Conjugate Schema in Genetic Search

Sanza T. Kazadi
Department of Computation and Neural Systems
139-74 Beckman Institute
California Institute of Technology
Pasadena, Ca 91125
sanza@jisan caltech edu

unctional optimization is profoundly af-
fected y the use of speci ¢ encodings In one
encoding, a particular pro lem may esimple
to undertake, hile in another encoding, the
program may e intracti le enetic algo-
rithms sol e optimization pro lems y mak-
ing use of schema By locating schema in a
solution ector, the paradigm can settle on
a solution that makes use of se eral schema
and com ines them ia crosso er

e propose a generalization of this idea, con-

jugate schema Conjugate schema are dis-

joint su sets of the asis o er hich the t-
ness function can e ritten as a sum of
smaller dimensional functions e nd that

if conjugate schema e ist, this lo ering of di-
mensionality is a direct conse uence, yielding
the moti ation for nding ases containing a
ma imum num er of conjugate schema e

nd that in continuous pro lems, the conju-
gate schema are the eigen ectors of the a -

solute essian operator,

e gi e se eral e amples, and discuss the
possi le implications

In their 1993 paper, ichael ose and Da id Battle 1
pro ed that a genetic algorithm operating on a func-
tion transformed y a linear transformation o eyed
the same rules and had the same al eit transformed

schema as the original genetic algorithm operating on

the original function The transformation need not
ha e een unitary for this to occur, yielding a sur-
prising latitude in the creation of ne  ut e ui alent

genetic algorithms

This o ser ation ha ing een made, one might ask

hat good transformations in the space of a genetic
algorithm are, and ho to nd them It is assumed
that if the dimensionality of the pro lem can
duced, then its solution may e more readily found
The trick, then, is to lo er the dimensionality of the
pro lem, and thus reduce the comple ity  nce this
is accomplished, standard methods ill ea leto nd
the solution ith more e cacy

€ re-

In this paper, e seek to nd some insight that
ill help us to reduce the dimensionality of a func-
tion adapti ely hile undertaking the optimization
Clearly stated, e ish to disco er hich transforma-
tions of the genetic algorithm s encoding ill present
the genetic algorithm ith a lo er-dimensional func-
tion e present the idea of , hich
are uilding locks , as it ere e sho that it
is conjugate schema that are sought in the optimiza-
tion process, and that, once found, the dimensionality
of the pro lem is reduced e discuss the nding of
conjugate schema, and in the end present some of our
results using this methodology on se eral pro lems

ill introduce the concept of a conjugate
fter an introductory de nition of the con-
cept, se eral useful corollaries 1ill e deri ed

This section
schema

Conjugate schema are the asis for the reaking up
of large dimensional di cult pro lems into smaller di-
mensional, and hopefully more tracta le, pro lems

In hat follo s, 1is assumed to e an n-dimensional
























