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Resumen

El objetivo principal de este articulo es presentar la nocién de Q-
ideales (QN-Q-I) y Q-algebra (QN-Q-A) de neutrosdfica
cuadriparticionada, esto se deriva de una extension de conjuntos
instuitionistic difusos. Adicionalmente, formulamos algunos
resultados interesantes en forma de observacion de los teoremas
obtenidos. Por Gltimo, para soportar los resultados obtenidos,
presentamos algunos ejemplos.
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Abstract

The main aim of this p@f‘b procure the idea of
I

quadripartitioned neutrosop al (in short QN-Q-I) of
pldebra (in short QN-Q-A) as an
Ry Q-ideal (in short IF-Q-I) of
short IF-Q-A). Besides, we
results on it in the form of remark,
theorem, etc. Fur e furnish some suitable examples.

Ke ~ QNS; QN-Q-A; QN-Q-1, Neutrosophic set.

1. Introduction
The idea of fuzzy set (in short F-Set) theor;

every element has membership a
between 0 and 1. In 2005, Smaral
idea of neutrosophic set (in sphgt by extending the
idea of IF-Set. In an , ry element has three

independent membershi ely truth, indeterminacy
and false members lues respectively. In 2013,
Smarandache [30]% d studied the notion of refined
neutrosophic Ig®. Yali#owSo many researchers around the
globe N-% their theoretical as well as practical
1, 14-17]. In 2016, Chatterjee et al. [5]
presented Yhe idea of quadripartitioned neutrosophic set (in
short QNS¥ and established several operations on them. In
2021, Das et al. introduced the notion of topology on QNSs
as an extension of neutrosophic topological space. Further,
Smarandache [28-30] investigated the notion of neutro-

algebra, which is the extension of partial algebra, neutro-

9] grounded the

raic structures and anti-algebraic structures. Follows
these notions, Iseki and Tanaka [17] established the concept
of BCK-algebra in 1978. Afterwards, Alcheikh and Sabouh
[3] grounded the idea of fuzzy BCK algebra and fuzzy BCK-
ideal under F-Set environment. In 2015, the idea of
BCI/BCK-algebra under the N-Set environment was first
introduced by Agboola and Davvaz [2]. Later on, Martina
Jency and Arockiarani [15] grounded the idea of ideals of
BCK-algebras under N-Set environment in 2016. Afterwards,
Negger and Kim [13] studied the concept of d-algebra by
extending the idea of BCK-algebra. Later on, the concept of
d-ideal of d-algebra was presented by Negger et al. [12] in
1999. Afterwards, Jun et al. [18] extends the notion of d-ideal
on F-Set theory, and introduced the concept of fuzzy d-ideal
of d-algebra in 2000. Later on, the concept of intuitionistic
fuzzy d-algebra was grounded by Jun et al. [20]. Thereafter,
the concept of intuitionistic fuzzy d-ideal of d-algebra was
studied by Hasan [28]. Hasan [29] also established the idea
of intuitionistic fuzzy d-filter of d-algebra. In 2021, Das and
Hassan [13] extend the concept of d-ideal on N-Sets, and
presented the notion of neutrosophic d-ideal of d-algebra
under N-Set environment. The notion of Q-algebra (in short

-~
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Q-A) was first grounded by Neggers et al. [11] in 2001.
Afterwards, Abdullah and Jawad [1] introduced different
types of Q-ideals (in short Q-1) in Q-A. Later on, Mostafa et
al. [18] extends the notion of Q-I of Q-A under the F-Set
environment, and presented the concept of fuzzy Q-ideals (in
short F-Q-1) of fuzzy Q-algebra (in short F-Q-A). Mostafa et
al. [19] further studied the intuitionistic fuzzy Q-ideal (in
short IF-Q-1) of intuitionistic fuzzy Q-algebra (in short IF-Q-
A) under the IF-Set environment.

The main of this paper is to procure the idea of QN-Q-I
of QON-Q-A as an extension of IF-Q-I of IF-Q-A, and
formulated several interesting results on it.

The remaining part of this article has been designed as
follows:

In section 2, we provide some useful definitions and
results on Q-A, F-Q-A, IF-Q-A, etc. those are relevant to the
main results. In section-3, we procure the concept of QN-Q-
I of QN-Q-A by generalizing the theory of IF-Q-I. Besides,
we formulate some suitable results on QN-Q-I of QN-Q-A.
In section 4, we state some future scope of research in this
direction, and conclude the work done in this article.

2. Some relevants results

o
of
Let us consider a fixed set Q. Then, a QNS [20] A itions hold:

over Q) is defined as follows:
A ={(y, Ta(y), Ca(y), UA(y), FA(y)) : ye Q¥
where TAa(y), Ci(y), Ui(y), Fai(y) €[0, 1] are t

of four independent membership namely,” truth,

oree

contradiction, ignorance and
yeQ. So, 0 < Ti(y) + CA(y) + Ua(

Assume that [20] A
yeQ}and A = {(y, Ta(y
two QNSs over

CA()<CA®), UA(@

Letws corfided two [20] QNSs A = {(y, Ta(y), Ca(y),
UA(y), Q) and A = {(y, T4(y), Ca(y), UA(y), Fa(y))
1yeQ} ov . Then,

A~ A= {(y, min {TA(y), Ta(y)}, min { Cay), Ca()},
max { Ui(y), Ui(y)}, max { Fa(y), Fi(y)}) : ye Q};

A U A = {(y, max {Ta(y), TA(y)}, max { Ca(y), Ca(y)},
min { UA(y), UA(y)}, min { Fi(y), Fa(y)}) : ye Q};

Ac={(y, FA(), UA(y), Ca(y), TA(y)) : yeQ).

(), Fi(y)) : yeQ} be any
, A < A iff Ta(y)<Ti(y),
A(y)>Fi(y), for all ceQ.
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Assume that Q be a fixed set. Suppose that ‘+” be a
binary operation defined on (), and 0 be a constant in it.
Then, the structure (Q, *, 0) is said to be a Q-A [22] iff
the following conditions hold:

Hy*y=0,vyeQ

(ii))0*y=y=y=*0,Vy€Q

(iii) (y*a)*e=(y*e) *a, Vy, a, e € Q.

Sometime, one can refer toy< a. c‘y * $
Let Q be a fixed set, and A (¢.ON) en, A is
- 4] of a Q-

called a Q-sub-algebra (in shor

algebra (QQ, *, 0), if y*a e A Y, o € A.

A Q-algebra (Q, *, 0)A§ c a commutative Q-
algebra [24] if v * (y *Q *v), Vv, o€ ), and a *
A

(o * 7) is denoted

A Q-alRRraN W) is called a bounded Q-algebra
[24] if there e element a € Q such thaty<a vy €
Qie., 0, Iy e Q.

nsider a Q-algebra (€, *, 0). Then, a sub-set
1s said to be a Q-ideal [1] of Q) if the following

()0 e A;
()(@*t)*ycAandte A=a*xyecA Varyec
Q.

A F-Set A={(y, TA(y)) : yeQ} over a Q-algebra Q s said
to be the F-Q-1[22] if the following inequalities hold:

(i) T&(0) = Ta(y), Vyely;

(if) TA(y * o) 2 min {T4a((y * 8) * ), TA(3)}, ¥y, 8, aeQ.

An IF-Set A={(y, Ta(y), F&(y)) : yeQ} over Qs said to
be an IF-Q-I [23] if the following conditions hold:

(i) TA(0) = Ta(y), FA(0)< Fa(y), VyeQ);

(ii) TA (y * 8) = min {TA((y * a) * 3), TA(aV)};

(iii) Fa(y * 8) < max {FA((y * o) * 3), Fa(a)}.

Let A={(y, Ta(y), Fa(y)) : yeQ)} be an [23] IF-Q-1 over Q.
Then, the sets a-Ti= {y : yeQ, T4i(y) > a} and a-Fi = {y :
veQ, Fi(y) < a} are Q-ideals of Q

3. Quadripartitioned Neutrosophic Q-Algebra
and Quadripartitioned Neutrosophic Q-Ideal:



In this section, we present the concept of QN-Q-I of
QON-Q-A, and formulate several definitions and results
on ON-Q-I and ON-Q-A in the form of remark,
theorem, etc.

Definition 3.1. Assume that Q be a Q-algebra.
Suppose that A={(y, Ta(y), Ci(y), Ua(y), Fi(y)) : yeQ} be
a QNS over Q. Then, the QNS A is called a QN-Q-A iff
the following condition holds:

() TA(* o) = min{TA(( *3) * o), TAG));

(i) Ci(y * a) 2 min{CA((y * 8) * o), CA(d)};
(iii) UA(y * o) < max {UA((y * 8) * a), UA(S);
(iv) Fi(y * o) <max {Fa((y * 8) * ), FA(8), where

Y, ae Q.

We denote a QN-Q-A A by using the structure [(Q,
A), =, 0].

Definition 3.2. A QNS A={(y, Ti(y), Ca(y), Ua(y),
Fi(y)) : yeQ)} is called a quadripartitioned neutrosophic
Q-sub-algebra (in short QN-Q-sub-algebra) iff the
following conditions hold:

()  Ta(y* )= min{Ti(y), TA());

(i) Caly* 0) > min{Ca(y), Ca(@));
(iii) Ui(y * a) < max {Ui(y), Ui(a)};
(iv) Fa(y * o) < max {Fi(y), Fi(a)},

Definition 3.3. A QNS A={(y, Ti(y),
Fi(y)) : yeQ} over a Q-algebra () is called a Q
the following conditions hold:

(i) TA(0) = TA(y) & TA(VE@% {TA((y * 8) *

a), TA(3)}, for all

(ii) Ci(0) = Ca( o) = min{CAa((y * 8) *
a), CA(8)) wo, 8el);
(iii) U4(0) <™ fe UA(y * a) < max {UA((y * )

* QL ,@ e ally, o, 8eQ);
(iv) & (0) (v) & Fa(y * o) < max { Fa((y * 8) *

, PA(0)}, for all y, a, 60);

Example 3.1. Suppose that Q={0, 1, 2, 3, 4} be a fixed
set. Suppose that * is a binary operation defined over ()

as follows:

BISTUA Rev. FCB, Vol. 21 (2), (2023)

= W N = O

W N R O O
B O DN O O -
= W O © O N
B O O = O W

Tie {0.7. if c=0234
03, ifc=1
Coo (06 if c=0234
A‘{ 0.03, lfC—l
(02, ifc=0,2
UA:{ 0.5, if
~ (0.05. if ¢
FA={

Now, we define A={(y, Ti(y), CA«) A(Y)) :
veQ} as follows: ° O

veQ} :
> N0, if c=0,2
& 0.02, if c =134
(07 ifc=0.2
AT {0.02, if c =134
Use {0.01. ifc=0,.2
0.8, if c = 1,34

_ { 0.04. if c =0,2
097, if c = 1,34
Thus, A is a QN-Q-I.
Remark 3.1. Suppose that A be a QN-Q-I of a Q-
algebra Q. Then, A is also a QN-Q-sub-algebra.
Theorem 3.1. Suppose that {Ai: ieA} be the set of
some QN-Q-As of Q). Then, their intersectioni.e., Nj, A;
is also a QN-Q-A of Q.
Proof. Suppose that {Ai: i€ A} be a set of QN-Q-As of
Q. Clearly, NicaA; = {(a, AFji(a), AC4i (), VUj (),
VFj (a)) 1 aeQ}.
Now,
AT, (o * &) = A{Ty, (o * &): i A}
> Afmin{Ty (e * ) * &), Ty}
= min{ATg, ((a * v) * &), ATg, (N}
= ATy, (o0 * &) > min{ATy (o0 * 7) * &), AT, (M)}
Now,
ACg; (o * &) = A{Cy (o * 8): i€A}

> Afmin{Cg, ((aw * ) * &), Cz,(MH



= min{ACj (a0 * v) * &), ACx (N}
= ACj4, (o * &) 2 min{ACg, (o * y) * &), ACx, (Y)}H-
Now,
VUg, (o * @) = V{Uy (o * &): ieA}
> vimin{Ug((o * v) * &), U, (n)}}
= min{vU (o * 1) * &), VU5, ()}

= Uy, (@ * &) > minfvUy, (o * 1) * &), VU5 ()1

Now,

VFg (o * &) = V{Fj (o * &): ieA}

> v{min(Fy, (@ * 7) * &), Fy, ()]
= min{vFy (o ¥ 7) * &), vEs, ()}

= VFj (o * &) > min{vFj ((a * v) * &), VF4 (M)}

Therefore, Nj., A; is a QN-Q-A of Q.

Theorem 3.2. Assume that A={(y, Ta(y), Ci(y), UA(y),
Fi(y)) : yeQ} be a QN-Q-sub-algebra of a Q-algebra Q.
Then, the following holds:

(1) T&(0) = Ta(y), VyeC);
(ii) Ci(0) = Ca(y), Vyel);
(iii) U4(0) < Ui(y), Vyely,
(iv) Fi(0) < Fi(y), Vyel),

Proof. Suppose that A={(y, Ta(y), Ca(y), Ui(y), Fi(y))
1 yeQ)} be a QN-Q-sub-algebra of a Q-algebr
Ti(y * 8) = min{TAi(y), TA(8)}, Ci(y * &
Ci(8)}, Ui(y * 8) < max {UA(y), UA(8)}, Fa(y *

{Fi(y), F&(8)}, Wy, 6e Q.
Now, we have Q ®

TA(0) = Ta(y * v)
> min{Tx(y), Ti(y)}
=Ta(y)

= Ti(0) > TA(y),

CAi(0) = Ci(y =
> min{C/®), G

<max {Ui(y), Ui(y)}
= Ua(y)
= U&(0) < Ui(y), VyeQ.
Fi(0) = Fi(y * y)
<max { FA(y), Fi(y)}
=Fi(y)
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= Fi(0) < Fi(y), VyeQ.

Theorem 3.3. If {Ai: ieA} be a set of QN-Q-I's of a Q-
algebra Q). Then, their intersection i.e., Nic, A; is also a
QN-Q-Tof Q.

Proof. Assume that {Ai: ieA} be the set of PN-Q-I's
of a Q-algebra ). Therefore,

() Ta(0) > Ty(8) & Ty, (6 )  min {T; (6 * o)
*7), Ta ()}, V8, v, ae Qa

(ii) C4,(0) 2 C5,(3) & C4,(8 w) (8 a)
*7), Ca ()}, V8, v, ae
(iii) Uz (0)<Ug (5) &U UA ((6*a)
*7), Ug, (o)}, ndieA;
6*y)<max {Fx,((6 * o)
), oe Q and ieA.

AT3,B), AC4,(3), VU(),

(8) Vée Qand ieA
& ) 2 ATy, (3).
) = Cj,(5), Voe Qand ieA
ACg,(0) = ACg,(5).
Uz, (0)< Ug,(8), Vde Qand ieA
= VUg (0)< vUg,(3).
Fz,(0)< F5,(8), Vde Qand ieA
= VFg,(0)< VvFg, (3).
Further, we have
Ty, (8 * 7) 2 min {Ty (8 * o) * 1), Ty (o)} ¥5, 1, ae O
and ieA.
=T, (8 * v) = Amin {Tz, (8 * o) * 7), Tz, (o)}
= min {AT,((8 * &) * 7), ATz, (o)}
AT, (8 * v) =2 min {ATz, (8 * a) * v), ATg, ()}
C4, (8 * y) 2 min {Cg,((8 * a) * ), Cz, (o)}, VY, ae Q and
ieA.
=ACg; (8 * v) = Aamin {Cg((8 * &) * 7), Cx, (o)}
=min {AC,((8 * o) * ), ACg, ()}
=ACg (6 * v) 2 min {ACx((8 * ) * 7), AC, (o)}
U3, (8 * ) < max {Uz,(( * @) * 1), Uy, (@)}, 8, 7, e O
and ieA.
= VUg (8 * v) < vmax {Ug((8 * &) * 7), Uz (o)}



= max (VU,((8 * o) * )
VU, (o)}

= VUE, (6 * y) < max {VUg ((6 * o) * y), VUg, (o)}

Fz, (8 * v) < max {Fz,((8 * a) * 7), Fz, ()}, V3, v, ae Q
and ieA.

= VE (5 * 1) < vmax {Fy, (5 * @) * 1), Fy, (@)}

— max {vFj, (5 * ) %), VFz, (@)}

= VFj (6 * y) < max {VF ((6 * o) *y), VFz (o)}

Therefore, Njcy A; is a QN-Q-I of Q-algebra Q.

Corollary 3.1. Suppose that A = {(a, Ti(a), Ca(ar),
Ua(a), Fa()) : aeQ} be a QN-Q-I of a Q-algebra Q.
Then, the QNS A is also a quadripartitioned
neutrosophic BCK-ideal of the BCK-algebra Q.

Theorem 3.4. Suppose that A = {(a, Ta(a), Ca(a),
Uai(a), Fi(a)) : 0.eQ)} be a QN-Q-I over a Q-algebra Q. If
o, v, 8 € Q such that a * y < §, then Ta(a) = min {TA(y),
T&(3)}, Ca(a) = min {Ca(y), Ca(8)}, Ua(a) < max {UA(y),
UAa(8)} and Fa(a) < max {Fa(y), FA(3)}.

Proof. Let A

d € Q such that o * y < 8. Therefore, (o * y) * 5 = 0.

. = {(o, TA(a), Ca(a), Ui(av), Fa(ar)): e}
be a QN-Q-ideal over a Q-algebra Q). Suppose that a,‘%)} =
ALY

Now, we have

Ta(or) = Ta(cw * 0) > min {Ta((c. * y) * 0)

= min ({Ta xPy
Tam)}

*v), TAGB)}, Ta()}

v) * 8), TA(S), TA(Y)}

TA(S) Q
n {TAa(y), TA(3)}.
CA( )X Ca(a * 0) 2 min {Ca((a * y) * 0), Ca(y)}

= min {Ci((a * v)),

]
2
]
=
2
2

TAa(3), Ta(y)}

Il

2

=]
=
2

Cay)}
> min {min {CA((a * 8)
*7), CA@8)}, Ca()}
= min {CA((ao *

7) * 8), CA(8), CA(y)}

i(7) Q
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=min {C&(0),
Ca(3), Ca()}
= min {CAa(y),
Cad)}
= Ca(a) = min {Ci(y), CA(3)}.
Ui(a) = Ua(a * 0) < max {Ua((a * y) * 0), Ua(y)}

- max | % ),
\
@ (o # )
&

A(y), UAQ)}

SEXGD)

* ), UA(B)}, UA(Y)}
max {Ua((o *
v) * 8), UAG8), UA(Y)}
= max {Ux(0),

UA(5), Ua(y)}

max{ UA(y),
UAa(8)}
= UA((X) <
ﬁe ave
A(oc * 0) < max {FA((a * v) * 0), Fa(y)}

max {Fi((a * 7)),

< max {max {FA((a * d)

*7), FA@®)}, FA()}
= max {Fi((a *

v) * 8), FA(3), FA(y)}

max {Fx(0),
FA(8), FA(v)}

max_ {Fa(y),
FA(3)}

= Fi(a) < max {Fa(y), FA(3)}.

Theorem 3.5. Let A = {(y, Ta(y), Ca(y), Ua(y), FA(y)) : v
€ )} be a QN-Q-I over a Q-algebra Q. If y, h € Q such
thaty <h, then Ta(y) > Ta(h), Ca(y) = Ca(h), Ua(y) < Ua(h)
and Fa(y) < Fi(h).

Proof. Assume that A = {(y, Ta(y), Ca(y), Ua(y), Fa(y))
:yeQ)} be a QN-Q-I over a Q-algebra Q. Suppose that, y
and o be two elements of Q such that y < a. Therefore,
y*a=0.

Now, we have

TAa(y) = TA(y * 0) > min {TA((y * o) * 0), Ta(av)}

= min {TA((y * o)),
Ta(a)}



=min {TA(0), TA(a)}
=Ta(a)
= TAa(y) = Ta(a).
Ci(y) = Ci(y * 0) > min {CA((y * o) * 0), Ca(c)}
= min {CA((y * a)),
Ca(o)}
= min {Ca(0), Ci(a)}
= Ca(a)
= CAi(y) =2 Ca(w).
UA(y) = Ua(y * 0) < max {UA((y * o) * 0), UA(o)}
= max {UA((y * o)),
Ui(a)}
= max {U4(0), Ui(a)}
=UA(w)
= UAa(y) < Ui(a).
Fi(y) = Fa(y * 0) < max {Fa((y * o) * 0), FA(ar)}
= max {FA((y * o)),
Fa(a)}
= max {FA(0), FA(a)}
= Fa(o)
= FAi(y) < Fi(a).
Theorem 3.6. If A

6. If A = {(y, Ta(y), Ca(y), UA(y), FA(pRY
€ Q} be a QN-Q-sub-algebra over a Q-al , Qe
the sets a-Ta= {y: ye Q, Ti(y)= a}, a-Ca = {y: Y€, CX7)>

a}, a-Ua= {y: ye Q, UA(y)< a} and a-Fa=
a} are the Q-sub-algebra of Q.

Proof. Let A =
be a QN-Q-sub-algebra over a (§

{y:ve

]
A() sy € Qf

oWpra Q. Therefore,

() Ta(y * o) 2 Al
(i) ), CA(@));
(ii)
(iv)

Ca(y * o)

UA(y % {Ua®), Ua(a)};

FAf:/ % {FA(y), Fi(a)}, where v, ae
a

Ass Y, o ca-Av. This implies, Ti(y)> a,

Therefére, TA(y * o) 2 min {TA(y), TA(a)} = min{a, a}>

Hence, a-Ta= {y: ye 3, TA(y)> a} is a Q-sub-algebra of
Q.
Assume that, v, a €a-Ca. This implies, Ca(y)> a,

Ci(o)> a.
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Therefore, CA(y * o) 2 min {Ca(y), CA(a)} 2 min {a, a}>

Hence, a-Ci=
of Q.

Assume that, y, a €a-Ua. This implies, Ui(y) < a,
Ui(a) < a.

Therefore, Ui(y * o) < max {UAa(y), Ui(a)} < max {a,

a}<a.

Hence, a-Ui={y: ye Q, Ui(y)< g} i @; lgebra
of Q

Assume that, y, a €a-Fa. This 1%5 A(y)<a, Fa(a)
<a

Therefore, FA(y * a)) < I&@) Fa(a)} £max {a, a}
< a. Q

{y: ye Q, Ci(y)z a} is a Q-sub-algebra

(y)< a} is a Q-sub-algebra of

Hence, a-Fa= Ay >
Q.
Theor% A ={(y, TA(y), Ca(y), UA(y), FA(Y)) : y
¥ o)

e Q) N?Q-I of Q, then the sets Q(T)={ye

TA 3(0), Q(C)={ye Q: Ca(y)=Ca(0)}, QU)={ye
&A(O)} and Q(F)={ye Q: Fi(y)= FA(0)} are Q-ideals
Q.

Proof. Assume that A = {(y, Ta(y), Ca(y), Ua(y), FA(y))
1y € Q} be a QN-Q-I of Q. Therefore,
(1) Ta(0)= Ta(y) & Ta(y * a) = min{Ta((y * J) *
a), TA(d)}, Vv, a, de O;

(ii) Ci(0)> Ca(y) & Ca(y * o) > min{CA((y * d) *
a), Ca(d)}, Vv, a, de O;

(iii) UA(0)< Ui(y) & UAa(y * a) < max {UA((y * d)
* ), UA(D)}, Vv, o, de O

(iv) Fa(0)< Fa(y) & Fa(y * o) < max {Fa((y * 8) *

o), FA(8)}, for all y, o, de Q.

Since, Ta(0)=Ta(0), Ca(0)=Ca(0), Ua(0)=Ux(0) and
Fi(0)=F4(0), so 0e()(T), 0eQ)(C), 0Q(U) and 0Q(F).

Let (8 * o) * ee ()(T) and ae ((T). Therefore, TA((S *
a) * e)=TA(0) and Ta(a)=TA(0).

Clearly, Ta(0)=> Ta(s * e)
(M

Now, we have

TA(S * €) > min{TA(( * o) * e), Ta(co)}= min {TA(0),
T&(0)}=TA(0)

= T&(d * e) >

)

T(0)



From eq. (1) & eq. (2), we get TA(3 * e) = TA(0), which
implies, & * ee ((T). Hence, O(T)={yeQ: Ta(y)=Ta(0)} is
a Q-ideal of Q.

Similarly, it can be shown that, the sets ()(C)={ye:
Ci(y)=Ca(0)}, Q(U)={yeQ: Ui(y)=U4(0)} and Q(F)={yeQ:
Fa(y)=F(0)} are Q-ideals of Q.

Theorem 3.8. Let A = {(y, Ta(y), Ca(y), Ua(y), FA(y)) : v
e Q) be a QN-Q-I of Q-algebra Q. Then, the F-Sets {(y,
Ta()): @, (1, Cal): v, (1, 1-Ua()): yeQ) and {(y,
1-Fa(y)): yeQ} are F-Q-Is of Q.

Proof. Assume that A = {(y, Ta(y), Ca(y), Ua(y), Fa(y))
1y € Q) be a QN-Q-I of a Q-algebra Q. Therefore,

(1) T&(0) > Ta(y) & TAa(y * &) = min {TA((y * o) *
), Ta(a)}, Vv, 8, ael);

(ii) Ca(0) > Ca(y) & Ca(y * 8) = min {CA((y * o) *
), Ca(a)}, Vv, 8, ael);

(iii) Ua(0) < Ui(y) & UAa(y * 8) < max {UA((y * o)
* 3), Uk(a)}, Vv, 8, ae();

(iv) Fa(0) < Fa(y) & Fa(y * 8) < max {Fa((y * o) *

d), Fi(a)}, vy, 8, aeQ.
Clearly, TA(0) = Ta(y) & Ta(y * 8) = min {TA((y * o) *
8), Ta(a)}, Vv, 8, aeQ. Therefore, the F-Set {(y, TpQ):
yeQ)} is a F-Q-I of Q.
Clearly, Ci(0) = Ca(y) & CAa(y * 8) 2 min (y *
d), Ci(a)}, ¥y, 8, aeQ. Therefore, the F-Set { A(y)):
yeQ)} is a F-Q-I of Q.

Now, UAa(y * 8) < max {Ua((y @UA(Q) 1, Vv, 5,
aeQ)

* 9), 1-Ua(a)}, vy, 9,

= 1-UA(y) = min{l
ael)
and U(0) < Ui

= 1-F&y) > min{1-Fa((y * o) * §), 1-Fa(a)}, ¥y, §, aeQ
and Fi(0) < Fa(y), VyeQ

= 1-FA(0) > 1-Fa(y), VyeQ.

Hence, the F-Set {(y, 1-FAi(y)): yeQ} is a F-Q-1 of Q.

BISTUA Rev. FCB, Vol. 21 (2), (2023)

Conclusions

In this article, we have grounded the concept of QN-
Q-1 of QN-Q-A as a generalization of IF-Q-I of IF-Q-A.
By defining QN-Q-I, QN-Q-sub-algebra, we have
formulated several results on QN-Q-A under QNS

environment. In the future, based on the notion of QN-
Q-A and QN-Q-I many new 1nvest1ga can be
carried out by the researchers those a %n N-
Set, QNS, and their extensions. \
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