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The travelling salesman problem
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Given a list of cities and the distances between each pair of cities,
what is the shortest possible route that visits each city exactly once

and returns to the origin city?

OR

What is the shortest Hamiltonian path/tour/route?

Good path

AFBGDCEA
dgp + dpp +dpg + dgp + dpc + dcg + dga

Bad path
ABCDEFGA

dyp + dpc + dcp + dpg + dgr + dpg +dga



Empathy for the network
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Empathy for the network hard
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Setting up the neural network

A salesman has to travel through n cities. Constraints for a valid tour of the salesman:
The salesman has to make n stops such that a

new city appears at a every stop and the total
distance travelled is minimum. 1. A Clty is Visited exacﬂy once
2iVxi=1 VX
V- 1 if stop i of the tour is at city X; O otherwise . o ‘
2. Two cities cannot be visited simultaneously at the same stop
index of stop in the tour YxVxi =1, Vi

Cost incurred for different paths —
dior = Zx,y,i dXYVX,i(VY,i+1 + VY,i—l)

index of city

The total energy function becomes
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Discrete dynamics

The dynamics takes place in the corners of a N2
dimensional hypercube for an N-city problem
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total distance: 32.283

Instead, swap columns of
an initial suboptimal valid tour

total distance: 41.329

Simulated Annealing
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Continuous dynamics Continuous version of Hopfield model

The dynamics takes place in RN’
dimension for an N-city problem
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The initial condition is kept at the centre dt aV;
to ensure non-convergence to bad solutions
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Thank you

Questions?



