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The coefficients of Titius—Bode's Law
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Abstract

The coefficients of Titius-Bode's law are derived by using Excel and R programming of non-linear regression method
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n a fEZ= a—a(7k)

KE ~00 0.3871

&2 0 0.7233 0.3362 0.3362
HhEk 1 1 0.2767 0.6129
NE 2 1.5237 0.5237 1.1366
LR 3 2.767 1.2433 2.3799
RE 4 5.2034 2.4364 48163
T2 5 9.5371 4.3337 9.15
XEE 6 19.1913 9.6542 18.8042
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ul<-nls(y~a*b”x, start=c(a=0.2, b=0.2),

trace=TRUE)
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a=0.2885 b=2.0051
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u2<-nls(y~a*x"2+b*x+c, start=c(a=0.2, b=0.2,
¢=0.2),

trace=TRUE)
THORDEHITRED,

a=0.8134 b=-2.1603 c=1.2266
FIREIZ L TPl & U C4kBy =a*x*+bx?+cex?+dx+e %
JELAYIE" =t S

a=0.03527724 b=-0.24968234 ¢=0.81789407

d=-0.47146919 e=0.36611291
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an=0.3871+0.3163* 1.966" Excel

an=0.3871+0.2885* 2.005" R
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x<=c(0:6)
y<-¢(0.3362, 0.6129, 1.1366, 2.3799, 4.8163, 9.15, 18.8042)
xy<— data.frame(x, y) # x,y T—H8IL—L

ul <-nls(y"a*b"x, start=c(a=0.2, b=0.2), trace=TRUE)
u2 <-nls(y a*x"2+b*x+c, start=c(a=0.2, b=0.2, ¢=0.2), trace=TRUE)
uéd <-nls(y a*x 4+bkx"3+ckx"2+d*x+e, start=c(a=0.2, b=0.2, ¢=0.2, d=0.2, €=0.2), trace=TRUE)

plot(x, y) # R X

coef(ul) # FEHEIFRFREK

coef(u2) # 2REIRHRE

coef(ud) # ARERFHE
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f1 <- function(x) coef(u1)[1]*coef(u1)[2] x

plot(f1, 0, 6, col=3, add=T)

2 <~ function(x) coef(u2)[1]*x"2+coef(u2)[2]*x+coef(u2)[3]
plot(f2, 0, 6, col=4, add=T)

4 <~ function(x) coef(ud)[1]*x"4+coef(u4)[2]*x"3+coef(u4)[3]*x"2+coef(ud)[4]*x+
coef(ud)[5]

plot(f4, 0, 6, col=2, add=T)

text(1, 15, "5 HBIE”, col=3);

text(1, 13, "2REAH”, col=4);

text(1, 11, "4REAE”, col=2);

title(” Bode's Law”)

dev.new()

plot(f1, =5, 10, col=3)

plot(f4, -5, 10, col=2, add=T)
text(0, 270, "HEEBH", col=3);
text(0, 250, "4REEEL”, col=2);
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