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Abstract. The goal of the repetition-free longest common subsequence
(RFLCS) problem is to find a longest sequence which is common to
two input strings such that each character in the common subsequence
appears at most once. In this work, the RFLCS problem is solved by
transforming an instance to an instance of the maximum independent
set (MIS) problem which is then solved by a mixed integer linear pro-
gramming solver. To reduce the size of the underlying conflict graph of
the MIS problem, a relaxed decision diagram is utilized.
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The longest common subsequence (LCS) problem asks for the longest se-
quence which is common to a set of input strings. A subsequence is a string
which can be obtained by possible deleting characters from another string. The
problem has applications in bioinformatics, where strings often represents seg-
ments of RNA or DNA [5]. Other fields where the LCS problem appears are text
editing, data compression, file comparison, and the production of circuits in field
programmable gate arrays. An additional constraint which arises in certain real
world scenarios is that each character may appear in the common subsequence at
most once. This problem, denoted as the repetition-free LCS (RFLCS) problem,
is usually considered for two input strings and is even then APX-hard [1].

This work builds upon the work of Blum et al. [3], where instances of the
RFLCS problem are transformed to instances of the maximum independent set
(MIS) problem. Hereby, an independent set of the underlying conflict graph of
the MIS problem corresponds to a repetition-free common subsequence of the
RFLCS instance. To solve the MIS problem the integer linear programming (ILP)
solver CPLEX is applied. The performance of the ILP solver depends to a large
extend on the size of the conflict graph. Therefore, in [3] the size of the conflict
graph is reduced by filtering nodes based on lower and upper bounds.

In the last decade, decision diagrams (DDs) have been recognized as a power-
ful tool for combinatorial optimization problems. In particular relaxed DDs may
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provide compact representations discrete relaxations. Besides allowing for new
interference techniques in constraint programming and novel branching schemes,
they may also provide tight dual bounds. For a comprehensive survey see [2].

In this work, we compile relaxed multivalued DDs (MDDs) for the RFLCS
problem. The advantages are twofold. First, with the aid of relaxed MDDs it
is possible to reduce the size of the conflict graph even further, yielding perfor-
mance improvement of the subsequently applied ILP solver. Second, if the ILP
solver is not able to solve an instance to proven optimality within a given time
limit then the compiled relaxed MDD may be able to provide a tighter upper
bound as the ILP solver does. The relaxed MDDs are compiled with an adapted
incremental refinement approach from [4] by incorporating also problem specific
upper bounds of the RFLCS problem.
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Fig. 1. Graph reduction [%] and median
running times [s] for middle-sized instances.

Preliminary experimental results
document the advantages of com-
piling relaxed MDDs of RFLCS in-
stances in order to reduce the size
of the conflict graphs. The subse-
quently applied ILP solver is able to
solve 20.3% of the instances to proven
optimality that could not be solved
by [3]. Furthermore, for instances that
the ILP solver can already solve to
optimality, the overall median solv-
ing time can be decreased by using
the relaxed MDD in advance see Fig-
ure 1. Finally, for the hardest instance

classes, which cannot be solved to proven optimality, the compiled relaxed MDDs
are able to provide on average tighter upper bounds.
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