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Problem formulation

Input: « C.; = cost of arc x — 1
« B, = cost of node z

1 arc x — 1 does not exist
[ /Y.CC’L —

0 otherwise

 source node s and destination d



Problem formulation

1 arc x — 7 1s on output cycle

0 otherwise

Output: V. = {

V will indicate a cycle consisting of the
shortest path from s to d and the arc
from d to s.
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edge used!?
cost of edge
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edge used!?
cost of edge
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r=1i=1,i#z,(x,i)#(d,s)

Minimize total cost of arcs used



edge used!?
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edge used!
edge does not exist
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edge used!
edge does not exist

r=1i=1,i#z,(x,i)#(d,s)

Ensure we only use edges that exist
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edge used!?
cost of originating node
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edge used!?
cost of originating node
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Minimize node cost
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used arcs that used arcs that
leave node x enter node X
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zero iff the path exits every node it enters

used arcs that used arcs that
leave node x enter node X
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zero iff the path exits every node it enters

used arcs that used arcs that
leave node x enter node X
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Solution (1/) indicates a cycle
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Cycle includes arc from d to s



Minimize node cost

Minimize arc cost
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Ensure we only use edges that exist

Solution is a cycle that includes arc from d to s



Minimize £ =
Minimize node cost
Minimize arc cost

Ensure we only use edges that exist

Solution is a cycle that includes arc from d to s

—> solve SP!



Parameter requirements
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Network formulation

® Hopfield net

® Fach ordered pair of input vertices
(possible directed edge) gets a network
node



Network formulation

Ui input to node 7

Vi output of node i
1;ij weight of connection 7 —

I; bias of node 7
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Simulations



Simulations

® Always “valid solutions” within 4-8k
iterations



Simulations

® Always “valid solutions” within 4-8k
iterations

® No real-time performance metrics...






