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Elastic-degenerate (ED) strings generalize classic strings by allowing each position to
store a set of up to h strings of arbitrary lengths [2]. An ED string is a restricted
version of a regular expression whose expressiveness still causes a combinatorial ex-
plosion of possible resolutions (i.e., the members of its language), making classical
pattern matching and indexing techniques either inefficient or inapplicable. A posi-
tion in an ED string is called solid if it stores a single symbol, otherwise elastic. We
introduce the Min/Max wavelet tree (MM-WT), a variant of the wavelet tree sup-
porting semantics-aware rank and select on ED strings. Each leaf stores two arrays
per symbol ¢, min, and maz,, giving for each position the minimum and maximum
symbol count across all alternatives. Prefix sums bound the number of occurrences
in any resolution of a prefix, so sm-rank(c, i) returns an interval [y, Fmax] Of possible
ranks, and sm-select(c, j) returns an interval for the j-th occurrence of c. On clas-
sic strings, min and maz collapse to the same counts and the structure becomes a
standard wavelet tree. The structure uses the same space as a subset wavelet tree [1]
internally, plus O(nologh) bits for the min/max arrays, and supports both queries
in O(log o) time.

On top of the MM-W'T we devise a modified FM-index for ED strings. Instead of
enumerating all complete resolutions of an ED string, we consider two types of suffixes:
(1) solid-origin suffixes, which start at solid positions and replace subsequent elastic
regions with *, and (2) elastic-origin suffixes, which start inside elastic positions
and continue within the chosen alternative from that entry point, followed by the
remainder of the string represented as before. All suffixes end with a sentinel $ for
correct lexicographic ordering. We compute the Burrows—Wheeler Transform of this
collection and store its L column in the MM-WT. Backward search proceeds as in
a classical FM-index, but interval updates adopt semantics-aware bounds, yielding a
candidate range. Auxiliary arrays track both the depth inside elastic regions and the
offset within alternatives, enabling efficient verification. This preserves the efficiency
of a traditional FM-index while enabling practical search on ED strings. The MM-
WT and the resulting FM-index provide a foundation for scalable indexing of highly
variable genomic data and other domains requiring nondeterministic string models.
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