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7.3. SOLUTION IN TERMS OF KERNELS

From M measurements [Kq(x) f(x) dx, [Ka(x) f(x) dx, ..., [Ku(x) f(x)
dx one can evidently only obtain information on the projection of f(x) on
to the function subspace spanned by the kernels K, (x), Ka(x), ..., Ky (x). In
other words, the most general solution which can be legitimately obtained is:

f(x) = £, Ky (x) + £2Ko(x) + ... + EpKp(x) + Y(x)

where Y(x) is any (arbitrarily large) function orthogonal to thé set of func-
tions K;(x), Kg(x), ..., Ku{x). Making this substitution into the fundamen-
tal integral equation one gets: :

5= f'%,“ K;(x) K;(x) §dx
org = Ct |

C being the covariance matrix |lfK;(x) K;(x) dx!l. We have already seen that
C is highly ill-conditioned (possesses very small eigenvalues) and the above
equation is no more .arnenable to direct inversion than those encountered
earlier. However, it does have the advantage that components orthogonal to
the kernels are explicity excluded from the solution, whereas in other
methods they may tend to creep in. However, further smoothing of the solu-
tion by some means is still necessary in most instances -and this is now less
easy since explicit reference is no longer made to f(x) or fin the'equatibn g=
Ct.
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It is apparent therefore that the Backus—Gilbert method offers little
advantage over other inversion techniques when applied to the construction
of approximate numerical solutions. Indeed it is rather laborious and
expensive to apply in practice because the inversion equation (6.45) must be
recomputed for each source function value yo (see e.g. Twomey (1977)
p 184 for discussion of efficiency). Its real value seems to reside in the

following: that it is capable of quantifying the resolving power of the obser-
vations; of assessing the significance of features in a given source function

model; and of theoretically determining the intrinsic information content of
one data set as opposed to another. For these reasons, the Backus—Gilbert
method is probably better suited to experimental design than to construc-

tion of approximate pointwise source function models.
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