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Building Blocks Propagation in Quantum-Inspired Genetic Algorithm BBs propagation in SGA

Situation for Simple Genetic Algorithm

Holland’s schema theorem

Short, low order, above average schemata receive
exponentially increasing trials in subsequent generations of the
classical genetic algorithm

11111 0(0) — binary gene
(1111110) — chromosome
population 0101010
1100010
0110001
schema 1 %0 * * * *
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Situation for Simple Genetic Algorithm

Holland’s schema theorem

Short, low order, above average schemata receive
exponentially increasing trials in subsequent generations of the
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Situation for Simple Genetic Algorithm

Holland’s schema theorem

Short, low order, above average schemata receive
exponentially increasing trials in subsequent generations of the
classical genetic algorithm

11010 1(0) — binary gene
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Qubits and Binary Quantum Genes

@ qubit (quantum bit): |¢)) = «|0) + 5[1)
where: a, 3 € C, |al?> + |8)? = 1

o PI’W,> : f{071} — [O, 1]
Priy)({0}) = [a?
Pry({1}) = |52
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Schemata for Quantum Genetic Algorithm

;7 >~ N | T ~ — quantum gene
[/ NN N/ &] — quantum chromosome
quantum
population NN - = N 2T
TV~ 7« /7 N
P NG VI N |
schema 1 * (0 * * %
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Schemata for Quantum Genetic Algorithm
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Schemata for Quantum Genetic Algorithm

T 7/ N e - L — quantum gene
[T — ] NN N /D — quantum chromosome
quantum
population N ] s~ e e >
N T e =
— - N~ 7 1 -
schema 1 * (0 * * %
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Schemata for Quantum Genetic Algorithm

T 7/ N e - L — quantum gene
[T — ] NN N /D — quantum chromosome
quantum
population N ] s~ e e >
N T e =
— - N~ 7 1 -
schema 1 * (0 * * %

Problem: How many chromosomes match the schema?
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Quantum Chromosomes Matching The Schema

Proposal

L — random variable corresponding to the number of
binary quantum chromosomes matching the schema
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Quantum Chromosomes Matching The Schema

Expected number:

N
E(L)=7} (w' > (H M(g,5) ]I (1M(f1k75))))

ce{xe2llNhi|X|=w} \JEC ke{l,...N}\C

N
V(L) = Z(“’? 3 (HM(qj,S) 11 (IA/[(qk,S)))>
ce{xeall N X|=w}

jec ke{l,...,.N}\C

2
N
(5 (s, 1 o))
w=0 Cce{Xe2(t N X|=w} \JEC kefl,...,N}\C

where:

N — population size,

M(q, S) = T1iZ4 Prgi ({Sli]}) — probability that g matches S
m — length of chromosomes
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BBs Propagation in QGAs

Building Blocks Propagation Comparison

number of chromosomes matching the schema
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Thank you for your attention
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