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Computational Complexity of Addition and Multiplication
on a Circuit Model Considering Wire Delay
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Abstract For evaluating the performance of an algorithm to solve a problem, it is important to clarify
the amount of the computational resource required to solve the problem. In previous studies of the
complexity of integrated circuits, wire delay is not considered in the evaluation of computation time.
However, with the recent process scaling of integrated circuits, wire delay become significant relative to
delay of logic elements. Therefore, it is necessary to discuss the complexity of integrated circuits on a
circuit model with wire delay. In this report, we show the complexity of addition and multiplication on a
circuit model with wire delay. As a result of evaluation of the lower bound of computational complexity,
we found that computational complexity of addition is large on a model with a large influence of wire
delay, while computational complexity of multiplication remain unchanged. As a result of evaluation
of the upper bound, we could show a circuit that achieves near the lower bound of the computational
complexity.
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