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(16, -4, 2, 6, 13, -11)
mutation

(16, -4, 2, 23, 13, -11)

(16, -4, 2, 6, 13, -11) crossover
(-7, 8, 14, -14, -15, -9) (-7, 8, 2, 6, 13, -9)
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Initialize the population

Select an operator

Select parents

Apply the operator
to the parents

Add the children
to the generation

Are more
childrent needed?

Produce a
new generation
via reproduction

Yes

Incorporate the new generation
into the population

Termination
criterion met?

No

Yes

No
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IF-THEN-ELSE

>

X 0

SET-X

*

+

X 3

-

4 Y

SET-Y

+

X -

Y 1

if  x > 0 then
    x := (x + 3) * (4 - y);
else
    y := x + y - 1;
end if;
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VECTOR-GENNUM2VECTOR-ADD

CAR

VECTOR-3

LIST-OF-GENTYPE3

Function Arguments Return Type

VECTOR-GENNUM2
VECTOR-GENNUM2

VECTOR-GENNUM2VECTOR-ADD
different dimensions

illegal

VECTOR-ADD VECTOR-GENNUM2
VECTOR-GENNUM1 different dimensions

illegal

VECTOR-ADD GENTYPE1
GENTYPE1

illegal
not vectors

GENTYPE3

CAR GENTYPE3 illegal, not a list

IF-THEN-ELSE BOOLEAN
GENTYPE3
GENTYPE3

GENTYPE3
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(a) Grow (b) Full

Max
Depth

Legal
Trees

GP
Trees

Fraction
Legal

1 0 2 0.0
2 0 38 0.0
3 3 11630 2.6e-4
4 164 1.1e9 1.5e-7
5 2.9e5 9.4e18 3.1e-14

6 8.9e11 7.0e38 1.3e-27

Max
Depth

Legal
Trees

GP
Trees

Fraction
Legal

1 0 2 0.0
2 0 36 0.0
3 2 10440 1.9e-4
4 60 8.7e8 6.9e-8
5 32406 6.1e18 5.3e-15

6 8.0e9 3.0e38 2.7e-29
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Þ�Ü�â�æ�ß¢Ý(å>ì�ç�ÜLÞ�� � 
Gü�Ü´àLãeë(ÝVÞ�ÜLéCÞhè�Ü¤Ýeë(æ�û(Ü�âxã>ê#ì�ÜLäeå>ì]Þhâ+ÜLÜLç � ßA÷ ÜM÷�
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3Þhè�ãMç�Ü½Þhâ+ÜLÜLç[ü è�ãMç|Ü�Ý�ãeé(ÜLç�å>ì�ì�è(å:�MÜ´Þdè�Ü�â+ß�äeèVÞ%Ýeë(æ�û(Ü�âxã>ê
çhë(û�Þhâ+ÜLÜLç 
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çhè�ã>ü Ý¤ß¢Ý � ß�äeë(â+Ü � � ÷
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