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lgor Razgon

will give a talk on:

"Towards understanding the complexity of Decision

DNNF representation of CNFs parameterized by the incidence treewidth".

Abstract:

Decision DNNF is a well known knowledge compilation model. It can be seen as
Free Binary Decision Diagram (FBDD) equipped with decomposable conjunction
gates. Therefore, the model is known under an alternative name ~d-FBDD that we
will use throughout this talk.

A well known open problem is the complexity of ~d-FBDD parameterized by the
incidence treewidth of the input CNF. In this talk we will discuss progress towards
resolving this question based on the results from https://arxiv.org/abs/2501.03710

A natural restriction of FBDD is Ordered Decision Diagram (OBDD). We will apply
the same restriction to ~d-FBDD resulting in @ model ~d-OBDD obtained by
equipping OBDD with decomposable conjunction gates. We will present a generic
method for proving ~d-FBDD lower bounds. We will use this method to derive XP
lower bounds parameterized by the incidence treewidth of the input CNF
(whereas an FPT upper bound exists for parameterization by the primal treewidth
of the input CNFs). We will also demonstrate that ~d-OBDD can have
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exponentially more succinct presentation than OBDD and that FBDD can in turn,
have an exponentially more succinct representation than ~d-OBDD.

In the final part of the talk, we will discuss directions of further research. The most
intriguing part is connection to proof complexity. In particular, ~d-FBDD can be
seen as a knowledge compilation counterpart of regular resolution (that, in turn,
can be seen as a variant of FBDD with sinks corresponding to the clauses of the
CNF being refuted). Coincidentally, the possibility of FPT sized regular resolution
refutation parameterized by the incidence treewidth is also an open question. We
propose tackling this question by the same restriction as we applied to ~d-FBDD
(replacing the FBDD by OBDD) and introduce a new proof system that we call
Oblivious Regular Resolution. We conjecture that, like in the case of ~d-OBDD,
there is an XP lower bound for Oblivious Regular Resolution parameterized by the
incidence treewidth of the CNF being refuted.

All interested parties are cordially invited.
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