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® Dynamic Travelling Salesman Problem
* Distributed Responsive Learning Automata
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& Action Probability Vector
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Procedure DTSP
Begin
Initialize probability vector of each automaton
repeat
//Phase 1
InitialCity := Generate a random number between 1 and n (choosing the intial city of
tour randomly)
CurrentCity := InitialCity
Disable action ‘CurrentCity’ of all Unactivated LAs
//Phase 2
fori:=1ton
if i <nthen
/lchoose next node as a sample realization of active LA modified action probability
vector, P’}
NextCity := GetNextCity()
//if there’s no edge between current city and each of the unselected cities, so current
path //could not be hamilton cycle
Disable action ‘NextCity’ of all Unactivated LAs
if i =n-1then
Enable action ‘InitialCity” of LA NextCity
end if
else
NextCity := InitialCity
//if there’s no edge between current city and intial city, so current path could not be
/Ihamilton cycle
end if
CurrentCity := NextCity
next i
//Phase 3
compute tour length
if CurrentTourLength < BestTourLength then

/IReward selected actions of all LAs along the Tour according to L, , learning
algorithm
forj:=1ton

/I <i> is the selected action of automata <j>

pi(t+1)=p;(t)+ az S (O)p, (1)

k=i

p,t+D)=p,(t)-ao O)p () k=i k=12..r

5k (t) = m|n|:1’ pk(t)alz:|
ap, (t)
next j
end if
//Phase4

If the distance (cost) between 2 cities (a, b) changed then
For every edge (j , i) do
/' W is the function that returns distance between two passed arguments
If (W(a,i) < q.MaxDist) Or (W(b,i) < q . MaxDist) Or
(W(a,j) <q . MaxDist) Or (W(b,j) < g . MaxDist) then
/I[smoothing the probability vector values of automata <j>

'8 |_earning Rate
L
IKT
-
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p_j _ po-(l"‘log(pij 1'py)) pij > P
' p, Otherwise

r
/IAdjust probabilities such that Z pl =1

i=1
p) = P/
dopl o k=i
k=1
End If
End For

End If
Enable all the disabled actions of LAs
until (stop condition)
end procedure
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Function GetNextCity(j: Integer)
/I j is the Current Automata

/Imodify Action Probability vector of <j> (P J ) as:

o IWEYERN L
Prj:{pir1|pi'J: [p| xW (J’I)] . i=1,2,...,r}

.
j A
2.Ip xW(j, i)’
i=1
Choose a action as a sample realization of j’s modified action
probability vector, P"*

Restore Previous value of P’
End function
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