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Abstract: A nenv approach based on decomposition of ®lution gace according to difference of genotype ispresented
to analyze quantitatively the evolutionary course of populations of GA. The analysis yields nev insight into the
properties of the three phases, mutation, crosver, and fitness selection of a genetic algorithm by representing
then as acting on the olution pace The probability distribute of populationsover solution gace can be calculated
by this approach Theoretically, the cgpability of finding the global optimum is proved, and a necessary and
sufficient condition is obtained namely, the conclusion of building block hypothesis is proved M earw hile, under
crosover or mutation operator applied to static optimization problems, the probability distribution of populations
over lution Pace can be calculated by meansof afiniteM arkov chainmodel, and the probability of GA converging
to the global optmum al® can be estimated Finally, the reasons about GA deceptive problen and premature
convergence are discussed
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