Construction of the Digital Logic Systems based on
the Improved Automatic Theorem Proving Techniques over Finite Fields
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ABSTRACT

This paper propose the method of constructing the Digital Logic Systems based on the Improved Automatic Theorem Proving
Techniques(IATP) over Finite Fields. The proposed method is as following. First, we discuss the background and the important mathematical
properties for Finite Fields. Also, we discuss the concepts of the Automatic Theorem Proving Techniques(ATP) including the syntactic
method and semantic method, and discuss the basic properties for the ATP. In this step, we define several definitions of the IATP, Table
Pseudo Function Tab and Equal. Next, we propose the T-gate as Building Block(BB) and describe the mathematical representation for the
notation of T-gate. Then we discuss the important properties for the T-gate. Also, we propose the several relationships that are Identity
relationship, Constant relationship, Tautology relationship and Mod R cyclic relationship. Then we propose Mod R negation gate and the
manipulation of the don’t care conditions. Finally, we propose the algorithm for the constructing the method of the digital logic systems over
finite fields. The proposed method is more efficiency and regularity than any other earlier methods. Then, we prospect the future research and

prospects.
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2.2. Table Pseudo Function : Tab

Zolx Qoo gl gt AAAEE A
Tab(Table Pseudo Function Tab: TPF Tab)& Al-§-3}e] &
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23. EQUAL
gaatdo] dEA g3 22 EQUAL Semanticg
A&t 2hers & 4= gl

EQUAL(Fi(X1, X2, ......, Xk) , Ci)
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23 3-1. Building Block T-gate?] EEMT.
Fig. 3-1. Block diagram of Building Block T-gate.
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Fig. 3-2. Block Diagram of Mod R left cyclic gate.
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2% 3-3. Mod R #5 Aloj23 HolES] EHME.
Fig. 3-3. Block Diagram of Mod R rigth cyclic gate.
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Fig. 4-1. Block diagram of the combinational logic
systems over Finite Fields.
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