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Private Sub Workbook -Open(}
UserForm1.Show

End Sub

- o a w
UV 0.1 uamddudrglusunsy

nUT 0.8 Tudnmihusnveslusunsuasdivuling 3 Un 89 juUil 9.2-9.4 ssudnsiids

Wianavumuneian 1, 2, 3 muanu

Private Sub CommandButtonl Click(}
Unload Me
UserForm2.Show

End Sub

‘:l o as d' L3
"i:‘IJVI 9.2 WAMIARILLBNA START‘lUWU']Lﬁﬂ‘UBQT‘U'ﬂLﬂ'ﬁI

Private Sub CommandButton2_Click()
Unload Me

UserForm1. Hide

UserFormé.Show

End Sub

P o ar oA vy
JUT 2.3 uanafndadiana ABOUT Tumihusnuaalusunsy
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Private Sub CommandButton3 Click(}
Unload Me
if MsgBox("Do you want to exit program?”, vbOKCancel, “Exit Program’) = vbCancel Then
Exit Sub |
Application.Quit

End Sub

=l o ar o o
JUT 1.4 uamamndadlana EXIT Tumhusnuaslusunsy

WInNA ABOUT Tumiusnuds axdigminging UserFormé Falumineinanediindadivu

Ll

=

nuteaY 4 1n3UR n.5 Feezudnaladagui 4.5

o

Private Sub CommandButton] Click()
UserFormb.Hide

Userform1 Show

End Sub

3UN v.5 uanarmdadiona OK Tu UserFormé Tumiusnuadtusunsy

a"} a v o

2. Yumauil 1 isqﬁ'mauamu'mqnﬁ'l uasdiuausn -

u

Usznadiuls

Dim Numcust As Integer
Dirn Numcar As Integer
Dim MaxCap As Integer
Dimn SlartUseCar As Inleger

Dim FinishedUseCar As Integer

-:I o u ar o .‘: i
3U# 9.6 uammdaUszmesauyslumin umeud 1

neluasiumdsiirmualianansassyrldifisaudiney vasdwougnin Suause A

UBITD wazawildsa auddu
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Piivate Sub TextBoxt Change{)
if Len(TextBox1) > 0 Then
If IsNumeric{TextBox1) = False Then
MsgBox "Ny nsBNiBRAIOMEAIATYITILY, vbOKONly
TextBoxi = Lefi{TextBox1, Len{TextBoxt) - 1)
TextBox1 SetFocus
Exit Sub
End {f
End ¥f

End Sub

= o o o v 1 <l 1 as ] v
Ul 0.7 uansdrdaimustiannsoszymlaifawddiay vasdiuugn

Private Sub TextBox2 Changef}
If Len(TextBox2) > 0 Then
If lsNumeric(TextBox2) = False Then
Msellox 'n'itu'miﬂniagal.u?nzﬁ":m'ul.vi'lﬁ.:u', vbOKOnly
TextBox2 = Lefl{TextBox2, Len(TextBox2) - 1)
TextBox2 SetFoctis
Exil Sub
End If L
End If

End Sub

A o o ] @ 1 gs . a
Uil 0.8 uanedimualiannsaszyAlafivauddnay vesinoun

Private Sub TextBox3 Change(}
If Len{TextBox3} > 0 Then
If isNumeric{TextBox3) = False Then
MsgBox ‘nyannsentayaiemsiaauritu’, vbOKOnly
TextBox3 = Lefi(TextBox3, Len(TextBox3) - 1}
TextBox3.5etFocus
Exit Sub
End If
End {f

End Sub

A L 1'1 a Ly 4 o= 19r
JUR 0.9 uamqmmmnum‘hnmms?szqm'lﬂmmuﬂmmw YBIANUYIN
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Private Sub CommandButton8 Click()
Unload Me

UserForm2.Hide

UserForm1.Show

End Sub

‘J o Q.J ] L4 ‘I; i
E'ﬂ‘l’l 4,10 ugaaAndadions BACK a3viunaui 1

3. YumpuR 2 T3yAIN1SBUSRU

Dim Tmax As Double, Tmin As Double,Trate As Double
Dim Eq As Integer
Dim DeTmax As Double, DeTmin As Double, DeEq As Double, DeTrate As Double
‘mssaA default
Delmax = 100
DeTmin = 0.00001
DeEg=5
DeTrate = 0.9
‘avvanullassyAiAsuMiah
ir TexiBoxl.szlue ="0r "I-'extBox2 =" Or TexiBox3 = ™ Or TexiBox21 = ™ Or TextBox23 =™ Then
MseBox NyuInsantayalvaTimntna’, vbOKOnly
Exit Sub
End If
FlihAAssyuuanslu Worksheet("Data) fbildoslden default
I TextBoxdNalue - * Then
TextBoxd Value = DeTmax
End If
If TextBox5.Value = * Then
TextBox5Value = DeTmin
End il
If TextBox2d.Value = ™ Then
TextBox24 Value = Defq
End if
If TexiBox7 Value = Then
TextBox7 Value = DeTrate

End if
i

v T
Y |

| A o 3 lﬂ‘ J 1
- ﬁﬂ‘ﬂ ¥.11 UassAliana YuURBUY 2 SEYRINIDLBOU




103

Numcust = TextBox1 Value
Numcar = TextBox2 Value

MaxCap = TextBox3Value
StariUseCar = TextBox21Value
FinishedUseCar = TextBox23.Value
Tmax = TextBoxd Value

Trin = TextBox5 Value

Eq = TextBox24 Value

Trale = TexiBox7.Value

"wARUI WM SAan muAnialal
f Tmax < Tmin Or Tiate <= 0 Or Trale >= 1 Then
If Tmax < Train Then
MsgBox “Rrumgiiusuissnnnivianiiugumgiigaie -
End If
If Trate <= 0 Or Trate >= 1 Then
MsgBox "daimnBudadaann 0 uasdponi 1°
End Il

End I

‘mmiuiiniayaly Worksheets{Dala’)
Worksheets("Data").Range{"D?") = Numcust
Worksheets("Data’).Ranee("D8%) = Numcar
Worksheelts("Dala").Range("D12"} = Numcycle
Wdrksheels('Dala').Range('DQ') = MaxCap
Worksheels{"Data”).Range{"D107) = SlartUseCar
Worksheels("Data").Range("D11") = FinishedUseCar
Worksheets(*Evaluation’) Ranee{"C15%) = Tmax
Worksheets(“Evaluation®).Range("C16") = Tmin
Worksheets("Evaluation”).Range{*C17) = Eq
Worksheels{"Evaluation”).Range{"C18") = Trate

End Sub

] ' o o o o { ' '
U7 v.11 (@0) uasFndadiona dunauil 2 szyAnsaudey
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4, funauil 3 \anidnsaudou

dlamhsalUsunsuvaaduneuit 3 1dan¥Bmasudeu Usngiu wlifdedagui 9.12

“domanausaudiany uaslihiuansi Worksheets(*Evaluation”)

if OptionButlon1.Value = True Then
Worksheets(*Evaluation’).Range{*C20") = AR

Elseff OptionButton3.Value = True Then
Worksheels("Evaluation”).Range{*C20") = "“Houduwa”

Fisell OptionButtons Value = True Then
Worksheets(*Evaluation”) Range("C20%) = "aafi 1 Aunie”

flse
MsgBox "njundaninisvit Neishbourhood Search

End If

44 o ar UTJ i = ool 1
EUVI .12 uﬂmmaﬂuum‘uumauﬁ 3 w@anisnisaueau

1 =
5. 9umauy 4 Jszulana

Public Sub SAL()

“Gunmbsinaen

Dim StariTime As Single,EndTime As Single,Runing As Single

Dim Sbest As Double, Scur As Double, Snew As Double

Dim Rbest{) As Integer, Raur{) As Integer, Rnew{) As inleger

Dim NewSol() As Integer

Dim BestRow As Integer

Dim Eq As integer, No As Integer, v As Integer

Dim counlProcess As Double, countMax As Double, countNow As Double
Dim RanSA As Double, Prob As Double

Dim Tmax As Double, Tmin As Double, Trate As Double, T As Double, TT As Double
Dim K As Double

Dim i As Integer,z As Integer, a As Integer

Dim NumAns As Inleger

Dim b As Integer

Worksheets{"Data") Range{"A17) = 0

x| o o Y ] o, o
JUR .13 wamsrihdadianirnanoumaiminisng Sssitiunsdnfiumsdsznans
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‘oRneAMls
tq = SnnuevililunwAwawdaingaama

T = gruvphitlogiu

a

Tmax = Suuiliaumy

Tmin = guaQIiauda

Trate = SATMM5EUAT

]

‘Sbest = AwaunAnian dausFuiioyis

'Scur = Amay w Hagiy

‘Snew = AMRBUALAYIN Neighbourhood search

Rbest() = MAmoURiERg Ausrudadogtu dould o
Reur() = A mauRARgn nAwaulmi Newsol fiold 0
‘Rnew() = AAmavrasAmaulwi

‘Prob = Aanuinety exponentiat

‘RanSA = Ansguiadisufiumammninesi Prob

' ol ol

‘BestRow = umrsAmaulwmivingaudassay

~fhidauves Process bar

'fq = Worksheets{"Evaluation”).Range("C17°).Value
Trnax = WorIqheets('Evalualion').Range('C15').Value
Tmin = Worksheets{"Fvaluation”} Range{"C16") Value
Trate = Worksheets{"Fvaluation”).Range{"C18").Value
T = Tmax

No =0

StartTime = Timer

Do White T >= Tmin

No = No +1
T=T* Trale
Loop

counthMax = No * Eq
UsedForm9.ProgressBarl. Value = ¢

UserForm®9.Labeli.Caplion = Format{0, *0%")

51U 9.13 (sie) nansdrdadiowivinuauaiumaminsing Jewnduntsduiiunis

LTl
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Funsvsinara
Numcust = Worksheels{"Data").Range{"D7") Value
Numcar = Worksheels(*Data"). Range{"D8%).Value
NumAns = (2 * (Numcust - 1)}

Application.ScreenUpdating = False

Call SetFormat

Call InitialSolutionF
Call CheckCaplnitial
Call SumCostinitial

Call Timewindowlnitial

UBHU SA
ReDim Rbest{1 To Numcust)

ReDim Rcur(1 To Numcust)

ReDim NewsSolution{l To (2 * (Numcust - 1)), 1 To Numcusl)

ReDim TotalCost(1 To (2 * (Numcust - 1))

audimvi1 SA Taailidnaucufuiuiseuiianganou

Scur = Worksheets{"Evaluation®). Range("F15").0fset{0, Numcust + 1 + Numcust + Numcar + 3)
Sbest - Scur :

Worksheets{*Evaluation).Range{"F 147 Offsel(0, Numcus:t + 1 + Numcust + Numcar + 3) = Sbest

Rmusteyadudy

Eq = Worksheels("Evaluation®).Range("C17") Value
Trna;( = Worksheets("Evaluation™).Range{"C15%) Value
Tmin = Worksheels("Evaluation’).Range(*C16%) Value

Trate = Worksheets("Evaluation”).Range({"C18%} Value

countProcess = 0

T = Tmax
Worksheets("Evaluation”).Range{"012").Value = Trmax
b=1

Do While T »= Tmin

JU#l 4.13 (dle) wamsdadlomiivinauauanuiamingng Fwudynsdtiunig

UJseunana
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IfT <> Tmax Then
Call InitialSolution
Call CheckCaplnitial
Call SumCostinitial
Call Timewindowinitiat
End i
Forv=1ToEq
countProcess = countProcess + 1
Il Worksheels("Data").Range("Al") Value = 1 Then Exit Sub
‘n171 Neighbourhood search
Call NewSolulion]
If Worksheets("Evaluation”).Range("C207). Value = “adudi* Then
Calt Swapi
Fiself Worksheets(“Evaluation”).Range(*C20") Value = *Adit 1 @1uwit" Then
Call Stablel
Flself Worksheets("Evaluation’) Range{"C20") Value = "@ousuwds’ Then
Call Slide
End Il
‘msthsiivA1AMaUTLAINMTHA Neighbourhood search
Call CheckCap
Call SumCost
Call Timewindow
Tidurilisusmusdimolmilily Avay
Forz =t To (2 * (Numcust - 1)) /
TolalCost(z) = Worksheeﬁ'Evalualion').Range{'Fl6').Off§et(2, Numaust + 1 + Numcust + Numcar + 3)
Next z : '
= mmnATlinwitieuiigavesrmoilmi =
Snew = TolalCosi(1)
Fori=1To {2 * (Numcust - 1))
if TotalCost(i) <= Snew Then
| Snew = TolalCost(i)
BestRow = i
End If

Next i

A ] o ..l : i ] E; o =,
3uit .13 (o) waneddadiomhdnuaumnuituwinising dsemdunsduiung
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“fumdmeulwilu Amay
Fori =1 To (2 * (Numcust - 1)}
For j = 1 To Numcusl
NewSolution(i, j} = Worksheets(“Evaluation’}.Range{"F16") Ofisel(i, j)
Next j
Next i
Fori= 1 To Numcust “ifm1aws InitialSol Tu Aray
Recuri) = Worksheets("Evaluation®). Range{"F15°1.0ffset(0, i)
Next i
Yimsilssdivsaamitminle iidRnddeerteyiy sasdmounafigaviehi
Scur = Worksheels("Evaluation”) Range("F15").0fset(0, Numcust + 1 + Numcust + Numcar + 3)
Shest — Worksheets(*Evaluation™).Range{"F14*).Offset{0, Numcust + 1 + Numcust + Numcar + 3)
IF Snew <= Scur Then  ‘iAmarlwifniAweutigt Migmaulwi = Asouiluqiiu
Scur = Snew
Worksheets(‘Evaluation”).Range{*F15%).0ffsel(0, Numcust + 1 + Numcust + Nurncar + 3) = Scur
=dudfugnAudasynuasamaulyl Fulenui Intial Sulution =*
For i =1 To Numcust
Reur{i) = NewSolution{BesiRow, i)
Worksheets("Evaluation”).Range{"F 15 Offsel(0, i) = Rcur(i)
- Next i
Call CheckCaplnitiat
Worksheets{“Evaluation”).Range("G12") = v ldsauAmoy w ogiu

Worksheets("Evaluation™).Range{"012") = T "lz'iqm“qﬁmﬁﬁ'mau e thgifu

elisnTAmga A ufitUagiiy
i Seur < Sbést Then
Shest = Scur
Worksheels("Evai;.nation').Range('F14').Offsel(o. Numcust + 1 + Numcust + Numcar + 3) = Sbest
Fori=1To Numaust
Rbest(i} = Reur(i}
Worksheets("Evaluation”).Range("F14°).Offsel{D, i} = Rbesti)

Next i

~ Worksheets("Evaluation”).Range(% 12') = v ldsaufmauiianan
Worksheets("Evaluation”).Range(T127) = T ‘quwqﬁmﬁﬁwmﬂ;ﬁﬁqﬂ

End If

o ' o o o o1 Y [ H o=
JUN ©.13 (din) uansmdndlavtisuausuinvmunsng Faomunssuiiuns
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Elself Snew > Scur Then ‘Tadmanlwi udnitdmoutlgiu Tildmmmnissiiu
RanSA = Rnd()
Prob = Bxp{{Snew - Scur}/ T}

‘frrrninsiiiunaniviairiuan Random Widmaulwi = Aasuilegii
if RanSA <= Prob Then
Scur = Snew
Worksheets("Evaluation”) Range{*F15).0ffsel{0, Numcust + 1 + Numcust + Numear + 3) = Scur
For i = 1 To Numcust
Reur(i) = NewSolution(BestRow, i) _
Worksheets("Evaluation”) Range("r157).0ffset{0, i} = Reur(i)

Next i

UanATELAATIZAUY excel

Worksheets("Evaluation®).Range{"G12’) = v

Worksheets(“Evaluation”) Range("0127) = T
End If

End If

SnSuamuAmaulmi
ReDim NewScl(l To (2 * {Numcust - 1)} + 2, Numcust + 2 To Numncust + 1 + Numcust + Numcar + 1)
For i = 1 To 2 »ADOF0e0A! Amay
For j = Numeust + 2 To Numcust + 1 + Numcust + Numcar + 1
Newsol(i, ) = Worksheets{"Evaluation”.Range{"F13).Offsel(j, j)
Next j

Next i

Call CheckCap

Worksheels("Evaluation”).Range{"G12) = v
countMow = {countProcess * 160) / countMax)
UserForm®.ProgressBarl Value = countNow

UserFarm@.Labell Caption = Format{countNow / 100, "09%")

DoEvents-

51l .13 (de) uamddadiowminenaunuanuinawining Fnadunsdniuns

Uszunana




110

Next v
‘angaumiidagmdnsimiiug
T=T*%Trate

Loop

If Worksheets("Data”).Range("Al") = 0 Then
EndTime = Timer
Runing = EndTime - StartTime
Worksheets("Evaluation™).Celts(12, 4) = Runing
Application ScreenUpdating = True
UserForm9.Hide

End If

End Sub

] ' o v o v ) =] o
JUT .13 (da) uansidadiomivinuwauaunrwingsng Jsesdunmsdniiunm

Jszanana

6. Ardaenly uazArselu Module

6.1 mdslu Module2

Public Sub initialSolutionF()
“umdaGuntd lunnduimauiui
Application. ScreenUpdating = False

Dim K As Integer,As Integer

Dim Random As Double

Dim x As Integer,y As Integer, r As Integer
Dim iArr() As Integer

Numcust = Worksheets("Data”).Range("D7")Value

Numcar = Worksheets("Data").Range("D8") Value

ReDim iArr(1 To Numcust)
For i = 1 To Numcust
Worksheets("Evaluation™}.Range('F 14,F157).0ffset{0, i.Value = i

Next i

gﬂﬁ ¥.14 wanardadenldads mitialsolutionF
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Fori =1 To Numcust

iAr(i) = Worksheets(Evaluation®).Range("F14,F15°).0ffset{(0, i).value

Next i

Grgumduminnnliiay iWeprumainuang
For i = Numcust To 1 Step -1
K = Numcust
Random = Rnd()
¢ = Int{Random * K} + 1
If r = Numcust + 1 Then r = Numcust
If TempR = r Then
K = Numcust
Random = Rnd(}
1 = Int{Random * (K)) + 1
If r = Numcust + 1 Then r = Numcust
End If
TempR =¢
Temp = iAn(r)
iAnrte) = iArri)
iArr(i} = Termp
Next i

Fori = 1 To Numcust

Worksheets("Evaluation®).Range("*F14,F15%).Offset(0, i).Value = iAr(i)
Next i ‘
Application.ScreenUpdating = True

End Sub

JU v.14 (dp) uansndeianlifnd InitialSolutionF
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Public Sub NewSolutioni()

‘hislunmsmiondmaulmildndmoutlogtiu

Nurncust = Worksheets("Data"}. Range("D7").Value

Nurmcar = Worksheets("Data").Range{"D8%) . Value

Application.ScreenUpdating = False
ReDim CurrentSol(1 To Numcust)

ReDim NewSolution{l To (2 * (Numcust - 1)), 1 To Numcusl)

For i = 1 To Numcust
CurrentSolli) = Worksheets(*Evaluation”).Range("F157).0ffset(0, i} Value

Next i

For i =1 To (2 * (Numcust - 1)) ‘Copy 0&0 Q; oQpulaAOeApét Adafear NewSol{ueOu(QyleAiA)
For j = 1 To Numcust
NewsSolutiondi, j) = Cl.menISol(j)
Next j

Next i

Fori=1To (2 * (Numcust - 1)) 'aEena0-ResEA AQSE 591 Excel
For j = 1 To Numcust
Worksheels(*Evaluation™}.Ranee("F167) Offsel(i, j) = NewSolution(i, j)

Next j

Next i

Fori = 1 To (2 " (Numcust - 1)) ‘3E6080-NeSFA'AOSE'§9 Excel
For j = 1 To Numcust
Worksheels('Evalualion").Range('F16').foset(i, j) = NewSolution(i, j}
Next j

Next i

Application SaeenUpdating = True
End Sub

3UN .15 uansmdasunlyriida NewSolution?
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Pubtic Sub Swapl()

*drdaGunl¥mavi Neighbourhood search Tumsussinaua ladldwdnmsadui
Dim Random As Double

Dim Temnp As Integer

w

Dim StOfCust As Integer ‘grénfigulddioRese i umian
Dim MIdOICust As Integer ‘annfduilAdievensandumianata
Dim LastOfCust As integer  “‘annaallfiiiofensninduvtisgaing
Dim ATOfCust() As integer  "UARWIIUMLATBIPAAN
Dim Seq As integer ‘Wiuviefivaagnin
Dim z As Integer .
Application.SaeenUpdating = False
Numcust = Worksheets{*Data").Range{"D7") Value
Numcar = Worksheeis("Data").Range("D8").Value
ReDim AnOICust{1 To Numcust) As Integer
Fori =1 To (2 " (Numcust - 1))
For j = 1 To Namcust
ArrOfCust(j) = Worksheets{"Evaluation”).Range{"F16™).Offsel(, §)
Next j
* fywsandiuwisn
Ifi=1Then
Random = Rnd()
S1OCust = Int{{Numcust - 2) + 1) * Random + 2)
Temp = ArGICust{i)
AOICust(i) = AOICusI(SIOfCust)
ArrOCust{StOICusl) = TemP
' Rnseaisuvtanvie
Elself i = (2 * {Numcust - 1)) Then
Random = Rnd(}
LastOrCust = {nt{{{{Numcust - 1) - 1) + 1} * Random)) + 1
Temp = AmOfCust{iNumcust)
ArrOfCust{Numcust} = ArmOfCust{LastOfCust)

AOfCust{LastOfCust} = Temp

4:! o o ol o w
U .16 uansidadenlifnds Swapl
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* Fsendidumisnana
Else
Seq=(i\2) +1
AumiiRssanaduiilundiie
IF (i Mod 2) = 0 Then
Random = Rnd)
MidOICust = (Int{{{(Seq - 1) - 1) + 1} * Random)) + 1
Temp = AOfCust{MidOfCust)
AnOICust{MidOfCust) = AmOfCust{Seq)
ArOlCus{Seq) = Temp
' Fumisiiiosaduilumaniia
Else
Random = find{)
MidOfCust = (Inti{Numcust - (Seq + 1) + 1) " Random)) + (Seq + 1)
Temp = ATOfCust{Seq)
ATOfCust{Seq) = ArORCust{MidOfCust)
ATFOICust{MidOfCust} = Ternp
End If
End If

For j = 1 To Numcust
Worksheels("Evatuation™).Range{"F16").0ffset(i, j) = AnOfCust(j}
Next j
Next i
Applicatio-n ScreenUpdating = True

End Sub

= } a & o« 2o e
JUR .16 (#8) uansmdusunlimds Swap!
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Public Sub Slide()

‘ArdadunltinTviy Neighbourhood search Tunisussinana Tauldvdnnindeur e

Dim Temnp As Integer

Dim Random As Single

Dim StOfCust As Integer , MidOfCust As Integer LastOfCust As Inleger , AnrOfCust() As Integer
Dim Seq As Integer ,z As Integer

Application.ScreenUpdating = False

Numcust = Worksheets("Data”).Range({"D7") Value
Nurmcar = Worksheets('Data”).Range("D8%) Value

ReDim ArOfCust(l To Numatist) As Integer

Fori=1To (2 * (Numcust - 1))
for j = 1 To Numaust
ArrOfCustli) = Worksheets(*Evaluation™).Range("F 167 Offset(i, j)

Next j

* RvrfidumiaLsn
Ifi=1Then
Randomn = Rnd().
SIOfCust = nl{{(Numcust - 2 + 1) ®* Random) + 2}
Temp = AOfCusi()
Forj =1 To StOfCust - 1
ArrOfCust(j) = ArtOICuslj + 1)
Next j
AO{Cust{StOfCust) = Temp
' fvsanfidumisgavi
Elself i = (2 * (Numcust - 1)} Then
Random = Rnd()
Last0fCust = Int{({{{Numcust - 1) - 1 + 1) * Random) + 1)
Temp = AO(Cust{LastOfCust)
For j = LastOfCust To Numcust - 1
AnOfCust{f) = AmmOfCust(j + 1}
Next j

ArrOfCust(Numcusl) = Temp

U 9.17 wansidadenldids Stide
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© fnsafisumiinaa
Else
Seq=(i\2)+1

AundsiResanadiitunsdoile
if (i Mod 2) = 0 Then
Random = Rnd(
MidOfCust = N{{({Seq - 1) - 1 + 1) * Random) + 1)

Temp = ATOfCust{Saq)

For j = MidOfCust To Seg - 1

ArOfCust(Seq + MidOICust - j) = AFOfCust{Seq + MidOfCust - j - 1)
Next §
ATOICustiMidOfCust) = Temp

' dumisiidnsunaduRlume e
Else .
Random = Rnd()
MidOfCust = intf(Numcust - (Seq + 1) + 1)~ Random) + {Seq + 1))
Temp = ArrOftusl(Seq)
For j = Seq To MidOfCust - 1
ATOCust{j) = AreOfCust(j + 1)

Next j

AmOICust{MidO{Cust) = Temp
End i

End tf

for j = 1 To Numcusl
Worksheets"Evaluation). Range{"F 167).Offsel(i, j) = ArOfCust(j)

Next j

Next i
Application.ScreenUpdating = True

End Sub

Uil v.17 (dia) wanaddasonlddda Stide
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Public Sub Stable1()

‘Arfaunlimsia Neighbourhood search Tumisthssanana Tnaliudnmanaii 1 duwmis

Dim Random As Double
Dim Temp As Integer
Dim StOCust As Integer
Dim MidOfCust As Integer
Dim LastOfCust As Integer
Dim AmOfCusi() As Integer
Dim Seq As Inleger

Dirn z As Integey

Application.Screentpdating = False

Numcust = Worksheets("Data").Range{*"D7"}Value

Numcar = Worksheets{"Data").Range{"D8") Value
ReDim ArOfCust{1 To Numcust) As Integer

Fori=1 To {2 * (Numcust - 1)}
Forj =1 To Numcust
ATOICust(j) = Worksheets(*Evaluation’).Range{"F 16°).Ofset(, j)

Nexi §

' fosudnausiinsn
ifi=1Then
Random = Rnd()
StOfCust = Int{{(Numcust - 2 + 1) * Random) + 2)

Yhowwwisguluaduimumiganiiouanieu

i StOfCust <> Numcust Then
Temp = ArOICust{S1OMCust)
For j = StOfCust To Numcust - 1

AnOfCust{j) = AnOfCust(j + 1)
Next j
ATOfCusti{Numcust) = Temp

tnd if

gﬂﬁ .18 uanariduionldmids Stablel
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affvsazdauiwnisnA Wi U uwisieugRnY
Temp = AnOfCust{1)
forj=1To Numcust-2
AMORCusi(j) = ATORCust(j + 1)
Next j
AnOfCusi{Numcust - 1) = Temp
‘u"im'm"mmi«qnﬁw‘lﬂaﬁuﬁuﬁwuuﬁqﬁﬁulﬁuﬁntﬁau
If StOfCust <> Numcusl Then
Temp = AnOfCust{Numcusti)
For j = StOfCust To ﬁumcust -1
ATOfCustiNumcust + StOICust - j} = AmOfCust{Numcust + StOCust - j - 1)
Next j
ATOICust{StOfCust) = Temp
End f
ﬁaﬁm'm"';immiqqﬂﬁw
Elself i = {2 * (Numcust - 1)) Then
Random = Rnd{)
LastOlCust = In{({Numcust - 1) - 1 + 1) * Random) + 1)
'u'umﬁ'!uuﬁqﬁ'iiulﬂaﬁuﬁ’uﬁ'luuﬁaqnﬁ'luuf'i‘n?iau
Temp = ArrOlCust{LastOlCust)
For j = LaslOICusl To Numcust - 1
ATOICust()) = AnOfCust(j + 1)
Next j
ArrOICust{Numcust) = Temp
for j = StOfCust To Numaust - 1
AOICust(j) = AnOfCust{j + 1)
Next !
ArOfCust{Numcust) = Temp

End If

adumasdoudumisnnaumiasnluduwisisugaiy
Temp = ATOICust(1)
fForj =1 To Numcust - 2
AROICust(j) = ATOICust(j + 1)
Next j

AnOfCusi{Numcust - 1) = Temp

gﬂﬁ .18 (si9) uansmdasonldfds Stablel
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Yo wuwiganaluaduiviumisiigulaudadou
If StOfCust <> Numcust Then
Temp = ArrOlCust{Numcust)
For j = StOfCust To Numcust - 1
ATOfCust{Numcust + SIOCust - j) = ATOFCust{Numcust + StOfCust - j - 1)
Next j
ArTOfCust(StOfCust) = Temp

End If

C Avsuisuvwiagainig
Elself i = (2 " (Numcust - 1)} Then
Random = Rnd()
LastOfCust = Int{{{{Numcust - 1) - 1 + 1) ® Random} + 1)

sinewuwisiduluaduimumisgaoutndou
Femp = ArrQfCust{i astCiCust)
For j = LastOfCust To Numcust - 1
ArnOfCust{j) = AnOlCust{j + 1}
Next j

AOfCust{iNumcus)) = Temp

'aé‘ﬁua::L?iauvi"auqumnﬁwumiqu'inh}ﬂ'wuﬂﬂeriauqaﬁ'm
Temp = ArOfCust{Numcust - 1)
forj = iTo MNumcuost - 1 -1
ATOfCust(Numecust - 1 + 1-j) = AerfCust(Numcust -1+1-§-1)
Next j

AQICust(1) = Temp

Yo uwirigaialuadufud uwisigiiaudadou
Temp 5 AnOfCust{Numcust)
for j = LastOfCust To Numcust - 1
AnOfCust(Numcust + LastOfCust - j) = ArrOfCust{Numcust + LastOfCust - j - 1)
Next j

ArrOICust{LaslOfCust} = Temp

A 1 o ﬂ:l =1 & o ﬂfl
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Else
Seg=(i\2)+1

IF(i <> 2) Or (i <> (2 ® (Numcust - 1)} - 1} Then
C nduwifiesasduilyneiuge
If {i Mod 2) = 6 Then
Random = Rnd{)
MidOICust = In{(((Seq - 1) - 1 + 1) * Random) + 1}

Yuowumisigiluaduiuiumisganeudidou

Temp = AmQIiCusi{MidOfCust)

For j = MidOfCust To Numcust - 1
AOfCustlj) = ArOfCust(j + 1)
Nexl j
aduLasdauR MBI asilUR WA
Temp = AmOICust{Seq - 1)
Forj=1T0Sq-2
ATOfCust{Seq - 1 + 1 - §) = AmOfCust(Seq -1+ 1-j- 1)
Next j

ArcOfCust(1) = Temp

Tnoniuwisgaineladuiviumibiiduliudidou
Tem.p = AmrOfCus{Numcust}
Fbrj = MidOfCust To Numcust - 1
ArOfCust{Numcust + MidOfCust - j) = ArOfCust(Numcust + MidOfCust - j - 1)
 Nextj
AOfCust{MidOfCust) = Temp

gﬂﬁ .18 (62) wanwndadonldida Stablet
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© O @vsanadiivdmaiouen
Eise
Random = Rnd(}
MidOfCust = int{{(Numcust - (Seq + 1) + 1} * Random) + (Seq + 1)}

dnewuwiidiivaduiudmiganuditeu

Temp = AnOfCust{MidOfCust)

For j = MidOfCust To Numcust - 1
AOfCust(j) = ArOfCust + 1)
Next j

ArrOfCust{Numaust) = Temp

aRuuazEsuRLmimnA i sl kAR
Temp = AnOfCusi{Seq)
For | = Seq To Numcust - 2
AmOfCust(f) = AmOfCust(j + 1)
Next j

AOfCust{Numcust - 1) = Temp

shinunisigavihaTuasifus uwiaidulduiadou
Temp = AmOfCust{Numcust)
For j = MidOfCust To Numcust - 1
ArOfCusti{Numcust + MidOfCust - ) = AmOfCust(Numcust + MidOfCust - j - 1)
Next j
ATOfCus{MidOfCust) = Temp

End if

Else
Ifi =2 Then
MidOfCust = 1
Else
MidOfCust = Numcust - 1
End if
End if
End if

51l .18 (di0) wamsdadenlimds Stablel
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For j = 1 To Numcust
Worksheets{"Evaluation”).Range{"F16").0ffset(i, j) = ArrOfCustj)

MNext j

Next i
Application.ScreenUpdating = True

nd Sub

JU# v.18 (#i0) wansAdadanlddds Stablel

Public Sub CheckCap(}
“Fanuy
Dim K As Integer
Numcust = Worksheets(*Data').Range("D7") Value
Numcar = Worksheets("Data"}.Range{"D§") Value
MaxCap = Worksheets(‘Data®) Range("D9").Value
Apptication.ScreenUpdaling = False
Fori=1Ta2
K=1
Temp =0
For j = 1 To Numcust
If j < Numcust + 1 Then
Do While Temp <= MaxCap
Worksheets(‘Evaluation™).Range("F13).0ffset(i, Numcust + 1 +j + K} = _
Worksheets(*Evaluation®).Ranee(*F13") Offsetli, j).Value
Cap = Worksheets("Evaluation”).Range{"F 13).Offset(i, Numcust + 1 +j + K)
TotalCap = Worksheets{"Data"Range("16"). Offset{Cap, 0)
TotalCap = Temp + TotalCap
Temp = TotalCap
j=j+1
If j > Numcust Then
If Temp >= MaxCap Then
MaCap=1
Etse: MaxCap = 0

End If

End I _‘

= e ar o 2o W
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Loop
. de . w o
If MaxCap = 1 Then ‘AIUATURTUINILGNAT UatATIINL

Worksheets("Evatuation”).Range{"F137).0ffset(i, Numcust + 1 + j - 1 + K).ClearContents 'auqnﬁ’]ﬁﬁ'nuq

\Auean
Worksheets{*Evaluation”)Range{"F13").0ffsetfi, Numcust + 1 + j+ K) = _
Worksheets{"Fvaluation®).Range{"F 13°).0ffset(j, j - 1).Value
MaxCap = 0
End if

If MaxCap <> 0 Then
if Temp > MaxCap Then ‘nIdiftiumugou®
MaxCap = Worksheets('Data") Range("D9").Value
TotalCap = 0
Temp =0
Worksheets("Evaluation®) Range("F 13").0ffset(l, Numcust + 1 + j - 1 + Kl.ClearContents 'auqnﬁ'lﬁ'm"mq
\iuaan
Worksheets{"Evaluation®).Range("F 13“).bﬁseﬂi, Numcust + 1 +j + K}y =
Wod(sheets('Evaluation').nange('F13‘i.0ffset(i,j - t)value ﬁ1§nﬁ1ﬁmmqm‘u wtidludaadaly
Cap = Wofksheets('fvaluation‘).Range('Fl3'}.0ffset(i, Numcust + 1+ j+ K}
TotalCap = Worksheets("Data*).Range("16°).0ffset{Cap, 0)
TotalCap = Temp + TotalCap
Temp = TotalCap
End if
Worksheets{*Evaluation’).Ranee("F13".Offset(i, Numeust + 1 + jrK+1)=_
Waorksheets("Evaluation™).Range{'F 13").0fset(, j).Value
Cap = Worksheets("Evaluation”). Range("F13").0ffsetli, Numcust + 1 +j + K + 1)
TotalCap = Worksheets('Data”)Range('16") Offset{Cap, 0)
To.talCap = Temp + TotalCap
Teﬁp = TotalCap
K = K + 1 taliannsadeulufasndudaly
End If
MaxCap = Worksheets("Data")Range('D%").Value
End If
Next j

Next i

O
D ar

5Ul 9.19 (sip) namamdaSenlirnda CheckCap




124

1d 0 du sewingndn dlammiiind
Fari=1To 2
For j = Numcust + 2 To Numcust + 1 + Numcust + Numcar + 1
H Worksheets(“Evaluation').ﬁange('Fl3‘).Offset(_i,_ j)Value =™ Then
Worksheets("Evaluation™) Range{"F13").0ffset(, j) = "0"
End If
Next j
Next i
Warnuguasiwouln
For i = 1 To (2 * (Numcust - 13}
K=1
Temp =0
For j = 1 To Numcust
Ifj < Numcust + 1 Then
Do While Temp <= MaxCap
Worksheets("Evaluation”).Range{"F 167).0ffset(i, Numcust + 1 +j + K} = _
Worksheets("Evaluation®).Ranee("F 167}.Offsel(i, ) Vatue
Cap = Worksheets("Fvaluation®}Range{’F 16 }Offset(i, Numcust + 1 4 j + K}
TotalCap = Worksheets('Data") Range(’16°).0ffset{Cap, 0)
TotalCap = Temp + TotalCap
Temp = TotalCap
j=j+1
Ifj > Numcust Then '
If Temp >= MaxCap Then'
MaxCap = 1
Flse: MaxCap = 0
Endif
End If
Loop
If MaxCap = 1 Then
Worksheets(‘éva!uation").Range(‘F16").0ff$et(i, Numgcust + t +j - 1 + K)ClearContents *
Worksheets(*Evaluation™).Range{*F167).0ffset(i, Numcust + 1 +j + Kj = _
Worksheets{"Evaluation™)Range{"F 16").0ffseti, j - 1).Value
MaxCap = 0
End If

;sﬂﬁ 2.19 (dp) uansndadenldmda CheckCap
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If MaxCap <> 0 Then
If Temp > MaxCap Then '
MaxCap = Worksheets("Data’).Range{"D9").Value
TotalCap = 0 |
Temp =0
Worksheets(*Evaluation™.Range{"F16").0ffset(i, Numcust + 1 +j - 1 + K)ClearContents
Worksheets(‘Evaluation®).Range("F16").Offsetli, Numcust + 1 +j + K} = _
Worksheets("Evaluation”).Range{"F167).Offsetf, j - 1)Value
Cap = Worksheets("Evaluation”)Range{"F16*) Offset(i, Numcust + 1 +j + K)
TotalCap = Worksheets("Data").Range{"t6").0ffset{Cap, 0}
TotalCap = Temp + TotéllCap
Temnp = TotalCap
End If
Worksheels("Evaluation®). Range('F167.0fset(i, Numcust + 1+ j + K + 1) = _
Worksheets(*Evaluation™).Ranee("'F16°).0ffsetfj, j).Value
Cap = Worksheets(‘Evaluation®).Range{"F16").Offset(i, Numcust + 1 +j+ K + 1)
TotalCap = Worksheets("Data").Range(’16").Offset(Cap, 0)
TotalCap = Temp + TotalCap
Temp = TotalCap
K=K+1
Endif °
MaxCap = Worksheets("Data®).Range{"D9").Value
End if
Next j
Next i
1do
Fori=1To(2*{Numcust - 1))
For j = Numcust + 2 To Numcust + 17+ Numcust + Numcar + 1
if Worksheets{"Evaluation™).Range("F 167).0ffset(j, j).Value = ™ Then
Worksheets(*Evaluation®).Range("F 167).0ffsel(i, j} = "0"
End i
Next j
Next i
Application.ScreenUpdating = True

End Sub
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Public Sub SumCost(}
‘Sdwnnuailiselunsvudasswingarudasg
Dim NowCust As Integer
Dim NextCust As inleger
Dim Cost As Single

Dim SumCost1 As Single
Dim SumTC As Single
Dim NewSot0 As Integer
Dim Rnew(} As Integer
Dim Snew As Single

Dim TolalCost) As Single
Dim z As Integer

Dim x As Integer

Dim y As Integer

Numcust = Worksheels("Data’) Range("D7").Value
Nurncar = Worksheets(*Data").Range(*D8").Value

Application.Screentpdating = False

ReDim NewSol(1 To (2 * (Numcust - 1)), Numcust + 2 To Numcust + 1 + Numncust + Numcar + 1)
fleDim TotalCosl(l To (2 * (Numcust - 1)

ReDim BestSol(0, Numcust + 2 To Numcust + 1 + Numcust + Numcar + i)

Fori=1To (2 * (Numcust - 1))
For j = Numcust + 2 To Numeust + 1 + Numcust + Numcar + 1
NewSolfi, j} = Worksheets("Evaluation®).Range{"F167) Ofiset(, j) Value
Next j

Next i

For z = 1 To (2 * (Numcust - 1))
TolalCosl(z} = Worksheets("Evaluation”).Range{"F 167 Offsei(z, Numcust + 1 + Nurncust + Nuracar + 3)

Next z
L

< a o s o a
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For z = 1 To (2 * (Numcust - 1)}
NowCust = 1
SumTC = 0
For NextCust = 2 To Numcust + Numcar + 1
¥ = NewSol(z, NowCust + Numcust + 1) “0j sheet Run of Cycte , NewSol
y = NewSol(z, NextCust + Numecust + 1) '
SumCostl = Worksheets("Cost™). Range{"B7).0lfset(x + 1, y + 1)Value
SumTC = SumTC + SumCostl
NowCust = NowCust + 1

Next NextCust

If NextCust = Numaust + Numcar + 2 Then
If Worksheetst“Evaluation”).Range{'F16°).0ffset(z, NextCusl + Numcusl + 1)Value <> 0 Then
SumTC = SumTC * 2
End {f
End I
TotalCost{z) = SumTC

Next z

52 5ue00ADAD-OBACA = cell
For z = 1 To (2 " (Numcust - 1))
Worksheets(“Evaluation™).Range("F 16 Offset(z, Numcust + 1 + Numcust + Numcar + 3) = TotalCos{z)
Next z
Application Screenlpdating = True

End Sub

A ' o er = e as
3U7 4.20 (si0) paRImIFISuNlEA1EY SumCost

Public Sub Timewindow()

Ardalunisdiansounan

Dim NowCust As Integer,NextCust As Integer

Dim Cost As Single,SumCost1 As Single

Dim DurationTrip As Single, CustomerClosed As single,CustomerOpen As Single, HandlingTime As Single
Dim Runtime As Single WaitTime As Single, SumTC As Single

Dim NewSol( As Integer

] o o o v o ar .
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Dim Rnew() As Integer

Dim Snew As Single

Dim TotalCost(} As Single
Dim z As Integer

Gim x As Integer

Dim y As inleger

Dim K As Integer

Dim StartUseCar As Singte
Dim FinishedUseCar As Single
Dim Penalty As Single

Penalty = 5000

Numcust = Worksheets("Dala").Range("'07*) Value
Nurncar = Worksheets{*Data").Range("D8") Value
StarlUseCar = Worksheets("Data’). Ranee{"D10").Value

FinishedUseCar = Worksheets("Data”).Range('D11") Value

Application.ScreenUpdating = False

ReDim NewSol(1 To (2 * (Numcust - 1)), Numncust + 2 To Numcust + 1 + Numeust + Numcar + 1)

ReDim TotalCost{1 To (2 * (Numcust - 1))

ReDim BeslSol(0, Numcusl + 2 To Numcust + 1 + Numcust + Numcar + 1)

Fori =1 To{2 * (Numcust - 1)}
For j = Numcust + 2 To Numaust + 1 + Numcust + Numcar + 1
NewsSol(i, j) = Worksheets{"Fvaluation®).Range(*F 167).0ffsel, j) Value
MNext j

Next i

For z = 1 To (2 * (Numcust - 1))
TotalCost(z) — Worksheels(*Evaluation™) Range{"F167).0ffsel(z, Numcust + 1 + Numcust + Numcar + 3)

Nexl z

l

A 1 s ar of W ar
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Forz = 1 To (2 ® (Numcust - 1)}
K=1
Runtime = StartUseCar
NowCust = 1
For NextCust = 2 To Numcust + Numcar + 1
x = NewSol(z, NowCust + Numcust + 1) “(j sheet Evalution , NewSol
y = NewSol(z, NextCust + Nurmcust + 1)
if y <> 0 Then
DurationTrip = Worksheels("Duration”).Range("B7).Offset(x + 1, y + N Value
CustomerClosed = Worksheets(*Data").Range("K67) Offset(y, 0) Value
CustomerOpen = Worksheets('Data’}. Range{"16").0ffsetly, 0) Value
HandlingTime = Worksheets{"Data").Range(*L6") Offsetly, 0)Value
If Runtime + DurationTrip < CustomerOpen Then ‘Check
WaitTime = CustomerQpen - (Runtime + DurationTiip)
Runtime = Runlime + WaitTime + HandlingTime + DurationTrip
Elself Runtime + DurationTrip >= CustomerOpen And Runtime + DurationTrip <= CustomerClosed

Then

Runtirme = Runlime + HandlingTime + DurationTrip

Elself Runtime + DurationTrip > CustomerClosed Then 'Check
Runtime = Runtime + HandlingTime + DurationTrip
TolalCost(z) = TotalCostz) + (:2 * Penally)

End If

End if

ify = 0 Then
DurationTrip = Worksheels("Duration”). Range{"87°).0fset(x + 1, y + 1)Valute
Runtime = Runtime + DurationTrip
Worksheels("Evaluation’).Range{"F 16).0ffsel(z, Numcust + 1 + Numcust + Numcar + 3 + K = Runtime
Runtime = StartUseCar -
K=K+1
End if
NowCust = NowCust + 1
Next NextCust

MNext z

gﬂﬁ .21 (d0) uansdaGonldsids TimeWindgw




130

For z = 1 To (2 * (Numcust - 1))

Worksheets(*Evaluation”).Range{"F 167 Offset(z, Numcust + 1 + Numcust + Numcar + 3) = TotalCosl{z)
Next z 7
Application ScreenUpdating = True

End Sub

a 1 a o o e o "
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