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A Study on Constructing the Multiple-Valued Logic Systems
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Abstract
This paper presents a method of constructing the Multiple-Valued Logic Systems(MVLS) over Finite
Fields(FF) using by Decision Diagram(DD) that is based on Graph Theory. The proposed method is as following
First, we derivate the Ordered Multiple-Valued Logic Decision Diagram(OMVLDD) based on the multiple-valued
Shannon's expansion theorem and we execute function decomposition using by sub-graph. Next, we propose the
variable selecting algorithm and simplification algorithm afier apply the each isomorphism and reodering vertex.

Also we propose MVLS design method.

Keywords : multiple-valued logic systems, finite fields(Galois fields), Graph Theory, decision diagram,

shannon's expansion theorem, isomorphism.
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Fig. 3-1. The Canonical form of natural variable sequence
Ordered Multiple-Valued Logic Decision switching
functions F(Xy, Xz, ... ,Xu).
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Fig. 4-1. The algorithm of multiple—valued logic system
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Fig. 5-1. The Block Diagram of Building Block T-gate.
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Table 6-1. Truth table of 2-vraiable

output switching function over GF(3).
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<]I>
ol 1
(2
of 1] 2
[CI[D][E]
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Fig. 6-1. ROMVLDD.
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Fig. 6-2. The logic circuit realization.
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Table 6-3. Truth table of 3-variable input/single output
switching function over GF(2).
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TG[2] 2
0
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X
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Fig. 6-4. The logic circuit realization.
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