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Abstract: This paper shows a new method to represent a multiple-output function: An encoded characteristic
function for non-zero outputs (ECFN). The ECFN uses (n + u) binary variables to represent an n-input m-
output function, where u = [log, m]. The binary decision diagrams (BDDs) for ECFNs are never greater than
corresponding SBDDs, and can be often smaller than SBDDs. The size of a BDD depends on the encoding of
the outputs as well as the ordering of the variables. We show an n-input 2"-output function, where the optimal
encoding produces a BDD with 2n + 2 nodes, while the worst encoding produces a BDD with 2"+ nodes. We
formulate an encoding problem and show a heuristic method. Experimental results using standard benchmark
functions show that the sizes of BDDs can be reduced significantly by considering encodings. We also show an
application of ECFNs for the embedded system.
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