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Fuzzy Trandation of INK-ideal of INK-algebras

Kaviyarasu. M Indhira. K.

Abstract: In this paper, the ideas of fuzzy trandation (FT) to
F-INK-idealsin INK-algebras are presented. The concept of (FE)
fuzzy extensions and (FM) fuzzy multiplications of F-INK-ideals
with a few related properties are examined. Additionally, the
connections between fuzzy trandlations, fuzzy extensions (FE) and
fuzzy multiplications (FM) of F-INK-ideals are investigated.

Keywords:INK-algebra, fuzzy INK-ideal, (FT)
trandation, (FE) fuzzy extension, (FM) fuzzy multiplication.
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I. INTRODUCTION

BCK-agebras and BCI algebras are curtailed to two Boolean
algebras. The previous was brought up in 1966 by Imai and
Iseki, and the last was natives around the same time due to
Iseki. In 1991, Xi applied the idea of fuzzy sets to
BCK-agebras math. In 1993, Jun and Ahmad applied it to
BCl-algebras. After that Jun, Meng, Liu and afew specialists
explored further properties of fuzzy-BCK-algebras and fuzzy
subset(ideal). In 2017, Indhira and Kaviyarasu presented
fuzzy-INK-ideal in INK-algebras and presented (IF)
intuitionistic fuzzy-INK-ideal in INK-algebras. Lee et al.
furthermore, Jun talked about (IT) fuzzy trandation, (FE)
fuzzy extensions and (FM) fuzzy multiplications of
F-subalgebras and ideal in BCK/BCl-algebras. They
examined relations among fuzzy trand ation, F-extension and
F-multiplications. In this paper, we investigated al
trandation properties and extension condition of
fuzzy-INK-ideal applied in Fuzzy-INK-algebra

I1. PRELIMINARIES

In this section, some elementary aspects that are necessary
for this paper are included.
An algebra (U; ¢, 0) is named a INK-al gebra on the off chance
that it fulfils the accompanying conditions for every p, g, r €
u.

e ((pPe@e(pen)e(req=0

e ((pen°(@en)°(peq=0

e p°0=p

e peq=0andqe°p=0implyp=q.
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A FsXin a INK-algebra U is named a F-INK-subalgebra of
U (p°q)>min{X(p), X(Q)}, Vp,geU.

Let (U, °, 0) be a INK-algebra. A subset Y of U is named a
INK-subalgebra of Uifp e qinY.

A subset A of aINK- algebra U is named an INK-ideal of U
if,

e Q0EA,

e (rep)e(req)€AandgeAimplype AV p,q, reu.

A FsX inalNK-agebraU is named afuzzy-INK- ideal of U,
if,

e X(0)=X(p)

e X(p)=min {R(rep)e(roq), R(Q)}, Vp,q,reU.

1. MAINRESULTS

Throughoutthispaper, wetakeT = 1- sup{X(p) / p € U} for
every fuzzy set X of U.

A. Definition Let R¥ S Uand ¢, € [ 0, TI.R; ': U—[0,1] is
calledaF-g-translation (F-) of Rif it satisfies X; (p) = X(p) +
@, foral pe U.

B. Theorem Prove that everyFg-trandation X; ' of X isa
F-INK-ideal of U, if & isafuzzy INK-ideal of U, for veryge
[0, T].
Proof.we considerX is a F-INK-ideal of U and let g€ [0, T].
R (0) = R(p)+ @&=X; (p)
R; '(p) = R(P)* &
> min{X(r*p) *(r*q), X(Q)} + @
=min{R(r*p) *(r*q) + & R(q) + &}
=min{R; ' ((*p) *(r*)), X;, ' (@)}
for dl p, g, r € U. Hence complete the proof.

C. Theorem. Let & be a F-subset of U such that the F-g-
tranglation X; T(p) of X is a F-INK- idea of Uthen X is a
F-INK-ideal of U.

Proof.x; "isalF of U. Letp,q € U.

XO)+a, =X (0
>R ' (p)
=X (p) +4q,

N (0> X(p).
Now,

R(p)+& =8 " (p)
> min {X;, * ((*p) *(r*q)), X, (0)}
=min {X((r*p) *(r*q)) + & R (q) + &}
=min {X((r*p) *(r*)), R (q)} + &
which implies

R (p) =min {X((r*p) *(r*q)), X (A}
Hence X is a F-INK-ideal of U.
D. Theorem Let X beaFsof U such that F-i- trandation X;,
Uof XisaFl of U, if (p*e) * f=0then,X; ' (p) > min {R; ' (6),
Ry ' (0)}.
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Fuzzy Translation of INK-ideal of INK-algebras

Proof.Let e, b, pe U, then (p*e) * f =0.

R, ' (p) =min (X, " (p*€), X' (e)}.
> min {mln{N T (p*e) *b), Rz, T (H)}, R T (e)}
=min{min{&; " (0), X, T(f)} N_,T(e)}
=min{min{&; T()}, X, T(e)}

R,V () =min{¥, ()}, X, T(f)}

E. Theorem.Let din [0, T°] and let X beaF-INK-ideal of U.
if U isalNK-algebra, then the F-g-tranglation X;, Uof Xisa
F-INK -subal gebra of U.
Proof X " (p*q) = R(p*q) + &
> min{X(r*(p*q)) *(r*q), R(q)} + &
>min{X((p*q) *q), R(q)} + &
>min {X(0), R(Q)} + &
>min{X(p), R(Q)} + &
= min{ X(p) + &, ¥(q) + ¢}

= min{X; T()}, Xy, " (@)}
Hence &, isafuzzy INK-subalgebraof U.

F. Theorem If the F-g-trandation X Tof XisaF-INK-idea

of U,then X isa F-INK- subalgebraof u.
Proof. Let X, ' of XisaF-INK-ideal of U.
R(p*q) + @ =Ry '(p*q)
> min {X;, T(Ir*(lo q)) *(ra))}, Ry, ()}
>min {¥; ' (0), Ry, ()}
= min {X;, '(p), X;, ()}
=min{Xq(p) + & Rz (q) + @}
R(p*a) + @ =min{R,(p), Ng (@)} + &
R(p*q) > min {X;,(p), X, (0)} ‘
Therefore, X isafuzzy INK-subalgebra of U.

G. Theorem.If the F-g-trandation X * of X isaF-
INK-ideal of U. Then if necessity beaFl of U.

Proof. Let f-g-translation &, * of U. Then we have
Rz '(p)  =min {X, T((IV*IO)*(V*Q))} Rz ()}

putr=0
T(IO) >min {X; '((0*p) * (O*Q))} R (o)}
R, (p) = min (X "(p*Q)}, X, (@}

Therefore Ra () |sfuzzy INK-ideal of U.

H. Theorem.Let the F-g-trandation &, ' of RisaF-
INK-ideal of U, &€ [0, T]. If p < q. Then¥;, “(p) > &, "(q).

Proof. Let p, g € U such that p < q. then p*q=0 and hence,
R, '(P) = min {Xg "((r*p) *(r*q))}, Xy, ()}

putr=0
Rz '(p) >min {X, T((0*|0)*(O*Q))} ()
N, () > min {X; "(p*a)}, Ry Yo}
T(IO) >min {X; ' (0)}, Xy, ()}
Re,'(p) =R, ().

I. Theorem.If X be a FS of X such that that the
F-g-trandation X, ' of & is a F-INK-ideal of U, the set Ix=
{pe U | R, "(p) = X, T(0)} isfuzzy INK-ideal of U.

Proof. Obviously, O€ly. Let p, g, r € U be such that
(r*p) *(r*q) €lx and g€lx. Then,
T((r*ID) (ra)}, R, "(q)= R * (0) = R, "(q) and
Xe,{(p) = min (X, {(P) *(Q))}, Ry, ()}
R '(x) >R, "(0), thisimplies that
R(p)+@ =X (0)+qor
N(p) = X (0) so that g€l .
Therefore, lxisalNK-ideal of U.
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IV. FUZZY @-MULTIPLICATION OF FUZZY
INK-IDEAL

A. Definition Let X beaFSof U andn € [0,1].8,": U — [0,
1] issaid to beaF- n-multiplication of X if it mollifiesk,™ (p)

=n. X(p), V pinU.

B. Theorem let X be aFS of U such that F-n-multiplication
X, " of X isaF-INK-ideal of U,Vn in [ 0,1], then X isa F-
INK-ideal of U.

Proof. Let &, " isaF-INK-ideal of U for some 7 in (0, 1].

Then n X (0) =R,"(0)
=X, " (p)
=n X (0)

And so X (0) > X(p)

n & (p) =&, " (p)
> min {X, " (r*p) *(r*q), X, " ()}
> min {n X(r*p) *(r*q), n R(q)}
n & (p) =n min{X(r*p) *(r*q), ¥(q)}

And so

X ()= min{X(r*p) *(rq), R(qQ)}.
Hence X isafuzzy INK-idea of U.
C. Theorem.If X is a F-INK-idea of U
F-n-multiplication &, " of X isaF-INK-ideal of U.
Proof. Let X be aF-INK-idealof U.

then the

X,"(0) =nR(0)
>n X (p)
=R, " (p)
And

X, " (P)=n X (p)

>n min {X ((r*p) *(r*g)), X (q)}

=min {n X ((r*p) *(r*q)), n R (Q)}

=min{X," ((r*p) *(r*q)), X, " (a)}
Hence X, " of X isafuzzy INK-ideal of U.
D. Theorem.Let 1 in [ 0,1] and let X be a fuzzy INK-ideal
of alNK-algebraU. Then the F-n-multiplication X, " of X isa
F-INK -subal gebra of U.

Proof. p, g € U. Now we have,
X, "(p*d) =nR(p*)
=n min {X ((*(p*q)) *(r*g)), R (q)}
>n min {X ((p*q) *q)), & (9)}
>n min {X (0), ¥ ()}
=nmin {X (p), ¥ (9}
=min {n X (p), n X ()}
X, ™ (p*g) = min {X, "X (p), X," X ()}

E. Theoremlf the F-n-multiplication X, of X is a
F-INK-ideal of U,ne [0,1], then X is a F-INK-subalgebra of
u.
Proof. let ustakeR, * of & isaF-INK-ideal of U, Then
n X (p*a) = X, " (p*0)
>min {X, " ((r*(p*q)) *(r*a)), &, " (a)}
>min {X,"((p*q) *0)), R," (a)}
>min {X,"(0), &, " (a)}
=min{X,"(p), X, " (q)}
=min {n X (p), n X (q)}
n X (p*q) = min n {X (p), X (q)}
X (p*a) >min {X (p), & ()}
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Hence X isafuzzy INK-subalgebra of U.

F. Theorem.Theu and nof twoFT of aF-INK-ideal X of U
isalso aF-INK-ideal of U.
Proof. let X, " and R, "be FT of aF-INK-ideal & of U.Where
i, Vve[01],q <v.Then®, "and X, are F- INK-ideal of U.
(X, "N R, (p) =min{&; " (p), X, " (p)}

=min {X(p)+ ¢X(p)+v}

=R(p)+ ¢

=" (p)-
And
(R, TUR, ") ()= max {X;, " (p), & " ()}

= max {R(p)+ &, X(p)- v}

=R(p)+v

=Xy, (p).
Hence (X;, "N X, ") and (X;, 'UXR, ) are fuzzy INK-ideal of
U.

V. FUZZY EXTENSIONSOF INK-IDEAL

A. DefinitionLet X; and X; be fuzzy subsets of N. If X; <X,
for dl pin N, thenX, is a(Fg)F-extension of X;.

B. Definition Let X; and X, be F-subsets of N. Then X, is
named a F-INK-ideal S-extension of X, if the
succeedingstatements are valid:

1. XyisaFg ofX,.

2. 1f8isaF-INK-ideal of N theni,isaF-INK -ideal of N.
Consider alNK-algebraN ={0,1, &, b}.

° 0 1 a b
0 0 1 a b
1 1 0 b a
a a b 0 1
b b a 1 0

Nl(O) = 06, N]_(l) = 04, Nl(a) 203, Nl(b) =0.3.
N,(0) = 0.7, No(1) = 0.6, Ry(a) =0.5, Ny(b) = 0.2. are fuzzy
INK-ideal of N.

C. Theorem.Intersection of any two F-INK-ideal extension
of aF-INK-ideal &of N isaF-INK-ideal extension of N.

Proof. Let X; agd X, be a F-INK-ideal extension of a F-
INK-ideal Xof N.Then X;(p) > R(p) and Xx(p) > R(p). Since
Nisafuzzy INK-ideal of U. ¥, and R, are F- INK-ideal of
N.Then 8;N X, isalso aF- INK-ideal of N.Now
RiN Rz (p) = min{Ry(p), Ra(p)}

> min{R(p), X(p)} = R(p).
Hence X;N X, isaF-INK-ideal extension.
D. Remark. Union of F-INK-idea extension of a
F-INK-ideal &of N need not be a F-INK-ideal extension of X.

Consider the example the fuzzy sets X X; and X, of Nis
defined as follows

Retrieval Number L27301081219/2019©BEIESP
DOI: 10.35940/ijitee.L2730.1081219
Journal Website: www.ijitee.org

4321 & Sciences Publication

I nter national Journal of Innovative Technology and Exploring Engineering (1JI TEE)
ISSN: 2278-3075 (Online), Volume-8 | ssue-12, October 2019

1 1 0 3 2
2 2 3 0 1
3 3 2 1 0

R,0)=0.6, 8(1)=04, Ry(2)=0.3, Ry(3)=023

N,(0)=0.7, Ry(1)=0.6,
wetakep=3,g=1, r=0.
NjUR,(3) = min {X;UR,((0*3) *(0* 1)), R;UR,(1)}
N]_UNZ (3) > min {N:LUNZ (3* 1), N1UN2(1)}
max {¥;(3), X, (3)} >min {X;UR,(2), R;UN,(1)}
max {0.3, 0.2}>min{max {X(2), X»(2)}, max{X(1), X, (1)}}
max {0.3,0.2} > min {max {0.3, 0.5}, max {0.4, 0.6}}

0.3 >min {0.5, 0.6}

03 £05.

E. Theorem Let X be a fuzzy INK-idea of N. The
F-g-trandation X, ' isaF-INK-ideal extension of X.

Proof. If & isaF-INK-ideal of N, then we know that by
theorem A, the fuzzy g-trandation X;, ' of & isF-INK-ideal of
N.Now, &, '(p) = R(p)+ &> &(p), for al p € N.Hence fuzzy
g-tranglation &, " isaF-INK-ideal extension of X.

F. Theorem.Let R be aF-INK-ideal of N and &> 1, with 4,
ne [ 0,T], then F-g-trandation &, ' of X is a F-INK-ideal
extension of the F-n- trandlation &, * of X.

Proof. Let & be afuzzy INK-ideal of N. Then by theorem
3.1.5 the fuzzy g-tranglation K T of X and the fuzzy
-trandation X, " of X are fuzzy INK-ideal of N, for al &, ne [
0,T].Since @ >n. X(p)+ &> X(p)+ .

Therefore, &, '(p) > K, '(p).

Hence X;, ' isafuzzy INK-ideal extension of &, .

G. Theoremif X is a fuzzy INK-ideal of Nthen the fuzzy
n-multiplication of X is a fuzzy INK-ideal of N, for all ne
[0,1].

N2(2) 205, N2(3) =0.2.

H. Theorem.Let & beaFSof N. &in [ 0,T] andn in (0,1]. If
the F-n-multiplication Nn’\"(p) of XisaF-INK-ideal of N isa
F-INK-ideal of N, then the F-g-translation X;, "(p) of X isa
F-INK-ideal extension of &, V.

Proof. Let @ in [0, T], n € (0,1] and R, ™ (p) of X isafuzzy
INK-ideal of N. Then X isaF-INK-ideal of N. By theorem
3.1.2, R, '(p) of X isaF-INK-ideal of N.Now, &, *(p) =
R(p)+E= R(p) > R(p) n = X, ™'(p).

Therefore, '(p) of X isafuzzy INK-ideal extension of&, V.

VI. CONCLUSION

In thisconcept of trandation of F-INK-idea in
INK-algebra are familiarized and examined some of their
beneficialassets. We have exposed that the F-G-trandlation
of a F-INK-ided is a F-INK-ideal extension but then the
converse is not factual. It is correspondinglyexposed that
intersection of F-INK-ideal extension of a FS- is a
F-INK-ideal extension but union of F-INK-ideal extension
of a fuzzy subset is not a F-INK-ideal extension. The
associations are conversed between FT, FE and
F-multiplications of F-INK-I in INK-algebras.
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