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1. Introduction

In [1], the authors introduced the concepts of truth degree of a formula, similarity degree and pseudo-metric between
formulas, divergence degree and consistency degree of a theory, and hence provided a possible framework for graded
approximate reasoning. However, several results in Theorem 8 and Theorem 9 in [1] are incorrect. So, in this note, we will
correct them and give the detailed proof processes.

The above mentioned results are related to n-valued tukasiewicz propositional logic system i, n-valued Ro-type propo-
sitional logic system £;, and fuzzy Ro-type propositional logic system £*. For the convenience of reading, we will use the same
notations as in [1,2].

2. Corrections to results in systems , and £,

Definition 2.1 (Wang and Zhou [1]). Let A = A(p;, .. .,P,) be a formula in F(S) containing m atomic formulas p;,...,p,,, and
let A(x1,...,%n) be the truth function induced by A. Define

2l =3t A ()|
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where |E| denotes the number of elements of the set E. t,(A) is called the degree of the truth of A in n-valued system.

Definition 2.2 (Wang and Zhou [1]). Let A, B € F(S). Define
n(A,B) = Ta((A — B) A (B — A)).

£n(A, B) is called the degree of similarity between A and B. In the sequel we often write ¢ with subscripts to explicitly indicate
the logic system involved.

Definition 2.3 (Wang and Zhou [1]). Let A, B € F(S). Define
pn(AvB) = 1 - én(AaB)
Pn(A,B) is called the pseudo-metric between A and B.
Proposition 2.1 (Theorem 8(iv) in [1]).
&n(A,B) = 0 if and only if one of A and B is a tautology and the other one is a contradiction. &, here is either &, or &g, .
The following counterexample shows that Proposition 2.1 is incorrect.

Example 2.1. (1) In system %4, take A=p"B=-p", where pecS(the set of all atomic formulas),
p? = p&p,p*t! = pk&p,k = 2,3, ..., and & is defined by C&D = —(C — —D),C, D € F(S). Since

VveQ,v(p)eLn:{O,n]Tl,.“,%,l},
_ 1 vp) =1 0 2(p)=1
={g ypo1 “®={1 et

we get, Vv € Q, v((A — B) A (B— A)) =0, thus 1,((A — B) A (B— A)) =0, i.e, &,(A,B) = 0. But there is neither a tautology
nor a contradiction in A, B.
(2) In system £}, take A = (ﬂpz)z,B =-A.

Since
0 up <3 1 v(p) <3
Yo e Qu(p?) = 2 y(-p?) = 2
v {vm) ) >3 TP — ) o) >
we get,
1 o) < v(p) <3
v(A
= {o u(p) > { i Sy
Further we get Vv € Q, 1/((A —B)A(B—A)) =0, thus Ta((A — B) A (B— A)) =0, i.e, &, (A, B) = 0. But there is neither a

tautology nor a contradiction in A, B.

Now we correct Proposition 2.1 as follows:

Theorem 2.1. ¢,(A,B) =0 if and only if A= —B, and Vv € Q, v(A) € {0,1}, v(B) € {0,1}. &, is either &, or &g, .

Proof.

(1) In system L, & (A,B) =0,
iff 7,((A — B) A (B — A)) =0,

iffVvve Qu(A—-B)AB—-A)=(1-vA) +vB)A(1-vB)+vA)A1=0,
iff Vo € Q v(A) — v(B) =1, or v(B) — v(A) =1,
iff Vv e Q v(A) =1,v(B) =0; or v(A) =0, 7(B) =
iff A~ -B, and Vv € Q, v(A) € {0,1}, v(B) € {0, }
(2) In system L, &, (A,B) =0, iff 7,((A — B) A (B— A)) =0,
iff Vv e Q v((A— B) A (B— A)) = (v(A) — v(B)) A (v(B) — v(A)) =0,

iff Vo € Q,v(A) — v(B) =0, or v(B) — v(A) =
iff vee Q1 - vA)vvB)=0,0or1-2B)VvrvA
iff Vv € Q v(A) =1, (B) = 0; or »(A) =0, v(B) = 1
iff A~ -B, and Vv € Q, v(A) € {0,1}, »(B) € {0,1}. O

Since p,(A,B) =1 if and only if &,(A, B) = 0, the following proposition is also incorrect.
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