










































Proof: From the principles of probability theory,

SQ.1 = P(U!1 Ai)

= P(AiU(U#iAj))

= P(Ai) + P(U#i Aj) - P(Ai n(Uj;ti Aj))

= P(Ai)"-:-P(Uj# Aj) - P(Ai)P(UUi Aj)

= P(Ai){1 - P(U#i Aj)} + P(Ujfi Aj)

Note that the events Ai, i = 1,2,...,~ are independent. Now, if we consider
P(Ujfi Aj) is constant, then SQ.l will be minimum when P(A) is minimum, i.e.
when one of the strings in the ith pair has Hamming distance ~ from the optimal
string..

Thus, SQ.1 will be minimum when Q = Q' , i.e. SQ.l ~ SQ'.l, V Q .

Theorem: Let ]JQ.l be the probability of reaching a population containing the
optimal string S. from any arbitrary population Q in one iteration using selection,
crossover and mutation operations in the H £GA lIlo(jplof GAs. Then

PQ.l ~ SQ.l, V Q

Proof: Let Q = {St,S2,...,SM} be the given population and let Pi.(i =
1,2,.. ., M) represent the probability of selecting the string Si to the mating
pool. Then .

0 < Pi < 1 and Lf~1 Pi = 1 .

Let, after selection, the possible number of mating pools be T and they m~y be
represented by Q1, Q2, ..., QT . .

Note that the probability of obtaining a population Qi = {8il, Si2, . . . ,SiM} where
Sij E Q, V i,j is

= n:;l Pij, Vi = 1,2,..., T .
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