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Universal logic theory: the comprehensive theory of logic
HE Huacan', HE Zhitao’

(1. School of Computer Science, Northwestern Polytechnical University, Xi’an 710072, China; 2. School of Computer Science and
Engineering, Beihang University, Beijing 100191, China)

Abstract: The research practice of artificial intelligence in the past 80 years has proved that it cannot be guided by the
traditional material discipline paradigm, but needs to change the discipline paradigm and accept the guidance of the in-
formation discipline paradigm. Accordingly, logic, as one of the basic theories of the intelligence discipline, also needs
to change its logic paradigm, from mathematical formal logic to mathematical dialectical logic. This paper expounds the
difference and relationship between mathematical formal logic and mathematical dialectical logic, affirming that the two
are the unity of opposites and insufficiencies, and have the relationship of complementing each other and fulfilling their
respective functions. The universal logic proposed in this paper can be gradually expanded into mathematical dialectical
logic on the basis of mathematical formal logic. Because mathematical formal logic (standard logic, rigid logic) is an
idealized basic logic that is fully constrained by "either-or", and mathematical dialectical logic is a higher-level logic that
faces the real world with "this and that" or even "this and that", and basic logic is a special case of higher-level logic,
just as algebra is a special case of calculus. The mission of universal logic is to gradually release the "non-this and non-
that" of some logical factors on the basis of basic logic, introduce "this and that", or even "non-this and non-that", and
form a variety of different non-standard logic or super-coordinated logic, which are part of the whole mathematical dia-
lectical logic. Moreover, it is proved that flexible propositional logic operators and flexible neurons can be equivalent in
one body and two sides, and neural networks can not be black boxes, but have clear logical meanings. Finally, it is poin-
ted out that mathematical dialectical logic is an open logic system, its boundary can be expanded continuously, there is
no upper limit. The universal logic can support the need of the paradigm change of intelligence discipline comprehens-
ively and without dead Angle.

Keywords: formal logic; dialectical logic; game logic; mathematical logic; artificial intelligence; universal logic; uni-

fied theories; flexible logic
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Fig. 1 Inclusion of propositional universal logic
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Fig. 2 M-P neurons and rigid logic operators
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Fig. 3 One and two sides of logic operator and neuron
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Fig. 4 Part of the simultaneous expansion effect of logical operators and neurons
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Table 2 Sixteen modes of binary information processing
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0 0 0 1 0 1 0 1 0 1
0 1 0 0 1 1 0 0 1 1
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1 1 0 0 0 0 0 0 0 0
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A i ttiz=f,(x, »)
y Ay Ay fny) @y fony) fitay) fulny) o fisxp)
0 0 1 0 1 0 1 0 1

1 0 0 1 1 0 0 1 1
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Table 3 All sixteen modes of binary binary information processing
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Table 4 All twenty modes of binary continuous value information processing
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Ao B=def(A—BAN(B— A); A(x;)A=def=V(x,)-A,

OFi

Ki:x,€eUrA—>(B—A);

KyxceUrA->(B—-C)—>(A->B)—»(A-0));

Kiy:x, €U +(mA— -B)—> (B—A);

Ky x,elU rY(x)A - A;

K x; e U Y (x)A(x) = A

K¢ x;eU +VY(x))(A— B) = (A - VY(x)B);

Ky x; € Ur P(x;) & =P(f(x;)).

@ Z 58 A BRI

R (/A EHW ). Fx,eUrA Hx,eU +rA > B,
N x; € U +B;

R, (HEFEHLIN ) . o x, e U vA, Wx, e U vVxA,

EX 1 S-HHBHREA RS K

i LL - O~@4 A A ARG, 1Y S-
RUTE IR R G Ko

EIB 1 bR AR A A Rk

|| —

gl
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