Next i
'kengaytirilgan matritsani listda berish
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Cells(3, 1) = "A"
For i = 0 To n - 1
    For j = 0 To n - 1
    Cells(3 + i, 2 + j) = a1(i, j)
    Next j
Next i
Cells(3, n + 2) = "b"
For i = 0 To n - 1
  Cells(3 + i, n + 3) = d(i)
Next i

'Progonka metodini qo'llash
For i = 0 To n - 1
    B(i) = a1(i, i)
Next i
A(0) = 0
For i = 1 To n - 1
    A(i) = a1(i, i - 1)
Next i
For i = 0 To n - 2
    C(i) = a1(i, i + 1)
Next i
C(n - 1) = 0
'tog'ri yurish
ksi(n - 1) = -A(n - 1) / B(n - 1)
eta(n - 1) = d(n - 1) / B(n - 1)
For i = n - 2 To 0 Step -1
    dd(i) = C(i) * ksi(i + 1) + B(i)
    ksi(i) = -A(i) / dd(i)
    eta(i) = (d(i) - C(i) * eta(i + 1)) / dd(i)
Next i
'teskari yurish
x(0) = (d(0) - C(0) * eta(1)) / (B(0) + C(0) * ksi(1))
For i = 1 To n - 1
    x(i) = ksi(i) * x(i - 1) + eta(i)
Next i

For i = 0 To n - 1
    e(i) = 0
Next i
For i = 0 To n - 1
    For j = 0 To n - 1
        e(i) = e(i) + a1(i, j) * x(j)
    Next j
    e(i) = e(i) - d(i)
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Next i
For j = 0 To n - 1
    Cells(6 + 2 * n, 1 + j) = "e(" + Str(j + 1) + ")"
    Cells(7 + 2 * n, 1 + j) = e(j)
Next j
For j = 0 To n - 1
Cells(9 + 2 * n, 1 + j) = "x(" + Str(j + 1) + ")"
Cells(10 + 2 * n, 1 + j) = x(j)
Next j
maxe = e(0)
For i = 1 To n - 1
    If maxe < e(i) Then maxe = e(i)
Next i
e1 = maxe
Cells(12 + 2 * n, 1) = "e1="
Cells(12 + 2 * n, 2) = e1
s = 0
For i = 0 To n - 1
    s = s + e(i) ^ 2
Next i
e2 = Sqr(s)
Cells(13 + 2 * n, 1) = "e2="
Cells(13 + 2 * n, 2) = e2

End Sub

3-  ( )

Private Sub CommandButton7_Click()
Dim n, k, i, j As Integer
Dim a1(20, 20), A(20), B(20), C(20), d(20) As Double
Dim dd(20), AlFA(20), Betta(20), x(20), e(20) As Double
Dim dc(20), ksi(20), eta(20) As Double
n = Val(Progonka.TextBox1.Text)
k = Int(n / 2) + 1
Worksheets("Progonka").Activate
 Cells.Select
 Selection.ClearContents
Cells(1, 1) = "Ax=b"
Cells(1, 2) = "chiziqli algebraik tenglamalar sistemasini uchrasuvchi progonka
metodi yordamida echish"
Cells(2, 1) = "Berilgan tenglamalar sistemasining matritsasi va ozod hadi"
For i = 0 To n - 1
    For j = 0 To n - 1
    With vsFlexArray1
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        .Row = i
        .Col = j
        a1(i, j) = vsFlexArray1.Value
    End With
    Next j
    With vsFlexArray2
        .Row = i
        d(i) = vsFlexArray2.Value
    End With
Next i
'Berilganlarni listga yozish
Cells(3, 1) = "A"
For i = 0 To n - 1
    For j = 0 To n - 1
    Cells(3 + i, 2 + j) = a1(i, j)
    Next j
Next i
Cells(3, n + 2) = "d"
For i = 0 To n - 1
  Cells(3 + i, n + 3) = d(i)
Next i
'Progonka metodini qo'llash
For i = 0 To n - 1
    B(i) = a1(i, i)
Next i
A(0) = 0
For i = 1 To n - 1
    A(i) = a1(i, i - 1)
Next i
For i = 0 To n - 2
    C(i) = a1(i, i + 1)
Next i
C(n - 1) = 0

'tog'ri yurish
AlFA(0) = -C(0) / B(0)
Betta(0) = d(0) / B(0)
For i = 1 To k
    dd(i) = A(i) * AlFA(i - 1) + B(i)
    AlFA(i) = -C(i) / dd(i)
    Betta(i) = (d(i) - A(i) * Betta(i - 1)) / dd(i)
Next i

ksi(n - 1) = -A(n - 1) / B(n - 1)
eta(n - 1) = d(n - 1) / B(n - 1)
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For i = n - 2 To k0 Step -1
    dc(i) = C(i) * ksi(i + 1) + B(i)
    ksi(i) = -A(i) / dc(i)
    eta(i) = (d(i) - C(i) * eta(i + 1)) / dc(i)
Next i

'teskari yurish
x(k) = (AlFA(k) * eta(k + 1) * Betta(k)) / (1 - AlFA(k) * ksi(k + 1))
For i = k - 1 To 0 Step -1
    x(i) = AlFA(i) * x(i + 1) + Betta(i)
Next i

For i = k To n - 1
    x(i + 1) = ksi(i + 1) * x(i) + eta(i + 1)
Next i

For i = 0 To n - 1
    e(i) = 0
Next i
For i = 0 To n - 1
    For j = 0 To n - 1
        e(i) = e(i) + a1(i, j) * x(j)
    Next j
    e(i) = e(i) - d(i)
Next i
For j = 0 To n - 1
    Cells(6 + 2 * n, 1 + j) = "e(" + Str(j + 1) + ")"
    Cells(7 + 2 * n, 1 + j) = e(j)
Next j
For j = 0 To n - 1
Cells(9 + 2 * n, 1 + j) = "x(" + Str(j + 1) + ")"
Cells(10 + 2 * n, 1 + j) = x(j)
Next j
maxe = e(0)
For i = 1 To n - 1
    If maxe < e(i) Then maxe = e(i)
Next i
e1 = maxe
Cells(12 + 2 * n, 1) = "e1="
Cells(12 + 2 * n, 2) = e1
l = 0
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For i = 0 To n - 1
    l = l + e(i) ^ 2
Next i
e2 = Sqr(l)
Cells(13 + 2 * n, 1) = "e2="
Cells(13 + 2 * n, 2) = e2
Progonka.ListBox1.Clear
Progonka.ListBox2.Clear
For i = 0 To n - 1
 Progonka.ListBox1.AddItem "X(" + Str(i + 1) + ")=" + Str(x(i))
Next i
For i = 0 To n - 1
 Progonka.ListBox2.AddItem "e(" + Str(i + 1) + ")=" + Str(e(i))
Next i
Progonka.ListBox2.AddItem "e1=" + Str(e1)
Progonka.ListBox2.AddItem "e2=" + Str(e2)

End Sub

4-  ( )

Private Sub CommandButton3_Click()
If difteng1.TextBox1.Text = "" Then
         MsgBox ("Hato:f(x,t) funktsiya kirgizilmadi")
    Else
    If difteng1.TextBox2.Text = "" Then
         MsgBox ("Hato:  ning qiymati kirgizilmadi ")
    Else
    If difteng1.TextBox3.Text = "" Then
         MsgBox ("Hato:1-boshlang'ich shart kirgizilmadi ")
    Else
    If difteng1.TextBox4.Text = "" Then
         MsgBox ("Hato:2-boshlang'ich shart kirgizilmadi")
    Else
    If difteng1.TextBox5.Text = "" Then
          MsgBox ("Hato:1-chegaralik shart kirgizilmadi")
    Else
    If difteng1.TextBox6.Text = "" Then
          MsgBox ("Hato:1-chegaralik shart kirgizilmadi")
    Else
    If difteng1.TextBox7.Text = "" Then
          MsgBox ("Hato:  o'zgaruvchi bo'icha hx qadam kirgizilmadi")
    Else
    If difteng1.TextBox8.Text = "" Then
          MsgBox ("Hato:y o'zgaruvchi bo'icha hy qadam kirgizilmadi")
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    Else
Dim F(100, 100), Y(100, 100) As Double
Dim ux0(100), uxt0(100), ut1(100), ut2(100) As Double
Dim A(100, 100), B(100, 100), C(100, 100), F1(100, 100), AlFA(100, 100),
Betta(100, 100) As Double
sigma = 0.5
Worksheets("difteng1").Activate
Cells.Select
Selection.ClearContents
Range("A1").Select
Range("A1").Value = " orning tebranish tenglamasi uchun chegaralik masala"
FTB = difteng1.TextBox1.Text
ttb = difteng1.TextBox2.Text
ux0tb = difteng1.TextBox3.Text
uxt0tb = difteng1.TextBox4.Text
ut1tb = difteng1.TextBox5.Text
ut2tb = difteng1.TextBox6.Text
hx = difteng1.TextBox7.Text
ht = difteng1.TextBox8.Text
N1 = Int(1 / hx)
N2 = Int(ttb / ht)
Cells(4, 6).FormulaR1C1 = "f(x,t)=" + FTB
Cells(5, 6).FormulaR1C1 = "u(x,0)=" + ux0tb
Cells(6, 6).FormulaR1C1 = "u'(x,0)=" + uxt0tb
Cells(7, 6).FormulaR1C1 = "u(0,t)=" + ut1tb
Cells(8, 6).FormulaR1C1 = "u(1,t)=" + ut2tb
Cells(9, 6).FormulaR1C1 = "T=" + ttb
Columns("B:B").Select
    ActiveWorkbook.Names.Add Name:="x", RefersToR1C1:="=difteng1!C2"
    Rows("12:12").Select
    ActiveWorkbook.Names.Add Name:="t", RefersToR1C1:="=difteng1!R12"
Range("A10").Select
Range("A10").Value = "u(x,t)funktsiya qiymatlari:"
Cells(11, 2) = "j"
Cells(12, 1) = "i"
Cells(12, 2) = "xi     \  tj"
For j = 0 To N2
    Cells(11, 3 + j) = j
    Cells(12, 3 + j) = j * ht
Next j
For i = 0 To N1
    Cells(13 + i, 1) = i
    Cells(13 + i, 2) = i * hx
Next i
'f(x,t)
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For i = 0 To N1
    For j = 0 To N2
        Cells(13 + i, 3 + j).Select
        ActiveCell.FormulaR1C1 = "=" + FTB
        F(i, j) = Cells(13 + i, 3 + j)
    Next j
Next i
'
For i = 0 To N1
    Cells(13 + i, 3).Select
    ActiveCell.FormulaR1C1 = "=" + ux0tb
    Cells(13 + i, 4).Select
    ActiveCell.FormulaR1C1 = "=" + uxt0tb
    ux0(i) = Cells(13 + i, 3)
    Y(i, 0) = Cells(13 + i, 3)
    uxt0(i) = Cells(13 + i, 4)
Next i
'
For j = 1 To N2
    Cells(13, 3 + j).Select
    ActiveCell.FormulaR1C1 = "=" + ut1tb
    Cells(N1 + 13, 3 + j).Select
    ActiveCell.FormulaR1C1 = "=" + ut2tb
    ut1(j) = Cells(13, 3 + j)
    Y(0, j) = Cells(13, 3 + j)
    ut2(j) = Cells(13 + N1, 3 + j)
    Y(N1, j) = Cells(13 + N1, 3 + j)
Next j
For i = 1 To N1 - 1
    Y(i, 1) = ux0(i) + ht * uxt0(i) + 0.5 * ht * ht * ((ux0(i + 1) - 2 * ux0(i) + ux0(i -
1)) / (hx * hx) + F(i, 0))
    Cells(13 + i, 4) = Y(i, 1)
Next i
g = ht / hx
For j = 1 To N2 - 1
    AlFA(1, j) = 0
    Betta(1, j) = ut1(j)
Next j
For j = 1 To N2 - 1
    For i = 1 To N1 - 1
    A(i, j + 1) = sigma * g ^ 2
    B(i, j + 1) = sigma * g ^ 2
    C(i, j + 1) = 1 + 2 * sigma * g ^ 2
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    F1(i, j + 1) = 2 * Y(i, j) - Y(i - 1, j) + ht * (1 - 2 * sigma) * (Y(i + 1, j) - 2 * Y(i,
j) + Y(i - 1, j)) / (hx * hx) + sigma * (ht * ht) * (Y(i + 1, j - 1) - 2 * Y(i, j - 1) + Y(i
- 1, j - 1)) / (hx * hx) + ht * ht * F(i, j)
    AlFA(i + 1, j + 1) = B(i, j + 1) / (C(i, j + 1) - A(i, j + 1) * AlFA(i, j + 1))
    Betta(i + 1, j + 1) = (A(i, j + 1) * Betta(i, j + 1) + F1(i, j + 1)) / (C(i, j + 1) -
A(i, j + 1) * AlFA(i, j + 1))
    Next i
    For i = N1 - 1 To 1 Step -1
    Y(i, j + 1) = AlFA(i + 1, j + 1) * Y(i + 1, j + 1) + Betta(i + 1, j + 1)
    Next i
Next j
For i = 1 To N1 - 1
    For j = 1 To N2
        Cells(13 + i, 3 + j) = Y(i, j)
    Next j
Next i
difteng1.Hide
    End If
    End If
    End If
    End If
    End If
    End If
    End If
    End If
    Worksheets("difteng1").Activate
End Sub


