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Abstract

We investigate a category theory and homological algebra framework for
various types of Fourier transforms (Fourier, Fourier-Deligne, Fourier-Cato,
Fourier-Mulai) and efficient algorithms for their implementation.

Overwhelming majority of the fundamental methods for Physics bave set
theoretic foundations. A category theory framework (by means of a category
C or a functor F) for & system S, a process [1 or a phenomenon ® can
be thought as a collection of objects A, B, ..., one for each element of §
(respectively I1, ®) which are combined by morphisms f : A —+ B, subject
to the conditions (i) and (ii) below. Let C(A, B) be the class of morphisms
from A to B. Then
(i) for any three (not necessary distinct) objects A, B or C of C, there is
defined a map

C(A, B) x C(B, C) = C(B,C),
called composition which satisfied the associativity axiom.
(ii) For every objects A of C, the set C{ A, A) contains a morphism id,, called
the identity of A.
A functor F from a category C to a category K is a function which maps
ObC) =+ OMK}, and which for each pair A, B of objects of C maps C( A, B) —
C{F(A), F(B)), while satisfying the two couditions:
Fidy = idg, for every A € ObC),
Fifa) = FIHFg).

Our talk will illustrate the consequences for the category theory treat-
ment of data representation and analysis, scientific computations, models of
interaction and computing intelligence. Also we discuss several optimization
and computer algebra problems concerning the approach.
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Introduction. Motivation
Categorification of some Physical Theories and Problems:

String Theory
Homaological Myrror Symmetry (Kontsevich, Fukaya....)
Categorification of various kinds of Fourier Transforms:
Deligne — Fourier transform;
Sato — Fourier transform;
Mukai — Fourier transform and its generalizations;

Categorification of Computer Science, Control Theory and some brances
of Numerical Analysis (for instance, Interval Computations. )
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