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Abstract: Based on the research of Al involved in FDD and data approach, The paper has preseried a new algorithm for formula

discovery from a large amount of experimental data. And then we build up the system by using the algorithm based on space of operators.

The basic rules of operators are simplified, and the other three wles: derivative rule, inaccuracy rule and end rule, are iriroduced,

which extend the knowledge lib and make i easy to use the wles in lib. Through the above improvement more forms and complexity of

functional fomulas are found than BACON and FDD sysem. In the end, the simulation resul is given.
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, SAXE = Xpe1— Xk AYE = Yie1— Vi (k =12 -, n- 1)

SNyE= Ayiei— Ayi Nxp = M- Axp(k= 1,2, -sn—-2)
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Fig- 2 Search tree of formula discovery method
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1 ,
2)
( Mxi(e= 1,2 -.n-1) ):
Ay = , y= a+ bx;
Ny; = , y= a+ bv+ o’
Ayi/ Axi = , y = ax+ b;
ANog(yi)/ Alog(xi) = , y= axb;
ANog( yi)/ Axi = , y= ab;
N xiyi)/ Ax; = , y= a+ b/x;
N xi/ yi)/ Axi = , y=x/(a+ b);
Ayi/ Nxi)* = , y= a+ bx’;
3)
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Fig. 3 The formula discovery system architecture based on operators space
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1) ? °

¥y = 0,00+ 1.00x In(y)= 0.00+ 1.535lg(x) lg(y) = 0.00+ O.667lg(x)
[3] FDD lg(y) = 0.00+ 0.667lg(x)

2) XY ;Y

X 101 2. 07 2.98 3.89 5.02 6 03 6 R 8. 01 9.04 9.99 11 2 12. 01 12.97

Y 4 61 10.51 14. 65 14.61 11 08 10. 2 12.6 18.27 233 24 46 | 22 ® 19. 72 20.93

¥ 4667 | 10.662 | 14.248 | 14.524 | 11.741 | 10 38 | 12 679 | 18. 263 | 23.174 | 24.257 | 22.045 | 19 %65 | 21 115

y/ = 1. 5160419854043x + 4. 342026905719sin( x )
(4 c,
y = 1.51600419854043x — 4. 3420264905719¢cos( x ) + 5. 4447611299494 : 0. 04829553
* ¥

a0. ool 50,001
27. 401 &5. oof
24.80 i
22.20 3500
18. 60 20.00
1T. 00} 25. 00
14.40} 20. 00
.80} 15. 00}
9.20 | 10.90
s.60] 5.00
4. 00 0. 00

1,00 220 3.40 4.50 5.80 7.00 8.20 5.40 10,60 11.50 13.00 = 0.00 0.20 9,40 0-60 0.80 1.00 1.20 l.40 160 1.80 200 =

4 5
Fig. 4 Discovery of combined operators formula Fig. 5 Discovery of compound operators formula
3) :

X 010 0.12 023 0.25 0. 30 0.26 0. 55 Q76 0.81 Q89 0.91 101 1. 44 15

Y 5146 | 5.288 | 6156 | 6.329 | 6782 | 6.417 | 9532 |12 58 [ 13.443 [ 14936 | 15.337 | 17.53 | 35.81 | 43. ®2

Yi |4 89 |5 ™4 |5 94| 6. 10 [6. 561 | 6. 190 |9. 371 | 12. 51 |13. 385|14 921 |15. 334|17. 39 |36. 50 [ 43. R

Y2 6 65 6. 66 6 67 6. 80 6. N2 6.82 838 | 11236 | 12.204 | 14 021 | 14.530 [ 17.43 | 37.91 | 41. R

Y3 3185 | 5.310 6 07 6.228 | 6636 | 6.306 | 92268 | 12525 | 13.491 | 15223 | 15.696 | 18 33 370 40. 99

I: Yi= 5.941028061x +— 11.63530118log(| cos(x) | )+ 4.247142360, 5
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2000 4
:0. 09509156
2: Ya= 6.639005246+ 10. 47187751x3, 0. 29077
3 sqrt( ¥3) = 0.92690791+ 1. 221648810¢" , 0. 18251
6
, BA-
CON  FDD , , , ,
, FDD ;

{and, or, xor}
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