
6 Inclusion/Exclusion Principle

Given a set of MC (two-symbol) schemata X00, the number of configurations it redescribes can be approximated
by a lower and an upper bound computed from the equivalent set of wildcard schemata X0. A lower bound is
given by:
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where N({x0}) is the number of configurations commonly redescribed by every schema in the set {x’}. This is
computed using the number of wildcards in common to every schema:
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where ni,j,k,... is the number of wildcards in common for schemata x0
i, x0

j , x0
k, .... If the schemata in this set are

logically consistent, meaning that no variable state in one is the negation of the other, then there is a nonempty
intersection (overlap) in the sets of configurations they redescribe. But if even one variable in one schema is the
negation of a variable in another schema, there is no overlap2.

An upper bound for the number of configurations redescribed by MC schemata set X00 is given by:
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The lower bound assumes that the only overlaps that exist are between pairs of schemata; it is a lower bound
because it subtracts the pairwise overlaps more than necessary when overlaps exist amongst three or more sets
of schemata.

The upper bound adds the overlaps amongst triplets of schemata that were removed from the lower bound, but
it adds (or counts) the overlaps amongst four or more schemata more than necessary.

Naturally, there is a simpler, alternative upperbound, which assumes no overlap among the sets of configurations
redescribed by every schema:
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The former upper bound (eq. 9) yields a more accurate estimate, which will typically be close to the lower
bound.

2Naturally, if a variable in schema x0
i is set to a logical state, and is set to wildcard in x0

j , there is no logical inconsistency.
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