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A major problem in a domain of computer arithmetic concerns how
computational time can be speeded up. Many researches focused on introducing high
speed computing techniques. However, the computation may not always produce the
exact value. In detail, two types of inexact arithmetic are produced. First, the classical
computer system has round-off error problem caused by the finite representation of real
number. Round-off error is usually occurred during the computation process. Second,
uncertainty in the input data affects the correct value of the output data. Therefore,
interval representation system is established to handle the problem. Since an interval is
a pair of numbers, it is guaranteed that uncertainty in the input data can be represented
in this system. However, the space used and computational time for interval arithmetic
is very high.

This thesis proposes a flexible interval representation system. Theoretical
results show that the space used for representation an interval can be reduced up to
twenty-five percents, compared to space used for the classical signed digit interval
representation system. Fundamental arittmetic operations such as addition, subtraction

multiplication and division are also introduced in this work.





