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Figure 15: Steepest Descent converges to the exact solution on the first iteration if the eigenvalues are all

equal.

Equation 19 shows that too can be expressed as a sum of eigenvector components, and the length of

these components are . Equations 20 and 22 are just Pythagoras’ Law.

Now we can proceed with the analysis. Equation 12 gives
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We saw in the last example that, if has only one eigenvector component, then convergence is

achieved in one step by choosing 1. Now let’s examine the case where is arbitrary, but all the

eigenvectors have a common eigenvalue . Equation 24 becomes
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Figure 15 demonstrates why, once again, there is instant convergence. Because all the eigenvalues are

equal, the ellipsoid is spherical; hence, no matter what point we start at, the residual must point to the center

of the sphere. As before, choose 1.


