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Appendixx I 

Routinee to calculate cover size (ad section 2.2.2) l 

SS is the set of strings of size N (i =1,.. .,N).2 Assume Aj to equal 2 for all i: 

S€€ S; s = s1s2...sN; s{ e {0,1} 

Wee call I={  1,2 N}  the corresponding set of indexes. 
Bee W: S->ïR a real valued (fitness) function that we want to maximise. We require 

thatt W be defined on the entire set S. For simplicity we also require that W have a unique 
globall  optimum (for the general case, see Frenken et al. 1999a). 

AA  schema (or hyperplane) h is a ternary string of size N: 

hh = h!h2...hN hie{0,l,#} 

Thee defining alleles of a schema are those alleles, which differ from #. Let d(h) be the set of 
suchh defining alleles: 

d(h)) = {i;hi*# } 

Thee size of a schema is the number of its defining alleles: 

sz(h)) = |d(h)| 

Ass in Holland (1975) we say that a string s belongs to the schema h iff: 

Sii  = hj Vied(h) 

Thee projection A of a string s on a schema h is a new string z which has the same alleles as 
thee schema's defining alleles: 

SAhh = z where Zj = hj iffied(h) 
Zii  = Sj otherwise 

AA schema h is dominant for the function W iff: 

W(sAh)>W(s)) VseS 

11 This appendix has been published in Frenken et al. (1999a). 
ii is used here where n is used in the main text. 
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AA cover is a decomposition scheme composed only by dominant schemata. Formally, a set of 
schemataa C={h1,h2,....hk}  is a cover for the function W iff: 

a)) every h1 is dominant for every seS 

b)b) (Jd(h>) = I 
1=1 1 

Thee size of a cover C is the size of the largest schema in it: 

sz(C)) = maxi{sz(h1)} 

Thiss problem can be solved recursively according to the following algorithm: 

0.. be s* the string with maximum fitness 
1.. sz := 1 
2.. find all the schemata of size sz containing s* 
3.. for each such schema check if it is globally dominant, if so put it in the set C 
4.. if the union of defining bits of the schemata in C gives the set of all n bits then STOP 
5.522 :=sz+l 
6.. return to step 2. 

Inn this way we obtain the set C, i.e. the cover of minimum size. We are always sure that the 
algorithmm wil l halt because at worst, by definition, s* is a dominant schema which, alone, 
formss a cover. Note also that in general there exist multiple covers of a function, but using 
thiss procedure we are sure, by construction, to find all those of minimum size. 
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