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Exponential sums over finite fields are fundamental and important objects in number
theory and arithmetic geometry for studying the number of solutions to the equations over
finite fields. For several decades, a series of profound results on the estimation of the
absolute values to the exponential sums have been found by the methods in number
theory and arithmetic geometry. In practice, exponential sums have important applications
in coding and cryptography. For example, in CDMA communication system we need to
find sequences which have low auto and cross correlation values. It is equivalent to find a
series of exponential sums which have small absolute values. In coding theory,
exponential sums are used for estimating the minimum distances of linear codes.
Moreover, the weight distribution of the cyclic codes can be obtained if the associated
exponential sums are evaluated explicitly. In this talk, we will provide some examples to
show how the exponential sums are employed in studying the properties of cyclic codes,
constant composition codes, sequences, authentication codes and curves.
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