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Digital Logic System Design based on Directed Cyclic graph

uE

Chun-Myoung Park
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Abstract This paper proposes the algorithms that design the highly digital logic circuit and assign the code to
each node of DCG(Directed Cyclic Graph) of length T. The conventional algorithm have some problems, so
this paper introduce the matrix equation from DCG of length T and proposes highly digital logic circuit design
algorithms according to the DCG of length C. Using the proposed circuit design algorithms in this paper, it
become realized that was able to design from former algorithm. Also, making a comparison between the circuit
using former algorithm and this paper's, we testify that proposed paper's algorithm is able to realize more
optimized circuit design. According to proposed circuit design algorithm in this paper, it is possible to design
current that DCG have natural number, so it have the following advantages, reduction of the circuit input/output
digits, simplification of circuit composition, reduction of computation time and cost. And we show comparability
and verification about this paper's algorithm.

Key Words : graph theory, galois fields, highly digital logic circuit design.
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(a)Star Type (b)Cycle Type (c)Tree Type
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Fig 1. Examples of Directed Graph
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Table 1. Code assignment table for each nodes

of DCGeesy
o) Q @ 0 A A
X1 0 0 0 0 2 1
Xy 1 0 0 0 2 0
X3 0 1 0 0 2 0
Xy 0 0 1 0 2 0
X5 0 0 0 1 2 0
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Fig 5. digital logic circuit over GF(3) for DCGe=g
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