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THE UNCERTAINTY PRINCIPLE IN
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§1. Introduction.

Suppose f(z, y) vanishes for z* + y* > 1 and belongs to L* over the unit
disc D, 2 + y* < 1. We rotate f through an angle 8 by the change of variables,
) { = tcos § — usin 0 t =xcosf+ ysin 0

y = tsin @ + u cos 6 u= —xsin 6 + y cos 0

and then integrate on w to define the projection of f in the direction 6:

2) P,t, 0) = f f(t cos @ — usin 6, tsin 6 + u cos 6) du.
We note that
(3) Pf(t) 6 + 7) = Pf(—ty 0)

The integral in (2) may not exist for every ¢ but a simple application of
Schwarz’s inequality shows that

@ [ B < [ o, o) da .

There is a well-known relation between the Fourier transform of the projec-
tion and the two-dimensional Fourier transform of f. We have from (2) and (1)
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