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Logarithm Based on GEP-RNC
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Abstract ; The discovery of program invariants is an effective method to improve the quality
of software.We can find the simple invariants in the program through the test library by u-
sing the invariant discovery tool Daikon,but not including the complex function invariants.
In this paper,we study the method of finding the invariants of exponential and logarithm
type based on GEP-RNC algorithm.It is proved that GEP-RNC algorithm can effectively
find the invariants of exponential and logarithmic form, which solves the problems of poor
stability and low precision of gene expression programming algorithm in the form of
complex function,and extends the type of program invariants in the invariant test library in
Daikon.
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Table 1 Partial parameters
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RIS #fi 0.005 46 H R AR 0.000 085

2.1.4  SEE R 2.60 GHz

52 PR 5% . Pentium ( R) Dual — Core CPU,

SLEF- 75 : GeneXproTools 5.0



55 31 57 1 )

R LT GEP-RNC FH8 B0 BB Ry A AL 1 e By 12 75

1) BERRSES PRAR . FEHA R R 2 ganT 42
F,oy=lnx
F,: y=In(2x)
F,: y=log,(3x +7)
F,: y=3logy(x +7)
F.: y=logy(x* +2x + 3)
Fo:y=exp(x)
F,: y=5%exp(2x + 3)
Fe: y=3%x%exp(x)
Fy:y=exp(x) +2° +1

2) ARER R E G F, B F EE[0,100] B RE
BLE, F, 1 F, 2EH -10,10 ] ABEHLIE , KB 1
PRI 5 (o, y ) VE DN A DI AR A B
500, MIXAEALCN 1 000.

3) B AT ARATEE IR o g 2 I RS A D
7 LAa AT 100 UK, 10 %15 L BE K T 999 Azl 2%
R A A TS B 0T 4 2R e
ZRNER 2 PR,

r2 ZEHER

Table 2 Experimental results
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F, y =lInx 100
y = In(2x) 92
F, y = In(ax +1t) 8
y = k*In(ax +1) 80
F, y =k*In(ax +1) +b 18
y =kx*In(ax +¢) +In(In(b +x) 2
F, y = k*In(ax +b) 67
y = k*In(ax +b) +¢ 25
y = kxln(a® +bx +¢) 45
F y = k*In(ax® + bx +¢) 14
y = k#ln(ax® +bx +¢) +d*Inx 4
F y = exp(x) 100
F, y = kxexp(ax +b) 100
y = a*x*exp(x) 24
F y = a*x*exp(x) +b 63
’ y =axx*exp(x) +bx +c 11
y = a*x*exp(x) +bx’ + ¢ 2
y = exp(x) +x° +b 20
Fy y = exp(x) +ax’ +b 78
y = exp(x) +x° +ax +b 2
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Table 3 Comparison of GEP-RNC with
GEP algorithms on benchmark

WHA  CPRIENE ENERE IR

p, GEP 9856054 9999999 79%
° GEP-RNC  996.0795  999.999 9 98%
, GEP  988.1829  999.999 9 80%
GEP-RNC  995.212 0 1000 92%

v, GEP 9903126 1000 81%
GEP-RNC  995.310 4 1 000 87%

p  GEP 9910846 999.9999 95%
’ GEP-RNC  997.601 6 1000 98%
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Table 4 Optimal expression
FER S Bk Bk 1R =0
F GEP y =In((Inx+a/x+ (x+x)/(x*x)) * (x+x+x+x+x+x)) ¥ = In(6xlnx + 6x + 6)
* GEP-RNC y = In4.20 # In4.20 # In(x + x + 6.77 + x) y = 1.43 % In(3x + 6.77)
F GEP y = (xxx/(x+x) +a/x +x)/x*In(x +x +x +2/x) y = (154 1/x)In(3x + 1)
Y GEP-RNC  y=186*In(x—(~706+442/ (442(<701) ~(x/ (<7.06)+(997 701)) ) ) y=1.86 # In(x+7)
F GEP y = x/x*x/(x/x) * (exp(x) = (x—x)) * ((x +x +x)/x) y = 3% x%exp(x)
’ GEP-RNC vy = (exp(2.17) = (5.62) * (x + x — x) * exp(x) y = 3% x%exp(x)
F, GEP y =exp(x) +x —exp(w —x) — (x — (&/x)) + (v —x) —w*x*x) y = exp(x) +&
GEP-RNC y = x*x*x + (exp(1.02) + 1.62) *0.23 + exp(x) y = exp(x) +2° + 1
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