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PH(i)=c/lc
End-for
End-for
End Procedure

Procedure Start-set
//Place the m (mis ant num) ants random to the|
node
For i=1tomdo
Tour(i,1)=random permit node//

End-for
End Procedure

Procedur e Select-next-tour
//IChoose the town j to move to, with probability
piT (t) given by Eq.(1)
For k=1tomdo
For j=2 to node do //
I 1

End-for
End-for
End Procedure

Procedure Compare-result
Compare and save ant so far best path//

End Procedure

Procedur e Update-pheromone-table//
Updating ant so far best path add 0.5 for
pheromone

End Procedure

[2] LRT (
)
(AS)
Job Jop
Joib m aeksapn
timei Jobp
na ksepna ti ne
ti mje ti mie 0
( 1
) 7, =1d,
d'J =0 77 =1/0
(Ant JfSoPr, AJ
Al
AJAlgorithm
Procedure Ant System algorithm for JSP
Initialization; 1
For i=1tondo // ngeneration
Start-set

Sel ect-next-tour
Compare-result
Update-pheromone-table

End-for
End Procedure

Procedure Initialization //
For i=1 to node (node=job hum * machine num)
do
For j=1 to node (node=job num *
machine num) do
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(n fitness

Procedurelocal search (i)
Begin
For i=0to m/10 do
Evaluate thisAnt_path (i) fitneaslsue
For j=0 to node (node=job num * machine num)
do
For k=0 to node (node=job num * machine num)
do
If (i [j]! =i [K]) // the value of position is not the 4. 2
same;
Exchange the position of j and k temporarily;
Evaluate the new Ant_path (n);
If (the new Ant_path’s (n) fitness is better
than old Ant_path’s (j) fitness)
{Keep the position of j and k in memory but 2 3 J1 1 2
not exchange right now;}
If (the new Ant_path’s (n) fitness is the same
with old Ant_path’s (j) fitness) 7 8 9 1
{ Exchange the position of j and k
immediately;}
End if 3
End -for
End-for
Exchange the position of j and k in memory;
End-for
End Procedure
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5. Decoded active
M1 4 1 8
M2 7 2 6
M3 5 3 9

1 2 3 456 7 8 9 101112

6 AS Al

MT10 ORBO10ORBO4LAZ21

Known optimad830pllued9y 1005 1040

AJ MI N 939 1075% 1045% 1085

AJ AVG 972 1102 1076 1129

AS value MLO1% 1166 1077 1177

7 AJ LS

MT10 ORB01 | ORB0O4 LA21

Known optimal value 930 1059 1005 1040

LS Best 939 1060 1030 1071

Best 939 1075 1045 1085

LS Average 965 1099 1056 1112

Average 972 1102 1076 1129

8 AJ GA

MTO 6 MT10 MT 20

Known opti mal 5vbhal{ued30 1165

AJ MI N 55 939 11714

AJ AVG 55 955 1184

GA_MI N 55 946 1178

GA_AVG 55 1162 1199

9 AJ GA

LAO1 LAOG LA11 LAL16G6
Known optimal 6B6&6I|lue9 26 1222 945
AJ MI N 666 926 1222 957
AJ AVG 666 926 1222 973
GA_MI N 666 926 1222 979
GA_AVG 666 926 1222 989
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