




SOME INEQUALITIES 103

The quantity IO(Q)  is a measure for the “sharpness” of the distribution
&).Ifd  > Gx is aussian,  I,,(Q)  is equal to l/a2 and if we “contract” the
distribution q over a factor A, lo(~) is multiplied by A’.  The same facts
hold for l/N, where N is the entropy power defined by N = exp (2H)/
2re  (Shannon 1949, p. 69). This fact suggests some connection between
these quantities, and part of this paper will be devoted to finding  some
more connections between them.

The quantity IO(q)  can be written in a way that is known from the
formalism of quantum mechanics. If we put q(x) = 1 Jl(x) 1’  with $ a
complex function with norm 1, we have

But for any real ~0 we have also

Ida)  = 4/{$l#exp  (-2tiw)  I)‘dx

For any complex function f(z) of real 2 we have

so

‘&id  4 4 / d$exp  (--2tiz4~)  d$ exp (2&~r)  dXdx d x

with equality if and only if

wit  J, = 2?riuoz  -I-  const

If now #(z) and P(U)  are a pair of Fourier transforms:

#(xl = Iv(u)  exp (2tiu.z) du

(P(u)  = I #(x) exp (-2x&r)  &

(1.7)

(1.8)

(1.9)

(1.10)

(1.11)

one finds that the right side of (1.9) is equal to 16r22a2(  1 Q I”) where

u’(  I (P I’)  = 1 (u - wJ2 1 P(U)  I”  du (1.12)




















