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Overview
In a nutshell, our approach to solve quantified circuits in prenex-normal form relies on
running two instances of a QBF solver on a primal and a dual version of the problem
encoding in parallel, thereby following ideas of Van Gelder [4]. While the primal
encoding refers to the original circuit, the dual version is the negation of the primal
encoding, and thus computes the opposite truth value at its output. For quantified circuits
(in prenex-normal form), the dual encoding is rather easily obtained from the primal
version without increasing the size of the representation by flipping all quantifiers and
negating the variable that represents the circuit output. The hypothesis is that for most
solvers, either the primal or the dual version will be easier to solve. Hence, our approach
is to solve both encodings in parallel. We also make use of preprocessing by means of
the tool Bloqqer [1], and we use DepQBF [2] as backend PCNF-QBF solver. Thus, we
require an intermediate translation of the encodings into PCNF form, where we basically
translate gates into sets of clauses following Tseitin [3].
The workflow can be summarised as follows:
1. Starting from the quantified circuit as input, a primal and dual version of the encoding
in PCNF is generated.
2. We run Bloqqer on both QBFs.
3. The resulting formulas a further processed by the QBF solver DepQBF.
Preprocessing and solving is done in parallel. We monitor which process finishes first.
If one process finishes, the other process is killed, and the the result or its negation of
DepQBF is returned, depending on whether the primal or the dual encoding has been
solved first. Our submission therefore qualifies as prenex non-CNF solver for the parallel
track of the evaluation.
Input: We except, according to the guidelines of QBFEVAL’161 , the file containing the
quantified circuit instance to be processed and the granted CPU time limit (in seconds)
as the only command-line input. The quantified circuit has to be represented in the
syntactically restricted cleansed version of the QCIR2 format in prenex-normal form.
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Output: As required by the QBF evaluation, the solver returns exit code 10 if the instance
is satisfiable, and exit code 20 if the instance is unsatisfiable.
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