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PROFESSOR PETER IMKELLER

TITLE:
A FOURIER ANALYSIS BASED NEW LOOK AT INTEGRATION

THE STOCHASTIC APPROACH OF KOLMOGOROV’S EQUATION BY IT"0 CREATED
A NEW TYPE OF INTEGRAL NOT COVERED BY CLASSICAL THEORY. THE CONCEPT
HAD TO TAKE INTO ACCOUNT THE ERRATIC STRUCTURE OF THE TRAJECTORIES OF
STOCHASTIC PROCESSES OF DIFFUSION TYPE. LYONS’ ROUGH PATH ANALYSIS LED
TO A PATHWISE UNDERSTANDING OF THIS INTEGRAL. IN 1961, CIESIELSKI
ESTABLISHED A REMARKABLE ISOMORPHISM OF SPACES OF HOLDER CONTINUOUS
FUNCTIONS AND BANACH SPACES OF REAL VALUED SEQUENCES. IT IS MEDIATED
ALONG FOURIER TYPE EXPANSIONS OF (ROUGH) HOLDER CONTINUOUS
FUNCTIONS IN TERMS OF THE HAAR-SCHAUDER WAVELET. IN OUR APPROACH
OF ROUGH INTEGRATION WE USE SCHAUDER REPRESENTATIONS FOR A PATHWISE
APPROACH OF THE INTEGRAL OF ONE ROUGH FUNCTION WITH RESPECT TO
ANOTHER ONE. IN A MORE GENERAL AND ANALYTICAL SETTING, THIS PATHWISE
APPROACH OF ROUGH PATH ANALYSIS CAN BE UNDERSTOOD IN TERMS OF PALEY-
LITTLEWOOD DECOMPOSITIONS OF DISTRIBUTIONS, AND BONY PARAPRODUCTS
IN BESOV SPACES. IT ALLOWS A SMOOTH APPROACH OF FORMAL PRODUCTS OF
SINGULAR DISTRIBUTIONS, AND CONSEQUENTLY OF SPDE WITH ROUGH AND
MULTIPLICATIVE NOISE. THIS TALK IS BASED ON WORK WITH M. GUBINELLI
(U BonN) AND N. PERKOWSKI (FU BERLIN).



