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that distinguishes the bad strings from good strings, i.e., such that for sach string Ss_iin
{.cal B}S there exists a length-L substring { of s; with 3d(s, t_ijeqg d_b% (close to bad

strings}, and for every substring wy of length L of every string $g_nin {cal G}S, Sd(s,
u_ijgeqg d_g% (far frem good strings).

We present a polynomial time approximation scheme to settle the problem; i.e., for any
constant S\epsilon =08, the algorithm finds a string = of length L such that for every s in
{\cal B}S there is a length-L substring & of =; with 3d(t_i, s)Meq (1+\epsilon) d_b%, and for
every substring w; of length L of every Sg_iin {ical G}S, Sd(u_i, =hgeg (1-\epseilon) d_gs ifa
solution to the original pair (3d_b\leq d_g3%) exists. Since there is a polynomial number of
such pairs 3(d_b,d g)}%, we can exhaust all the possibilties in pohynomial time to find a
good approximation required by the corresponding application problems.
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dy and dy (dy = dy). A frequently cccurring problem in computational biclogy (and other fields) is
to find a (distinguishing) substring s of length L that distinguishes the bad strings from good strings,
i such that for each string si € B there exists a length-L substring £ of s¢ with d(z t:) < db (close
to bad strings)., and for every substring w; of length L of every string g; € G, di{s,w,) > dy (far from
good strings).

We present a polynomial time approximation scheme to settle the problem; ie., for any constant
£ > 0, the algorithm finds a string s of length L such that for every s; € 8 there is a length-L
substring #; of sy with d(t,,s) < (1 + €)dy, and for every substring w; of length L of every g € G,
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1. Imtroduction. Research effort in molecular biology, such as the human ge-
nome project. has heen revealing the secret of our genetic composition. the long DNA
sequences that can determine many aspects of life. Applications that use this informa-
tion have posed new challenges to the design and analysis of efficient computational
methods.

A frequently recurring problem in biological applications is to find one substring
of length L that appears (with a few substitutions) at least once in each of a set of
bad strings (such as bacterial sequences) and is not “close” to any substring of length
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