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A new gradient method, which computes derivatives of the objective functions by injecting
Gaussian white noise to each variable, is proposed. In the proposed method, referred to as
stochastic noise reaction (SNR), derivatives of the objective functions need not be available,
and they may even be non-differentiable or arbitrary subroutines in a computer program.
A Hopfield-Tank-type, a Held-Karp-type, and a novel addition heuristic-based formulations
for the traveling salesman problem are introduced to discuss SNR’s applicability to discrete
problems. Through numerical study, SNR is shown to be applicable to these formulations.
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11. z:=z + uxdz/|dz|.

12, z; := max{min{z;, Tmaz }> Tmin}-
13, If f(z%t) > f(z) then z%*t =z

15. end;
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If f(zb**t) > F(z7) then z’** = 7.

14. If T &MHA%67- 27z then goto 16.
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Iterations vs. u of SNR (TSP/HT {V|=10)
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Results vs, 4 of SNR (TSP/HK n=100)
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