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Dim rand As New Random

Function makeGraphDistances(ByVal numberCities As Integer)

1. Dim inner()

2. ReDim inner(numberCities - 1)

3. Dim i As Integer, j As Integer

4. For i = 0 To numberCities - 1

5. inner(i) =0

6. Next

7. Dim dists()

8. ReDim dists(numberCities - 1)

9. For i = 0 To numberCities - 1

10. dists(i) = inner

11. Next

12. For i = 0 To numberCities - 1

13. For j=i+ 1 To numberCities - 1
14. Dim isValue As Double

15. isValue = rand.next_2(1, 9)
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16. dists(i)(j) = isValue
17. dists(j)(i) = isValue
18. Next
19. Next
20. makeGraphDistances = dists

End Function

Sub displayView(trail, ByVal sheet As Worksheet, ByVal rowCount As Integer)

1. Dim i As Integer, str As String

2. For i = LBound(trail) To UBound(trail)

3. str = str + CStr(trail(i)) + " "

4. Next

5. sheet.Cells(sheet.UsedRange.Rows.Count + 1, 1).Value = str

6. sheet.Cells(sheet.UsedRange.Rows.Count, 1).Font.Colorindex = 7
End Sub
Sub showAntsView(ants, dists, ByVal sheet As Worksheet, ByVal rowCount As Integer, ByVal ph

As Phes)

1. Dim i As Integer, j As Integer

2. For i = LBound(ants) To UBound(ants)

3. sheet.Cells(rowCount + i, 1).Value = CStr(i) + ":["

4, Dim str As String

5. str=""

6. For j = LBound(ants(i)) To UBound(ants(i))

7. str = str + CStr(ants(i)(j)) + CStr(" ")

8. Next

9. sheet.Cells(rowCount + i, 2).Value = str

10. sheet.Cells(rowCount + i, 3).Value = "] Length=" + Format(CStr(ph.Length(ants(i),
dists)), "#0.0")

11. Next

End Sub
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Dim rand As New Random

Const maxValue = 1.79769313486232E+308
Const alpha=3

Const beta =2

Function initAnts(ByVal numberAnts As Integer, ByVal numberCities As Integer, ByVal ph As

Phes)

1. Dim inner()

2. ReDim inner(numberCities - 1)

3. Dim i As Integer

4. For i = 0 To numberCities - 1

5. inner(i) =0

6. Next

7. Dim ants()

8. ReDim ants(numberAnts - 1)

9. Fori=0To numberAnts - 1

10. ants(i) = inner

11. Next

12. Fori=0To numberAnts - 1

13. Dim start As Integer

14. start = rand.next_2(0, numberCities)
15. ants(i) = RandomTrail(start, numberCities, ph)
16. Next

17. initAnts = ants

End Function
Function RandomTrail(ByVal start As Integer, ByVal numberCities As Integer, ByVal ph As Phes)
Dim trail() As Integer
ReDim trail(numberCities - 1)
Dim i As Integer, idx As Integer, temp As Integer
For i = 0 To numberCities - 1
trail(i) =i
Next
For i = 0 To numberCities - 1

Dim r As Integer, tmp As Integer

O OO A N O

r = rand.next_2(i, numberCities)

[E
=

tmp = trail(r)

=
=

trail(r) = trail(i)
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trail(i) = tmp
Next
idx = ph.IndexOfTarget(trail, start)
temp = trail(0)
trail(0) = trail(idx)
trail(idx) = temp

RandomTrail = trail

End Function
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Function nextCity(ByVal isCount As Integer, ByVal cityX As Integer, visited, pheromones, dists,

ByVal ph As Phes)
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17.

Dim probability() As Double, cumulate() As Double
probability = moveProbability(isCount, cityX, visited, pheromones, dists, ph)
ReDim cumulate(UBound(probability) + 1)
Dim i As Integer
For i = LBound(probability) To UBound(probability)

cumulate(i + 1) = cumulate(i) + probability(i)
Next
Dim p As Double
p = rand.nextdouble
For i = LBound(cumulate) To UBound(cumulate) - 1

If p >= cumulate(i) And p < cumulate(i + 1) Then

nextCity =i

End If
Next
If nextCity < 0 Then

Err.Raise vbObjectError + 513, "Ants.MyObject", "Failure to return valid city in

nextCity."

End If

End Function

Function moveProbability(ByVal isCount As Integer, ByVal cityX As Integer, Vvisited,

pheromones, dists, ByVal ph As Phes)

1.

Dim adjacent() As Double
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2. ReDim adjacent(UBound(pheromones))

3. Dim sum As Double, i As Integer

4. sum=0

5. For i = LBound(adjacent) To UBound(adjacent)

6. If i = cityX Then

7. adjacent(i)=0

8. Elself visited(i) Then

9. adjacent(i)=0

10. Else

11. adjacent(i) = pheromones(cityX)(i) » alpha * (1 / ph.distance(cityX, i, dists)) A
beta

12. If adjacent(i) < 0.0001 Then

13. adjacent(i) = 0.0001

14. Elself adjacent(i) > (maxValue / (UBound(pheromones) * 100)) Then

15. adjacent(i) = maxValue / (UBound(pheromones) * 100)

16. End If

17. End If

18. sum = sum + adjacent(i)

19. Next

20. Dim probability() As Double

21. ReDim probability(UBound(pheromones))

22. For i = LBound(probability) To UBound(probability)

23. probability(i) = adjacent(i) / sum

24. Next

25. moveProbability = probability

End Function
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Dim numberCities As Integer, i As Integer
numberCities = UBound(pheromones) + 1
For i = LBound(ants) To UBound(ants)
Dim start As Integer
Dim newTrail() As Integer
start = rand.next_2(0, numberCities)
newTrail = buildTrail(i, start, pheromones, dists, ph)

ants(i) = newTrail

O OO I R S

Next

[EEN
L

updateAnts = ants
End Function
Function buildTrail(ByVal isCount As Integer, ByVal start As Integer, pheromones, dists, ByVal
ph As Phes)
Dim trail() As Integer
ReDim trail(UBound(pheromones))
Dim visited() As Boolean
ReDim visited(UBound(pheromones))
trail(0) = start
visited(start) = True
Dim i As Integer

For i = LBound(pheromones) To UBound(pheromones) - 1

O O O A

Dim cityX As Integer, nexti As Integer

[
£

cityX = trail(i)

=
=

nexti = nextCity(isCount, cityX, visited, pheromones, dists, ph)

[
I

trail(i + 1) = nexti

[
2

visited(nexti) = True

[
o

Next

[
Z

buildTrail = trail
End Function
Function updatePheromones(pheromones, ants, dists)
Dim i As Integer, j As Integer, k As Integer
For i = LBound(pheromones) To UBound(pheromones)
For j=i+ 1 To UBound(pheromones(i))
For k = LBound(ants) To UBound(ants)
Dim islen As Double, dec As Double, inc As Double
islen = Length(ants(k), dists)

dec = (1# - decrease) * pheromones(i)(j)

o N & W o» B

inc = 0#
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9. If edgelnTrail(i, j, ants(k)) Then
10. inc = increase / islen
11. End If
12. pheromones(i)(j) = dec + inc
13. If pheromones(i)(j) < 0.001 Then
14. pheromones(i)(j) = 0.001
15. Elself pheromones(i)(j) > 100000# Then
16. pheromones(i)(j) = 100000#
17. End If
18. pheromones(j)(i) = pheromones(i)(j)
19. Next
20. Next
21. Next
22. updatePheromones = pheromones

End Function

Function edgelnTrail(ByVal cityX As Integer, ByVal cityY As Integer, trail)

1. Dim lastindex As Integer, idx As Integer

2. lastindex = UBound(trail)

3. idx = IndexOfTarget(trail, cityX)

4, If idx = 0 And trail(1) = cityY Then

5. edgelnTrail = True

6. Elself idx = 0 And trail(lastindex) = cityY Then
7. edgelnTrail = True

8. Elself idx =0 Then

9. edgelnTrail = False

10. Elself idx = lastindex And trail(lastindex - 1) = cityY Then
11. edgelnTrail = True

12. Elself idx = lastindex And trail(0) = cityY Then
13. edgelnTrail = True

14. Elself idx = lastindex Then

15. edgelnTrail = False

16. Elself trail(idx - 1) = cityY Then

17. edgelnTrail = True

18. Elself trail(idx + 1) = cityY Then

19. edgelnTrail = True

20. Else

21. edgelnTrail = False

22. End If
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End Function
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