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Abstract We present an efficient data structure to obtain the range minima in an array in
constant time. Recently, suffix arrays are extensively used to search DNA sequences fast in
bioiformatics. In constructing suffix arrays, solving the range minima problem is necessary. When we
construct suffix arrays, we should solve the range minima problem not only in a time-efficient way
but also in a space-efficient way. The reason is that DNA sequences consist of millions or billions
of bases. Until now, the most efficient data structure to find the range minima in an array in constant
time is based on the method that converts the range minima problem in an array into the LCA (Lowest
Common Ancestor) problem in a Cartesian tree and then converts the LCA problem into the range
minima problem in a specific array. This data structure occupies {#) space and is constructed in
O(n) time. However since this data structure includes intermediate data structures required to convert
the range minima problem in an array into other problems, it requires large space (=13#) and much
time. Our data structure is based on the method that directly solves the range minima problem. Thus,
our data structure requires small space (=5x) and less time in practice. As a matter of course, our
data structure requires (X#) time and space theoretically.
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