Theorem

Given a window function w(t), define the time and frequency bandwidth as:
Time BW : oy(w) / lu(t) 2dt

Freq BW : o, (w) = /u2]W(u)\2du

Then,
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explanaton:

(1)

1 d

(2)

Norm is defined as:

Where (z, ) is the inner product, and:

a(t) «— A(u)
b(t) +— B(u)

(a,b) = / a(t)b* (t)dt
(a,b) = (A, B)

Where b* is the conjugation vector of b.

Now back to the proof...
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Explanation:

3)

Cauchy-Schwarz Inequality:

(a,b) = |[a]|[[b]|cost < |all[|b]

(4)

Chain Rule:

/ d(ab) = / adb + / bda
;»/adb:/d(ab)—/bda
:ab—/bda

We have some assumptions of w(t). First, w(t) is unit normalized. Second, w(t) is centered at zero. Third, w(t)
decays fast enough.

(5)

(6)

As w(t) is unit normalized:

/ w(t) 2dt = [w(t)] = 1


https://en.wikipedia.org/wiki/Cauchy%E2%80%93Schwarz_inequality
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