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The existence of twins (same or similar chromosomes) 
and the requirement for their removal in a GA is not new, as 
their growth was considered in evaluating the cost of 
duplicate or identical chromosomes in [44]. It suggested 
starting each chromosome with different patterns to avoid 
twins, but if twin growth is inherent in a GA search, then the 
effect of initialization using different patterns will relatively 
quickly decline for long converging problems like PSP. 
Also, [35] advocated that if a population comprised all 
unique members, tests need to be continually applied to 
ensure identical chromosomes did not breed. If chromosome 
similarities within population do not grow, then the GA may 
not converge as the search process effectively remains 
random rather than stochastic, while if similarities grow, 
then finding a non-similar chromosome to mate with clearly 
becomes more scarce because of the inevitable occurrence of 
twins, and the increasingly high cost of finding dissimilar 
chromosomes in a lengthy convergence process. A direct 
consequence of this is the creation of two distinct 
chromosome groupings; a large collection of highly 
correlated chromosomes and a much smaller set of 
dissimilar ones, with mating restricted exclusively to 
members of the respective groups so producing different 
offspring. These will however, become more similar as they 
inherit communal features from each group, i.e. equivalent 
to two dissimilar parents breeding an entire next generation 
that inherits much commonality.  
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Algorithm-I: “HGA+TR0.8” for PSP, in 3D FCC Model
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