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ABSTRACT

The author proposed concepts of
Operator Fuzzy Logic and A-Resolution in
1984. He and his cooperaters have
obtained some theoretical results. This
paper introduces A-paramodulation to
handle a sel of clauses with the
predicate of equality, and thus the
equality substitution can be used in
fuzzy reasoning. Then
the A -paramodulation method is proved Lo
be complete with A-lock-semantic method.
Finally, Yang Fengjie and I have improved
the A-paramodulation, and proved that the
linear A-paramodulation is complete too.

I. TINTRODUCTION

The author proposed concepts of
Operator Fuzzy Logic( or OFL for short)
and A-Resolution in 1984. During the past
few years (1985-1987), he and H. Xiao,
then he, K.Y.Fang, Carl.K.Chang and Jeff.

J-P Tsai working together on
the A-resolution method obtained a
series of results. We proved that

a A-resolvent of two fuzzy clauses Ci1 and
C2z is a A-logical concequence of Ci1 and
C2, and that A-resolution method is
complete for A -inconsistent sel of
clauses. We explained the practical
meaning of fuzzy reasoning based
on A-resolution method in OFL. From the
above results, we <can see that some
theorems which can not be proved with the
traditional logic, can be proved fuzzily
by using A-resolution method in our logic
system.

Equality relation is a very
important relation in mathematics. This
equality relation has some important
special properties: it is transitive and
can substitute equals for equals. Thus it
is natural that the transitive and
substitutive properties of fuzzily
equality are needed in proving fuzzy
theorems. -

This paper proposed
a A-paramodulation to handle fuzzy
equality. In conjunction

with A-resolution, A-paramodulation can
be used to prove fuzzy theorems in OFL.
We proved that A-paramodulation is
complete for the A-inconsistent set of
clauses in conjunction with A-resolution.

LX. FUNDAMENTAL CONCEPTS AND PROPERTIES

From [1-3], we know that Operator
Fuzzy Logic is built on operator lattice
and interval [0,1] is an operator lattice
if we define:

x*y=min{x,v},
x@y=max{x,y},
xey=(x+y)/2,
x’=1-x,
for any x,y [0,1].

In the following discussion, we
assume that OFL 1is built on interval
[0,1] and the amount of operator A is
finite.

These concepts such as operator

lattice, fuzzy literal, formula,
interpretation, truth-value T1 (G) of
formula G under I, A-complemented
literal, A-identical 1literal, can be

found in Refs. [1-3].
Definition 1. Choose arbitrarily ae[0,1].
Formula G is called A-valid if and only
if for every I there exists Ti(G))a; G is
called A-inconsistent if and only if for
every 1, there exists Ti(G)gA.

Obviously, Formula G is A-valid if
and only if Formula (~ G) is
(1-A) -inconsistent.

Definition 2. Let Ci and C2 be two
clauses without the same variables
and A1L:i and Az2Lz be two literals of Ci
and C2 respectively. If Li and L2 have a
Most Gensral Unifigr (MGU for short) ¢ ,
and A1Ll and A2Lz are A-complemental,
thgn -

(C1 - S1)U(Cz2-S2)

is the binary A-resolvent for Ci1 and C:2,
denoted by R,(Ci1, C2), where
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S1={ L% | (A*17€ CT )A(A*L” and ALY
are A-identical)}, N

Sz ={ A*L7 | (A*L7€ C7) A(A*LF and Az L2

are A-identical)}.

The following properties are simple,
and so their proofs are omitted.

Property 1. Let P be an atom, then
~1P)=0P.
Property 2. Let P be an atom, then
~0P)=1P.
Henceforth, 1P can be denoted by P in
OFL.
Property 3. Let P be an atom,
then ~( AP)=(1-A)P.
Property 4. Let P be an atom, then
~(A1...AnP)=(1-M1)...(1-An)P.
Property 5. Let G be formula, then ~Gx0G.
For example, Let G=0.3P, 1={P}, then
T1 (~G)=T1 (0.7P)=0.7.
Tr (0G)=T1(0(0.3P))=0.15.
Property 6. Let G be a formula, then
~AG=(1-A)(~G).
Property 7. Let G be a formula, then
~(h1.--AnG)=(l-Al)-..(l—ln)(ﬂG).
Property 8. Let P be an atom, then

AiRzP¥(A1?A2 )P
For example, 0.8(0.6P)%(0.8¢0.6)P=0.7P.
Property 9. Let G be a formula, then

A1Az G Az )G.

Definition 3. Let G and H be two
formulas, I be any interpretation. If
Ti (H)2Afor Ti(G)>-d,then it is said that
G A-implies H, denoted by G=H.
Definition 4. Let G and H be two formulas
and I be any interpretation.

If Tr(H)> for Ti1(G)>A, then it is said
that G A-strong implies H, denoted by
G2H
Property 10. Let A be a formula, then

1) A=A for Ag0.5.

2) A3A.

Property 11. Let A,B and C be formulas.
Then

1) if A®B,B=C then A®C for A>0.5;

2) if AZB,B=C then AzC.

Property 12.Let Ci1 and C2 be two clauses
and R,(C1, Cz) be a A-resolvent of Ci and
Cz . Then

1) CiACz2=>R,(C1,C2) for A=0.5;

2) CipC22R (C1,Cz) for A0.5.

The proof of this property will be given
by another paper (to appear).

Property 13. Let A,B and C be three
formulas. Then

1) if A3B,A=C, then A=2(BAC);

2) if A=B,A=C, then A Z(BAC).
Definition 5. A «clause C is called
a A-empty clause (denoted by A-Q ), if
for any literal A*XL€C,it satisfies the
condition:
1-AgA* A
for A30.5.,

Property 14. Let A30.5. A set of clauses
is A-inconsistent if and only if there is

a resolution deduction of the A-empty
clause from S.
This property is an important

theorem in Ref. [1] and another paper is
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writing for publishing. 1Its proof is

omitted here.

IXIXI. THE SBT OF FU.IT EQUALITY AKIONS

Definition 6. An E-interpretation Ie of
set S of clauses is an interpretation of
S satisfying the four following
conditions. Let ® , B and r be any terms
in the Herbrand universelil of S, and let
AP(...d...) be any fuzzy literal in 8.
Then

1. Tre((dk=a&))=T;

2. if Tre((d=8))=T, then

Tie((B=a))=T; ,

3. if Tie((&=8))=T,if Tre((f=7))=T,

then Tie ((Rk=Y))=T;

4. if Tre((k=f))=T, then

TIE(P(...d...))=T1z(P(...p
TTILP
Definition 7. Let S be a set of clauses,
A¢(e.1] and Az 0.5. Then the set K,
of A-equality axioms for S is the set
consisting of the following clauses: for
any N >A,

1. N (x=x);

2. (1-A)(x=y)VX (y=x);

3. (1-N ) (x=y)V(1-N)(y=2)VX (x=2);

4., (1-N)(xj=x0)V(L1=-A*IP(...X5...)

VNP < 2 s X0 4 e Vs
for any atom P(x1,...,Xn) occurring in S,
J=1,...,nj

5. (1-N)(xj=x0)

VAR (e eXgowe)=F(ueeX0sos)),
for any function symbol f(x1,...,%Xn)
occurring in Sy J=ly e swglis
Definition 8. A set S of clauses is
called AE-inconsistent if and only if
Tie(S)¢Afor any E-interpretation Ig; S is
called AE-valid if and only if Tie(S)Ja,
for any Ie.

If I is an E-interpretation of S,
we can obtain results obviously as
follows:

1. Tre (N (x=y)=n*>A.

2. Tre((1-A")(x=y)VX* (y=x))=A*>n.

3. Tre((1=-X*)(x=y)V(1-X)(y=2z)V

N(x=z))=X">n.

4., If Trie((xj=x0))=T, because I is
an E-interpretation, then
Tie(P(+:eXjesu))=T1e{P(.se%X0.:.)), and
therefore,

Tre ((1-A")(xj=x0) W(1-N)P(...Xj...)
VA (P oX0 .54 ) )2 >N

5. If Tie((xj=x0))=T, because Ie 1is
an E-interpretation, then

TEE(EC e une ) JETLELE (0G0 o0 ))

ETIR (£ (woeXYenn )JEF( v eaX0ews)),, and
since Tie((d=at))=T for any &, we have

Tre(f(-»+xjoe..)=f(...x0...))=T.

Thus
Tre((1-2*)(x;=x0)
VN (f(.e.Xjooo)=f(.v.X0...)))

=N O>A.

From the above discussion, we can easily
see that Tie(K,)>A, where K, is a set
of A-equality axioms of S.



If I is an interpretation of S and
T (Kx)>A, we can obtain results obviously
as follows:

1. Ti((d=ak))=T for any term «in S.

2. If Tr((&=B))=T, because Ti (Kx)>A,
thus

Tr ((1-2A*)(a=B)VN (8=&))>A, therefore,
there must be
Tr (B=a))=T.

3. Let Tr((=6))=T, Ti((B=Y))=T.
According to Tr(Kx)>A, thus Tr((1-n")(a=f
JV(1-A* )(B=Y)VAN* (&=Y))>A, there must be
Ty ( (k=v) )=T

4. Suppose Ti((ck=8))=T,

Te(P(:seblsss))=T: Sihce
Tr ((1-X )(A=B)V(1-A*)P(...ole ")

VNP(...B.c))>N,
there must be Tr (P(... g ...))=T.
Similarly, we can easily see that if
Tr ((=8))=T, TI(P(---P---))=T,
then there must be
TI(P(...0l...))=T, namely,

TI(P(.ootless))=TI(P(.c.8eo00)).

From the above discussion, we can
easily see that 1 is an E-interpretation
of S.

Therefore, we can obtain a theorem
as follows:

Theorem 1. Let S be a set of clauses and
Kybe the set of A-equality axioms for S.
For any inlerpretation I of S, I 1is an
E-interpretation if and only if

Tr (k,)>A.
Theorem 2. Let S be a set of clauses and
K, be the set of A-equality axioms for S.
Then S is AE-inconsistent if and only if
(SUR, ) is A-inconsistent.

(=) Suppose S is AE-inconsistent,
but (SUK, ) is not A-inconsistent. Then
there exists an interpretation I such
that Ti (SUK, )>A.

Thus Ti(S)>A and Ti1 (K,)>A.

From theorem 1, we know that I must
be an E-interpretation. From Ti(S)>A, we
know that S is not AE -inconsistent,
which contradicts the assumption that S
isAE -inconsistent.

( &= ) Suppose ( SUK )
is A-inconsistent, but S is
not AE -inconsistent. Then there exists
an E-interpretation IE such that
Tie(S)>A . Clearly, Tie(K, )>A. Hence
Tre ((SUK, ))>A . This contradicts the
assumption that (SUK , )

is A-inconsistent.

IV NPARAKGDULATION

Definition 9. Let A30.5 and Ci, Cz be two
clauses without any variables in common
such that

MLIEIVCL?, Ma>A or A1<1l-A,

Az (r=s)VCz2’, APA,
where NLt] is a fuzzy literal
containing the term t and Ci1’ and Cz2’ are
clauses. If t and r have MGU ¢, then

AL [sT}uci”ucs”

is called a binary A-paramodulant of Ci
and C2, MNL[t] and AN2(r=s) are
called A-paramodulated literals where LT [s”
] denotes the result obtained by
replacing one single occurrence of {7 in
L by s", and

N = [(AL+A2)/2 when A1>A,

{(h1+1-xz)/2 when A1<1-a.

Definition 10. A A-paramodulant of Ci and
C2 is a binary Aa-paramodulant of Ci1 or aj
-factor of Ci1 and C2z or a A-factor of Cz,
denoted by P,(Ci1,Cz).
Definition 11. Let S be a set of clauses;
G and H be two clauses in S. If Tre(H)>A
when Tie(G)>A for every E-interpretation
Ik of S, then it is said that G

AE-strongly implies H, denoted by G&H.

Theorem 3. Let Ci1 and C2 be two clauses, )\
20.5, and suppose P, (C1,C2) is a N-
paramodulant. Then

(C1ACz ) P,(C1, C2).

Without loss of generality, we may

assume that Ci is AML[t]VCL?, Cz2
is A2 (r=s)vcza’ y P (CiL, C2) is a
binary A-paramodulant, with X2>X . Let
MGU of t and r be ¢ , 1lg be any one
of E-interpretation such that

Tie(Ci1)>N and Tie (Cz )>A.
Then, Obviously, we have ¢

Tre(CiT)>A and Tie(Cz )>\.
(Notice: every variable in Ci and Cz is
considered to be governed by a universal

gquantifer). Choosing an arbitrarily
ground instance of Ci and a ground
instance of C:z2, we have the following

considerations:

1. For n>A

If Tre(L°[t"]1)=F, Then Tre(Ci" )7 A
ythus Trie (Pa(C1,C2))>A.

If Tre(LT[tT]1)=T, we have Tie(L” [s"T])=T;
because t¥=rand r"=s%, we know A* >A
(N* occurring in the definition of B(Ci,
Cz2)), therefore Tie(Po(C1,C2))>\.

2. For mi<A

similarly to the above proof, we can
also obtain

Tre (Pa(C1, Cz))>A.

According to the above proof, we

have the following fact:
(CiAC2z )2 P,(C1, C2).
Q.E.D.
Definition 12. Let Ci1 and C2 be two
clauses, where every literal is locked
with an integer and A20.5 and let
Pp(Ci1, C2) be a A-paramodulant. Suppose

1. C1 and C2 are A-positive clause,
namely, every fuzzy literal A*L in
clauses satisfies A" )l-A.

2. the paramodulated literal of Ci
contains the smallest lock in Ci(i=1,2).
Then Pax (Ci, C2) is called
a A -lock-hyperparamodulant, or
a AN-LH-paramodulant for short.

Definition 13. Let A30.5. A finite set of

clauses {K1,...,Eq,N} where every literal
is locked with an integer is called
a A-lock-hypersemantic clash

(or A-LH-Clash for short) if and only if

XuHua 437



Eil ;.45 Eq satisfies the following
conditions:
1. E1,...,Eq are A-positive clauses.
2. Let Re=N. For each i(1l<i<q),

there is a A-resolvent Ri+1 of Ei and Ri.

3 The resolved literal of Ei
contains the smallest lock in Ei.

4. Rq+1 1is a A-positive clsause,
where Rq+1 is called a A-LH-resolvent.
Theorem 4. let S be a set of clauses,
where every literal is locked with an
integer and A20.5. If S is A-
inconsistent, Lhen there is a deduction
of A—-empty clause from S by
the A-LH-resolution method.

proof. see [3].
Definition 14. Let S be a set of clauses
and A0.5. The set F, of A-functionally
reflexive axioms for S is the set defined
as

Fa={A*(f(x1,...y%n)=f(X1,...,%n))},
where 2A*e¢ [0,1] and A*> AN and f is any
function symbol occurring in S.
Definition 15. Let A0.5. The
literal A*L is called a
literal if 1-ANEA*gA.
Definition 16. let Ci and Cz be two
clauses. If we can build the one-to-one
correspondence between the literals of Ci
and of Cz such that the two corresponding
literals are either A-identical
or )A-irrelevant, then Ci is called A-
identical with Cz.
Theorem 5. Let A20.5, Ci1 and Cz be two
clauses, C be a A-lock-resolvent or
a MA-lock-paramodulant of Ci1 and C2. If
Ci1* and C2* are A-identical with Ci1 and
C2 respectively, then there is
a A -lock-resolvent c or
a A-lock-paramodulant C* such that C* is
A-identical with C.

Proof 1. Let Ci be A1LiVCi’ and C:2
be A2L2VC2’, where A1>A and A2<1-A. Let

c=(cf -amLy )u(c? -a2Lf ),

where o is an MGU of L1 and L2.

It is clear that Ci* and C2* are two
clauses as follows:

A1*Li1VCi*’, Az*L2VCz*’,
where A1*>A, A2*<1-A, C1*’ and C2*’ are
didentical with Ci1’ and C2’ respectively.
Let

fuzzy
A-irrelevant

c*=(c1*" -h*Li Hu(cz*” -xe*1f ).
Obviously, C* is a A-resolvent of Ci1* and
Cz2* and 1is also a A-lock-resolvent, C*
being A-identical with C.

2. We might as well assume that Ci
is ML[t]VvCi’ and Cz is Az(r=s)vCz2’,
where A1 >A and A2>\. Let

cels L [s€]ver Tvez T,
where A3=(N1+X2)/2 and ¢ is an MGU of t
and r.

Then, Ci1* and C2* are two clauses as

follows:

nEFLItIvVCr ™,
A2* (r=s)VC2*’,
where A1*>A, A*>A, Ci1*’ and Cz*’ are
Mdentical with Ci1’ and C2’ respectively.
Let
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c*=N1L" [sT]ve1* " v 7.
where A3*=(N1*+X2*)/2. Obviously, C* is
a A-lock-paramodulant and is A-identical
with C. Q.E.D.

Theorem 6. Let A20.5 and S be a set of
clauses, where every literal 1is locked
with an integer. Then, S
is AE -inconsistent if and only if there
is a deduction of A-empty clause from
(SU{ N* (x=x)}UF5 ) by A-LH-resolution
method and A-LH-paramodulation method,
where A*>A and F, is the set
of A\-functionally reflexive axioms for S.
(A-empty clause is composed ofiirrelevant
literals, denoted by A-[.)

(= ). Suppose K, is - the set
of a-functionally reflexive axioms for S.
Because S is AE -inconsistent, we know

from theorem 2 that (SUK » )
is A-inconsistent. From theorem 4, we
know that there is a A-LH-resolution

deduction- D of A-empty clause from (SUK,
). We now show that D can be transformed

into the deduction satisfying this
theorem.

For each A-LH-clash (Ei,...,Eq,N) in
D, since Ei,...,Eq are A-positive
clauses, El 5o+ 5Ed must be in S

or N*(x=x). If N€S, then the clash is the
desired one. If N€K, , N is clearly
not A*(x=x). Then we have the following
four possible cases:
1. N is (1-A" ) (x=y)VX' (y=x) and
A*>A. Obviously, there must be g=1 and
E1=( Ai1(ti=tz2)VE1'), where A1>A
Therefore,
(E1, N)=(X (ta=tg)VE1’).
In addition,
PalA (x=x),Na(t1=tz)VE1")
=(x1(tza=t1)VE1"').

Because (E1, N) is a A-LH-clash,
B ( AL (x=x), E1) must be
a A -LH-paramodulant and {E1 5 N)

is A-identical with Pa(A1(x=x), E1).

2. N is (1= A*)(x=y)V(1- A*)(y=2)V
*ﬂx=z) and A*>)\. Obviously, we have q=2
and two clauses Ei1 and E2 as follows:

A1*(ti=tz )VE1’,R2*(s1=s2)VE2’,
where A1*>A, A2*>X. Thus,

(E1, E2, N)=(N(t1” =s27 )VE1’"VE2'"),
rbeing an MGU of tz and si1. Clearly,
Py(E1,E2 )=(A1*+X2*)/2(t1" =Sz )VE1’*VE2’".
We can see that Py, (E1, E2) is
a A-LH-paramodulant and A-identical with
(E1, E2, N).

3. N is (1-N*)(xj=x0)V(1-A"

YP( i oo oo JRP(vo iRl v60)y WIth XA®3Ns
Obviously, we have =2 and Ei1 and E2 are
two clauses as follows:

M(tj=to)VEL’, MNP(...Sj..
whereXii1 >\ and Az >A. Thus
(E1, Ez2, N)=(AfP(sf...tg.
.sw)VE1 'TVE2’"),

.)VE2’,

where o is an MGU of (x1...tj...xn) and
(S1...8j+++Sn).
Clearly,

P,(Ez, E1)=(A1+A2)/2P(sf ...t0
...sa” )VE1'"VE2'".



We can see that Py (Ez, E1) is
a A-LH-paramodulation and A-identical
with (E1, E2, N).

4. N is (1-X)(xj=x0)

VN (flsweXionmI=FlowaX0sse))y
where A*> .
Obviously, we have g=1 and E,is a clause
as follows:
A (tj=t0)VEL’,
where A1>)\. Thus,

(E1, N)=
(X*(f(x1...tjeeuxn)=f(x1...t0...%Xn))VE1"’)
Clearly, A-paramodulant of

At (f(x1...Xj+0eXn)=f(X1..¢Xj...Xn)) and
E1 is a clause as follows:

Py(X(f=f), E1)=
(R (f(%1 ooty oeeXn)=f(XisoatoseaXn) )VEL?)
We can see that P, ( A1(f=f), E1) is
a A-LH-paramodulant and A-identical with
(E1, N).

From Theorem T we know that
each A-LH-Clash in D can be transformed
into a N-LH-paramodulant of two clauses
which belong to the set (SU{A*(x=x)}UF,).

Therefore, we obtain a new deduction
D’ of X-empty from (SU{N* (x=x)}UF.) by

using -LH-resolution method
and A-LH -paramodulation method.

(& ). If there 1is a deduction
of A-empty clause from (SU{Af(x:x)}UFA)
by using A-LH -resolution
and N-LH -paramodulation, but S is not
AE-inconsistent, then there is an
E-interpretation Ig such that Tre(S)>\.
Thus, for each clause C in

(SU{X\* (x=x)}UF, ), there must be Tre(C)>A.
From Property 11, Property 12 and theorem
3, we can easily see that Tie(A-Q)> A,
which contradicts the definition of \ -Q.
Q.E.D.

V. LINEAR N\—PARAMODULATION

Definition 17. Given a set S of clauses
and a clause Co in S, a
linear j-deduction of Cn from S with top
clause Co by A-resolution
and )\-paramodulation is a deduction of
the form shown in Fig. 1, where

1. For i=1l,...,n-1, Ci+1 1is a A-
resolvent or a A-paramodulation of Ci
(called a center clause) and Bi ( called
a side clause).

2. Each Bi is either in S, or is a
Cj for some j<i.

0
________—Bo
Ca

lz""”/‘Bl

Cn-1

/-Bn-l
Cn

Figure 1

A Linear A-refutation
by A-resolution and A-paramodulation is a
linear Xx-deduction of A-(Q by A-resolution
and A-paramodulation.

Definition 18. Let A30.5, and S be a set
of clauses. Sr is said to be
a A-reduction of S if and only if Sr 1is
obtained by the following replacing: for
any literal N*L S,

1. if X*gA and 1-AgA*, delete X' L.

2. if N*>A, NL is replaced by L.

3. if 1-A>N', XL is replaced by ~L.

Let Sk denote the )\-deduction of S,
Cr denote the x-deduction of C.

Theorem 7. Let Cir and C2r be
the A-reducing clauses of Ci1 and C2
respectively. If C’ is a resolvent ( or a
paramodulant ) of Cir and C2r, then there
is a A-resolvent ( or a A-paramodulant) C
of Ci1 and C2 such that Cr=C’.

Proof. If C’ is a resolvent of Cir
and C2zr, we know that this theorem is
correct. [{ ]

If C' is a paramodulation of
Cir and Cz2r, without loss of generality,
we may assume that ¢’ is a binary
paramodulant, let

Ci=aL[t]ve:r’, X1> X or Ai<l-\,

Cz=A2(r=s)VCz2"', A2>A.
Then Cig= {L[t]VCnx’, AL DA,
~LIt]VCir', A1<1=-),

Czr=(r=s)VCar’
Therefore C’= (L [sTjUCIr'TUC2r'T, Au>A,
~1T [sT]UC1r 'TUC2r % X1 <1-A.

Since
Cc= {[(M+)«z ) /21LT[sTIUCL 'TUC2 ',  A1>A,
[(X1+1-X2)/2|L%[sT]UCL T UC2 "T A1 <1-A.

But when N1>A, (A1+Az)/2>A
and when \1<1-%A, (M1+1-A2)/2<1-A.

Then Cr= f LT[sTIUCIR"TUR2r '™, X1>A,
~LT[sTIUC1k T UC2Rr A1 <1 =L
=2CY . Q.E.D.

Theorem 8. If C is a clause in
an AE -inconsistent set S of
clauses including \A* (x=x) and the set F,
of A\-functionally reflexive axioms for S
and if S-{C} is )E-satisfiable, then S
has a linear A-refutation by A-resolution
and )\ -paramodulation with top clause C.

Proof. According the theorem above
we know that S is AE -inconsistent if and
only if (SUK,) is A-inconsistent if and
only if SrUK is inconsistent. (K is theAl
-reduction of K, ).
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Since S-{C} is AE-satisfiable,
clearly, Sr-{Cr} is E-satisfiable, then
Sr has a linear refutation D by
resolution and paramodulation with top
clause Crk [ 4 ]. By theorem 7, for every
resolvent R(Cir, C2r) or paramodulant
P(Cir, C2r) in D, there is a A-resolvent
R (C1,C2) or Xparamodulation P,(Ci1, Cz),
and

R(Cir, C2r)=(Rx(C1,C2))r

P(Cir, Czr)=(P,(C1,C2))r.
Therefore, we can obtain a linear
deduction of A-empty clause from S,
by A-resolution and A-paramodulation.

Up to now we have
obtained A-paramodulation method in
operator fuzzy logic. This is an

inference rule for the fuzzy equality
relation. A-paramodulation is essentially
an extension of the fuzzy equality
substitution.

Because OFL describes fuzzy
propositions naturally [61, the
combination of A-resolution and A-

paramodulation 1is convenient in doing
fuzzy reasoning.
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