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We consider a problem of minimizing a random function L(w;,...,ws) which
values belong to the segment [0,1] and values of its arguments belong to the
bounded d-dimensional lattice, i.e., w; € {0,1,...,k—1},i=1,...,d. To minimize
the function, we use d finite automata with linear tactic [1], each of which has
k actions numbered as j = 0,1,...,k — 1 and controls its own argument. At the
input of the ith automaton at step number n, we feed a binary random process
& generated by the rule Pr(§;,,, = 1) = 1 — L(wy,...,wq), Pr(&, = 0) =
L(ws,...,wq), where wr,...,wyg are the current argument values; all processes
&y .-, &an are independent of each other. If the ith automaton has chosen the
action j then w; = j. The change of actions by each automaton is carried out in such
a way that the corresponding transition probabilities generate a symmetric random
walk between neighboring points of the lattice with reflection at the boundaries at

je{0,k—1}.
Theorem. The algorithm generates a stationary Markov chain which has a
limiting distribution. If E (L(wy,...,wq)) < 1 and all automata have a memory

depth of 1, then the limiting distribution is approximately

{E (L(wl, - ,wd))}_l
o AE(L(wy, ... ,wg))} Y

W1i,...,Wd

Pr(ws,...,wq) =

this formula is exact if d = 1 without constraint E (L(wy,...,wq)) < 1.
The results can be used for training neural networks.
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