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Abstract

Modern technology has induced the strong trend of replacing conventional analog processing techniques by digital coun-
terparts. The versatility of digital processing gives us the impression of almighty power of handling real-world problems.
However, the real story is not all that simple, and we are confronted with various practical limitations. Of particular impaor-
tance is that of bandwidth. Namely, digital processing places an upper bound for the maximum frequency band that we can
deal with. Examples abound: the limitation of 20kHz in compact disc recordings; the lack of resolution in image processing
due to limited sampling rates; rejection of high-frequency disturbance that is beyond the so-called Nyquist frequency, and
also many others. All these problems reduce to one generic problem, namely, how one can obtain suitable signal actions
in spite of the limited resolution due to a finite sampling period. The celebrated Shannon sampling theory seems to negate
this hope: it claims that there is an absolute upper bound for processing digital signals, namely the Nyquist frequency.

In this talk, we will clarify that this conclusion hinges upon an presumptuous hypothesis on the nature of signals, and can
be replaced by another hypothesis on a physical model of the class of signals we are dealing with. Based on such a signal
model, we can develop a new technique of obtaining high frequency components beyond the Nyquist frequency. We will
base this new theory on the H-infinity sampled-data contral theary, and exhibit various striking applications in signal
processing, and also the control of signals beyond the Nyquist frequency.
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