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Number representation has a long and fascinating history: some of its
developments are focused on an implementation of computer arithmetic system. Usually a
number is represented by a string of digits in digital system. Since the high accuracy of
digital signal processing comes with the high cost of speed limitation, certain researches
are interested in an analog system. One must be an important problem is noise in the
circuit that becomes an error in the system. For this reason, a continuous valued number
system was proposed in 1997. Multiple signals technique is introduced to represent a
number. These signals are used to refine the higher order signal until the entire signals are
refined. Time complexity for an error recovery process is linear up to the number of
signals. It is also not in the case that the error can be removed from the system.

This thesis proposes a novel redundant analog number system. Theoretical results
show that such the error from noise can be completely removed from the system. It is
demonstrated that only two signals are enough to represent a number, one is a valued
digit and the other is a redundant digit. Time complexity for the error removable process
becomes constant. Fundamental arithmetic operations such as addition, subtraction,
multiplication and division with a constant time are also introduced in this work. The
principle of the proposed number system is characterized by an error tolerance which is

also included in this study.
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