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A binary decision diagram (BDD) is a data structure for representing logic functions. It has
good properties that there is a unique canonical form for each function and that many practical
functions are expressible within feasible memory space. However, in the worst case, the size
of the representation is exponential to the number of input variables. In this paper we discuss
the problem of what kind of logic functions are expressible within feasible memory space. For
this purpose, we define a class of logic functions expressible by BDD’s whose size is bounded
by a polynomial of the number of input variables. We derive some properties of this class
through discussion on the relation between polynomial-size BDD’s and Turing machines. We
also focus on the relation between polynomial-size BDD’s and combinational circuits and show
that polynomial size BDD’s can be synthesized into O(log n) depth combinational circuits.
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