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Fast Hypothetical Reasoning System by Parallel Processing

YUTAKA MATSUO and MITSURU ISHIZUKA

School of Engineering, University of Tokyo

Hypothetical reasoning is an important framework for knowledge-based systems because
it is theoretically founded and useful for many practical problems. Since the inference time
of hypothetical reasoning grows exponentially with respect to problem size, its inefficiency
becomes the most crucial problem when applied to practical problems.

In this paper, we develop a new framework for hypothetical reasoning that uses parallel soft-
ware processors. Our earlier SL method, which can find a near-optimal solution for cost-based
hypothetical reasoning in polynomial time (with respect to problem size), uses both linear
programming and nonlinear programming techniques. In the new method, these techniques
are realized as the interaction of parallel processors. Taking this approach, we may generalize
related methods such as the breakout method or Gu’s nonlinear optimization method for SAT
problems, and introduce two superior algorithms. One algorithm is similar to the breakout
method, and the other achieves good-quality solutions by adding new processors during search
iterations.
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