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Fourier Anatysisjitearable Systems

DIGITAL MEDIA PROCESSING
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Problem

Fourier transform can be defined as

Strategy

Functional Analysis

- M is a topological space with Borel structure
* Fourier transform is unitary from LQ(M) to LZ(M)

fk) = FIfl(k) = / f@)(z)de, =€ M, ke M,fe L*M),

with ¢;; joint eigenfunctions of py, ..., py,

DilGkl(@) = Xi(k)Gr(@),  [pi, Pl =0, 4,5 =1,...n, N(k) € C.
For classical (Euclidean) space
M=R" M=R" §=—1l Cu(z) = BB N (k) = K;
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Paley-Wiener properties (hold for Euclidean space):
« M is the real form of a complex algebraic manifold /7

* \i(k) € H(MC) is a holemorphic function

- FICSo (M) = {f e HMOC) . |f(k + )] < O+ S IN(k)])
|k +a)] < Cy (L+ Z RN BENON
for an arbitrary integrable system,

+ Can we solve for ¢;.(z) and \;(k) explicitly?
» Can we prove (analogues of) Paley-Wiener properties?
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» Desired results already tangible for al OISt Abelian homogeneouss spaces [1]

- FIC®(M) = {F e H(TO) :
Integrable Systems
« Simplify systems using canonical

Outlook

« Fourier analysis in infinite dimensions: KdV, QFT, ...
» Harmonic and microlocal 1) Quantization, Multipliers, ...

Impact

» Cosmology: Gravitational waves, Particle creation, Microwave Background, ...
« Construction: Mechanical waves on solid surfaces
« Solid state physics: Qualitative behaviour in inhomogeneous media
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ormations and Hamiltonian reduction™ 4
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