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Fig. 1  Example of a circuit graph.
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Fig. 2 EGG system flow.
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Fig. 3 Examples of evolutionary operations: (a) crossover, and (b) mutation.
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Table 1

Functional nodes used in the experiment.
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Xl — C
Full adder §2 =4 s 20+ 5= X1+ X2 + X3 27
3
X1
Half adder | ' JTR 20+ S =X +X, T
2
1-bit register | X _":®'_’Y Y =2X —
Y,
B h X —>r ! i=X,Yo=X 0
ranc Yz 1 9
IKUATOABERTRETE5.

Fig. 4

circuit.

Example of a 2-input bit-serial arithmetic
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Table 2  Main parameter values.
Population size 100
Max. num. of generations | 3000
Max. num. of nodes 30
Crossover rate 0.7
Mutation rate 0.1
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Fig. 5 Result of five evolutionary runs: (a) the

number of generations required to obtain the first
individual having 100% functionality, (b) the best
D A product obtained in the 3000th generation.
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Fig. 6 Best individuals obtained in the 3000th
generation, where the number of operands are (a)
n=2, (b) n=3, (c) n=4, (d) n=5, (e) n=6, (f) n="7,
(g) n=8, (h) n=9, and (i) n=10.
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Example of the evolution process of an

Fig. 9
der the target function : Y = 3X; + 5Xs.
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