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Procedure [Initial]
Set S := (.

For each vertex v € V do the following
1. P(v):=v, EndP := v.

2. While Adj := {u € V|u ¢ P(v), u is adjacent to EndP} is not

empty do the following

(a) Select randomly a vertex u € Adj.
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(b) Add u to P(v).

(¢) EndP = u.
End While.
3. S:=SU{P(v)}

End For.
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Ai(P)={epu € ElugP} i=\V.

o Ol e 4 s aslol gl ey JU AL Jlssli = VY Gl 4
7(€vw)

uEAi(P)

AL (o 5 0 4 L oolgring i, S b ol o (e 4 a2

Algorithm[ACPMP]:

Initial step:
1. 7(e) := C, for each e € E.
2. p a number in (o, \), a € {V,...,n}.
3. Do Initial.
4. Fy.s = IIQEIEF(P)

Iteration step:

While stop condition is not met do the following

\Y



. 7(e) := p7(e) for each e € F.

. Let Py, ..., P, be the ranked members of S with respect to their

objective functions.
. If F(Py) = o then stop, P, is optimal and F}.; = °.
. For i = \ to [f¥] — \ do the following

(a) 7(e) :=7(e) + ([¥] — z)ﬁ for each edge e € P,

End for
S :=0.
m =[]

. Let SE :={e\, ...,e,,} be the set of edges with strongest pheromone

amounts.
. For each e € SE do the following

(a) P:=e.

(b) Let vy, vy be the two end vertices of P and A;(P) := {e,,, €

Elu¢g P} for i =\, Y.
(c) While A,(P) or Ay(P) is not empty do the following

i. For i = \,Y do the following
A. if A;(P) # 0 add an edge ¢,,, € A;(P) with proba-
bility
T (€viw)

Plewn) = —5=— 3

uEAi(P)

\O



to the path P.
B. Update v;.
C. Update A,(P) and Ay(P).
End for.
End while.
(d) S:=SuU{P}
End for.
9. F.,, = r}glelgF(P)
10. If F,,,. < Fy.s then F,., = F,,,.

End while.
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p(Pnew) -

{ \ Zf F(Pnew) < F(Pc) (\w)

(Pe)=F(Prew) )

exp(£ otherwise.
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Algorithm[SAPMP]:

Initial step:

1. p a number in (o, V).
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2. counter := \, [ a natural number.
3. Do Initial.

4. Let PC:argrlgleiglF(P).

5. Fey = F(P,).

6. Choose P,, Py from S, in random.
7. T =|F(P\)— F(P)|.

Iteration step:

While stop condition is not met do the following:

2. Choose a subpath P of P, with |V(P)| = [%].

3. Let vy,vy be the two end vertices of P and A;(P) := {e,. €

Elu ¢ P} for i=\,V.
4. While A, (P) or Ay(P) is not empty do the following

(a) For i = \,Y do the following

i. if A;(P) # 0 add an edge from A;(P) to the path P in

random.
ii. Update v;.
iii. Update A\(P), Ay(P).

End For.

End While.

A



5. Puew = P.
6. If F(P,.,) = ° then stop, P,., is optimal and F}.; = °.
7. If F(Prew) < Fies then Fyey i= F(Paew).

8. Replace P, by P,., with probability

\ if F(Phew) < F(P,)
(F(Pc)fF(Pnew) )
T

p(Pnew) - {

exp otherwise.

9. If P, = P,., then counter = counter + \.
10. If counter > (3 then

(a) T :=pT.

(b) counter := V.
End If.

End While.
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Objective function

CPU/Iter (sec)

Test # n  Edge number | ACPMP SAPMP | ACPMP SAPMP
pmedl 100 200 0 0 0.072 0.012
pmed2 100 200 0 25 0.075 0.013
pmed3 100 200 0 4 0.080 0.015
pmed4 100 200 0 41 0.081 0.013
pmed5 100 200 0 8 0.073 0.014
pmed6 200 800 0 16 0.315 0.058
pmed7 200 800 0 36 0.321 0.057
pmed8 200 800 0 41 0.320 0.055
pmed9 200 800 0 29 0.322 0.054
pmedl10 200 800 0 26 0.325 0.056
pmedll 300 1800 0 39 0.863 0.138
pmedl12 300 1800 0 40 0.867 0.144
pmedl13 300 1800 0 36 0.857 0.139
pmedl4 300 1800 0 47 0.853 0.137
pmedl5 300 1800 0 48 0.861 0.136
pmedl16 400 3200 0 45 1.804 0.254
pmedl7 400 3200 0 51 1.803 0.265
pmedl18 400 3200 0 54 1.780 0.261
pmed19 400 3200 0 56 1.795 0.260
pmed20 400 3200 0 44 1.805 0.258
pmed21 500 5000 24 83 3.262 0.415
pmed22 500 5000 15 99 3.268 0.393
pmed23 500 5000 28 92 3.261 0.397
pmed24 500 5000 18 90 3.281 0.395
pmed25 500 5000 17 84 3.278 0.389
pmed26 600 7200 12 7 5.413 0.613
pmed27 600 7200 9 70 5.345 0.603
pmed28 600 7200 25 74 5.362 0.620
pmed29 600 7200 35 90 5.376 0.621
pmed30 600 9800 34 83 5.432 0.634
pmed3l 700 9800 21 63 8.344 0.853
pmed32 700 9800 25 65 8.269 0.864
pmed33 700 9800 18 63 8.300 0.823
pmed34 700 9800 28 95 8.260 0.871
pmed35 800 12800 29 68 12.246 1.127
pmed36 800 12800 36 73 12.169 1.120
pmed37 800 12800 32 53 12.208 1.125
pmed38 900 16200 24 52 17.012 1.432
pmed39 900 16200 30 48 16.826 1.417
pmed40 900 16200 31 59 17.026 1.446
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Test # )
pmedl, ..., pmed) 0.5

pmed6, ..., pmed10 | 0.2
pmedll, ..., pmed15 | 0.2
pmedl16, ..., pmed20 | 0.1
pmed21, ..., pmed25 | 0.1
pmed26, ..., pmed30 | 0.07
pmed3l, ..., pmed34 | 0.07
pmed3), ..., pmed37 | 0.06
pmed38, ..., pmed40 | 0.06
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