Genetic Algorithms as Rando m Sy tems w ith Co mplete Connections

Alexandru Agapie

Institute of Microtechnolo gy, PO Box 38-160, 72225, Bucharest, Ro mania agapie@oblio.imt.p ub.ro

Abstract

T here is a long histor yfor the M arkov chain analysis o f canonical GAs and a lot of empirical work has been done on their adaptive variants;

although, `stochastic modeling´ and `adaptive

GAs ´ seemed to be two non-overlapping fields of research. T his is due to the natural limits o f the Marko vian dependence; making a step ahead, we introduces random systems with complete connections ˘ another class of stochastic processes, po werful eno ugh for providing a

`classification o f states´ and a globally convergence conditio n for a binar y p m

-adaptive

GA, namely: the algorithm is convergent iff each non -optim al state is innesential .

1 RANDOM SYSTEMS WITH

COMPLETE CONNECTIONS

A random system with complete connections - RSCC ,

(Iosifescu, 1990) is a quadruple {(W, W ), (X, X ), u, P} , where

- (W, W ) and (X, X ) are arbitrarymeasurable spaces ;

- u : W

´ X

Æ W is a ( W X , W ) measurable map;

- P is a transition probability function from (W, W ) to (X,

X ) ˘ analo gous to the transition probabilitymatrix in finite Marko v chains .

T he RSCC can be used in modeling a p m

- adaptive GA if considering the follo wing interpretation:

· X - the set of all GA populations;

· W ˘ the set of mutation (rate) vectors of length