3 Losungen |inearer d ei chungssystene

Losungen linearer Gleichungssysteme

Losungen linearer Gleichungssysteme

Beispiel: Temperaturverteilung
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Abb. 3-1 Gitternetz

Di e Tenperaturverteilung innerhalb eines Kanals
mt rechteckigem Querschnitt wrd durch die
Lapl ace-d ei chung beschri eben. An der Rohrwand
wer den unterschi edliche Tenperaturen genessen.
Es sollen die Tenperaturen an den angegebenen
Punkten bestimt werden unter der Annahne, dass
ein innen |iegender Punkt den Mttelwert aller
benachbarten Punkte hat.

Das vorhandene Programm soll als Erganzung ei ne
Pr ozedur er hal ten, m t deren Hilfe die
Randt enper at uren ver andern werden kénnen.

Dazu niissen wir die Randwerte als Variable in
di e d ei chungen ei ngehen | assen.
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Jeder Punkt geht zu einem Viertel in die

@ eichungen ein und da wir nicht unstandlich
mt Briuchen arbeiten wollen, multiplizieren wr
auch hier die deichungen mt 4 und so ergeben
sich di e nachfol genden d ei chungen.

X1:4x1-X2-X6 =T1o +Tog
X2:-X1+4x2-X3-X7=Ty3
X3:-X244x3-%x4-Xx8=Ty4

X4 - X34 4x4 - X5- X9=Ty5

X5:- X4+ 4x5-x10=Tig + Ty
X6: - X1+ 4X6-X7-X11=Ty;

X7 :-X2-X6+4x7-x8-x12=0
X8:-x3- X7+ 4x8-x9-x13=0 (31.2)
X9:-%x4-x8+4x9-x10-x14=0
x10:-x5-x9+4x10- x15=Ty;
X11:-X6+4x11-x12=Ty; + Tep
X12:-X7-x11+4x12- x13="Ts3
X13:-x8-x12+ 4x13-x14=Tg,
X14:-x9-x13+ 4x14- X15="Tsg
X15:-x10- X14+ 4X15=Ty7 + Tgg

Gehen wir davon aus, dass die Randwerte zuvor
in das untere Schema manuel | ei ngegeben werden,
dann &ndert sich die Prozedur Wrte und die
Pr ozedur Auswert ung w e in Code 3-1
dargestellt. Ein Fornblatt sorgt dann fir eine
neue Ei ngabe. Die Anzahl der Zeilen kann beim
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Lesen nicht mehr bestimmt werden und wird nit
15 vor gegeben.

Code 3-1 Bestimmung der Temperaturverteilung nach der Gaul3-Elimination / geénderte Version
Option Explicit

Private Sub Fornbl att
Di m Shp As Shape

' Tabel | e | 6schen
Wor ksheet s(" Tenperat urvertei l ung"). Activate
Wor ksheet s(" Tenperaturverteilung").Cells. d ear
For Each Shp In Shapes
Shp. Del ete
Next
End Sub

' Gauss-Eli m nation
Private Sub Werte(n, A x)
Dmi, j As Integer

Range("Al: P15"). ColumWdth = 5
Range(" A20: (24") . Sel ect
Sel ecti on. Nunber Format = "0. 00"

For i =1 To n
For j =1 Ton+ 1
Cells(i, j) =0

If i =) Then Cells(i, j) =4
Next |

Next
Cells(l, 2) =-1: Cells(1, 6) = -1
Cells(2, 1) = -1: Cells(2, 3) = -1
Cells(2, 7) =-1
Cells(3, 2) =-1: Cells(3, 4 =-1
Cells(3, 8 =-1
Cells(4, 3) =-1: Cells(4, 5 =-1
Cells(4, 9) = -1
Cells(5 4) =-1:. Cells(5, 10) = -1
Cells(6, 1) = -1: Cells(6, 7) = -1
Cells(6, 11) = -1
Cells(7, 2) =-1: Cells(7, 6) = -1
Cells(7, 8 =-1: Cells(7, 12) = -1
Cells(8, 3) =-1:. Cells(8, 7) = -1
Cells(8, 9) =-1: Cells(8, 13) = -1
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Cel1s(9, 4) = -1: Cells(9, 8) = -1
Cel1s(9, 10) = -1: Cells(9, 14) = -1
Cel1s(10, 5) = -1: Cells(10, 9) = -1
Cel 1s(10, 15) = -1

Cel1s(11, 6) = -1: Cells(1l, 12) = -1
Cells(12, 7) = -1: Cells(12, 11) = -1
Cel1s(12, 13) = -1

Cel1s(13, 8) = -1: Cells(13, 12) = -1

Cel | s( 13,
Cel1s(14, 9) = -1: Cells(14, 13) = -1
Cel 1s(14, 15) = -1

Cel 1s(15, 10) = -1: Cells(15, 14) = -1

'_\
o
p—
I
1
'_\

Cel1s(1, 16) = Cells(20, 2) + Cells(21, 1)
Cel1s(2, 16) = Cells(20, 3)

Cel1s(3, 16) = Cells(20, 4)

Cel1's(4, 16) = Cells(20, 5)

Cel 1's(5, 16) = Cells(20, 6) + Cells(21,7)
Cel 1s(6, 16) = Cells(22, 1)

Cel1s(7, 16) = 0

Cel1s(8, 16) = 0

Cel1s(9, 16) = 0

Cel 1's(10, 16) = Cells(22, 7)

Cel 1s(11, 16) = Cells(23, 1) + Cells(24 ,2)
Cel 1s(12, 16) = Cells(24, 3)

Cel 1s(13, 16) = Cells(24, 4)

Cel 1's(14, 16) = Cells(24, 5)

Cel | s(15, 16)
End Sub

Cel I's(23, 7) + Cells(24,6)

Private Sub Werte_ Lesen(n, A Xx)
Dmi, j As Integer

' Besti mmung bel egter Zeilen
"und Definition der notwendi gen Datenfel der
Cel | s(Rows. Count, 1).End(xl Up). Sel ect

n = 15
ReDim A(n, n + 1), x(n) As Double
For i =1 To n

For j =1 Ton+ 1
A(i, j) = Cells(i, j)
Next |
Next i
End Sub

Private Sub Subtrahiere_Qd eichung(A n, i, j)
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Dimk As |nteger
Dimc As Double

c = A(j, i) I Ali, i)
For k=i +1 Ton+1
A(j, k) = A(j, k) - ¢ * A(i, k)
Next k
End Sub

Private Function Summe(A, X, n, i)
Dims As Double
Dimk As |nteger

s = A(i, n+ 1)
For Kk =i + 1 To n

s =s - A(i, k) * x(k)
Next k
Summe = s

End Functi on

Sub Auswert ung()
ReDim A(1, 1), x(1) As Double
Dmn, i, j, k As Integer

n =15

ReDim A(n, n + 1), x(n) As Double
Call Werte(n, A Xx)

Call Werte_Lesen(n, A X)

For i =1 Ton- 1

For j =i +1 To n

Call Subtrahiere_d eichung(A n, i, j)

Next |
Next i
For i = n To 1 Step -1

x(i) = Sume(A, x, n, i) [ A(i, 1)

j =1Int((i - 1)/ 5 +1

k=i -( -1 *5

Cells(j + 20, k + 1) = x(i)

Cells(i, n+ 3) = x(i)
Next i
Cells(20, 1) = (Cells(20, 2) + Cells(21, 1))/2
Cells(20, 7) = (Cells(20, 6) + Cells(21, 7))/2
Cells(24, 1) = (Cells(23, 1) + Cells(24, 2))/2
Cells(24, 7) = (Cells(23, 7) + Cells(24, 6))/2
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Range(" A20: (24") . Sel ect
Charts. Add
ActiveChart. Chart Type = x|l Surface
ActiveChart. Set SourceData _
Sour ce: =Sheet s(" Tenperaturverteil ung"). Range( _
"A20: Q4"), Pl ot By: =x| Rows
ActiveChart.Locati on Were: =xl Locati onAs(bj ect, Nanme:= _
"Tenperaturverteil ung”
Wth ActiveChart
.HasTitle = True
.ChartTitle. Characters. Text = "Tenperaturverteil ung"
. Axes(xl Category).HasTitl e = Fal se
. Axes(xl Series).HasTitle = Fal se
. Axes(xl Val ue) . HasTitl e = Fal se
End Wth
ActiveChart. Corners. Sel ect
Wth ActiveChart
.Elevation = 25
.Rotation = 211
End Wth
End Sub

Das Ergebnis mt gednderten Randwerten sehen
Si e in der nachfol genden Abbil dung 3-3.
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Abb. 3-3 Temperaturfeld der Testdaten

Die Eingabe der Daten konnte auch dber ein
Formbl att durchgef dhrt werden.
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