Option Explicit

'Prozedur zur Erstellung eines Fornblatts
Sub Brinell _Fornmblatt()

' Tabel | e | 8schen
Wor ksheet s("Brinell™").Activate
Wor ksheets("Brinell ™). Cells. d ear

' Tabel | e beschriften

Range("Al"). Val ue "Kugel r adi us”

Range(" A2"). Val ue = "Abdruckr adi us"
Range("A3").Value = "Eindringtiefe"
Range("Cl1"). Val ue = "mmi
Range("C2"). Val ue = "mmi
Range("C3"). Val ue = "mmi
Range("Al"). Col umWdth = 20
Range("B1"). Col umWdth = 10
Range("Cl1"). Col umWdth = 5

Col umms("B") . Sel ect
Sel ecti on. Number Format = " 0. 000"
Range("B1"). Sel ect

End Sub

' Prozedur zur Berechnung der Eindringtiefe
Sub Brinell _Auswertung()
Dimr, x, h As Double

' Ei ngabewerte | esen
r = Cells(l, 2)
X = Cells(2, 2)
' Ber echnung
h=r - Sgr(r *r - x * x)
' Ausgabe
Cells(3, 2) =h
Range("B1"). Sel ect
End Sub

2-1.txt
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2-2.txt
Option Explicit

Sub For mul ar ()
Wor ksheet s( " Kubi sche d ei chung").Cells. d ear

Cel I's(3, 1)

= "d eichung: "

Cells(3, 2) ="x" & ChrW179) & " + "
Range("C3").Interior.Col orlndex = 15
Cells(3, 4) ="x" & ChrW178) & " + "
Range("E3").Interior.Col orlndex = 15
Cells(3, 6) ="x" &" +"
Range("G3").Interior.Col orlndex = 15
Cells(3, 8 ="="
Cells(3, 9) ="0"
Cells(3, 3).Activate
Cells(5, 1) = "D="
Cells(6, 1) = "x1="
Cells(7, 1) = "x2="
Cells(8, 1) = "x3="
Range("B5: C5"). MergeCel |l s = True
Range("B6: C6"). MergeCel |l s = True
Range("B7: C7"). MergeCell s = True
Range("B8: C8"). MergeCell s = True

End Sub

Private Sub Worksheet _Change(ByVal
If Target.Row = 3 Then
Sel ect Case Target. Col um
Case 3
Cells(3, 5).Activate
Case 5
Cells(3, 7).Activate
Case 7
Cal | Auswertung
Cells(3, 3).Activate
End Sel ect
End If
End Sub

Target As Range)

Sub Auswertung()
Dma, b, ¢, D p, q,
Dmyl, y2, y3, y2i,

rl
y3i,

w, z As Doubl e
x3 As Doubl e

s, u,
x1,

Vl
X2,

Cel I's(3,
Cel I's(3,
Cel I's(3,

OTo®

b-(a*a / 3
(2*a*a*a l/ 27 - (a* b))/ 3+c
(g/ 2) 2+ (p/ 3) "3

I s(5, D

QUQ'O

—h

3) A 3)
r

I nmA

-
~ N~~~

+ 2 * Atn(1)

8 * Atn(1l) / 3)
16 * Atn(1l) / 3)

SN TS
WWWkr FkFLO

3
3 +
3 +

1 T 1 I 1 O 1

Cel I (8,
El self D = 0 Then
*(-q/ 2) " (11 3
-q/ 2) ~ (11 3
2

X3

al 3
al 3
al 3
Cells(6, 2) = x

1
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2-2.txt
Cells(7, 2)
CelI's(8, 2)
Cells(7, 4)
Cel I's(8, 4)
Cells(7, 5)
Cel I's(8, 5)
El se
S Sqr (D)
z -q/ 2 +s
If z >> 0 Then
u=1z"(11/ 3
El se
u=-(-z) (17 3
End If
z=-q/ 2 - s
If z >> 0 Then
v=2z"(1/ 3

X2
X3

El se
v =-(-z) »(1/ 3)
End If
yl =u + v
y2 = -(u +v) / 2

y2i =Sgr(3) * (u- v) [/ 2
y3 =-(u+v) / 2

y3i =-Sqr(3) * (u - v) [/ 2
x1 =y1l- a/ 3
X2 =y2 - al 3
x3 =y3- a/ 3
Cells(6, 2) =x1
Cells(7, 2) =x2
Cells(8, 2) = x3
Cells(7, 4) ="+
Cells(8, 4) ="+
Cells(7, 5) = y2i
Cells(8, 5) = y3i
End If
End Sub
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Option Explicit

'Prozedur zur Erstellung eines Fornblatts

Private Sub M ni num Fornbl att ()

' Tabel | e | 8schen
Wor ksheet s(" M ni nunt') . Acti vate
Wor ksheet s("M ni nunt') . Cel | s. d ear

' Tabel | e beschriften

2- 3. txt

Range("Al"). Val ue = "Vol unen V =
Range("A2").Value = "Startwert d1 ="
Range("A3").Value = "Startwert d2 ="
Range("A4"). Val ue = "Abschal t grenze"
Range("Cl1").Value = "cm' + ChrW179)
Range("C2"). Val ue = "mmi
Range("C3"). Val ue = "mmi
Range("E1"). Value = "Oberfl dche [cn2]"
Range("F1").Value = "O (d)"
Range("Gl").Value = "O ' (d)]"
Range("B6").Value = "d [cm"
Range("Al"). Col umWdth = 15
Range("B1"). Col umWdth = 10
Range("Cl"). Col umWdth = 5
Range("D1"). Col umWdth = 1
Range("E1"). Col umWdth = 15
Range("F1"). Col umwWdth = 15
Range(" GL"). Col umWdth = 15
Col umms("B") . Sel ect
Sel ecti on. Nunber Format = " 0. 000"
Range("B1"). Sel ect

End Sub

Private Sub M ni num Test dat en()
Cells(l, 2) =50
Cells(2, 2) =10
Cells(3, 2) =100
Cells(4, 2) =0.01

End Sub

Private Function o(V, d) 'Cberfléache in cnmt3

Dimr As Doubl e

Di m pi As Doubl e

pi =4 * Atn(1l) ' Konst ante pi
r =d/ 2 "Radius in cm
G =2*pi *r *r +2*V/|r

End Functi on

Private Function 1(V, d)
Di mr As Doubl e

1. Ableitung der Qoerfl ache

m pi  As Doubl e
p| =4* Atn(1) ' Konst ante pi
r =d/ 2 "Radius in cm
(]ol-4*pi *r - 2*V /[ (r *r)
End Functio

Private Function 2(V, d)
Di mr As Doubl e

p| As Doubl e

=4 * Atn(1)
r d / 2
002 =4

End Functl

'2. Ableitung der oerfl ache

' Konst ante pi
"Radius in cm

pi+4*V/(r*r*r)

Private Sub M ni mum Auswert un
Dmd, di, d2, V, e As
Dimi As Integer

9(

)
Doubl e

' Ei ngabewerte | esen

V = Cells(1, 2) "Vol umen in cnmt3

dl = Cells(2, 2) / 10 "Startwert 1 in cm
d2 = Cells(3, 2) / 10 "Startwert 2 in cm
e = Cells(4, 2) " Abschal tkriterium

" St art dber pr 0f ung
If Gbl(V, dl) > 0 Then
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If Ol(V, d2) <= 0 Then
"Startwerte korrekt

El se

MsgBox "Startwerte fal sch!™,

vbl nformati on & vbOKOnly

Exit Sub

End | f
El se

If Gbl(V, d2) > 0 Then
d =dl: dl1 =d2: d2 =d

El se

MsgBox "Startwerte fal sch!™,

vbl nformati on & vbOKOnly

Exit Sub

End | f
End | f

' Ber echnung

Cel I's(2, 5)
Cel Is(2, 6)
CelIs(2, 7)
Cel Is(3, 5)
Cel Is(3, 6)
Cel Is(3, 7)

i =6
Do

d =d1l -

di =d

El se

d2 = d

End | f

i =i +1

Cel I s(i
Cel I s(i
Cel I s(i
Cel I s(i

(v, di)
o1(V, di1)
2(V, di)
d(V, d2)
o1(V, d2)
m2(V, d2)

1(V, d1) * (d2 - d1) _
/ (Cbl(V, d2) - Obi(V, dl))
If 1(V, d) > 0 Then

d
(V, d)
1(V, d)
®2(V, d)

" Abbruchkriterium
Loop While Abs(Obl(V, d)) > e

End Sub

2- 3. txt
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Option Explicit

'Prozedur zur Erstellung eines Fornblatts
Private Sub Maxi num Fornbl att ()

' Tabel | e | 6schen
Wor ksheet s( " Maxi nunt') . Acti vate
Wor ksheet s( " Maxi nunt') . Cel | s.  ear

' Tabel | e beschriften
Range("Al"). Val ue

"Kant enl &nge a =

Range("A2").Value = "Startwert x ="
Range("A3"). Val ue = "Abschal t grenze"
Range("Cl1"). Value = "cni
Range("C2"). Val ue = "cni
Range("E1"). Val ue = "Vol unen [cnt3]"
Range("F1").Value = "V (x)"
Range("Gl").Value = "V ' (x)]"
Range("B6").Value = "x [cm"
Range("Al"). Col umWdth = 15
Range("B1"). Col umWdth = 10
Range("Cl"). Col umWdth = 5
Range("D1"). Col umWdth = 1
Range("E1"). Col umWdth = 15
Range("F1"). Col umwWdth = 15

Range(" GL"). Col umWdth = 15

Col umms("B") . Sel ect
Sel ecti on. Nunber Format = "0. 000"
Range("B1"). Sel ect

End Sub
Private Sub Maxi num Test dat en()
Cells(l, 2) =50
Cells(2, 2) =2
Cells(3, 2) =0.01
End Sub
Private Function Vol (a, x) "Vol umen in cnmt3

Vol =x * (a- 2* x) "2
End Functi on

Private Function Vol(a, Xx) "1. Ableitung des Vol unens
Vol =12 * x * x - 8 * a* x +a?* a
End Function

Private Function Vo2(a, Xx) '2. Abl eitung des Vol unens
Vo2 =24 * x - 8 * a
End Function

Private Sub Maxi num Auswertung()
Dima, x, e As Double
Dimi As Integer

' Ei ngabewerte | esen

a = Cells(1, 2) ' Kantenl &nge in cm
X = Cells(2, 2) "Startwert in cm
e = Cells(3, 2) " Abschal tkriterium

' Ber echnung

Cells(2, 5) = Vol (a, x)
Cells(2, 6) = Vol(a, x)
Cells(2, 7) = Vo2(a, x)
i =6
Do
X =X - Vol(a, x) / Vo2(a, Xx)
i =i +1
Cells(i, 2) =x
Cells(i, 5) = Vol (a, x)
Cells(i, 6) = Vol(a, Xx)
Cells(i, 7) = Vo2(a, Xx)

" Abbruchkriterium
Loop Wiile Abs(Vol(a, x)) > e
End Sub
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Option Explicit

' Gauss-Eli m nation

Private Sub Werte(n,
Di m Shp As Shape
Dmi, j As Integer

A X)

' Tabel | e | 6schen

3-1.txt

Wor ksheet s(" Tenper at urvertei l ung"). Activate
Wor ksheet s(" Tenperaturverteilung"). Cells. d ear

For Each Shp In Shapes
Shp. Del ete

Next

‘Werte
Range(" Al: P15") . Col umW dt h
Range(" A20: (24") . Sel ect
Sel ecti on. Nunber For nat

1
0
Cel I's(i,

Cel I's(1,
Cel I's(2,

6)
3)

Cel I's(3,

Cel I s(4,

5

"0. 00"

i)

Cel I s(5,
Cel I s(6,

Cel I's(7,
Cel I's(7,
Cel I's(8,
Cel I's(8,

Cel I s( 15,

Cel | s(1,
Cel | s(2,
Cel | s(3,
Cel | s(4,
Cel | s(5,
Cel | s(6,
Cel | s(7,
Cel | s(8,
Cel | s(9,
Cel I s( 10,
Cel I s(11,
Cel I s(12,
Cel | s(13,
Cel | s( 14,
Cel | s(15,
End Sub

1
R RRRR I RRRRRERRRERE

1
TR R R R R

1 1 1

Cel I's(9,
Cel I's(9, 14)
Cel 1's(10, 9)

Cel I s(11,
Cel I s(12,

12)
11)
Cel 1s(13, 12)

Cel | s(14, 13)

Private Sub
Dmi, j

Werte_Lesen(n
As | nt eger

A X)

'Besti mmung bel egter Zeilen
‘und Definition der
Cel I s( Rows. Count
n = ActiveCel|.Row
ReDim A(n, n + 1),

Cel 1 s(15, 14)

x(n) As Doubl e

not wendi gen Dat enf el der
1) . End( xI Up) . Sel ect
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on
For j =1 To n
A(i, j) = Ce
Next |
Next i
End Sub

Private Sub Subtrahiere_d ei chung(A, n, i, j)
Dimk As |nteger
Dimc As Double
c = A(j, 1)/ A, 1)
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 Auswertung()
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
Cal | Subtrahiere_d eichung(A n, i, j)

Next |

Next i

For i = n To 1 Step -1
x(i) = Sunme(A, x, n, i) [ A(i, i)
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

CelI's(20, 1) = 12

CelI's(20, 2) = 12

CelI's(20, 3) = 18

CelIs(20, 4) = 24

Cel Is(20, 5) = 36

Cel Is(20, 6) = 42

CelI's(20, 7) = 42

Cells(21, 7) = 42

Cells(22, 7) = 30

Cells(23, 7) = 16

Cells(24, 7) = 16

Cells(24, 6) = 16

Cells(24, 5) = 24

CelI's(24, 4) = 32

Cells(24, 3) = 24

Cells(24, 2) = 16

Cell's(24, 1) = 17

Cells(23, 1) = 18

Cells(22, 1) = 22

Cells(21, 1) = 12

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, Nane:= _
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"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
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3-2.txt
Option Explicit

Private Sub Testdaten()
Dmi, j As Integer

' Tabel | e | 8schen
Wor ksheet s(" Si npl ex") . Activate
Wor ksheet s(" Si mpl ex") . Cel | s. d ear

‘Werte
Range(" Al: C3"). Col umWdth = 10
Range(" Al: B1"). Sel ect
Sel ecti on. Nunber For mat = "#0"
Range(" A3: C5") . Sel ect
Sel ecti on. Number Format = " 0. 000"

Cel I's(1, 1)
Cel Is(1, 2)

1
NN

Cells(3, 1)
Cells(3, 2)
Cells(3, 3)
Cells(4, 1)
Cells(4, 2)
Cells(4, 3)
Cells(5, 1)
Cel l s(5, 2)
Cel I s(5, 3)
End Sub

'PARANEPR~O
o

GTWwWN

o

Private Sub Auswertung()
Dmm n, i, j, k, pz, ps, min, z As |Integer
Dimd As Double
ReDim A(1, 1), B(1, 1) As Double

m= Cells(1, 1)
n Cells(1, 2)
ReDmA(m+ 1, n+ 1), B(m+ 1, n + 1)

w R

'Daten | esen
For i =1 Tom+ 1
For j =1 Ton+ 1
A(i, j) =Cells(i +2,j)
Next |
Next i

' Mar ken setzen
z =0
For i =1 To n
z =z +1
Cells(m+ 5, i) =2z
Next i
For i =1 To m
z =z +1
Cells(i +2, n+3) =2z
Next i
" Auswer t ungsschl ei fe
Do
'Bestime PivotSpalte mt grofitem negativen Wert
in der untersten Zeile

ps = 0
For i =1 Ton
If ps =0 O A(m+ 1, i) < mn Then
ps =i
mn=Am+ 1, i)
End If
Next i

Besti mre PivotZeile durch Division der Werte
der letzten Spalte durch El enente in der PivotSpalte,
'vorausgeset zt dieser Wert ist >0
pz =0
For i =1 Tom
If A(i, ps) > 0 Then
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d = A(i, n+ 1) / Ali, ps)
If pz =0 O d < mn Then
mn =d
pz =i
End If
End If
Next

" Unf or nung
For i =1 Tom+ 1
For j =1 Ton+ 1
If Not i pz And _
Not j ps Then

A(pz, j) I Alpz, ps)
End | f
Next |
Next
For i =1 Ton + 1
If Not i = ps Then
B(pz, i) = Alpz, i) / A(pz, ps)
End | f
Next
For i =1 Tom+ 1
If Not i = pz Then
B(i, ps) =-A(i, ps) / A(pz, ps)
End | f
Next
B(pz, ps) =1/ A(pz, ps)

' Neue Tabel | e ei ntragen

For i =1 Tom+ 1
For j =1 Ton+ 1
ACi, ) =83, j)y
Cells(i +2, j) =B(i, j)
Next |
Next

' Mar ken vertauschen
z =Cells(pz + 2, n+ 3)
Cells(pz + 2, n +3) =Cells(m+ 5, ps)
Cells(m+ 5, ps) =z

' Schl ei f enbedi ngung
0

k =
For i =1 Ton + 1

If Alm+ 1, i) <0 Then k =1
Next

Loop Wile k =1
End Sub

3-2.txt

B(i, j) = Ali, j) - A(i, ps) * _
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4-1. txt
Option Explicit

Sub Newt on_Leer ()

Call Verlauf Entfernen

Thi s\Wor kbook. Wr ksheet s(" Newt on") . Cel | s. Cl ear
End Sub

Sub Newt on_Test dat en()
Cal |l Newton_Leer

Cells(l, 1) =0: Cells(1, 2) =30
Cells(2, 1) = 10: Cells(2, 2) = 18
Cells(3, 1) = 20: Cells(3, 2) = 11.5
Cells(4, 1) = 30: Cells(4, 2) =10
Cells(5, 1) = 35: Cells(5, 2) = 10.5
Cells(6, 1) = 40: Cells(6, 2) = 12.5
Cells(7, 1) = 50: Cells(7, 2) =20
End Sub

Private Sub Werte_Lesen(n, A)
Dmi, j As Integer
'Besti mmung bel egter Zeilen
‘und Definition der notwendi gen Dat enf el der
Cel | s(Rows. Count, 1).End(xl Up). Sel ect
n = ActiveCel|.Row
ReDi m A(n, n) As Doubl e
For i =1 Ton
For j =1 To 2
A(i, j) = Cells(i, j)
Next |
Next i
End Sub

Private Sub Steigungen(n, A)
Dmi, j As Integer

For j =3 Ton + 1

For i =1 Ton-j + 2
Cells(i, j) =(Cells(i +1, j - 1) - _
Cells(i, j - 1))/ _
(Cells(i +j -2, 1) - Cells(i, 1))
Next i
Next |
Exit Sub
End Sub

Private Sub Verlauf(n, A
Dmv, b, x, y, z As Doubl e
Dmi, j, k, p As Integer

0
Cells(l, 1)
Cells(n, 1)
X =v To b Step 1
y = Cells(l, 2)
For j =3 Ton + 1
z = Cells(1, j)
For k =1 Toj - 2
z * (x - Cells(k, 1))

Mo <T
o
SO

" nwo
—~~
S5 35 +
+ + P
NN
+ +
oo
'_\
N
"o
x

Next X
End Sub

Sub Auswertung()
ReDim A(1, 1) As Double
Dimn As |nteger

Call Werte_Lesen(n, A)
Call Steigungen(n, A
Call Verlauf(n, A

End Sub
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Sub Ver | auf _Zei gen()
Range(" A10: B60") . Sel ect
Charts. Add
ActiveChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s
Acti veChart . Set Sour ceDat a Sour ce: =Sheet s(" Newt on") . Range("A10: B60"), PlotBy _
: =x| Col umms
ActiveChart.Locati on Were: =xl Locati onAsCbj ect, Nane: ="New on"
Wth ActiveChart
.HasTitle = True
.ChartTitle. Characters. Text = "Seilverl auf"”
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, xlIPrimary).AxisTitle.Characters. Text = "Wite [mM"
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes(xl Val ue, xlIPrimary).AxisTitle.Characters. Text = "Hohe [n]"
End Wth
Acti veChart . Legend. Sel ect
Sel ection. Del ete
End Sub

Sub Ver !l auf _Entfernen()
Di m Shp As Shape
For Each Shp In Worksheet s("Newt on") . Shapes
Shp. Del et e
Next
End Sub
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Option Explicit

Sub Newt on_Leer ()

Call Verlauf Entfernen

Thi s\Wor kbook. Wr ksheet s(" Newt on") . Cel | s. Cl ear
End Sub

Sub Newt on_Test dat en()
Cal |l Newton_Leer

Cells(l, 1) =0: Cells(1, 2) =30
Cells(2, 1) = 10: Cells(2, 2) = 18
Cells(3, 1) = 20: Cells(3, 2) = 11.5
Cells(4, 1) = 30: Cells(4, 2) =10
Cells(5, 1) = 35: Cells(5, 2) = 10.5
Cells(6, 1) = 40: Cells(6, 2) = 12.5
Cells(7, 1) = 50: Cells(7, 2) =20
End Sub

Private Sub Werte_Lesen(n, A)
Dmi, j As Integer
'Besti mmung bel egter Zeilen
‘und Definition der notwendi gen Dat enf el der
Cel | s(Rows. Count, 1).End(xl Up). Sel ect
n = ActiveCel|.Row
ReDi m A(n, n) As Doubl e
For i =1 Ton
For j =1 To 2
A(i, j) = Cells(i, j)
Next |
Next i
End Sub

Private Sub Steigungen(n, A)
Dmi, j As Integer

For j =3 Ton + 1
For i =1 Ton-j + 2
Cells(i, j) =(Cells(i +1, j - 1) - _
Cells(i, j - 1)) / (Cells(i +j - 2, 1) -
Cells(i, 1))
Next i
Next |
Exit Sub
End Sub

Private Sub Verlauf(n, A
Dmv, b, x, y, z As Doubl e
Dmi, j, k, p As Integer

0
Cells(l, 1)
Cells(n, 1)
X =v To b Step 1
y = Cells(l, 2)
For j =3 Ton + 1
z = Cells(1, j)
For k =1 Toj - 2
z * (x - Cells(k, 1))

o
=

" nwo
—~~
S5 35 +
+ + P
NN
+ +
oo
'_\
N
"o
x

Next X
End Sub

Sub Auswertung()
ReDim A(1, 1) As Double
Dimn As |nteger

Call Werte_Lesen(n, A)
Call Steigungen(n, A
Call Verlauf(n, A

End Sub
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Sub Ver | auf _Zei gen()
Range(" A10: B60") . Sel ect
Charts. Add
Acti veChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s
ActiveChart. Set SourceData Source: = _
Sheet s(" Newt on") . Range(" A10: B60"), PlotBy:= _
x| Col ums
ActiveChart. Location _
VWer e: =x| Locat i onAsObj ect, Nane: =" Newt on"
Wth ActiveChart
.HasTitle = True
.ChartTitle.Characters. Text = "Seilverlauf"
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, _
xI Primary). Axi sTitle. Characters. Text = "Wite [m"
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes( x| Val ue, _
xI Primary). Axi sTitl e. Characters. Text = "Hohe [n]"
End Wth
Acti veChart . Legend. Sel ect
Sel ection. Del ete
End Sub
Sub Verl auf _Entfernen()
Di m Shp As Shape
For Each Shp In Worksheet s("Newt on") . Shapes
Shp. Del et e
Next
End Sub
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Option Explicit

Sub Li nAppro_Leer ()
Thi sWor kbook. Wr ksheets
("Li neare Approximation").Cells.d ear
End Sub

Sub Li nAppro_Test dat en()
Cal | L|nAppro Leer

Cells(l, 1) = 20: Cells(1, 2) = 20
Cells(2, 1) = 30: Cells(2, 2) =55
Cells(3, 1) = 40: Cells(3, 2) =70
Cells(4, 1) = 50: Cells(4, 2) =75
Cells(5, 1) = 65: Cells(5, 2) = 82
Cells(6, 1) = 70: Cells(6, 2) = 86
Cells(7, 1) = 80: Cells(7, 2) = 89
Cells(8, 1) = 90: Cells(8, 2) =90
Cells(9, 1) = 100: Cells(9, 2) =91
End Sub

Private Sub Werte_Lesen(n, A)
Dmi, j As Integer
'Besti mmung bel egter Zeilen
‘und Definition der notwendi gen Datenf el der
Cel | s(Rows. Count, 1).End(xl Up). Sel ect
n = ActiveCel|.Row
ReDim A(n, 2) As Double
For i =1 To 2
For j =1 To 2
A(i, j) = Cells(i, j)
Next |
Next
End Sub

Sub Li nAppro_Auswert ung()
ReDim A(1, 1) As Double
Dmp, q, sXx, Sy, sxX, sxy, y As Double
Dimn, i As Integer
‘Daten | esen
Call Werte_Lesen(n, A)
' Fest punkt et hode
p=(Cells(n, 2) - Cells(1, 2)) /
(Cells(n, 1) - Cells(1, 1))
g = Cells(n, 2) - (Cells(n, 2) - Cells(
(Cells(n, 1) - Cells(1, 1)) * Cells(n, 1)
Cells(l, 7) ="
Cells(l, 8)
Cells(l, 9)
Cell s(1, 10)

I n
:'O =
<

1
o X

*

Funkti onswerte
For i =1 Ton
=p* Cells(i, 1) + ¢
Ils( , 3) =y
Next
'Kl ei nste Fehl erquadrate
For i 1 Ton
SX sx + Cells(i, 1)
SXX = sxx + Cells(i, 1) * Cells(i, 1)
sy = sy + Cells(i, 2)
sXy = sxy + Cells(i, 1) * Cells(i, 2)
hbxt
= (n * sxy - sx * sy) [/ (n * SXX - SX * SX)
= (sy * sxx - sxy * sx) / (n * sxx - sX * sx)

p* Cells(i, 1) + ¢
s
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Next i
End Sub

Sub Li nAppro_Di agramm()

Range(" Al: D9") . Sel ect
Charts. Add
ActiveChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s
ActiveChart. Set Sour ceDat a Source: =_
Sheet s(" Li neare Approxi mati on").Range( "Al:D9"),
Pl ot By: =xI Col umtms
ActiveChart. SeriesCol |l ection(1l).Nane
"=""Sensorkennlinie"""
ActiveChart. SeriesCol | ection(2).Nane
"=""Fest punkt et hode"""
ActiveChart. SeriesCollection(3).Nane = _
"=""Met hode der kleinsten Fehl erquadrate
ActiveChart.Locati on Were: =xl Locati onAs(bj ect, Nanme:= _
"Li neare Approximation”
Wth ActiveChart
.HasTitle = True
.ChartTitle.Characters. Text = _
" Approxi mation ei ner Sensorkennlinie"
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, _
xI Primary). Axi sTitl e. Characters. Text = "x/xmax %
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes(xl Val ue, _
xI Primary). Axi sTitl e. Characters. Text = "y/ymax %
End Wth
ActiveW ndow. Vi si bl e = Fal se
End Sub

Sub Li nAppro_Ent fernen()
Di m Shp As Shape
For Each Shp In Worksheet s("Li neare Approxi mation"). Shapes
Shp. Del ete
Next
End Sub
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Option Explicit

Sub Zugspannung_Leer ()
Di m Shp As Shape

For Each Shp I n Worksheet s("Konstante Zugspannung"). Shapes

Shp. Del et e

Next

Thi s\Wor kbook. Wr ksheet s("Konstante" & _
"Zugspannung"). Cel I s. d ear

Range(" Al: E1"). Sel ect

Sel ection. MergeCel I s = True

Sel ection. Font.Bold = True

Selection.Font.Italic = True

Sel ection.Value = "Trager mt konstanter Zugspannung
Range(" A2: A16") . Sel ect

Sel ection. Font.Bold = True

Selection.Font.Italic = True

Range("A2") = "Ao [ & ChrW178) & " ]"

Range("A3") = "I "

Range("A4") = ChrW961) & " [kg/m' & ChrW179) & " ]"
Range("A5") = ChrW963) & " [N'nm' & ChrW178) & " "
Range("A6") = "n"

Range("B: B"). Col umWdth = "15"

Range("C: C'). Col umWdth = "2"

Range("D2") = "x [m"

Range("E2") = "A [m & ChrwW178) & " ]"
Range(" D2: E2") . Sel ect

Sel ection. Font.Bold = True
Selection.Font.ltalic = True
Range("B2"). Sel ect

End Sub

Sub Zugspannung_Test dat en()
Cells(2, 2) =0.2
Cells(3, 2) =0.5
Cells(4, 2) = 0.00785
Cells(5, 2) =0.01
Cells(6, 2) =50

End Sub

Sub Zugspannung_Auswert ung()
DmAO, I, r, S, n As Double
Di mdx, x, dA, Ax As Double
Dimi As Integer

A0 = Cells(2, 2)

| = Cells(3, 2)

r = Cells(4, 2)

S = Cells(5, 2)

n = Cells(6, 2)

dx =1 / n

Ax = A0

i =2

For x = dx To | + dx Step dx
dA=r * 9.81/ S * Ax * dx
AX = Ax + dA
i =i +1
Cells(i, 4) =x
Cell's(i, 5 = Ax

Next x

End Sub

Sub Zei ge_Querschnittsverl auf ()
Range( " D3: E52") . Sel ect
Charts. Add
ActiveChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s
ActiveChart. Set SourceData Source:= _
Sheet s(" Konst ant e Zugspannung") . Range(" D3: E52"),
Pl ot By: =xI Col umtms
ActiveChart. SeriesCollection(l).Nane = _
"=""Querschnittsverlauf"""
ActiveChart. Locati on Were:= _
x|l Locati onAsObj ect, Nane: ="Konst ante Zugspannung"”
Wth ActiveChart
.HasTitle = True
.ChartTitle.Characters. Text = _
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"Trager mt konstanter Spannung"
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, _
xI Primary). Axi sTitle. Characters. Text = "x [nrm"
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes(xl Val ue, _
xI Primary). Axi sTitl e. Characters. Text = "A [nm2]"
End Wth
Acti veChart . Legend. Sel ect
Sel ection. Left = 229
Sel ection. Top = 274
Acti veChart. Axes(xl Val ue). Maj or Gi dl i nes. Sel ect
ActiveChart. Pl ot Area. Sel ect
Sel ection. Wdth = 314
ActiveW ndow. Vi si bl e = Fal se
End Sub

Sub Loésche_Querschnittsverl auf ()
Di m Shp As Shape
For Each Shp I n Worksheet s("Konstante Zugspannung"). Shapes
Shp. Del ete
Next
End Sub
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Option Explicit

Sub Ausflusszeit_Leer()
Di m Shp As Shape
For Each Shp In Worksheets("Ausflusszeit"). Shapes
Shp. Del et e
Next
Thi s\Wor kbook. Wr ksheet s( " Ausfl usszeit"). Cel I s. O ear

Range(" Al: E1"). Sel ect
Sel ection. MergeCel I s = True
Sel ection. Font.Bold = True
Selection.Font.Italic = True
Sel ection. Value = _

"Ausflusszeit bei abnehmendem FI lssi gkei t sst and”

Range(" A2: A7"). Se

|
Sel ection. Font.Bold = True
Selection.Font.ltalic = True
Range("A2") = "A[mi & ChrW178) & " ]"
Range("A3") = "h [mm"
Range("A4") = "u [mm"
Range("A5") = "n"
Range("A7") ="t (TR [s]"
Range("B: B"). Col umwWdth = "15"
Range("C. C'). Col umwWdth = "2"
Range("D2") = "x [mm"
Range("E2") = "yl1"
Range("F2") = "y2"
Range("®&") = "tl1l [s]"
Range("H2") = "t2 [s]"
Range("12") = "tm|[s]"
Range("J2") = "dtm[s]"

Range(" D2: J2"). Sel ect
Sel ection. Font.Bold = True
Selection.Font.ltalic = True

Range("B2"). Sel ect

End Sub

Sub Ausfl usszeit_Testdaten()
Cells(2, 2) =10
Cells(3, 2) = 400
Cells(4, 2) =10
Cells(5, 2) =50

End Sub

Sub Trichter_Forn(h, x, Ax)
Dimr As Double
r =100 + 100 / h * x
AXK =r *r * 4* Atn(l)
End Sub

Sub Ausfl usszeit_Auswertung()
DmA, Ax, Ax1l, Ax2, h, u, dx, x, yl1, y2 As Double
Dmk, dt, dt1, dt2, t, t1, t2, Su As Double
Dmi, n As Integer

A= Cells(2, 2)

h = Cells(3, 2)

u = Cells(4, 2)

n = Cells(5, 2)

i =2

dx = (h - u) / n

tl1 =0 t2=0:1t =0

k =1/ (A* Sgr(2 * 9810))

For x = h To u + dx Step -dx
Call Trichter_Forn(h, x, Ax1)
Call Trichter_Fornm(h, x - dx, Ax2)

' Sunmat i on nach der Trapezregel
yl = Ax1 / Sqr(x)
Su=S5Su + vyl
y2 = Ax2 | Sgr(x - dx)
Su = Su + y2
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'Besti mmung von dt aus dem Di fferenzenquoti enten
dtl = k * AX1 / Sgr(x) * dx
tl =tl + dtl

dt2 = k * Ax2 / Sgr(x - dx) * dx
t2 = t2 + dt2
Ax = (AX1 + Ax2) | 2
dt = k * A / Sgr(x - dx / 2) * dx
t =t + dt
' Ausgabe
i =i +1
Cells(i, 4) =x
Cells(i, 5 =yl
Cells(i, 6) =y2
Cells(i, 7) =t1
Cells(i, 8 =12
Cells(i, 9) =t
CelI's(i, 10) = dt
Next x

'Besti mmung der Ausflusszeit nach der Trapezregel
t =Su*dx/ 2/ (A* Sgr(2 * 9810))
Cells(7, 2) =1t

End Sub

Sub Zeitdifferenzen_zeigen()
Range(" D3: D51") . Sel ect

ActiveW ndow. Scrol | Row = 14
ActiveW ndow. Scrol | Row = 13
ActiveW ndow. Scrol | Row = 12
ActiveW ndow. Scrol | Row = 11
Acti veW ndow. Scrol | Row = 10
ActiveW ndow. Scrol | Row = 9
ActiveW ndow. Scrol | Row = 8
ActiveW ndow. Scrol | Row = 7
ActiveW ndow. Scrol | Row = 6
ActiveW ndow. Scrol | Row = 5
ActiveW ndow. Scrol | Row = 4
ActiveW ndow. Scrol | Row = 3
Acti veW ndow. Scrol | Row = 2
ActiveW ndow. Scrol | Row = 1
Range("D3: D51, J3: J51"). Sel ect

Range("J3"). Activate
Charts. Add
ActiveChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s
ActiveChart. Set SourceData Source:= _
Sheet s(" Ausfl usszeit"). Range( _
"D3: D51,J3:J51"), Pl otBy: =xl Col utms
ActiveChart. Locati on Were:= _
x|l Locati onAs(bj ect, Nane: ="Ausflusszeit"
Wth ActiveChart
.HasTitle = True
.ChartTitle.Characters. Text = "Zeitverhalten"
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, _
xI Primary). Axi sTitle. Characters. Text = "h [nrm"
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes(xl Val ue, _
xI Primary). Axi sTitle. Characters. Text = "dt [s]"
End Wth
Acti veChart . HasLegend = Fal se
End Sub

Sub Zeitdifferenzen_| 6schen()
Di m Shp As Shape
For Each Shp In Worksheets("Ausflusszeit"). Shapes
Shp. Del et e
Next
End Sub
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Option Explicit

Sub Schubkur bel _Leer ()
Di m Shp As Shape
For Each Shp In Worksheet s(" Schubkurbel trieb"). Shapes

Shp. Del et e

Next
Thi s\Wor kbook. Wr ksheet s( " Schubkurbel trieb™). Cells. d ear
Range(" Al: B1"). Sel ect
Sel ection. MergeCel | s
Sel ection. Font.Bold = True
Sel ection. Font.Italic = True
Sel ecti on. Val ue = "Schubkurbel trieb"

= True

Range("C. C'). Col umwWdth = "2"
Range("D1: E1"). Sel ect
Sel ection. MergeCel | s
Sel ection. Font.Bold = True
Selection.Font.Italic = True

Sel ection. Val ue = "I ndi kat or di agr ammt

= True

Range("D2") =

Range(" E2")

Range(" D2: E2").
Sel ecti on. Font.
Sel ecti on. Font.

Range("F: F").
Range(" GL: H1") . Sel ect

Sel ecti on. MergeCel | s
Sel ecti on. Font.
Sel ecti on. Font.
Sel ection. Val ue =

Chrw966) & " [Gad]"

"p [N & ChrW178) & "]"
Sel ect
Bol d =
Italic

True
= True

Col umwdth = "2"

= True
Bol d = True
Italic = True

" Auswert ung"

Range("&") = "x | "
Range("H2") = "FK [N "
Range("12") = ChrW946) & " [Gad]"
Range("J2") = "FST [N "
Range("K2") = "FR [N "
Range("L2") = ChrW969) & " [1/s]"
Range("M2") = ChrW916) & "t [s]”
Range("N2") ="t [s]"

Range("2") = "v [nmm s]"
Range("P2") = "a [mms" & ChrW178) & "]"
Range("Q") = "FO [N "

Range(" R2") ="FT [N"
Range("S2") ="M [ Nm]"
Range("T2") = "W[Nm's]"

Range(" &2: T2") Sel ect

Sel ection. Font.Bold = True
Selection.Font.ltalic = True
Range("G T") . Sel ect

Sel ecti on. Nunber Format = "0. 00"
Range(" A2: A16") . Sel ect

Sel ection. Font.Bold = True

Sel ecti on. Font Italic = True
Range("A2") = "d [mm"
Range("A3") = "I [m"
Range("A4") ="r [m]"
Range("A5") = "rST [mm]"
Range("A6") = "nBST [kg]"
Range("A7") = "nB [kg]"
Range("A8") = "n¥Z [kg]"
Range("A9") = "nK [kg]"
Range("A10") = "rW[mj"
Range("A11") = "nmW[kg]"
Range("A12") = "nN [kg]"
Range("A15") = "nD [kg]"
Range("A16") = "nR [kg]"

Range( " B2: B20") . Sel ect

Sel ection. Nunber Format = "0. 00"

Range("B2"). Sel ect

End Sub

Sub Schubkur bel _Test dat en()
Cells(2, 2) =100
Cells(3, 2) = 300
Cells(4, 2) =50
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Cells(5, 2) = 124
Cells(6, 2) =60
Cells(7, 2) =23.2
Cells(8, 2) =6
Cells(9, 2) =32
Cells(10, 2) = 12
Cells(11, 2) = 61.66
Cells(12, 2) =4
Cells(3, 4) =-90: Cells(3, 5) = 100000
Cells(4, 4) = -80: Cells(4, 5) = 70000
Cells(5, 4) = -70: Cells(5, 5) = 45000
Cells(6, 4) = -60: Cells(6, 5) = 25000
Cells(7, 4) = -50: Cells(7, 5) = 20000
Cells(8, 4) = -40: Cells(8, 5) = 20000
Cells(9, 4) =-30: Cells(9, 5 = 20000
Cell s(10, 4) = -20: Cells(10, 5) = 20000
Cells(11, 4) = -10: Cells(11, 5) = 20000
Cells(12, 4) = 0: Cells(12, 5) = 20000
Cells(13, 4) = 10: Cells(13, 5) = 20000
Cell s(14, 4) = 20: Cells(14, 5) = 20000
Cell s(15, 4) = 30: Cells(15, 5) = 20000
Cells(16, 4) = 40: Cells(16, 5) = 20000
Cell s(17, 4) = 50: Cells(17, 5) = 20000
Cells(18, 4) = 60: Cells(18, 5) = 55000
Cells(19, 4) = 70: Cells(19, 5) = 100000
Cell s(20, 4) = 80: Cells(20, 5) = 190000
Cells(21, 4) = 90: Cells(21, 5) = 600000
Cell s(22, 4) = 100: Cells(22, 5) = 630000
Cel I s(23, 4) = 110: Cells(23, 5) = 700000
Cel | s(24, 4) = 120: Cells(24, 5) = 735000
Cel I s(25, 4) = 130: Cells(25, 5) = 750000
Cell s(26, 4) = 140: Cells(26, 5) = 720000
Cel I s(27, 4) = 150: Cells(27, 5) = 650000
Cells(28, 4) = 160: Cells(28, 5) = 560000
Cells(29, 4) = 170: Cells(29, 5) = 480000
Cel 1 s(30, 4) = 180: Cells(30, 5) = 400000
Cel I s(31, 4) = 190: Cells(31, 5) = 350000
Cel 1 s(32, 4) = 200: Cells(32, 5) = 305000
Cel 1 s(33, 4) = 210: Cells(33, 5) = 280000
Cel | s(34, 4) = 220: Cells(34, 5) = 250000
Cel | s(35, 4) = 230: Cells(35, 5) = 230000
Cel 1 s(36, 4) = 240: Cells(36, 5) = 200000
Cel | s(37, 4) = 250: Cells(37, 5) = 180000
Cel 1 s(38, 4) = 260: Cells(38, 5) = 135000
Cel 1 s(39, 4) = 270: Cells(39, 5) = 100000
End Sub

Sub Schubkur bel _Auswert ung()

Dmd, |, r, rST, nBT, nB, nZ, nK rW nW nN As Double
i mnO, nR ph, x, la, FK p, be, FST, FR z As Double
i mw, dx, xa, dph, dt, t, v, va, dv, aK, FO As Doubl e
i m FT, Md, WA As Doubl e
i As Integer
Cells(2, 2)
Cel I s(3, 2)
Cells(4, 2)
Cel I s(5, 2)
Cell s(6, 2)
= Cells(7, 2)
= Cells(8, 2)
= Cells(9, 2)
= Cel I s(10, 2)
= Cel I s(11, 2)
n

o P000

",
—H=nnn33ss3

%

322333

Cel Is(12, 2)

' Massenaufteil ung

n

nOD=nBT * rST/ | + nK+ nB
MR =nST* (I - rST) /| +W* rW/ r + nZ + nN
CelI's(15, 2) = nO
Cells(16, 2) = nR
' Bewegung
'Konstante: Atn(l)=pi/4
la =1 1/1
xa =0
dph = 10
t =0
va =0
VWA =0
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For i =3 To 39
ph = Cells(i, 4)
p = Cells(i, 5)
ph = ph / 45 * Atn(1)
x =r * (1 - Sin(ph)) + _
Il * (1 - Sgr(1 - (la * Cos(ph)) ™ 2))
If i =3 Then xa = x
dx = x - xa
Xxa = X
Cells(i, 7) =x
FK =d " 2* Atn(l) * p / 1000000
Cells(i, 8 = FK

be = r * Cos(ph) / |
If 1 - be * be >= 0 Then

be = Atn(be / Sqr(1 - be * be))
El se

be = 0
End If
Cells(i, 9) = be / Atn(l) * 45
FST = FK / Cos(be)
Cells(i, 10) = FST
FR = FST * Cos(2 * Atn(l) - ph - be)
Cells(i, 11) = FR
w = Sqr(Abs(FR/ (nR * r)) * 9810)
Cells(i, 12) = w
If Not w= 0 Then

dt = Abs(dph / w)

El se

dt =0
End | f
CelI's(i, 13) = dt
t =t + dt

Cells(i, 14) =1t
If dt > 0 Then

v = dx / dt
El se

v =20
End | f
Cells(i, 15) =v
If i =3 Then va = v
dv = v - va
va = Vv
If dt > 0 Then

akK = dv / dt
El se

ak = 0
End | f

Cells(i, 16) = aK

FO = nmO * aK / 9810

Cells(i, 17) = FO

FT = FST * Sin(2 * Atn(l) - ph - be)
FT

Cell's(i, 18) =
Ml = FT *r
Cells(i, 19) = M
WA = WA + Md * dph / 1000
Cells(i, 20) = WA
Next i
End Sub
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Option Explicit

Sub Dr ehschwi ngung_Leer ()
Di m Shp As Shape
For Each Shp I n Worksheet s("Drehschwi ngung") . Shapes
Shp. Del et e
Next
Thi s\Wor kbook. Wr ksheet s( " Drehschwi ngung"). Cel | s. C ear

Range( " Al:
Sel ecti on.
Sel ecti on.
Sel ecti on.
Sel ecti on.

B1"). Sel ect

MergeCel I s = True

Font . Bol d True
Font.ltalic = True

Val ue " Dr ehschwi ngung"

Range( " A2:
Sel ecti on.
Sel ecti on.

Al16") . Sel ect

Font . Bol d True

.Italic = True

"G[NmM & Chrw178) & "]"
Ip [h4]"

I [m

Range(" Al
Range(" B:

Range(" C.
Range( " D1
Sel ection
Sel ection
Sel ection
Sel ecti on

"1d [kgm "

Chr\W 966) & "[kg]"

ChrW969) & " [1/s]"

"t0 [s]"

ChrW916) & "t [s]"
" 15n

)
)
)
)
)
)
)
)

0") = "tmax [s]"
B"). Col umnW dt h

C'). Col umwWdt h "2"
:F1"). Sel ect
.MergeCell's = True

. Font . Bol d True
.Font.Italic = True

. Val ue " Auswert ung"

"t

Range( " D2") [ s]
Range(" E2") Chr W 969)
Range(" F2") Chr W 966)
Range(" D2: F2") . Sel ect

Sel ecti on. Font . Bol d
Selection.Font.ltalic

& "
& "

[1/s]"
[Grad]"

True
= True

Range("B2"). Sel ect
End Sub

Sub Drehschw ng
Cells(2, 2)
Cel | s(3,
Cel | s(4,
Cel | s(5,
Cel | s(6,
Cel | s(7,
Cel | s(8,
Cel | s(9,
Cel | s(10, 2)

End Sub

ung_Test dat en()
= 80000000000#
. 0000002

6

5

cooh~hAhOO

. 005
0.2

Sub Dr ehschwi ngung_Auswert ung()
DmG Ip, I, Id, pO, wo, tO, dt,

imt, p, dp, dw, w As Doubl e

i mi As Integer

tm As Doubl e
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t =t + dt
Cells(i, 4) =1t
dw=-G* Ip/ | / Id * p * dt
w = w + dw

dp = w * dt
p=p+dp
Cells(i, 6) =p
Loop Wiilet <tm
End Sub

Sub Dr ehschwi ngung_Zei gen()
Range("D3: D42, F3: F42") . Sel ect
Range("F3"). Activate
Charts. Add
ActiveChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s
ActiveChart. Set SourceData _
Sour ce: =Sheet s( " Dr ehschwi ngung") . Range( _
"D3: D42, F3: F42"), Pl ot By: =x| Col utms
ActiveChart. SeriesCollection(l).Nane = _
"=""Ausl enkung"""
ActiveChart.Locati on \Were: =xl Locati onAsQbj ect ,
Nane: =" Dr ehschwi ngung"
Wth ActiveChart
.HasTitle = True
.ChartTitle.Characters. Text = "Drehschw ngung"
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, _
xI Primary). Axi sTitle. Characters. Text = "t [s]"
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes(xl Val ue, xIPrimary).AxisTitle.Characters.
Text = "Wnkel [Gad]"
End Wth
ActiveW ndow. Vi si bl e = Fal se
W ndows(" Kapitel 05.xls").Activate
End Sub

Sub Dr ehschwi ngung_Lé6schen()
Di m Shp As Shape
For Each Shp In Worksheet s("Drehschwi ngung") . Shapes
Shp. Del ete
Next
End Sub
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Sub

End
Sub

ion Explicit

Menbr an_For mul ar ()
Di m Shp As Shape

5-3. txt

For Each Shp In Worksheet s(" Menbran"). Shapes

Shp. Del et e
Next

Thi s\Wor kbook. Wr ksheet s(" Menbran"). Cel I s. O ear

Cel I's(1, 6)
Cel Is(2, 5)
CelIs(2, 7)
Cel Is(3, 4)
Cel Is(3, 8)
Cel Is(4, 3)
Cel Is(4, 9)
Cel Is(5, 2)
CelIs(5, 10) =
Cells(6, 1) =
CelIs(6, 11) =
Cells(7, 2) =
Cel1s(7, 10) =
Cel Is(8, 3)
Cel Is(8, 9)
Cel Is(9, 4)
Cel 1s(9, 8)
Cel 1's(10, 5)
Cel I's(10, 7)
Cel I's(11, 6)

[eololoNe] o o eololololololole]

I
(ool

Cel I's(4, 6)
Cel Is(5, 5)
Cel Is(5, 7)
Cel Is(6, 4)
Cel Is(6, 8)
Cel 1s(7, 5)
Cel I1s(7, 7)
Cel Is(8, 6)

W
RPRRPRRPRRRRER

Range("16:J6"). Sel ect
Wth Selection.Interior
.Colorl ndex = 15

.Pattern = x|l Solid
End Wth
Range("H5:15"). Sel ect
Wth Selection.Interior
.Colorlndex = 15
.Pattern = x|l Solid
End Wth
Range("H4") . Sel ect
Wth Selection.Interior
.Colorl ndex = 15
.Pattern = x|l Solid
End Wth
Range(" Al12"). Sel ect
Wth Selection.Interior
.Colorlndex = 15
.Pattern = x|l Solid
End Wth
Sub

Menmbr an_Auswer t ung()

Di m u40, u30, u3l, u2l
Di m v40, v30, v31, v21,
Dim w40, w30, w31, w21,
Dmi, n As Integer
n = Cells(12, 1)
u4d0 = Cell s(6, 10)
u30 = Cells(6, 9)
u3l = Cells(5, 9)
u2l = Cells(5, 8)
u22 = Cells(4, 8)
For i =1 To n
vd0 =1/ 15 * (2 * u3l + 1)
v30 = 4 * v40
v3l =

u22 As Doubl e
v22 As Doubl e
w22 As Doubl e

1/ 15 * (u22 + 4 * u30 + 2)
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5

u40
u30
u3l
u2l1
u22

Cel I s(6,
Cel I s(6,
Cel I s(5,
Cel I's(5,
Cel I s(4,

Next

1

v31l - u30
4 * (v21 + u2l)

15 * (4 * v21 + v31l + 2)
w22 - v21

14 * (4 * v21 + v40 + 1)
wal - v21

4 * v30

0) = u40
u30
u3l
u2l1
u22

' Ubertragung durch Symetrie

Cel | s(7,
Cel | s(7,
Cel | s(8,
Cel | s(8,
Cel | s(9,
Cel | s(9,
Cel I s( 10,
Cel | s(2,
Cel | s(3,
Cel | s(3,
Cel | s(4,
Cel | s(3,
Cel | s(4,
Cel | s(8,
Cel | s(9,
Cel | s(4,
Cel | s(5,
Cel | s(7,
Cel | s(8,
Cel | s(5,
Cel | s(6,
Cel | s(7,
Cel | s(6,
End Sub

9)

CelIs(5, 9)
CelIs(5, 8)
CelIs(4, 8)
CelIs(4, 7)
CelIs(3, 7)
CelIs(3, 6)

= CellIs(2, 6)
Cel Is(6, 10)
Cel Is(6, 9)
Cel I's(5, 9)
CelIs(5, 8)
CelIs(3, 7)
CelIs(4, 7)
CelIs(8, 7)
CelIs(9, 7)
CelIs(4, 8)
CelIs(5, 8)
CelIs(7, 8)
CelIs(8, 8)
Cel I's(5, 9)
CelIs(6, 9)
CelIs(7, 9)
Cel Is(6, 10)

5-3. txt
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Option Explicit

'Prozedur Matrix A neu

Sub Matrix_A Neu()
DimBlatt As Wrksheet
Dim Name As String

Nane = "Matrix A"
On Error GoTo Matrix_A Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt.Cel |l s. d ear
Exit Sub

Mat ri x_A Neu:
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune

End Sub

'Prozedur Matrix B neu

Sub Matrix_B Neu()
DimBlatt As Wrksheet
Dim Name As String

Nane = "Matrix B"
On Error GoTo Matrix_B Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt. Cel |l s. d ear
Exit Sub

Mat ri x_B Neu:
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune

End Sub

'Prozedur Matrix C neu

Sub Matrix_C Neu()
DimBlatt As Wrksheet
Dim Name As String

Nane = "Matrix C'
On Error GoTo Matrix_C Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt. Cel |l s. d ear
Exit Sub

Mat ri x_C Neu:
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune

End Sub

Sub Matrix_Transponierte()
DimBlatt As Worksheet
Dim Name As String
Dmi, k, m Zeilen, Spalten As Integer
Dim A() As Doubl e

Name = "Matrix A"

Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Zeilen = Bl att. UsedRange. Rows. Count
Spalten = Bl att. UsedRange. Col unmms. Count

"Matrix A lesen
ReDi m A( Zei | en, Spal t en)
For i =1 To Zeilen
For k = 1 To Spalten
A(i, k) =Blatt.Cells(i, k)
Next k
Next i

' Uber priif ung, ob Matrix B vorhanden
Nane = "Matrix B"
m=20
For Each Blatt In Sheets
If Name = Bl att. Nane Then

6-1.txt
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m=1
End | f
Next

"Matrix B anl egen
If m= 0 Then
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
End | f
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt.Cel |l s. d ear

'Besti nmung der Transponierten
For i =1 To Zeilen
For k = 1 To Spalten
Blatt. Cells(k, i) = A(i, k)
Next k
Next
End Sub

6-1.txt
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Sub Matrix_Addition()
DmBlattl, Blatt2, Blatt As Wrksheet
Di m Nanel, Nanme2, Nane As String
Dmi, k, m Z1, 72, S1, S2 As Integer
DmA(), B() As Double

' Uber priif ung, ob Matrix A vorhanden

Nanmel = "Matrix A"
Set Blattl = Thi sWbrkbook. Wr ksheet s( Nanel)
m= 0
For Each Blatt In Sheets

If Nanel = Blattl. Nanme Then

m=1

End If
Next
If m= 0 Then

6- 2. t xt

MsgBox "Matrix A fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z1 = Bl att1. UsedRange. Rows. Count
S1 = Blatt 1. UsedRange. Col umms. Count

"Matrix A |l esen
ReDi m A(Z1, $S1)
For i =1 To 71
For k =1 To S1
A(i, k) = Blattl. Cells(i, k)
Next k
Next i

' Uber priif ung, ob Matrix B vorhanden

Nanme2 = "Matrix B"
Set Blatt2 = Thi sWbrkbook. Wr ksheet s( Nane2)
m= 0
For Each Blatt In Sheets

If Nane2 = Bl att2. Nanme Then

m=1

End If
Next
If m= 0 Then

MsgBox "Matrix B fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z2 = Bl att 2. UsedRange. Rows. Count
S2 = Bl att 2. UsedRange. Col umms. Count
Matrix B | esen
ReD m B(Z2, S2)
For i =1 To Z2
For k = 1 To S2
B(i, k) = Blatt2.Cells(i, k)
Next k
Next i

Uber pr iif ung der Typen
If Z1 <> Z2 O S1 <> S2 Then

MsgBox "Matri xtypen unterschiedlich!", vbOKOnly,

" ACHTUNG'
Exit Sub
End If
' Uber priif ung, ob Matrix C vorhanden
Name = "Matrix C'
On Error GoTo Matrix_C Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Blatt. Activate
Blatt.Cells. d ear

" Addi tion
For i =1 To 71
For k =1 To S1
Blatt. Cells(i, k) = A(i, k) + B(i, k)
Next k
Next i

Exit Sub
Mat ri x_C Neu:
Set Blatt = Wrksheets. Add
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Bl att. Nane = Name
Resune
End Sub
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6- 3. t xt

Sub Mat ri x_Subt raktion()

DmBlattl, Blatt2, Blatt As Wrksheet
Di m Nanel, Nanme2, Nane As String
Dmi, k, m Z1, 72, S1, S2 As Integer
DmA(), B() As Double

' Uber priif ung, ob Matrix A vorhanden

Nanmel = "Matrix A"
Set Blattl = Thi sWbrkbook. Wr ksheet s( Nanel)
m= 0
For Each Blatt In Sheets
If Nanel = Blattl. Nanme Then
m=1
End If
Next
If m= 0 Then
MsgBox "Matrix A fehlt!", vbOKOnly, "ACHTUNG'
Exit Sub
End If
Z1 Bl att 1. UsedRange. Rows. Count
S1 Bl att 1. UsedRange. Col ums. Count

"Matrix A |l esen

ReDi m A(Z1, $S1)
For i =1 To 71
For k =1 To S1
A(i, k) = Blattl. Cells(i, k)
Next k
Next i

' Uber priif ung, ob Matrix B vorhanden

Nanme2 = "Matrix B"
Set Blatt2 = Thi sWbrkbook. Wr ksheet s( Nane2)
m= 0
For Each Blatt In Sheets
If Nane2 = Bl att2. Nanme Then
m=1
End If
Next
If m= 0 Then
MsgBox "Matrix B fehlt!", vbOKOnly, "ACHTUNG'
Exit Sub
End If
Z2 = Bl att 2. UsedRange. Rows. Count
S2 = Bl att 2. UsedRange. Col umms. Count

Matrix B | esen

ReD m B(Z2, S2)
For i =1 To Z2
For Kk =1 To S2
B(i, k) = Blatt2.Cells(i, k)
Next k
Next i

Uber pr iif ung der Typen

If Z1 <> 22 O S1 <> S2 Then
MsgBox "Matri xtypen unterschiedlich!", vbOKOnly,
" ACHTUNG'
Exit Sub
End If

Uber pr iif ung, ob Matrix C vorhanden

Name = "Matrix C'

On Error GoTo Matrix_C Neu

Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Blatt.Activate

Blatt.Cells. d ear

Addi tion

For i =1 To 71
For k =1 To S1
Blatt. Cells(i, k) = A(i, k) - B(i, k)
Next k
Next i
Exit Sub

Mat ri x_C Neu:

Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune

End Sub
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Sub Mat ri x_Skal ar pr odukt ()
DmBlattl, Blatt2, Blatt As Wrksheet
Di m Nanel, Nanme2, Nane As String
Dmi, k, m Z1, S1 As Integer
Dim A() As Doubl e
Di m Skal ar As Doubl e

' Uber priif ung, ob Matrix A vorhanden

Nanmel = "Matrix A"
Set Blattl = Thi sWbrkbook. Wr ksheet s( Nanel)
m= 0
For Each Blatt In Sheets

If Nanel = Blattl. Nanme Then

m=1

End If
Next
If m= 0 Then

MsgBox "Matrix A fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z1 = Bl att1. UsedRange. Rows. Count
S1 = Blatt1l. UsedRange. Col ums. Count

"Matrix A |l esen
ReDi m A(Z1, $S1)
For i =1 To 71
For k =1 To S1
A(i, k) = Blattl. Cells(i, k)
Next k
Next i

' Uber priif ung, ob Matrix B vorhanden
Nanme2 = "Matrix B"
Set Blatt2 = Thi sWbrkbook. Wr ksheet s( Nane2)
m=0
For Each Blatt In Sheets
If Nane2 = Blatt2. Nane Then
m=1
End If
Next
If m= 0 Then
MsgBox "Skalar in Matrix B fehlt!", vbOKOnly,
" ACHTUNG'
Exit Sub
End If
Skalar = Blatt2.Cells(1, 1)

' Uber priif ung, ob Matrix C vorhanden
Name = "Matrix C'
On Error GoTo Matrix_C Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt. Cel | s. O ear

" Addi tion
For i =1 To 71
For k =1 To S1
Blatt.Cells(i, k) = A(i, k) * Skal ar
Next k
Next i
Exit Sub
Mat ri x_C Neu:
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune
End Sub
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Sub Mat ri x_Produkt ()

mBlattl, Blatt2, Blatt As Wrksheet

m Nanmel, Nanme2, Nane As String

mi, j, k, m Z1, Z2, Sl1, S2 As Integer
mA(), B() As Double

Di m Sum As Doubl e

Di
Di
Di
Di

' Uber priif ung, ob Matrix A vorhanden

Nanmel = "Matrix A"
Set Blattl = Thi sWbrkbook. Wr ksheet s( Nanel)
m= 0
For Each Blatt In Sheets

If Nanel = Blattl. Nanme Then

m=1

End If
Next
If m= 0 Then

6- 5. t xt

MsgBox "Matrix A fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z1 = Bl att1. UsedRange. Rows. Count
S1 = Blatt1l. UsedRange. Col ums. Count

"Matrix A |l esen
ReDi m A(Z1, $S1)
For i =1 To 71
For k =1 To S1
A(i, k) = Blattl. Cells(i, k)
Next k
Next i

' Uber priif ung, ob Matrix B vorhanden

Nanme2 = "Matrix B"
Set Blatt2 = Thi sWbrkbook. Wr ksheet s( Nane2)
m= 0
For Each Blatt In Sheets

If Nane2 = Bl att2. Nanme Then

m=1

End If
Next
If m= 0 Then

MsgBox "Matrix B fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z2 = Bl att 2. UsedRange. Rows. Count
S2 = Bl att 2. UsedRange. Col umms. Count

Matrix B | esen
ReDi m B(Z2, S2)
For i =1 To Z2
For k =1 To S2
B(i, k) = Blatt2.Cells(i, k)
Next k
Next i
' Uber priifung ob Multiplikation zul dssig
If S1 <> Z2 Then
MsgBox "Mul tiplikation nicht nmbglich!",
" ACHTUNG'
Exit Sub
End If
' Uber priif ung, ob Matrix C vorhanden
Name = "Matrix C'
On Error GoTo Matrix_C Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt. Cel | s. O ear

' Pr odukt bi | dung
For j =1 To S2
For i =1 To 71
Sum= 0
For k =1 To S1
Sum = Sum + A(i, k) * B(k, j)

Next k
Blatt.Cells(i, j) = Str(Sum

vbOKOnl y,
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Next i
Next |
Exit Sub
Mat ri x_C Neu:
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune
End Sub
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Sub Matrix_Determ nante()
DmBlattl, Blatt As Wrksheet
Di m Nanmel, Nane As String
Dmi, j, k, m n, Z1, S1 As Integer
Dim A() As Doubl e
Dim Sum Pro, g As Double

' Uber priif ung, ob Matrix A vorhanden

Nanmel = "Matrix A"
Set Blattl = Thi sWbrkbook. Wr ksheet s( Nanel)
m= 0
For Each Blatt In Sheets

If Nanel = Blattl. Nanme Then

m=1

End If
Next
If m= 0 Then

MsgBox "Matrix A fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z1 = Bl att1. UsedRange. Rows. Count
S1 = Blatt1l. UsedRange. Col ums. Count

"Matrix A lesen
ReDi m A(Z1, S1)
For i =1 To 21
For k =1 To S1
A(i, k) =Blattl. Cells(i, k)
Next k
Next i
' Uber priif ung ob quadratische Matrix vorliegt
If Z1 <> S1 Then
MsgBox "Kei ne quadratische Matrix!", vbOKOnly,
" ACHTUNG'
Exit Sub
End If
' Uber priif ung, ob Matrix C vorhanden
Name = "Matrix C'
On Error GoTo Matrix_C Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt. Cel | s. O ear
' Det er mi nante
q=1211/ 2
If q Int(qg) Then
n=121-1
El se

n =121

End | f

Sum= 0

For i =1 To n
J =
Pro
For

I~

1 To 71
Pro = Pro * A(k, j)
j = +1
If j >2Z1 Thenj =j - Z1
Next k
Sum = Sum + Pro
Next i
For i =
J =
Pro =
For k 1 To 71
Pro = Pro * A(k, j)
) =1 - 1 ) )
If j <1 Thenj =j + 21
Next k
Sum = Sum - Pro
Next i
Blatt.Cells(1, 1) = Sum
Exit Sub
Mat ri x_C Neu:
Set Blatt = Wrksheets. Add

i
k
r

1 To n
Z1 - i +1
1
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Bl att. Nane = Name
Resune
End Sub
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Sub Mat ri x_Konpl enment ()
DmBlattl, Blatt As Wrksheet
D m Nanel, Name As String
Di j, k., m n, Z1, S1 As Integer
Di [, 11 As Integer
Di , B() As Double
, q As Doubl e
' Uber priif ung, ob Matrix A vorhanden
Nanmel = "Matrix A"
Set Blattl = Thi sWbrkbook. Wr ksheet s( Nanel)
m=0
For Each Blatt In Sheets
If Nanel = Blattl. Nane Then
m=1
End If
Next
If m= 0 Then
MsgBox "Matrix A fehlt!", vbOKOnly, "ACHTUNG'

Exit Sub
End If
Z1 = Bl att 1. UsedRange. Rows. Count
S1 = Blatt1l. UsedRange. Col ums. Count

"Matrix A lesen
ReDi m A(Z1, S1)
For i =1 To 21
For k =1 To S1
A(i, k) =Blattl. Cells(i, k)
Next k
Next i
' Uber priif ung, ob quadratische Matrix vorliegt
If Z1 <> S1 Then
MsgBox "Kei ne quadratische Matrix!", vbOKOnly,
" ACHTUNG'
Exit Sub
End If
' Uber priif ung, ob Matrix B vorhanden
Name = "Matrix B"
On Error GoTo Matrix_B Neu
Set Blatt = Thi sWrkbook. Wr ksheet s( Nane)
Bl att. Activate
Blatt. Cel | s. O ear
Det er mi nante
q=1211/ 2
If q Int(q) Then
n

Z1 -
El se
n =121
End | f
For i =1 To n
For Kk =1 To n
"Bil dung der Untermatrix
ReDmB(n - 1, n - 1)
For j =1 To n
For =1Ton
<>1i And | <> k Then

I
I f

Next
Next |
Call Matrix_Kofaktoren(B, n - 1, Det)
Blatt.Cells(i, k) = (-1) ~ (i + k) * Det
Next k
Next i
Exit Sub
Mat ri x_B Neu:
Set Blatt = Wrksheets. Add
Bl att. Nane = Name
Resune
End Sub
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Sub Matri x_Kof akt oren(A, n, Det)
Dmi, j, k, r As Integer
Dim Pro, q As Double

Int(qg) Then
n-1

=n

For i =_1 To r

If j <1 Thenj =j +n

Det = Det - Pro
Next
End Sub

6- 7. txt
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Option Explicit
DmA(), y(), x() As Double
Dmm n As |nteger

Sub CGauss_Leer ()
Thi s\Wor kbook. Wr ksheet s(" Gauss") . Cel | s. d ear
Range(" Al"). Sel ect

End Sub

Sub Gauss_Test dat en()
Dmi, j As Integer
For i =1 To 15
j =1 To 15
Cells(i, j) =0
f i =j Then Cells(i, j) =4

I

Next ]
Next
Cells(1l, 2) =-1: Cells(1, 6) = -1
Cells(2, 1) = -1: Cells(2, 3) =-1: Cells(2, 7) =
Cells(3, 2) =-1: Cells(3, 4) =-1: Cells(3, 8) =
Cells(4, 3) = -1: Cells(4, 5) = -1: Cells(4, 9) =
Cells(5, 4) =-1: Cells(5, 10) = -1
Cells(6, 1) = -1: Cells(6, 7) = -1: Cells(6, 11) =
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
Cells(9, 4 =-1:. Cells(9, 8 =-1
Cells(9, 10) = -1: Cells(9, 14) = -1
Cells(10, 5) = -1: Cells(10, 9) = -1
Cell's(10, 15) = -1
Cells(11, 6) = -1: Cells(11, 12) = -1
Cells(12, 7) = -1: Cells(12, 11) = -1
Cells(12, 13) = -1
Cells(13, 8) = -1: Cells(13, 12) = -1
Cells(13, 14) = -1
Cel I's(14, 9) -1: Cells(14, 13) = -1
Cells(14, 15) = -1
Cel Is(15, 10) = -1: Cells(15, 14) = -1
Cell's(1, 17) = 24
Cells(2, 17) = 18
CelI's(3, 17) = 24
Cell's(4, 17) = 36
CelI's(5, 17) = 84
Cell's(6, 17) = 22
Cells(7, 17) =0
Cells(8, 17) =0
Cells(9, 17) =0
CelI's(10, 17) = 30
Cell's(11, 17) = 34
Cells(12, 17) = 24
CelI's(13, 17) = 32
Cells(14, 17) = 24
Cel I's(15, 17) = 32

End Sub

Sub CGauss_Daten_I| esen()
Dim MyDoc As (bj ect
Di m nRows, nCols, i, j As Integer

Set MyDoc = Thi sWor kbook. Wr ksheet s(" Gauss")
nRows = MyDoc. UsedRange. Rows. Count

nCol s = MyDoc. UsedRange. Col unms. Count

m = nRows

n =nCols - 2

ReDm A(m n), y(m, x(n)

For i =1 To m

y(i) = Cells(i, nCols)
Next
For i =1 T

om
For j =1 To n
ACi, j) = Cells(i, j)
Next |
Next
End Sub
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Sub Gauss_Elim nation()
Dimc As Double
Dmi, j, k As Integer

For i =1 Tom- 1
For j =i +1 To m
c = A(j, i) 1 Ali, i)
For k =1 To n
A(j, k) = A(j, k) - ¢ * A(i, k)
Next k
y(j) =y@i) - ¢ * y(i)
Next ]
Next
End Sub

Sub CGauss_Rickwért srechnung()
Dmi, j, k As Integer
Dims As Double

For i = n To 1 Step -1
s =y(i)
For k =i + 1 To n

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

Next k
x(i) =s [/ A(i, 1)

Next

End Sub

Sub Gauss_Auswertung()
Dmi, j As Integer
Dim s As Doubl e

Call Gauss_Daten_| esen
Call Gauss_Elimnation
Cal |l Gauss_Rickwart srechnung

' Ausgabe
For i =1 Tom
For j =1 To n
Cells(m+ 1 +1i, j) = A(i, j)
Next |
Cells(m+ 1 +i, n+ 2) =y(i)
Next
For j =1 To n
Cells(2* m+ 3, j) =x(j)
Next |

' Test rechnung
s =0
For j =1 To n
s =s + A(1, j) * x(])
Next
Cells(2* m+ 3, n+2) =5
End Sub

6- 8. t xt

Seite 2



6-9. txt
Option Explicit
Dima(), x() As Double
Dimn As Integer
Sub vM ses_Leer ()
Thi s\Wor kbook. Wr ksheet s("vM ses"). Cel | s. C ear
Range(" Al"). Sel ect
End Sub

Sub vM ses_Test dat en()
Cells(l, 1) =7
Cells(l, 2) -4
Cells(l, 3) 1
Cells(l, 4) 0
Cells(2, 1) -4
Cells(2, 2)
Cells(2, 3)
Cells(2, 4)
Cells(3, 1)
Cells(3, 2)
Cells(3, 3)
Cells(3, 4)
Cells(4, 1)
Cells(4, 2)
Cells(4, 3)
Cells(4, 4)

'O
N

o' PR
w N

w

N RO

Cells(1l, 6)

Cells(2, 6)

Cells(3, 6)

Cells(4, 6)
End Sub

ArWWPEF

Sub vM ses_Daten_| esen()
Dim MyDoc As bj ect
Di m nRows, nCols, i, j As Integer

Set MyDoc = Thi sWr kbook. Wor ksheet s("vM ses™)
nRows = MyDoc. UsedRange. Rows. Count

n = nRows

ReDi m a(n, n), x(n)

For i =1 To n

x(i) = Cells(i, n+ 2)
Next
For i =1 T

on
For j =1 To n
a(i, j) = Cells(i, j)
Next |
Next
End Sub

Sub vM ses_Auswert ung()
Dmy(), z() As Double
Dmi, j, k, mAs Integer
DmL, p As Double

Call vM ses_Daten_| esen
ReDimy(n), z(n)
m = 10

"Iterationen
For i =1 To m
For j =1 Ton
y(j) =0
For k_= 1 To
y(i) = y(
Next k
Next |

+a(j, k) * x(k)

"Quot i ent
For j =1 To n
If x(j) = 0 Then
Cells(i, n+5+j)
El se
Cells(i, n+5+j)
End If
Next |

y(i) /1 x(j)
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n+2) =y()

'Mttelwert bilden
L=20
For i =1 To n
L=L+Cells(m n+5+1i)
Next
L=L/ n
Cells(m+ 1, n+5+n) =1L

' Ei genvekt or
For i =1 Ton
y(i) =1/ L
Cells(i, n+
_ Next i
" Uber pr tf ung
For i =1 Ton
z(i) =0
For j =1
p = a(i, |

3) = y(i

If i
z(i)
Next |
Next
For i =1 To n
Cells(i, n+ 4) =z(i)
Next
End Sub

6- 9. t xt
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Option Explicit

Sub MonteCarl o_Test ()
Dmx, y, z As Double
Dimn, mAs Long
Dmi, j As Long

Thi s\Wor kbook. Wr ksheet s("MonteCarl 0"). Cel I s. O ear
n = 1000000

Randomi ze

Cells(l, 2) = Atn(1)

z = Tiner

End Sub
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Option Explicit

Sub MonteCarl o_Bl echteil ()
Dmx, y, z, e, A As Double
Dimn, mAs Long
Dmi, j As Long

Thi s\Wor kbook. Wr ksheet s("Bl echteil "). Cel |l s. C ear
n = | nput Box(" Anzahl Durchl dufe:")
Randomi ze
A = 160 * 160
z = Tiner
e = 1E- 308
Cells(1, 1) = A* Atn(1)
For i =1 To 20
m=0
For j =1 To n
(160 + e) * Rnd(z) - 80
(160 + e) * Rnd(z) - 80
f Sgr(x * x +y * y) <= 80 Then
If y <= 65 Then

m=m+ 1
End | f
End | f
Next |
Cells(i, 2) =Str(A* m/ n)
Next i
End Sub
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Option Explicit

Sub Maschi nenwartung_Leer ()
Di m Shp As Shape
For Each Shp In Worksheet s(" Maschi nenwart ung") . Shapes
Shp. Del et e
Next
Thi s\Wor kbook. Wr ksheet s( " Maschi nenwartung”) . Cel | s. d ear
Range(" Al: B1"). Sel ect
Sel ection. MergeCel I s = True
Sel ection. Font.Bold = True
Sel ection. Font.Italic = True

Sel ecti on. Val ue = "Maschi nenwart ung”
Range("A: B"). Col umWdth = "10"
Range("C. C'). Col umwWdth = "2"

Range(" A2: A16") . Sel ect
Sel ection. Font.Bold = True
Selection.Font.ltalic = True

Range("A2") = ChrW916) & "t [s]"
Range("A3") = "tmax [s]"
Range("A4") = "x"

Range("A5") = "y"

Range("D1: E1"). Sel ect

Sel ection. MergeCel I s = True
Sel ection. Font.Bold = True
Selection.Font.ltalic = True
Sel ection. Val ue = "Auswertung"
Range(" D2: E2") . Sel ect

Sel ection. Font.Bold = True
Selection.Font.ltalic = True
Range("D2") ="t [s]"
Range("E2") = "w!'

Sel ecti on. Nunber Format = "0"
Range("B2"). Sel ect

End Sub

Sub Maschi nenwart ung_Test dat en()
Cells(2, 2) =1
Cells(3, 2) = 360
Cells(4, 2) =0.3
Cells(5, 2) =0.4

End Sub

Sub Maschi nenwart ung_Auswert ung()
Dmw t, dt, tm i As Long
Dmx, y, z As Double

dt
tm
X

y

CelIs(2, 2)
Cel Is(3, 2)
Cells(4, 2)
Cel Is(5, 2)

Random ze
z Ti mer
i 2
w 0
For t = 0 To tm Step dt
z = Rnd(z)
If z <= x Then
w=w+ 1
End | f
If w> 0 Then
z = Rnd(z)
If z <=y Then
w=w- 1
End | f
End | f
i =i +1
Cells(i, 4)
Cells(i, 5)
Next t
End Sub

—

Sub Warteschl ange_zei gen()
Range(" D3: E363") . Sel ect
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Charts. Add
ActiveChart. Chart Type = x|l XYScatt er Li nesNoMar ker s
ActiveChart. Set SourceData Source:= _
Sheet s(" Maschi nenwart ung") . Range(" D3: E363"),
Pl ot By: =xI Col umtms
ActiveChart. SeriesCollection(l).Nane = _
"=""Warteschl ange"""
ActiveChart.Locati on Were:= _
x|l Locat i onAsQhj ect, Nane: =" Maschi nenwart ung"
Wth ActiveChart
.HasTitle = True
.ChartTitle.Characters. Text = "Warteschl ange”
. Axes(xl Category, xlIPrimary).HasTitle = True
. Axes(xl Category, _
xI Primary). Axi sTitle. Characters. Text = _
"t [Sek.]"
. Axes(xl Val ue, xlIPrimary).HasTitle = True
. Axes( x| Val ue, _
xI Primary). Axi sTitle. Characters. Text = _
"Anzahl Maschi nen”
End Wth
ActiveW ndow. Vi si bl e = Fal se
End Sub

Sub Grafik_I 8dschen()
Di m Shp As Shape
For Each Shp In Worksheet s(" Maschi nenwart ung") . Shapes
Shp. Del et e
Next
End Sub
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Option Explicit

Sub Ersatzprobl em Leer ()
Di m Shp As Shape
For Each Shp I n Worksheet s("Ersat zprobl eni') . Shapes
Shp. Del et e
Next
Thi s\Wor kbook. Wor ksheet s( " Ersat zprobl ent') . Cel | s. d ear

Range(" Al: B1") . Sel ect

Sel ection. MergeCel I s = True
Sel ection. Font.Bold = True
Selection.Font.ltalic = True

Sel ection. Val ue =

"I nst andhal t ungsdat en"

Range("A: A"). Col umWdth = "30"
Range("B: B"). Col umWdth = "10"
Range("C. C"). Col umWwdth = "2
Range("D: 1"). Col umWdth = "10"
Range(" A2: A20") . Sel ect
Sel ection. Font.Bold = True
Sel ection. Font.Italic = True
Range("A2") = ChrW916) & "t [100h]"
Range("A3") = "tnmax [100h]"
Range("A4") = "tNutz [100h]"
Range("A5") = "Punpe ausschalten [h]"
Range(" A6") = "Anschl isse denontieren [h]"
Range("A7") = "G uppe denontieren [h]"
Range("A8") = "Ventil denontieren [h]"
Range("A9") = "Ventil reparieren [h]"
Range("A10") = "Ventil nontieren [h]"
Range("Al1") = "G uppe nontieren [h]"
Range("Al2") = "Anschl isse nontieren [h]"
Range("A13") = "Punpe einschalten [h]"
Range(" Al15") = "Auswertung"
Range("Al6") = "Montagezeit [h]"
Range("Al17") = "Ausfallzeit [h]"
Range("Al18") = "Standzeit Einlass [100h]"
Range("A19") = "Standzeit Auslass [100h]"
Range( " B2: B20") . Sel ect
Sel ecti on. Nunber Format = "0.0"
Range("D1:11"). Sel ect
Sel ection. MergeCel I s = True
Sel ection. Font.Bold = True
Sel ection. Font.Italic = True
Sel ection. Val ue = "Auswertung"
Range("D2:j 2"). Sel ect
Sel ection. Font.Bold = True
Sel ection. Font.Italic = True
Sel ecti on. Nunber Format = " 0"
Range("D2") = "E1 [100h]"
Range("E2") = "E2 [100h]"
Range("F2") = "E3 [100h]"
Range("&") = "Al [100h]"
Range("H2") = "A2 [100h]"
Range("12") = "A3 [100h]"
Range("B2"). Sel ect

End Sub

Sub Ersat zpr obl em Test dat en()
Cells(2, 2) =
Cells(3, 2) = 1000
Cells(4, 2) =10
Cells(5, 2) =0.5
Cells(6, 2) =0.7
Cells(7, 2) =0.4
Cells(8, 2) =0.8
Cells(9, 2) =0.3
Cells(10, 2) = 0.6
Cells(1l1, 2) =0.4
Cells(1l2, 2) = 0.6
Cells(13, 2) =0.2

End Sub

Sub Ersat zprobl em Auswertung_1()
Dmdt, tm x, tn As Double
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' Mont age-

Dimz1, z2, z3, z4, z5, z6, z7, z8,
Dmt, z, zm za As Doubl e
Dmi, j, e, a As Long
DmEV(3), Ez(3), AV(3), Az(3) As Long
Dim Se, Ae, Sa,
dt = Cells(2, 2)
tm= Cells(3, 2)
tn = Cells(4, 2)
z1 = Cells(5, 2)
z2 = Cells(6, 2)
z3 = Cells(7, 2)
z4 = Cells(8, 2)
z5 = Cells(9, 2)
z6 = Cells(10, 2)
z7 = Cells(11, 2)
z8 = Cells(12, 2)
z9 = Cells(13, 2)
For j =1 To 3
Ez(j) =0
Az(j) =0
Next ]
Se =0: Ae =0
Sa=0: Aa=0
zm= 0
=2
z = Timer
ndom ze
For t = dt To tm Step dt

= AV(])

End If
Next |

und Ausfallzeiten
If e >0 O a >0 Then
zm=zm+ z1 + z9

za = za +z1 + z2 + z3 + z4 + z5 + z6 + z7 + _

z8 + z9
End | f

If e > 0 Then

zm=zm+ z2 + z3 + z7 + z8
zm=zm+ e * (z4 + z5 + z6)
End | f
If a > 0 Then
zm=zm+ z2 + z3 + z7 + z8
zm=zm+ a * (z4 + z5 + z6)

End | f

7-4. txt

z9 As Doubl e
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‘Zeitschritt
For j =1 To 3
EV(j) = EV(j) + dt
AV(j) = AV(j) + dt
Next |
Next t
Cells(16, 2) = zm
Cells(17, 2) = za
Cells(18, 2) = Se /| Ae
Cells(19, 2) = Sa/ Aa
End Sub
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Sub Ersat zprobl em Auswertung_2()
Dmdt, tm x, tn As Double
Dimz1, z2, z3, z4, z5, z6, z7, z8,

Dmt, z, zm za As Doubl e
DDmi, j, k, e, a As Long
DmEV(3), Ez(3), AV(3), Az(3) As Long
Dim Se, Ae, Sa,
dt = Cells(2, 2)
tm= Cells(3, 2)
tn = Cells(4, 2)
z1 = Cells(5, 2)
z2 = Cells(6, 2)
z3 = Cells(7, 2)
z4 = Cells(8, 2)
z5 = Cells(9, 2)
z6 = Cells(10, 2)
z7 = Cells(11, 2)
z8 = Cells(12, 2)
z9 = Cells(13, 2)
For j =1 To 3
Ez(j) =0
Az(j) =0
Next |
Se =0: Ae =0
Sa=0: Aa=0
zm=0: za =0
i =2
z = Timer
Random ze

For t = dt To tm Step dt

"Ei nl assventil e

End If
Next |
' Mont age- und Ausfallzeiten
If e>00O a>0 Then

7-5. txt

z9 As Doubl e

zm=zm+ z1 + z9
za = za +z1 + z2 + z3 + z4 + z5 + z6 + z7 + _
z8 + z9
End If

If e > 0 Then
zm=zm+ z2 + z3 + z7 + z8
zm=zm+ e * (z4 + z5 + z6)
For Kk =1 To 3
If EV(k) >=tn / 2 Then
zm=zm+ z4 + z5 + z6
Ez(k) = Ez(k) + 1
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Cells(Ez(k) + 2, 3 + k) = EV(k)
Se = Se + EV(k)

End | f

| f

Ae = Ae + 1
EV(k) =0
End | f
Next k
a > 0 Then

zm=zm+ z2 + z3 + z7 + z8
zm=zm+ a * (z4 + z5 + z6)
For Kk =1 To 3
If AV(k) >=tn / 2 Then

zm=zm+ z4 + z5 + z6

Az(k) = Az(k) + 1

Cells(Az(k) + 2, 6 + k) = AV(k)

Sa = Sa + AV(k)

= Aa + 1

AV(k) =0
End If
Next k
End If
' Zeitschritt
For j =1 To 3
EV(j) = EV(j) + dt
AV(j) = AV(j) + dt
Next |
Next t
Cells(16, 2) = zm
Cells(17, 2) = za
Cells(18, 2) = Se /| Ae
Cells(19, 2) = Sa/ Aa
End Sub

7-5. txt
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Sub Ersat zprobl em Auswertung_3()
Dmdt, tm x, tn As Double

7-6.txt

D WlZl z2, z3, z4, z5, z6, z7, z8, z9 As Doubl e

z, zm za As Double
, J, k, e, a As Long
Di w1EV(3) Ez(3), AV(3), Az(3) As Long
Dim Se, Ae, Sa, Aa

dt = Cells(2, 2)
tm= Cells(3, 2)
tn = Cells(4, 2)
z1 = Cells(5, 2)
z2 = Cells(6, 2)
z3 = Cells(7, 2)
z4 = Cells(8, 2)
z5 = Cells(9, 2)
z6 = Cells(10, 2)
z7 = Cells(11, 2)
z8 = Cells(12, 2)
z9 = Cells(13, 2)
For j =1 To 3
Ez(j) =0
Az(j) =0
Next ]
Se =0: Ae =0
Sa=0: Aa=0
zm=0: za =0
=2
z = Timer
Random ze

For t = dt To tm Step dt

"Ei nl assventil e

) +
+2, 3 +j) =EBVj)
i)

End If
Next |
' Mont age- und Ausfallzeiten
If e>00O a>0 Then

zm=zm+ z1 + z9
za = za +z1 + z2 + z3 + z4 + z5 + z6 + z7 + _
z8 + z9
End If

If e > 0 Then
zm=zm+ z2 + z3 + z7 + z8
For Kk =1 To 3
zm=zm+ z4 + z5 + z6
Ez(k) = Ez(k) + 1
Cells(Ez(k) + 2, 3 + k) = EV(k)
Se = Se + EV(k)
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Ae = Ae + 1
EV(k) =0
Next k

End | f

If a > 0 Then
zm=zm+ z2 + z3 + z7 + z8
For Kk =1 To 3
zm=zm+ z4 + z5 + z6
Az(k) = Az(k) + 1
Cells(Az(k) + 2, 6 + k) = AV(k)
Sa = Sa + AV(k)

Aa = Aa + 1
AV(k) =0
Next k
End If
" Zeitschritt
For j =1 To 3
EV(j) = EV(j) + dt
AV(j) = AV(j) + dt
Next |
Next t
Cells(16, 2) = zm
Cells(17, 2) = za
Cells(18, 2) = Se /| Ae
Cells(19, 2) = Sa/ Aa
End Sub

7-6.txt
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Option Explicit

Dmn, x(), j As Integer

Sub Permut_Start ()
Dimi As Integer

Thi s\Wor kbook. Wr ksheet s( " Per mut ati onen") . Cel | s. d ear

n = | nput Box(" Anzahl ")

ReDi m x(n)

j =0

For i =

x(1)
Next
Call Permut (1)

End Sub

1 To n
=

Sub Permut (k As Integer)
Dmi, y As Integer

y = x(k)
For i = k To n
x(k) = x(i)
x(i) =y
If Kk < n Then
Call Permut(k + 1)
El se
Cal | Permut _Ausgabe
End If
x(i) = x(k)
Next
x(k) =y
End Sub

Sub Per nmut _Ausgabe()
Dimi As Integer

j =] +1
For i =1 To n
Cells(j, i) = x(i)
Next
End Sub
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Option Explicit

Dim MyDoc As (bj ect
Dimn, x() As Long
Dima(), Max As Doubl e

Sub Engpass_Leer ()
Thi s\Wor kbook. Wr ksheet s( " Engpass”). Cel I s. O ear
End Sub
Sub Engpass_Test ()
Cells(l, 1) =7
Cells(l, 2)
Cells(l, 3)
Cells(l, 4)
Cells(1, 5)
Cells(l, 6)

mmnmnn
=
w

Cel Is(2, 1)
Cel Is(2, 2)
Cel 1s(2, 3)
Cel Is(2, 4)
Cel Is(2, 5)
Cel s(2, 6)

o nmmamnn
P Wo
= ol

Cel I's(3, 1)
Cel Is(3, 2)
Cel Is(3, 3)
Cel Is(3, 4)
Cel Is(3, 5)
Cel Is(3, 6)

o

~NNNPFPWOoO R

Cel Is(4, 1)
Cel Is(4, 2)
Cel Is(4, 3)
Cel Is(4, 4)
Cel Is(4, 5)
Cel Is(4, 6)

Cel I's(5, 1)
Cel Is(5, 2)
Cel Is(5, 3)
Cel Is(5, 4)
Cel Is(5, 5)
Cel Is(5, 6)

Cells(6, 1)

Cells(6, 2)

Cells(6, 3)

Cell s(6, 4)

Cell s(6, 5)

Cell s(6, 6)
End Sub

OFrRrOOWO A~ O WO ~NOU OO, UINA

Sub Enpass_Start ()
Dmi, k As Long
Set MyDoc = Thi sWr kbook. Wor ksheet s(" Engpass")
n = MyDoc. UsedRange. Rows. Count
Max = 0

ReDi m x(n), a(n, n)

For i =1 To n
x(i) =i
For Kk =1 To n
a(i, k) = Cells(i, k)
Next k
Next i

Call Permut (1)
End Sub

Sub Permut (k As Integer)
Dmi, y As Long

y = x(k)
For i = k To n
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x(k) = x(i)
x(i) =y
If k < n Then
Call Permut(k + 1)
El se
Cal | Permut _Ausgabe
End If
x(i) = x(k)
Next i
x(k)y =y
End Sub

Sub Per nmut _Ausgabe()
Dmi As Integer
Dimz As Double

z =0
For i =1 To n
z =z + a(i, x(i))
Next i
If z > Max Then
Max = z
For i =1 To n
Cells(n + 2, i) =x(i)
Cells(n + 3, i) =a(i, x(i))
Next i
Cells(n +3 n+1) =z
End | f
End Sub
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Option Explicit

Sub Regression_Leer()
Thi s\Wor kbook. Wr ksheet s( " Regression"). Cel I s. O ear
Call Regression_Gafik_I 6schen

End Sub

Sub Regression_Test ()
Dimi As Integer

For i =1 To 10
Cells(i, 1) =i
Next
Cells(1, 2) = 1.57
Cells(2, 2) =2.22
Cells(3, 2) =2.03
Cells(4, 2) = 2.41
Cells(5, 2) =2.35
Cells(6, 2) = 2.38
Cells(7, 2) = 2.58
Cells(8, 2) = 2.49
Cells(9, 2) =2.78
Cells(10, 2) = 2.92
End Sub

Sub Regression_Start()
Di m nyDoc As Obj ect
Dmi As Long
Dima, b, r, sx, sy, xdq, yq As Double
Di m sxx, syy, sx2, sy2, sxy As Double
Set MyDoc = Thi sWr kbook. Wr ksheet s(" Regr essi on")
= MyDoc. UsedRange. Rows. Count

ReDi m x(n), y(n)

For i =1 To n
x(i) = Cells(i, 1)
y(i) = Cells(i, 2)
SX = sx + x(i)
sy = sy + y(i)
Next
Xq =sx / n
yg =sy / n
For i =1 Ton
SXX = sxx + (x(i) - xq)
syy = syy + (y(i) - ya)
SX2 = sx2 + (x(i) - xq) N 2
sy2 = sy2 + (y(i) - yq) ™ 2
sxy = sxy + (x(i) - xq) * (y(i) - ya)
Next
a = sxy / sx2
b =yq- a* xq
= sxy / Sqr(sx2) / Sqgr(sy2)
Cells(l 5) =
Cells(2, 5) = b
Cells(3, 5 =r
For i =1 Ton
Cells(i, 3) =a™* x(i) +b
Next
End Sub

Sub Regression_Gafik()

Charts. Add

ActiveChart. Chart Type = x|l XYScatt er Smoot hNoMar ker s

ActiveChart. Set SourceData Source: = _
Sheet s(" Regressi on") . Range(" C15")

ActiveChart. SeriesCol | ection. NewSeri es

ActiveChart. SeriesCol | ection. NewSeri es

ActiveChart. SeriesCol |l ection(1l).XVal ues
"=Regr essi on! R1C1: R10C1"

ActiveChart. SeriesCol | ection(1l).Values =
"=Regr essi on! R1C2: R10C2"

ActiveChart. SeriesCollection(l).Nane = "=""Messwerte"""

ActiveChart. SeriesCol | ection(2).XVal ues =
"=Regr essi on! R1C1: R10C1"

ActiveChart. SeriesCol l ection(2).Values = _
"=Regr essi on! R1C3: R10C3"

ActiveChart. SeriesCollection(2).Nane = _
"=""Regressi onsgerade"""
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ActiveChart.Locati on \Were: =xl Locati onAsQbj ect ,
Nane: =" Regr essi on"
Acti veChart . Axes(xl Val ue). Sel ect
Wth ActiveChart. Axes(xl Val ue)
.M ninmuntcale = 1.5
. Maxi muntcal e 3
.MnoruUnitlsAuto = True
.MajorUnitlsAuto = True
.Crosses = x|l Automatic
. ReversePl ot Order = Fal se
. Scal eType = xl Li near
.DisplayUnit = x| None
End Wth
Acti veChart . Axes(xl Cat egory). Sel ect
Wth ActiveChart. Axes(xl Cat egory)
. M ni muntScal el sAuto = True
. Maxi muntScal e = 10
.MnorUnitlsAuto = True
.MajorUnitlsAuto = True
.Crosses = x|l Automatic
. ReversePl ot Order = Fal se
. Scal eType = xl Li near
.DisplayUnit = x| None
End Wth
End Sub
Sub Regression_Gafik_| 6schen()
Di m Shp As Shape
For Each Shp In Worksheet s(" Regressi on"). Shapes
Shp. Del et e
Next
End Sub
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Option Explicit
Dmm n As Integer

Sub Nut zwert _Start()

m=0

n==~0

Call Nutzwert_ Fornblatt(m n)
End Sub

Sub Nut zwert _Fornblatt(m n)
Dmi, j As Integer
Dmr, ¢ As String

Thi s\Wor kbook. Wr ksheet s( " Nut zwer t anal yse"). Cel I s. O ear

' Ei ngaben erforderlich?
If m= 0 Then
m = | nput Box(" Anzahl der L&dsungen")
End If
If n =0 Then
n = | nput Box("Anzahl der Kriterien")
End If
If m=0O n =0 Then
MsgBox "Ei ngabefehler!"
Exit Sub

End | f

' Spal t enbeschri ftung
Col ums(" A A"). Col umWdth = 30
Range("Al"). Val ue = "L6sungen"
For i =1 Ton
c =Chr(64 +i * 2) &"1"
Range(c) . Sel ect
Wth Sel ection
.Value = Str(i) &". Krit."
End Wth
Next i

"Spaltenbreite
For i =1 To n
c =Chr(64 +i * 2) &":" &Chr(64 +i * 2 + 1)
Col umms(c) . Sel ect
Wth Selection
. Col uiMmWdth = 6
End Wth
Next i

c =Chr(64 + (n +1) * 2) &"1"
Range(c) . Val ue = "Nutzen"

' Far bkennung
For i =1 To n
r =Chr(64 +i * 2+ 1) &"2:" & _
Chr(64 +i * 2 1) & LTrim(Str(1 + m)
Range(r) . Sel ect
Wth Selection.Interior
.Colorlndex = 15
.Pattern = x|l Solid
End Wth
Next i

r =Chr(64 +n* 2 +2) &"2:" & _
Chr(64 + n* 2+ 2) &LTrimStr(1 + m)
Range(r) . Sel ect
Wth Selection.Interior
.Colorlndex = 15
.Pattern = x|l Solid
End Wth

"Formel n setzen
For i =1 Ton
c =Chr(64 +i * 2 + 1)
For j =1 To m
r=c¢ &LTrim(Str(1 +j))
Range(r) . Sel ect
ActiveCel | . Formul aR1C1 = "=R([-1]*R[-" & _
LTrim(Str(j)) & "]C
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Next |
Next

" Summen besti Mmen
For j =1 To m

r=Chr(64 +n* 2+ 2) &LTrim(Str(1 +j))

c = "="

For i =1 To n
c=c+"R-" &LTrimStr(2*i - 1)) &"]"
If i <n Thenc =c¢ & "+"

Next

Range(r) . Sel ect
ActiveCel |l . Formul aR1C1 = ¢
Next |
End Sub

Sub Nut zwert _Bei spi el ()
m= 3
n=3
Call Nutzwert_ Fornblatt(m n)

Cel Is(2, 1)
Cel Is(3, 1)
Cel Is(4, 1)

N
"B
" e

Cel I's(1, 3)
Cel I's(1, 5)
Cel Is(1, 7)

Cel 1s(2, 2)
Cel Is(3, 2)
Cel Is(4, 2)

N wWww wWhN

Cel Is(2, 4)
Cel Is(3, 4)
Cel Is(4, 4)

I
NWN

Cells(2, 6)

Cells(3, 6)

Cells(4, 6)
End Sub

I
PN A
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Sub Qui cksort_Test ()
Dim x As Doubl e
Dimi As Integer

X = Ti nmer
Randoni ze (x)
For i =1 To 100
Cells(i, 1) = Rnd(x)
Next
End Sub

Sub Qui cksort_Start()
Dim MyDoc As bj ect
Di mvon, bis As Integer

8- 5. txt

Set MyDoc = Thi sWor kbook. Wr ksheet s(" Qui cksort™)

von =1
bis = MyDoc. UsedRange. Rows. Count
Call QuickSort(von, bis)

End Sub

Sub Qui ckSort (v, b)
Dmi, j, p As Integer
Dimx, y As Doubl e

%
b

Int((v + b) / 2)
Cells(p, 1)

:
J
p
X

"Array aufteilen

Do
Wil e (CE||S(I 1) < x)
i =i +1
Wend
VWile (Cells(j, 1) > x)
=7 -1
Wend
If i <=] Then
'tauschen
y = Cells(i, 1)
Cells(i, 1) = Cells(j, 1)
Cells(J 1) =y
i =i +1
=] -1
End | f
Loop Until i > j

rekursive Aufrufe
If v <j Then
Call QuickSort(v, j)

End | f
If i < b Then
Call QuickSort(i, b)
End | f
End Sub
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Option Explicit
DimBlatt As Wrksheet

Sub Stickliste_Neu()
Dim Name As String
Di m I ndex As Integer

8- 6. t xt

Nane = | nput Box(" St ckli sten-Kennung ei ngeben!")

" Uber pr iif ung, ob Stuckliste vorhanden

For Each Blatt |In Sheets
If Nanme = Bl att. Nane Then

MsgBox " Stickliste bereits vorhanden”, vbOKOnly

Exit Sub
End | f
Next

" St uckl i ste neu erzeugen

Set Blatt = Wrksheets. Add

Bl att. Name = Nane

Cal|l Stickliste Fornblatt
End Sub

Sub Stickliste_Ldschen()
Dim Nanme, t As String

t = Thi sWwr kbook. Acti veSheet . Nane

Nane = I nput Box("Zu | dschende St lickli sten-Kennung ei ngeben! ",

" Uber pr iif ung, ob Stuckliste vorhanden

For Each Blatt In Sheets
If Name = Bl att. Nane Then

I f MsgBox("Stuckliste wirklich | dschen?",

vbYesNo, "ACHTUNG ") = vbNo Then

Exit Sub
End | f
Bl att. Del ete
Exit Sub
End | f
Next
End Sub

Sub Stickliste Fornblatt()
Dim MyDoc As bj ect

Set MyDoc = Thi sWor kbook. Acti veSheet
MyDoc. Acti vat e
MyDoc. Cel | s. d ear

MyDoc. Range("Al1") = MyDoc. Nane & "-
MyDoc. Range( " Al: F1") . Sel ect
Wth Sel ection
. Horizontal Ali gnnent = xl Center
.Vertical Alignment = x|l Bottom
.WapText = Fal se
.Oientation = 0
. Addl ndent = Fal se
.IndentLevel =0
.ShrinkToFit = Fal se
. Readi ngOrder = x| Cont ext
.MergeCell's = True
End Wth
Wth Sel ection. Font
.Name = "Arial"
.Size = 14
. Stri ket hrough = Fal se
. Superscript = Fal se
. Subscri pt = Fal se
. QutlineFont = Fal se
. Shadow = Fal se

. Underline = xl UnderlineStyl eNone

.Colorlndex = x| Automatic
End Wth
Sel ection. Font.Bold = True

MyDoc. Range( " A2")
MyDoc. Range( " B2")

" St uf e"
"PosNr."

Baugr uppe"
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MyDoc. Range("C2") = "Menge"
MyDoc. Range("D2") = "Bezei chnung"
MyDoc. Range("E2") = "ldent-Nr."
MyDoc. Range("F2") = "Material™
MyDoc. Range( " A2: A2"). Sel ect

Wth Sel ection

.Value = "Stufe"
.Columwdth = 10
End Wth

MyDoc. Range( " B2") . Sel ect
Wth Selection

.Value = "Pos. Nr."
.Columwdth = 7
End Wth

MyDoc. Range(" C2") . Sel ect
Wth Sel ection

. Val ue = "Menge"

. Col uiMmWdth = 8
End Wth
MyDoc. Range( " D2") . Sel ect
Wth Sel ection

. Val ue = "Bezei chnung”
. Col uiMmWdth = 30
End Wth

MyDoc. Range("E2") . Sel ect
Wth Selection

. Val ue = "Baugr uppe"
. Col uiMmWdth = 10
End Wth

MyDoc. Range( " F2"). Sel ect
Wth Selection

.Value = "Material"
.Col umwdth = 20
End Wth

MyDoc. Col ums(" A: A") . Sel ect
Wth Sel ection
. Number Format = "@
. Horizontal Ali gnnent = xlI Left
.Vertical Alignment = x|l Bottom
End Wth
MyDoc. Col ums("B: C") . Sel ect
Wth Sel ection
. Nunber For mat = " 0"
. Horizontal Ali gnnent = x| R ght
.Vertical Alignment = x|l Bottom
End Wth
MyDoc. Col ums("D: F") . Sel ect
Wth Sel ection
. Number Format = "@
. Horizontal Ali gnnent = xl Left
.Vertical Alignment = x|l Bottom
End Wth

MyDoc. Range( " A3") . Sel ect
End Sub

Sub Stickliste_Struktur()
Di m MyDoc, MyDocNew As (bj ect
DmMn, Max, MaxU, x As Integer
Dim Nanme, t As String
Dmi, j, k, s As Integer

Set MyDoc = Thi sWor kbook. Acti veSheet
MyDoc. Acti vat e

Max = MyDoc. UsedRange. Rows. Count - 2
Name = "S-" & MyDoc. Name

" Uber pr iif ung, ob Stuckliste vorhanden
For Each Blatt In Sheets
If Nane = Blatt.Nanme Then
MsgBox " Stickliste bereits vorhanden”, vbOKOnly
Exit Sub
End If
Next
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" St uckl i ste neu erzeugen
Set Blatt = Wrksheets. Add
Bl att. Name = Nane

"Mt neuer Stuckliste arbeiten

Set MyDocNew = Thi sWr kbook. Act i veSheet
MyDocNew. Acti vat e

MyDocNew. Cel | s. Cl ear

Call Stickliste Fornblatt

' Uber nahme der Daten
For i = 1 To Max
For j =1 To 6
MyDocNew. Cel I s(i + 2, j) = MyDoc. Cel Is(i + 2, j)

Next |
Next i
" Auf | 6sung der Strukt ur
Mn =20
Do
x =0
Max = MyDocNew. UsedRange. Rows. Count - 2
For i = Mn + 1 To Max
Nane = MyDocNew. Cel I s(i + 2, 5)
If Not Nanme = "" Then
Set MyDoc = Thi sWr kbook. Wr ksheet s( Nane)
MaxU = MyDoc. UsedRange. Rows. Count - 2
For j =1 To MaxU
If Not MyDoc.Cells(j + 2, 1) = "" Then
X =x +1
MyDocNew. Rows(i + 2 + x). Sel ect
Sel ection. I nsert Shift:=xl Down
MyDocNew. Cel I s(i + 2 + x, 1) = _
MyDocNew. Cel I s(i + 2, 1) + 1
For k =2 To 6
MyDocNew. Cel I s(i + 2 + x, k) = _
MyDoc. Cel I s(j + 2, k)
Next k
End If
Next |
Mn =i
i = Max
End If
Next i

Loop Wile x > 0
" Struktur ergdnzen
Max = MyDocNew. UsedRange. Rows. Count
For i = 3 To Max
j = Val (MyDocNew. Cel I s(i, 1))
If j > 1 Then
t =""
For k = 2 To j

t =t &"."
Next k
t =t &LTrim(Str(j))
MyDocNew. Cel I s(i, 1) =1t
End | f
Next i
End Sub
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Option Explicit

Sub Net zpl an_Neu()

Thi s\Wor kbook. Wr ksheet s(" Net zpl an") . Cel | s. d ear

Range("Al") = "Tatigkeiten"

Range("Bl1") = "Optims-" & vbLf & "tische Zeit"
Range("Cl") = "Wahrschein-" & vbLf & "liche Zeit"
Range("Dl1") = "Pessims-" & vbLf & "tische Zeit"
Range("F1") = "FEreignis"

Range("Gl") = "Erwartete" & vbLf & "Dauer”
Range("HL") = "Abwei chung"

Range("I11") = "Spéatestens” & vbLf & "starten unt
Range("J1") = "Spatestens" & vbLf & "enden unt
Range("K1") = "Friuhester"” & vbLf & "Start uni
Range("L1") = "Spatester"” & vbLf & "Start uni
Range("ML") = "Frihestes" & vbLf & "Ende unf
Range("Nl") = "Spéatestes" & vbLf & "Ende unt
Range("OLl") = "Schl upf"

Range("P1") = "Kritischer" & vbLf & "Pfad"
Range(" QL") = "Abwei chung"

Range(" Al: QL") . Sel ect

Sel ection. Font.Bold = True

Sel ection. Font.Italic = True

Col ums(" A: A") . Sel ect

Sel ection. Number Format = " @

Col ums("B: D") . Sel ect

Sel ecti on. Nunber For mat = "#0. 0"
Col ums(" G Q') . Sel ect

Sel ecti on. Nunmber For mat = "#0. 000"

Range(" A2"). Sel ect

End Sub

Cel I's(2,
Cel I's(3,
Cel I s(4,
Cel I s(5,
Cel I s(6,
Cel I's(7,
Cel I's(8,
Cel I's(9,
Cel I s( 10,

Cel I's(2,
Cel I's(3,
Cel I s(4,
Cel I s(5,
Cel I s(6,
Cel I's(7,
Cel I's(8,
Cel 1's(9,
Cel I s( 10,

Cel I's(2,
Cel I's(3,
Cel I s(4,
Cel I s(5,
Cel I s(6,
Cel I's(7,
Cel I s(8,
Cel I's(9,
Cel I s( 10,

Cel I's(2,
Cel I's(3,
Cel I s(4,
Cel I s(5,
Cel I s(6,
Cel I's(7,
Cel I s(8,
Cel I's(9,
Cel I's(10, 4)

End Sub

(IR TER TR IR TR T AT (IR TER TR IR TR T AT (IR TER TR IR TR T AT
FPRPWONAWN

WhoiOrrOOPL,w

N~Nowo~Nouu

Sub Net zpl an_Test ()

R o
Y
nlo A
o g
"3 6
" a6
w7
"G 7"

= "7-8"

)]

)]

9
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Sub Netzpl an_Start ()
mM/DocAs hj ect
Max As | nteger
el, e2 As String
D|mS() F(), a(), e() As Double
Dmtl, t2, t3 As Double
DmV, L, SL As Double

1000

Set MyDoc = Thi sWor kbook. Act i veSheet
MyDoc. Acti vat e

Max = MyDoc. UsedRange. Rows. Count - 1
If Max > 0 Then
ReDi m S(Max), F(Max), a(Max, 2), e(Mux, 2)

For i =1 To Max
tx = Cells(i + 1, 1)
el = Left(tx, InStr(tx, "-") - 1)
e2 = Right(tx, InStr(tx, "-") - 1)
a(i, 1) = Val (el)
a(i, 2) = Val (e2)
tl = CDbl (Cells(i + 1, 2))
t2 = CDbl (Cells(i + 1, 3))
t3 = CDbI(OeIIs(i + 1, 4))
e(i, 1) =(t1 +4 * t2 +1t3) / 6 "erwartete Dauer
e(i, 2) = ((t3 -1t1) / 6) 2 'Vari anz
S(i) =0
F(i) =0
Next i

"Auf fi nden der frihesten Startzeiten
For i = 1 To Max
If S(a(i, 2)) < S(a(i, 1)) + e(i, 1) Then
S(a(i, 2)) = S(a(i, 1)) + e(i, 1)
End | f
Next i
F(a(Max, 2))

S(a(Max, 2))

" Auf fi nden der spét esten Endzeiten
For i = Max To 1 Step -1
If F(a(i, 1)) =0 O _
F(a(i, 1)) > F(a(i, 2)) - e(i, 1) Then
F(a(i, 1)) = F(a(i, 2)) - e(i, 1)

End If
Next i
L=0
V=0
For i =1 To Max
SL = F(a(i, 2)) - S(a(i, 1)) - e(i, 1)
If SL <= 0.1 Then
Cells(i + 1, 6) = "Kritisch!"
End If
Cells(i +1, 7) =e(i, 1)
Cells(i + 1, 8) = Sqgr(e(i, 2))
If SL <= 0.1 Then
Cells(i +1, 9 = S(a(i, 1))
Oells(i + 1, 10) = F(a(i, 2))
" Auf summi erung von Pfadl &nge und Vari anz
If L <F(a(i, 2)) Then L = F(a(i, 2))
V=V+e(i, 2
El se
Cells(i + 1, 11) = S(a(i, 1))
Cells(i +1, 12) = F(a(i, 2)) - e(i, 1)
Cells(i + 1, 13) = S(a(i, 1)) + e(i, 1)
Cells(i + 1, 14) = F(a(i, 2))
Cells(i + 1, 15) = SL
End If
Next i
End If
Cells(2, 16) =1L
Cells(2, 17) = Sqgr (V)
End Sub
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Option Explicit

Sub SuchlLi st e()
Di m nyDoc As Obj ect
Dmt As String
Dmv, b, m i As Long

Set nyDoc = Thi sWr kbook. Wr ksheet s(" Suchl i ste")

' Ei ngabe
t = I nput Box("Suchbegriff angeben!")

' Start-Suchbereich

"von 1 bis Anzahl Eintrage

v 1

b nmyDoc. UsedRange. Rows. Count

" Suchschl ei fe
Do While b >= v
m=1Int((v +b) / 2)

If t > Cells(m 1) Then
v=m+1
El se
b=m-1
End If
i =V
Loop
" Ausgabe

Cells(i, 1).Activate
MsgBox "Zeile:" & Str(i) & vbLf & Cells(i, 1),
vbOKOnly, "Suchergebnis von: " &t
End Sub
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Option Explicit

Sub G eedy_Neu()
Thi s\Wor kbook. Wor ksheet s(" G eedy"). Cel | s. C ear

Range("A1") = "Auf.Nr."
Range("B1") = "Wert"
Range("Cl") = "Beleg." & vbLf & "Zeit" & vbLf & "[h]"
Range("Dl1") = "Zeitraum & vbLf & "zur Erl." & _
vbLf & "[h]"
Range("F1") = "Auf.Nrn."
Range("Gl") = "Ges. Wrt"

Range(" Al: G1"). Sel ect
Sel ection. Font.Bold = True
Selection.Font.ltalic = True
Range("E: E"). ColumWdth = 2
Range(" A2"). Sel ect

End Sub

Sub Greedy_Test ()
Dimi As Integer

For i =1 To 6
Cells(i +1, 1) =i

Next

Cells(2, 2) =73
Cells(3, 2) =61
Cells(4, 2) =55
Cells(5, 2) =12
Cells(6, 2) = 48
Cells(7, 2) = 33
Cells(2, 3) =12
Cells(3, 3) =10
Cells(4, 3) =8
Cells(5, 3) =11
Cells(6, 3) = 14
Cells(7, 3) =10
Cells(2, 4 = 30
Cells(3, 4) = 40
Cells(4, 4 =50
Cells(5, 4) = 30
Cells(6, 4 = 35
Cells(7, 4 = 45

End Sub

Sub Greedy_Start()
Dim MyDoc As (bj ect
Di

mW Z, w, zi, ei As Double
Dmi, j, k, I, wwbx, kMax, n As Integer
Dima() As Integer
Dmt As String

Set MyDoc = Thi sWr kbook. Wor ksheet s(" G eedy")
n = MyDoc. UsedRange. Rows. Count - 1
ReDi m a(n, 4)

' Dat en Uber nehnen

For i =1 To n
a(i, 2) =Cells(i +1, 2)
a(i, 3) =Cells(i +1, 3)
a(i, 4) =Cells(i + 1, 4)

Next i

For i =1 To n

" Merker | 6schen
For j =1 To n

a(j, 1) =0
Next |
'"Ersten Wert setzen
a(i, 1) =1

"Sortierung der Werte
For j =2 To n
‘grosster freier \Wert
W= 0
I =0
For k =1 Ton
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If a(k, 1) = 0 Then
If a(k, 2) > WThen
W= a(k, 2)
I =k
End If
End If
Next k
a(l, 1) =j
Next |

Prif ung der Zul @ssigkeit und Ausgabe
=0
=0

a(k, 3) <= a(k, 4) Then
Z + a(k, 3)
W+ a(k, 2)
If j 1 Then
t LTrim(Str(k))

o
1) =] Then
+

t =t &"-" & LTrim(Str(k))

End | f
Next k
Next |
Cells(i + 1, 6)
Cells(i +1, 7)
Next i
End Sub

—
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Option Explicit
Sub Ei nCodes_Start ()
Dm A(16, 4), WU 4), M16) As Integer
Dmi, j, k, I, n As Integer
Dim pl, p2 As Integer
Dmy, z, s As Integer
Dmt As String
"Start
Thi s\Wor kbook. Wr ksheet s("Ei nCodes") . Cel | s. d ear
Range("H W).ColumwWdth = 1
z = I nput Box("Anzahl der Codes bis zum Stop angeben")
y 1

' Ausgangskonfi gurati on 0000
For j =1 To 4

AL, j) =0
Cells(1, j) =0
Next |
' Mer ker Ausgangswerte
For i =1 To 16
Mi) =0
Next
"Start
i =1
Do

"Schritt vor
For j =1 To 4

Uij) = A, J)
Next ]
If Mi) < 4 Then
Mi) = Mi) +1

UMi)) =1- UWMi))

" Pr 0f ung
"Wrd die gleiche Konstellation
"noch einmal gefunden, ist pl=1
pl =0
For k
p2
For

=1 Toi
=0
j =1 To 4
If Not Wj) = A(k, j) Then p2 =1
Next |
If p2 =0 Then pl1 =1
Next k

' Neue Konstellation
If pl = 0 Then
i =1 +1
For j =1 To 4

AC, ) = Uj)
CelI's(i, j) = Wj)
Next |

If i = 16 Then
"Prifung, ob der Code in sich geschl ossen ist
s =0
For j =1 To 4
If Not A(L1l, j) = A(16, j) Then
s =s+1
End If
Next |
If s =1 Then
' Code brauchbar und wird registriert
For k =1 To 16
t =""
For j =1 To 4
If Ak, j) = 1 Then
t =t + ChrW9608)

El se
t =t + ChrW8901)
End I f
If j <4 Thent =1t + vbLf
Next |
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Cells(y, 7 + k) =
Next k

y =y +1

' Merkerstand zei gen
For k =1 To 16

Cell s(k, 6) = Mk)
Next k

" Abbruch

If y =2z + 1 Then
Exit Sub

End | f

End | f

"Schritt zurick
Mi) =0
i =i -1
End | f
End | f
El se

"Schritt zurulck

Mi) =0

i =i

-1
End If
Loop Wile i >0
End Sub

t

9- 3. txt
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Option Explicit

Sub Jeep_Neu()

9-4. txt

Thi s\Wor kbook. Wr ksheet s(" JeepProbl ent'). Cel | s. O ear

Range("Al") = "Tankfullung [L]"
Range("A2") = "Verbrauch [L/100km "
Range("A3") = "Entfernung [knm"
Range("D1") = "Depot"
Range("E1") = "Entfernung"
Range("F1") = "Differenz"
Range(" Al: A3"). Sel ect

Sel ection. Font.Bold = True
Selection.Font.Italic = True
Range("D1: F1"). Sel ect

Sel ection. Font.Bold =
Selection.Font.ltalic

Range(" A: A") . Col uymwW d
Range("C. C"). Col umWd
Range("B1"). Sel ect

Tr
t
t

h
h

End Sub

Sub Jeep_Test ()
Cells(l, 2) =80
Cells(2, 2) =10
Cell s(3, 2) = 1500

End Sub

Sub Jeep_Start ()
Dmv, t, e, s, u, wAs Double
Dimi As Integer

t = Cells(l, 2)
v = Cells(2, 2)
e = Cells(3, 2)
i =0
s =0
u=2~0
Do
i =i +1
s=s+ 1/ ((i - 1) * 2+ 1)
Cells(i +1, 4) =i
w=t/ v * 100 * s
Cells(i +1, 5 =w
Cells(i +1, 6) =w- u
u=w
Loop Wiilet / v * 100 * s < e
End Sub

Seite 1



10-1. txt
Option Explicit
Dim Zeil e As I nteger

Sub Maschi nen_Neu()
Dmm p, i As Integer
Dmt As String

Thi s\Wor kbook. Wr ksheet s( " Maschi nenbel egung”). Cel I s. O ear
Cells(1, 1) "Fol ge"

Cells(l, 2) "Wert"

Cells(1, 3) " Pher onon”

m
p

Cells(1, 5+ m "Fol ge"
Cells(l, 6 +m "Wert"

t = "AL:" & Chr(64 +6 +m &"1"
Range(t) . Sel ect

Sel ection. Font.Bold = True
Selection.Font.ltalic = True

t = "DL:D" & LTrim(Str(p + 1))
Range(t) . Sel ect

Sel ection. Font.Bold = True
Selection.Font.ltalic = True

I nput Box(" Anzahl Maschi nen™)
I nput Box( " Anzahl Produkte")

Range("D1"). Sel ect
Sel ecti on. Nunber For nat
ActiveCel | . For mul aR1C1

LTrim(Str(p)) & "/" & LTrim(Str(m)

For i =1 To m
Cells(l, 4 +i) ="M &LTrimStr(i))
Next
For i =1 To p
Cells(l +i, 4 ="P" &LTrimStr(i))
Next
End Sub

Sub Maschi nen_Test ()
Thi s\Wor kbook. Wr ksheet s( " Maschi nenbel egung”). Cel I s. O ear
Range("D1"). Sel ect
Sel ecti on. Nunber For mat
ActiveCel | . For mul aR1C1
Cells(1, 1) "Fol ge"
Cells(l, 2) "Wert"
Cells(1, 3) " Pher onon”
Cells(1, 5 + 3) = "Fol ge"
Cells(l, 6 + 3) = "Wert"
Range("Al:11"). Sel ect
Sel ection. Font.Bold = True
Sel ection. Font.Italic = True
Range(" D2: D6") . Sel ec

"5/ 3"

Sel ecti on. Font . Bol d

t
e
Selection.Font.ltalic

Tru
= True
Cells(2, 4)
Cells(3, 4)
Cells(4, 4)
Cell s(5, 4)
Cells(6, 4)
Cells(1, 5)
Cells(1, 6)
Cells(1, 7)

" pe
" ppn
" pg"
" pg
" pg
"ML
" VR
" VB

Cel Is(2, 5)
Cel s(2, 6)
CelIs(2, 7)
Cel Is(3, 5)
Cel Is(3, 6)
Cel Is(3, 7)
Cel Is(4, 5)
Cel Is(4, 6)
Cel Is(4, 7)
Cel Is(5, 5)
Cel Is(5, 6)
Cel Is(5, 7)
Cel Is(6, 5)

OO\IN-hN-hB-bOOU‘IOOOOU‘I
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Cells(6, 6) =2
Cells(6, 7) =9
End Sub

Sub Maschi nen_Start ()
Dmg, m n, p, g, r, v, i, j, k, I, f() As Integer
Dmt, ts, z() As String
Dmw, x, u(), s(), y(), Mn As Doubl e

Zeile =1

x =0

Randomi ze

g = I nput Box("Anzahl G uppen")

n = | nput Box("Anzahl Amei sen/ G uppe")

p = Left(Cells(1, 4), InStr(Cells(1, 4), "/") - 1)
m= Right(Cells(1l, 4), InStr(Cells(1, 4), "/") - 1)

ReDim z(n), y(p, 2), f(p), u(m, s(n)

For i =1 To g " Uber alle G uppen
For j =1 To n " Uber all e Pseudoanei sen

For k =1 To p 'uber alle Produkte

' Ber iicksi chti gung der Pherononanteil e
If Kk >1 And Zeile > 1 Then
For | 1 Top
I, 1) > 0 Then
l, 2) =1
rr=1To Zeile
t &"-" & LTrinm(Str(l))

Len(ts)) Then
2) + _
Cells(r, 3))

o~ -

"Wahr schei nl i chkei tsverteil ung
g=20

For | =1 To p

|=g+y(l.2)

Rnd( x)

Int(x * g + 1)
0
I

=Xz
~Q

X

T
o
=

=1Top
g=9+y(l, 2
If g >= w Then
v = |
I

End I f
Next

If y(v, 1)

y(v, 1)

y(v, 2)

If k

t

El se

0 Then

0

0

1 Then
LTrim(Str(v))

Inmn v

t =t &"-" & LTrim(Str(v))
End If

f(k) =v

q=1
End If
Loop Wile g =0
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Next k
Cells(j +1, 5+m =t
z(j) =t

' Besti mmung der Durchl auf zeit
For k =1 To p

For | =1 To m
If Kk =1 Then
u(l) = Cells(f(k) +1, | + 4)
El se
If | =1 Then
u(l) =u(l) + Cells(f(k) + 1, | + 4)
El se
If u(l - 1) < u(l) Then
u(l) =u(l) + _
Cells(f(k) +1, | + 4)
El se
u(l) =u(l - 1) + _
Cells(f(k) +1, | + 4)
End | f
End | f
End | f
Next
Next

Cells(j +1, 6 +m
s(j) = u(m
Xt j

u(m

' Beurteilung
"Nur die mnimalsten Werte werden ei ngetragen
For j =1 To n
If j =1 Then
Mn = s(j)

hen
k, 3) +1

~ N
[N
~

1
N
—~

—_——~—

—~ -

If g =0 Then
Zeile = Zeile +
Cells(zeile, 1)
Cells(zeile, 2)
Cells(zeile, 3)
End If
End If
Next |
Next
End Sub

—~

mnineE
—_——
~——

=0 N
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Option Explicit

Sub Trager_Optim erung()
Di m xl1la, yla, x1n, yln, dx1, dyl As Integer
Di m x2a, y2a, x2n, y2n, dx2, dy2 As Integer
Dmi, j, nl, n2, nB As Integer
Dimx, a As Doubl e
Diml1la, |2a, |13a, |4a, |5a As Double
Dml1ln, 12n, 13n, |14n, I5n As Double
Dim gl2a, gl2n, g34a, g34n As Doubl e

Random ze

For j =1 To 50

xla =0
yla = 0
x2a = 0
y2a = 0
a = 100
M =0: n2 =0: nB=20
l1a = a
|2a = a
3a = a
| 4a = a
[5a = Sqr(2) * a
Do
"1. Knoten
gl2a = l1la + | 2a
X = Rnd(x)
dx1 = Int(x * 3 - 1)
X = Rnd(x)
dyl = Int(x * 3 - 1)
xln = xla + dx1
yln = yla + dyl
[1n = Sgr((a - yln) ~ 2 + x1n ~ 2)
[2n = Sgr((a + x1n) ~ 2 + yln ~ 2)
gl2n = 11n + | 2n
M =m + 1
If gl12n < gl2a Then
n =0
End If
Cells(1, 1) = xla
Cells(1, 2) =yla
Cells(1, 3) = gl2a
"2. Knoten
g34a = 13a + |l 4a
X = Rnd(x)
dx2 = Int(x * 3 - 1)
X = Rnd(x)
dy2 = Int(x * 3 - 1)
Xx2n = x2a + dx2
y2n = y2a + dy2
[3n = Sgr((a - x1n + x2n) ~ 2 + (yln - y2n) " 2)
[4n = Sgr((a - y2n) N 2 + x2n ™ 2)
g34n = 13n + 14n
n =n2 + 1
If g34n < g34a Then
n2 =0
End If
Cells(2, 1) = x2a
Cells(2, 2) =y2a
Cells(2, 3) = g34a

"l etzte Verbindung
I5n = Sgr((a - x2n) ~ 2 + (a - y2n) " 2)
Cells(3, 3) =15n

m=nm +1
If mML = 0 And n2 = 0 Then
xla = xln
yla = yln
| 1a = | 1n
|2a = | 2n
gl2a = gl2n
X2a = Xx2n
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y2a = y2n

[3a = 13n

[4a = 14n

g34a = g34n

[ 5a = 15n

nB =0

End If
Loop Wile nm8 < 100
Cells(j, 5 = Cells(1, 1)
Cells(j, 6) = Cells(1, 2)
Cells(j, 7) = Cells(2, 1)
Cells(j, 8 = Cells(2, 2)
Cells(j, 9) = Cells(1, 3)
Cells(j, 10) = Cells(2, 3)
Cells(j, 11) = Cells(3, 3)
Cells(j, 12) = Cells(1, 3) + Cells(2, 3) + Cells(3, 3)
Next |
End Sub
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Option Explicit

Sub PP_Neu()

10- 3. t xt

Thi s\Wor kbook. Wr ksheet s( " Packpr obl ent'). Cel | s. C ear
"Maxi mal "
"Massen: "
"Werte: "
"Masse"

Cells(l, 1)
Cells(l, 3)
Cells(2, 3)
Cells(4, 1)
Cells(4, 2)
Cells(4, 3)
Range(" Al").

Sel ecti on.
Sel ecti on.
Range( " A4:
Sel ecti on.
Sel ecti on.
Range( " CL:
Sel ecti on.
Sel ecti on

Font .

"Wert

Range("AZ*).SeIect

End Sub

' Er zeugung von 50 zufal | bedi ngten Gegenst &nden

Sub PP_Test ()

Dimi As Integer
Dmx, m w As Doubl e

Random ze

For i =1 To 50
X = Rnd(x)
m=Int(x * 50) + 1
X = Rnd(x)
w=Int(x * 100) + 1
Cells(i +4, 1) = m
Cells(i +4, 2) =w

Next

Cells(2, 1) = 200

End Sub

'Massen imBereich 1...50

"Werte imBereich 1...100
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' Erzeugung der Start-Eltern
Sub PP_Elter()
Dmi, j, k, m n As Integer
Dmx, g, g1, w, wl, Max As Doubl e

Randomi ze

Max = Cells(2, 1)

n = Thi s\Wor kbook. Wr ksheet s( " Packpr obl enf) .
UsedRange. Rows. Count

n=n-4

For Kk =1 To 4
For i =1 To n ' Nullvektor
Cells(i +4, 3 +Kk) =0
Next i

' Zuf al | sbedi ngt e Auswahl von Genen

Rnd( x)
Int(x * n + 1)
Cells(j + 4, 1)
Cells(j + 4, 2)
=m+ 1

gl <= Max Then
g+ gl
w + wl
s(j +4, 3+k) =1
0

3ps@ea@
—unznn+

&
»
2
=
wwo

End Sub
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‘Vergl ei ch der Chronpsonen
"Erf 0l | ungskriterium maxi mal er \Wert
Sub PP_Sel ection()

Dmi, j, k, n As Integer

Di m Max As Doubl e

n = Thi s\Wor kbook. Wr ksheet s( " Packpr obl enf) .

UsedRange. Rows. Count

n=n-4
Max = Cells(2, 1)
For i =1 To 2
If Cells(l, 5+ i) <= Max Then
For j =1 To 2
If Cells(2, 5+ i) >Cells(2, 3 +j) Then
For Kk =1 Ton + 4
Cells(k, 3 +j) =Cells(k, 5 +1i)
Next k
j =2
i =i +1
End | f
Next |
End | f
Next i

Range("F: G"). Sel ect

Sel ection. d ear

Range(" A2"). Sel ect
End Sub
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' Kreuzung nach dem Ei n- Punkt - Uber kr euzver f ahr en
' (one- poi nt - crossover)
Sub PP_Crossover ()
Dmi, j, n As Integer
Dmx, m m, w, wl As Doubl e

Randomi ze
n = Thi s\Wor kbook. Wr ksheet s( " Packpr obl enf) .
UsedRange. Rows. Count

n=n-4
X = Rnd(x)
j =Int(x * n+ 1) 'Vertauschungspunkt der Chronpbsonen
For i =1 To j
Cells(i + 4, 6) = Is(i + 4, 4)
Cells(i + 4, 7) = [1s(i + 4, 5)
Next i
For i =) To n
Cells(i + 4, 6) = Is(i + 4, 5)
Cells(i + 4, 7) = [1s(i + 4, 4)
Next i
"Ermttlung der neuen Werte
For i =1 To 2
m=0
w=20
For j =1 To n
If Cells(j +4, 5+ i) =1 Then
nm = Cells(j + 4, 1)
wl = Cells(j + 4, 2)
m=m+ nml
w=w+ wl
End If
Next |

Cells(l, 5+i) =m

Cells(2, 5+i) =w
Next i
End Sub
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Sub PP_Mut ation()
Dmi, j, n As Integer
Dmx, m m, w, wl As Doubl e

Randomi ze
n = Thi s\Wor kbook. Wr ksheet s( " Packpr obl enf) .
UsedRange. Rows. Count

n=n-4
For i =1 To 2
X = Rnd(x)
If x < 0.2 Then ' 20% Wahr schei nli chkeit einer Mitation
x=Rnd(x)
j =Int(x * n + 1)
If Cells(j +4, 5+ i) =0 Then
Cells(j +4, 5+1i) =1
El se
Cells(j +4, 5+i) =0
End | f
End | f
Next i
"Ermttlung der neuen Werte
For i =1 To 2
m=20
w=20
For j =1 To n
If Cells(j +4, 5+ i) =1 Then
m = Cells(j + 4, 1)
wl = Cells(j + 4, 2)
m=m+ ml
w=w+ wl
End | f

Next ]
Cells(1, 5+ i)
Cells(2, 5+ 1)
Next i
End Sub

£3
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Sub PP_Popul ati onen()
Dmi, n As Integer

n = | nput Box(" Anzahl der Popul ati onen ei ngeben!")

For i =1 To n
Call PP_Sel ection
Call PP_Crossover
Call PP_Miutation
Next
End Sub
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Option Explicit
Option Explicit
DimwT(4), wD(3) As Double

Sub Auswertung()
DmT, M3, 5), v(4) As Double
Dmi, il, i2, z As Integer
Dimu, ul, u2, sv As Double
Dim MyDoc As bj ect
Di m Shp As Shape
Set MyDoc = Thi sWor kbook. Wr ksheet s(" Fuzzy")
MyDoc. Acti vat e
MyDoc. Cel | s. d ear
‘alle Charts | dschen
For Each Shp In MyDoc. Shapes
Shp. Del ete
Next
" Auswer t ungsst art
z =0
"Uber alle Tenperaturen
For T = 600 To 1000 Step 50

" Fuzzyfi zi erung
Call FuzzyTenperatur(T)

For i =0 To 2

MO, i + 1) = wI(i)
Next
z =z +1

Cells(1, z) =T

"Uber alle Dricke
For i =1 To 9
Call FuzzyDricke(i)
For i1l =0 To 2
Mil+ 1, 0) = wD(il)
Next i1

"I nf erenzen
For i1l =1 To 3
For i2 =1 To 5
Mil i2) = Mnimum(Mil, 0), MO, i2))
Next 12
Next i1

' Def uzzyfi zi erung

v(4) =M1, 1) + M1, 2) + M2 1)

v(3) =M1, 3) + M2 2) + M3, 1)

v(2) =M1, 4 + M2 3) + M2 4) + M3, 2)
v(1l) =M1, 5 + M3, 3)

v(0) = M2, 5) + M3, 4) + M3, 3)

sv = v(0) + v(1l) + v(2) +V(3)'+ v(4)
= 4

If Not sv = 0 Then
v(il) =v(il) / sv

End | f
Next i1
ul = v(1) ~ 2 * 0.25 + v(2) ~2* 0.5+ _
v(3) 2 * 0.75 +v(4) ~2*1
u2 = v(0) 2 +v(1l) 2 +v(2) 2+ _
v(3) M2 +v(4) N2
If Not u2 = 0 Then
u=ul/ u2
El se
u=20
End | f
Cells(2 +i, z) =u
Next
Next T

End Sub

Function M ninunm(a, b) As Double
If a <= b Then
M ni mum = a
El se
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Mnimum= b
End | f
End Functi on

Sub FuzzyTenperat ur (T)
Dimi As Integer
If T < 600 Then
wr(o) =1
El se
If T <= 700 Then
wr(0) = (700 - T) / 100

El se
wl(0) =0
End | f
End | f
For i =1 To 4
If T< 700 + (i - 1) * 100 Then
wl(i) =0
El se
If T <=700 +i * 100 Then
wr(i) = (T - (700 + (i - 1) * 100)) / 100
se
If T <=700 + (i + 1) * 100 Then
wr(i) = (700 + (i + 1) * 100 - T) / 100
El se
wl(i) =0
End | f
End | f
End | f
Next
If T < 900 Then
wi(4) =0
El se

If T <= 1000 Then
wr(4) = (T - 900) / 100
El se
wr(4) =1
End | f
End | f
End Sub

Sub FuzzyDricke(i)
Sel ect Case i

Case 1

wD(0) = 1: wDh(1) =0: wh(2) =0
Case 2

wD(0) = 0.75: wD(1l) = 0.25: wD(2) =0
Case 3

wD(0) = 0.5 wD(1l) = 0.5 wD2) =0
Case 4

wD(0) = 0.25: wD(1) = 0.75: wD(2) =0
Case 5

wD(0) = 0: wDh(1l) =1: wh(2) =0
Case 6

wD(0) = 0: wDh(1l) = 0.75: wD(2) = 0.25
Case 7

wD(0) = 0: wDh(1l) = 0.5 wh(2) =0.5
Case 8

wD(0) = 0: wD(1l) = 0.25: wD(2) = 0.75
Case 9

wD(0) = 0: wDh(1l) =0: wh2) =1
End Sel ect

End Sub
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