This is a call for expressions of interest for a fully-funded 3-4 year PHD position in Automated Reasoning at
the TECS PhD School at DISI, University of Trento, Italy (https://iecs.unitn.it/), under the guidance of Prof.
Roberto Sebastiani (https://disi.unitn.it/rseba/), on the topic:

"Knowledge Compilation Modulo Theories and Applications™.

Potentially-interested candidates should URGENTLY contact prof. Sebastiani by sending email to
roberto.sebastiani@unitn.it, with header: 'PhD on Knowledge Compilation Modulo Theories', with possibly a
CV in attachment.

If the candidate profile is of potential interest, then an online meeting will be soon arranged.

More details can be seen at https://disi.unitn.it/rseba/expression-of-interest-phd.pdf .

Research Topic

In Knowledge Compilation (KC) a propositional knowledge base is compiled off-line into some target form,
typically into deterministic decomposable negation normal form (d-DNNF) or one of its subcases, which is
then used on-line to answer a large number of queries in polytime, such as clausal entailment, model
counting, and others. The general idea is to push as much of the computational effort into the off-line
compilation phase, which is amortized over all on-line polytime queries.

In a recent paper (https://arxiv.org/abs/2603.09975), to be presented at SAT'26, we have developed a novel
and general technique to leverage d-DNNF compilation and querying to SMT level (namely, "T_d-DNNF").
Intuitively, before d-DNNF compilation, the input SMT formula is combined with a list of pre-computed ad-
hoc T-lemmas, so that the queries at SMT level reduce to those at propositional level. This approach has
several features: (i) it works for every theory, or theory combination thereof; (ii) it works for all forms of d-
DNNF; (iii) it is easy to implement on top of any d-DNNF compiler and any theory-lemma enumerator,
which are used as black boxes; (iv) most importantly, these compiled T_d-DNNFs can be queried in
polytime by means of a standard propositional d-DNNF reasoner. As proof of concept, we have
implemented a prototype tool on top of state-of-the-art d-DNNF packages and of the MathSAT SMT solver.
Some preliminary empirical evaluation supports the feasibility and effectiveness of the approach.

In another recent paper (https://arxiv.org/abs/2602.14634), to be presented at IJICAR'26, we have presented
novel techniques for efficient T-lemma enumeration, which play as enabling technology for the above
approach.

We believe that this approach opens a large amount of very interesting research avenues.

The research project deals with developing efficient and effective procedures for compiling and querying
T_d-DNNFs, and investigating their application in various fields, like e.g. probabilistic reasoning, planning,
formal verification, and Neuro-Symbolic Al.

Candidate Profile

The ideal candidate should have an MS or equivalent degree in computer science/engineering or
mathematics, and combine solid theoretical background and good software development skills (in particular
C++/Python).

Background knowledge and/or previous experience in at least one of the following areas (in order of
preference) will be considered as a prerequisite:

- Satisfiability Modulo Theory (SMT)

- Propositional Satisfiability (SAT)

- Knowledge Compilation

- Automated Reasoning

- Constraint Solving and Optimization

- Formal verification.

The candidate should be able to work in a collaborative environment, with a strong commitment to reaching
research excellence and achieving assigned objectives.
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