gda@3 07

Kepler's 3rd law example, period”2 = radius”3
Suports Figure 3.5.
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clear all;

% read data

D=load('../data/planetary.txt');
radius=D(:,1)/1e9; % work in units of 1079 km
period=D(:,2)/1000; % and units of 1073 days
N=length(radius);

% take radius”2 to be the observation

% and period to be the auxillary variable

% (which is ok, since time can be measured so accurately)
dobs = radius.”3;

z=period;

G=[ones(N,1), z, z.721;
mest = (G'*G)\(G'*dobs);
disp(sprintf('mest: %f %f %f', mest(l), mest(2), mest(3)));

mest: -0.025331 0.009980 0.024996

dpre = G*mest;
e = dobs-dpre;

% plot smooth parabola, so use lots of z's
zeval=[0:250]";
deval=mest(1l)+mest(2)*zeval+mest(3)*zeval.”"2;

figure(l);
clf;

subplot(2,1,1);

set(gca, 'LineWidth',3);

set(gca, 'FontSize',14);

hold on;

axis( [0, 100, 0, 250 ]1');
plot(z,dobs, 'ro', 'LineWidth',3);
plot(zeval,deval, 'k-', 'LineWidth"',3);
xlabel('period, Kdays');
ylabel('radius”3, Tm"3');

subplot(2,1,2);

set(gca, 'LineWidth',3);
set(gca, 'FontSize',14);
hold on;

axis( [0, 100, -0.5, 0.5 1');
plot(z,e,'ro', 'LineWidth',3);
plot( [0, 100], [0, O], 'k-',
xlabel('period, Kdays');
ylabel('error, Tm™3');

‘LineWidth',2);
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Figure 3.5 Test of Kepler's third law, which states that the cube of the orbital radius of
planet equals the square of its orbital period. (A) Data (red circles) for our solar system
least squares fit with a quadratic formula , where di is radius cubed and zi is period. (B)
of fit. A separate graph is used so that the error can be plotted at a meaningful scale. Dat
courtesy of Wikipedia. MatLab script gda@3 07.
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