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Abstract Cellular Genetic Algorithms(CGAs) are a subclass of Genetic Algorithms(GAs) in which
each individuals are placed in a given geographical distribution. In general, CGAs’ population space
is a regular network that has relatively long characteristic path length and high clustering coefficient
in the view of the Networks Theory. Long average path length makes the genetic interaction of remote
nodes slow. If we have the population’s path length shorter with keeping the high clustering coefficient
value, CGAs' population space will converge faster without loss of diversity. In this paper, we propose
Smallest-Small-World Cellular Genetic Algorithms(SSWCGAs). In SSWCGAS, each individual lives in
a population space that is highly clustered but having shorter characteristic path length, so that the
SSWCGASs promote exploration of the search space with no loss of exploitation tendency that comes
from being clustered. Some experiments along with four real variable functions and two GA-hard
problems show that the SSWCGAs are more effective than SGAs and CGAs.
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Algorithm : SSWCGAs

/imain loop
greate _population();
o

eval_population(};
if(check_converge()) break;
selection();
crossover(),
mutation();

} while{IMax_Gen);

Iiselection process
selection() {
for i=1 to width
for j=1 to height
neigh; = get_neighbor(nodey);
winners; = select(neigh;);
add winners; to selected_list;

get_neighbor() {
if center return {8 neighborhoods, shortcuts}
if shortcut return {8 neighborhoods, center}
otherwise return {8 neighborhoods}

licrossover process
crossover() {
for =1 to width
for j=1 to height
if (Pcross) .
make child1, child2 from selected_list;
) new; = better{child1,child2} | better{current;, child1,child2}

/imutation process
mutation() {
for i=1 to width
for {=1 to height
if (Pmut)
mutate new;;
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